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7 August 2014  
 
Dear XXXXXXXX 
 
Re: Infliximab, adalimumab and golimumab for treating moderately to severely active ulcerative colitis 
after the failure of conventional therapy (including a review of TA140 and TA262) [ID695] - Assessment 
report 
 


The Royal College of Physicians (RCP) plays a leading role in the delivery of high quality patient care by 
setting standards of medical practice and promoting clinical excellence.  We provide physicians in the 
United Kingdom and overseas with education, training and support throughout their careers.  As an 
independent body representing over 30,000 Fellows and Members worldwide, we advise and work with 
government, the public, patients and other professions to improve health and healthcare.  


 
The RCP is grateful for the opportunity to respond to the above Assessment Report. We wish to endorse the 
submission of the British Society of Gastroenterology. 
 
Yours sincerely 
 
XXXXXXXXXXXXX 
XXXXXXXXXXXX 








National Institute for Health and Care Excellence 


Centre for Health Technology Evaluation 
 


Pro-forma Response  


 
Executable Model 


 
Infliximab, adalimumab and golimumab for treating 


moderately to severely active ulcerative colitis after the failure 
of conventional therapy (including a review of TA140 and 


TA262) [ID695] 


 


The economic model enclosed and its contents are confidential and are 
protected by intellectual property rights, which are owned by School of 
Health & Related Research University, University of Sheffield (ScHARR). 


It has been sent to you for information only. It cannot be used for any other 
purpose than to inform your understanding of the appraisal. Accordingly, 
neither the model nor its contents should be divulged to anyone other than 
those individuals within your organisation who need to see to them to enable 
you to prepare your response. Those to whom you do show the documents 
must be advised they are bound by the terms of the Confidentiality 
Acknowledgement and Undertaking Form that has already been signed and 
returned to the Institute by your organisation.   


You may not make copies of the file and you must delete the file from your 
records when the appraisal process, and any possible appeal, are complete.  
If asked, you must confirm to us in writing that you have done so. You may 
not publish it in whole or part, or use it to inform the development of other 
economic models.  


The model must not be re-run for purposes other that the testing of its 
reliability.  


Please set out your comments on reliability in writing providing separate 
justification, with supporting information, for each specific comment made.  
Where you have made an alteration to the model details of how this alteration 
was implemented in the model (e.g. in terms of programme code) must be 
given in sufficient detail to enable your changes to be replicated from the 
information provided.  Please use the attached pro-forma to present your 
response.  
 
Please prepare your response carefully. Responses which contain errors or 
are internally inconsistent (for example where we are unable to replicate the 
results claimed by implementing the changes said to have been made to the 
model) will be rejected without further consideration. 







 
Results from amended versions of the model will only be accepted if their 
purpose is to test robustness and reliability of the economic model. Results 
calculated purely for the purpose of using alternative inputs will not be 
accepted. 


No electronic versions of the economic model will be accepted with your 
response. 
 
Responses should be provided in tabular format as suggested below (please 
add further tables if necessary). 


July, 2014 







Issue 1       


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Mayo Score versus Truelove and Witts 
scoring will cause an issue correctly 
identified in the report. Currently the NHS 
would not have the capacity to do repeat 
endoscopies to support frequent Mayo 
scoring. This may cause an issue when 
trying to distinguish between patients with 
response and pat in remission after 
induction. 


Consider using the Partial Mayo scoring as assessment tool . Insert ICER resulting from amended model. If 
the model has not been re-run, if appropriate, 
describe your expectations of how the 
problem might have an impact on the result 


Issue 2       


Description of problem  Description of proposed amendment  Result of amended model or expected 


impact on the result (if applicable) 


In view of the new NICE recommendations 
it needs to be made clear what acceptable 
or preferable option for biologics instead of 
surgery involves.(7.1)  


Surgery may be considered as an 


option for patients with UC for a 
number of indications including due to 
complications of disease, perceived 


risk of or identified dysplasia/neoplasia 
or due to lack or loss of efficacy of 


medical treatments. For a proportion of 
patients without emergency symptoms, 
surgery may not represent an 


need clear criteria what influences choice. As this is a change 
from previous guidance. (Patients are very reluctant to choose 
surgery until necessary). 


 


Insert ICER resulting from amended model. If 
the model has not been re-run, if appropriate, 
describe your expectations of how the 
problem might have an impact on the result 







acceptable treatment option 


Issue 3        


Description of problem  Description of proposed amendment  Result of amended model or expected 


impact on the result (if applicable) 


From the 5.3 discussion it is difficult to 
distinguish between the effects of the 
biologics. The text is slightly confusing as 
multiple parameters discussed a short 
paragraph. 


i.e. pt in remisson after induction seem to 
adalimumab has the highest probability for 
staying in remission, but this may be 
irrelevant if only a small number of patients 
respond to adalimumab in the first place. 


clarify in a simple table effectiveness and clearer 
recommendations. Appendix 9 would be useful start to 
understand and maybe interpret the findings. Clinicians dealing 
with the guidance would like to have clear description and 
interpretation of the different results and options.  


Insert ICER resulting from amended model. If 
the model has not been re-run, if appropriate, 
describe your expectations of how the 
problem might have an impact on the result 


 


 


(please cut and paste further tables as necessary) 








Infliximab, adalimumab and golimumab for treating moderately to severely active ulcerative 


colitis after the failure of conventional therapy (including a review of TA140 and TA262): Clinical 


effectiveness systematic review and economic model 


Response to comments received during consultation 


Summary of comments Assessment Group response 


MSD (response) 


1. The AG has not included the approved 
Patient Access Scheme (PAS) for golimumab in 
the report. We understand that updated 
analyses will be presented as an addendum to 
the Committee, however, we remain concerned 
that the initial analyses include an outdated 
price 


The Assessment Group was advised by NICE that 
at the time of the assessment, the proposed PAS 
had not been agreed by the Department of 
Health. Subsequent to submitting the final 
assessment report, the PAS was approved and at 
NICE’s request we have undertaken this 
additional analysis (see Addendum 1 to the AG 
report).  


2. The AG criticise the MSD treatment 
pathway which compares surgery to TNF-α 
inhibitors yet describe a similar pathway 
(considering surgery and TNF-α inhibitors after 
conventional therapy failure and including a 
model state after TNF-α inhibitor failure similar 
to ‘relapse management’ 


Our principal concern relates to the degree of 
severity of disease upon treatment failure and 
the assumed treatment pathway thereafter. The 
MSD model assumes that all patients receive i.v. 
steroids and imminently transit to surgery. As a 
consequence, the 10-year colectomy rate within 
the MSD model is around 70% in all treatment 
groups. This pathway and high colectomy rate is 
inconsistent with expert opinion received by the 
Assessment Group (~25%). 


3. The AG has considered a subgroup of 
patients for whom surgery is not an “acceptable 
or preferable option”. For these patients we 
believe that TNF-α inhibitors represent the only 
treatment choice once conventional therapy has 
failed 


Surgery will not be necessary for, or acceptable 
to, all patients. We have separated out the 
analyses to allow for consideration of medical 
options alone. It should also be noted that if 
surgery truly was the only remaining option for 
patients following failure of conventional 
treatments, it would not have been either 
possible or ethical to undertake the trials of the 
biologics considered within this appraisal. 


4. The AG has used indirect data at 32-52 
weeks to inform modelling over the entire time 
horizon, which will overstate the benefits of 
adalimumab. It would be more appropriate to 
use data from the whole maintenance period (8-
52 weeks), in-line with the design of the RCTs 


We disagree with this position. If the data 
indicate a waning of treatment effect over time, 
as indicated by MSD, then this effect should if 
possible be reflected in the model. We agree 
however that the extrapolation of 1-year trial 
results over a longer time horizon is subject to 
considerable uncertainty. This is stated in the 
report. 


5. The AG has incorporated a lower rate of 
adalimumab dose escalation (from every other 
week to weekly) than evidence suggests happens 
in clinical practice in the UK 


We based our estimate on the ULTRA2 trial. We 
believe this is a reasonable source. Note that the 
Ferrante et al study is reported in abstract form 
only and we did not have access to it. 


MSD (model proforma) 


1. The formula to calculate standard error from 
standard deviation is given as  . It seems that /5 
should be put inside of the radical symbol. 


We agree – this is a minor programming error. 
The uncertainty surrounding the utilities will be 
inflated. 







2. In the Arai publication  there were 140 
patients without complications and 156 with 
complications. For cells C177 and D177, it seems 
that alpha should be 156 instead of 140, and 
beta should be 140 instead of 156 (cf. Table 1 in 
the Arai publication). 
Furthermore, the reference year in the model 
was incorrect (2006 instead of 2005). 


The reviewer is correct – the alpha parameter 
should have been 156 rather than 140. This has a 
negligible impact upon the model results and 
does not change the conclusions of the analysis. 


3. It is understood that data were obtained from 
the UK IBD Audit report3; however the AG report 
refers to an oral presentation which did not 
provide the same information. 
In section 1.3.1ii UC section in the Audit report, 
causes of death included heart disease, 
respiratory disease, post-operative 
complications, and gastrointestinal bleeding. It is 
unclear whether the first two causes can be 
considered as excess mortality associated with 
surgery. This approach risks double-counting the 
background mortality. 
Furthermore, a beta distribution was assumed 
and the beta term should be the number of non-
events. However, in the model, the sample size 
was used. 


This is a minor programming error. The 
deterministic estimate is correct. The beta 
distribution is very slightly different due to the 
error (mean = 0.035 vs 0.036). 


4. Costs are calculated using the lowest 
recommended dose, no justification is provided. 


Refer to response to AbbVie comments 8 and 9. 


5. The model assumes a gamma distribution if 
the number of patients in one health state is less 
than 340, otherwise a normal distribution. There 
is no explanation on the choice of such threshold 
or the assumption on the normal distribution. In 
the version of the model we received, there is no 
health state that has more than 340 patients (in 
the model that the evidence review groups 
disseminated), which means that a gamma 
distribution is always used. 


This is to avoid an Excel calculation error if the 
sample size is too low. This is based directly on 
the supplementary material for the Briggs, 
Sculpher and Claxton book “Decision modelling 
for Health Economic Evaluation” 2006.  


6. Premodel sheet, cell C196: the number of mg 
in an adalimumab vial should be 40mg. 
Table 72 of AG report: adalimumab dosing is 
160mg, 80 mg, and then two 40mg doses during 
the induction phase. The latter doses are missing 
from the table in the report but are considered 
in the model. 


As noted by MSD, these issues do not affect the 
execution of the model. 


AbbVie 


1. The rate of dose escalation (27.4%) used in the 
model would not reflect the use of adalimumab 
according to the licence, which states that some 
patients who experience a decrease in their 
response may benefit from a dose increase.    
 
The proportion of patients receiving every week 


The Abbvie model includes dose escalation at a 
rate of 21.49% from year 3 indefinitely. The rate 
in the AG model is slightly higher at 27.42% 
based on ULTRA 2 (based on text reported page 
26 of the AbbVie submission). AbbVie’s 
suggestion of a 0% dose escalation rate would 
not reflect the actual use of adalimumab. 







(i.e. escalated) adalimumab maintenance should 
be zero (parameter 137) 


2. The model discontinues patients who were 
classified as non-responders in the clinical trial, 
which is not in line with the clinical trial protocol 
where patients who were non-responders could 
continue treatment. The indirect assumption in 
the model that patients who dose escalate 
would stop their adalimumab treatment does 
not take into account that patients could have 
achieved better efficacy.   


We agree that this is not fully captured in the 
model. We did not have data to reflect the 
differential efficacy of patients who dose 
escalated and those who did not. As this is not a 
randomised group we would have concerns 
about its inclusion within the NMA.  
 
We would suggest that AbbVie provide NICE with 
estimates of how many dose escalated patients 
achieved response/remission but were not 
counted as responders within the 
manufacturer’s response to the AG’s data 
request. 


3. The model assumes that all patients in the 
anti-TNF arm who discontinue therapy at week 8 
due to non-response will receive conventional 
treatment and will only be able transition to 
surgery after receiving at least one cycle of 
conventional treatment. 
 
As discussed in the AbbVie response to the 
Assessment Report, it seems counterintuitive to 
require that all patients who failed anti-TNFs 
start with treatment they are intolerant to or 
treatment that has shown to be less effective 
than another treatment option, such as surgery. 
Also,  allowing less than 1% of patients to 
proceed to surgery whilst on conventional 
treatment (which has shown to be less effective 
than surgery), appears counterintuitive and does 
not seem ethical or reflective of clinical practice 


This is an assumption which is clearly stated as 
such (see AG report page 218). The proportion of 
patients getting to surgery is very uncertain – we 
based on estimates on Solberg et al – this leads 
to an overall surgery rate of about 30% of all 
patients over their lifetime. This is consistent 
with other estimates and expert opinion on the 
likelihood of surgery for this population received 
by the AG. 


4. The model uses Solberg et al. as source of 
surgery rates. As outlined in the AbbVie 
response, Solberg et al. likely underestimates the 
probability of surgery given the differences in 
patient populations between Solberg et al. and 
the evaluation population. 


We agree that this parameter is very uncertain. 
We used Solberg et al as it appeared to be the 
most relevant to the population under 
consideration. However, none of the studies 
included in the review were ideal. The estimates 
of colectomy rate within the model are similar to 
those provided by our clinical experts (~25%-
30%). 


5. The model assumes that patients may 
experience both transient and chronic 
complications related to surgery, and that 
transient complications can only arise during the 
same cycle as surgery, but not in subsequent 
cycles. 
 
Only chronic pouchitis is considered as a chronic 
surgery-related complication and uses a rate has 
been established among non-Western patients 


The study reported by Arai et al shows a time 
series of when events occur. The vast majority 
occur in the first 2-years. We therefore assumed 
that all transient complications occur in the first 
cycle following surgery. 
 
As stated in the AG report, we did not undertake 
a systematic review of studies reporting post-
surgical complications. We used the study 
reported by Arai as this was picked up in the 







in a Japanese healthcare setting. 
 
No disutility is associated with surgery, a major 
procedure that requires hospitalisation, in the 
model. 


MSD submission. We agree that other studies 
report different estimates of these 
complications. 
 
We could have included a disutility for surgery 
however we do not believe that this would 
substantially impact upon the model results. 


6. The model only incorporates the cost of one 
surgical procedure for patients who proceed to 
surgical intervention 


We agree that this may be under-costed for 
some patients who undergo more than one 
procedure. We did however include a sensitivity 
analysis in which the cost of surgery was doubled 
for all patients. This did not materially affect the 
model results. 


7. As stated in the AbbVie submission, 
adalimumab reduced the risk by 30% for all 
cause hospitalisation compared to placebo and 
by 50% for all UC-related- hospitalisation 
compared to placebo.   
In the model a relative risk (RR) of 0.70 was used 
when comparing hospitalisations between 
adalimumab and placebo, based on the MSD 
NMA.  
 
It is acknowledged in the report that there is lack 
of clarity on the MSD NMA model, specifically, 
the methods whereby the results therein were 
obtained. It is also not clear to AbbVie if this 
figure relates to all-cause or UC-related 
hospitalisations. 


We used the results reported in the MSD 
submission which relates to UC-related 
hospitalisation. Arguably the Feagan reference 
should be used however this was not included in 
the NMA by MSD. If the relative risk is assumed 
to be 50% this has a negligible impact upon the 
model results. 


8. The model uses the lowest doses for induction 
and maintenance for the 5-ASA tablets.   


The treatment regimens assumed were based on 
expert opinion (Prof Alan Lobo, chair of the UC 
NICE Guideline Development Group). 


9. The cost in the model is based on the lowest 
cost preparation (Ipocol®) 


If there is limited evidence of differential 
effectiveness between products, it seems 
sensible to use the least expensive. 


10. The model does not incorporate the cost of 
stoma care. 


The costs of managing UC following surgery are 
based on the estimates reported by Tsai et al. 
Note that not all patients would require stoma 
bags indefinitely as some would undergo IPAA 
(~60% based on our experts’ judgement). 


11. No costs have been allocated to the death 
state in the model. 


We do not believe that it is standard practice to 
incorporate a cost of death. We also believe that 
where survival is not directly affected by the 
interventions, this would have a negligible 
impact on the cost-effectiveness of the 
interventions. 


12. The mortality rate (qx) data in the model as it 
appears on the Premodel tab does not 
correspond to the source of the life expectancy 
table quoted in the Assessment Report 


The reference in the report is inaccurate. We 
have used the 2012 England and Wales life 
tables in the model, as intended. 


13. The source of the colectomy rate quoted on This is an artefact of a prior model development 







the Premodel tab (Gustavsson et al, AJG, 2007) 
does not correspond to the source in the 
Assessment Report (Solberg et al, Scan J 
Gastroenterol, 2009).  
The values used in the model do not correspond 
to Gustavsson et al., but to Solberg et al. 


decision. We used estimates based on Solberg et 
al. 


The transition matrices for all the anti-TNFs 
apply transition probabilities for the patients 
who transition to conventional treatment that 
correspond the same phase in the conventional 
treatment arm. 
The assumption is therefore e.g that patients 
who start on conventional therapy following 
anti-TNF treatment failure during induction will 
do so with the transition probabilities for 
conventional treatment as per maintenance 8-32 
weeks, i.e. not the induction phase transition 
probabilities for conventional therapy. The 
maintenance phase transition probabilities for 
conventional treatment is applied to the same 
maintenance phase as anti-TNFs instead of the 
preceding phase. 


Patients who fail on a biologic and subsequently 
receive conventional treatment relates to a 
population who has failed their induction 
regimen. Following dropout, the vector for the 
no response group (at maintenance) is applied. 
This would necessarily include various induction 
and maintenance therapies within each 6-month 
cycle. We do not believe that the model requires 
amendment. 


Celltrion 


1. The report mentions and recognises 
biosimilars as part of the evidence base for 
infliximab. But, fails to include the anticipated 
lower cost of biosimilar infliximab (Remsima) in 
the health economic model . We believe that a 
lower price for biosimilar infliximab may have a 
significant effect on the ICERs which in turn will 
help the appraisal committee in their decision. 
Where colectomy is not considered to be an 
acceptable option the Assessment Group suggest 
that infliximab and golimumab are expected to 
be ruled out due to dominance. Applying the 
lower cost of biosimilar infliximab is likely to 
change this position. 


No price was provided by Celltrion hence this 
option could not be included in the health 
economic analysis. The inclusion of an arbitrary 
price for Remsima would not be informative. 


BSG (letter) 


1. The cost of conventional treatment, in the 
model, is very conservative. 


See responses to AbbVie comments #8 and 9. 


2. The modelling of response and maintenance 
therapy with anti-TNFs is opaque to us. 


The modelling of response and remission is 
based on a NMA of the relevant trials. We did 
assume that patients achieving response and/or 
remission will continue to receive treatment 
until that benefit is lost. NICE did not stipulate a 
requirement for a “remission only” continuation 
rule. This may however be something that the 
committee is interested in. 


3. The cost of surgery is grossly underestimated: 
most patients in the UK will undergo a colectomy 
with an ileostomy in the first instance. 


We agree that the costs of the surgical 
procedures may be underestimated as this is 
applied only once in the model. We did however 







undertake a sensitivity analysis in which the cost 
of surgery was doubled and this did not 
influence the conclusions of the analysis. 
 
We believe that the estimated costs of stoma 
care provided by the BSG appear high and do not 
apply to all patients. We had assumed that some 
of these costs are included in the estimates 
reported by Tsai et al. 


4. The care of teenagers with UC, who have 
received anti-TNFs by paediatricians, but who 
later become adults with UC is not addressed. 


We believe that this is an issue for the Appraisal 
Committee to consider. 


5. Sensitivity analysis. In our hands, the greatest 
change in the incremental cost per QALY were 
changes in the QOL in various disease states 


We agree. 


BSG (model proforma) 


1. Most patients who are eligible for anti-TNF 
therapy will not continue to take such for a year. 
A 10+ year time horizon is unrealistic. We 
anticipate 1/3-1/2 of patients who receive 
induction therapy will go on to receive 
maintenance therapy: the majority of failures 
will undergo surgery. 


We adopted a lifetime horizon as this forms part 
of NICE’s Reference Case. The model assumes 
that patients who do not achieve response at 
induction will discontinue biologic therapy. We 
believe that there is considerable uncertainty 
surrounding the colectomy rate – our experts 
suggest that this is likely to be around 25%-30% 
of this population. 


2. Many patients (1/3-1/2) of those who are 
given maintenance will lose response during the 
first year: some may switch to another anti-TNF 
– but ultimately most will undergo surgery 
within 12 months of secondary failure. 


The model includes discontinuation of those 
failing to maintain response/remission. 


3. Of the patients who have a sustained 
remission to one year, we would anticipate many 
will stop therapy: patients with UC with 
sustained remission have a lower incidence of 
relapse than those who have recently flared. 


We did not include this type of stopping rule 
within the analysis. 


4. Most patients will not receive anti-TNF for 
more than a year, certainly not 10+ years, but a 
colectomy is a life-long state. 


Most patients within the model have 
discontinued biologic therapy at 1-year (>75%). 


5. Conventional treatment costs: We note 
mesalazine preparations used are the cheapest, 
and used at doses that is relatively low. This may 
concur with NICE, but does not reflect clinical 
reality: oral therapy for UC of this type would be 
4-4.8g per day; the optimum dose of rectal 
therapy is 1g, not 250mg. 


See responses to AbbVie comments #8 and 9. 


6. All patients in the UK with this kind of UC will 
have 2- or 3- stage surgery. 


See responses to AbbVie comment #6. 


7. All these will have stoma-related costs for 6-
12 months while waiting for the final operation. 


See responses to AbbVie comment #10. 


9. Anastomotic leaks and pelvic abscesses are 
common. 


We based the incidence of post-surgical 
complications on Arai et al.  
 







The 2012 UK IBD audit reports similar rates - 
anastomotic leak rate = 10 out of 807 (1%) 
surgeries and intraabdominal sepsis rates = 43 
out of 807 (5%). 


10. Obstruction and or high-output stoma leads 
to admission 


The model includes the costs of post-surgical 
complications and hospitalisations based on Tsai 
et al, costed using NHS Reference Costs. 


11. Most/all patients used large amounts of 
loperamide to manage their stoma and or their 
pouch. 


We would assume that these costs would be 
included in the estimates reported by Tsai et al. 
Note also that loperamide is relatively 
inexpensive. 


12. 20-30% of patients undergoing colectomy 
will keep their stoma in the medium to long term 
because preference, risk of 
impotence/retrograde ejaculation, reduce 
fecundity or for surgical reasons. 


See responses to AbbVie comment #6. 


13. The real cost of Biosimilars is not known: 
experience form Hungary is that they are 
substantially cheaper than the originator drugs. 


We were unable to include biosimilars in the 
analysis as the price remains unknown. 


14. The data used is very limited and 
questionable: the QoL of patients after surgery is 
not a good as the model suggest. 


We examined the impact of different sources of 
HRQoL within the model. This did change the 
model results but not the overall conclusions. 
Multiple EQ-5D studies report high HRQoL 
following surgery. In the absence of post-surgical 
complications, our experts concurred with this 
view. 


HIS 


1. It is important that the Executive Summary is 
clear and easily understood when read on its 
own.   On page 17 it refers to patients classified 
as responders at the end of the induction phase 
and also patients classified as being in remission 
at the end of the induction phase.  The Executive 
Summary needs to state clearly what is meant by 
responders versus those being in remission at 
the end of the induction phase.    


The definitions of response and remission are 
given clearly in the main body of the report. 


2. On page 17, what is meant by the sentence 
“For patients classified as responders at the end 
of the induction phase, treatment effects were 
not statistically significant”. 


This means that the difference in the proportion 
of patients who were induction responders 
between groups was not statistically significant 
at the conventional 5% level. 


3. It would also be useful in the Executive 
Summary to explain what happened to the other 
treatment the patients were receiving before 
being randomized to the biological therapy of 
placebo.  When patients come in to these 
studies, they are classified as failure or 
conventional therapy.  Presumably, the 
conventional therapy was largely steroids and 
Azathioprine.  Was the conventional therapy 
discontinued as it was not working, or was it 
continued in part or whole?   


Full details are provided in Chapter 5 of the 
report. 







4. In the Executive Summary and several other 
points in the document, the term “dominance” is 
used.  For example, in the sentence “ruled out 
due to dominance”.  What does this mean?  It 
sounds like some special epidemiological or 
economic analysis term.  It is important that 
those words are not used without clear 
explanation as to their meaning. 


This is conventional terminology in health 
economic evaluation. 


5. On page 28, it states “Treatment using 
immune-modulatory therapy will be started at 
the same time as oral corticosteroids”.  I do not 
think this is the case.  Patients with ulcerative 
colitis will often receive an initial course of 
steroids and sometimes one or two further 
courses of steroids before being commenced on 
maintenance Azathioprine.  The two are not 
necessarily started together.   


This treatment pathway was based on expert 
opinion informed by the chair of the NICE GDG. 


6. In the economic analysis, it seems to be 
assumed that biologic treatment will be life-long 
but evidence in Crohn’s disease suggests 
patients may be successfully maintained in 
remission after a period of biological therapy and 
on withdrawal.  There is clearly no evidence 
regarding this in ulcerative colitis, which makes 
predictions of long-term costs inaccurate.   


It may be possible or even preferable to 
withdraw biologic treatment after some period 
of time. However we were not asked to consider 
this type of discontinuation rule nor was there 
any evidence to support it. This is not a matter of 
inaccuracy. It is an unknown. 


7. I think the prevalence of pouchitis following 
IPAA is under-estimated – they state 5% but 
some data suggests up to 50%.   


There are higher rates reported in some studies. 
Arai reported an estimate of 16/296 (5.4%). This 
is what we used. We did examine a sensitivity 
analysis in which this probability was doubled. 


8. There will be a group of patients who may not 
consider surgery acceptable.  The document 
does not offer solution for these patients. 


The health economic analysis is undertaken for 
two groups – one in whom colectomy is 
acceptable and one in whom colectomy is not an 
option.  


9. The document provides useful information on 
the costs of the biologics versus other 
treatments but does not seem to come to any 
conclusion as to whether the biological therapy 
should be approved for use or not.  In order to 
come to a conclusion on that, it would be helpful 
to include a comparison of the cost-effectiveness 
of the biological therapy in ulcerative colitis 
contained in this document with that already 
calculated for its use in Crohn’s disease.  This 
would help see the cost-effectiveness in 
perspective.   


The AG is not charged with making 
recommendations on the use of health 
technologies within the NHS. 


UKCPA 


1. Mayo Score versus Truelove and Witts scoring 
will cause an issue correctly identified in the 
report. Currently the NHS would not have the 
capacity to do repeat endoscopies to support 
frequent Mayo scoring. This may cause an issue 


The model is based on full Mayo scores as 
reported in the clinical trials. It is not possible to 
re-evaluate the model using partial scores. 







when trying to distinguish between patients with 
response and pat in remission after induction. 
 
Consider using the Partial Mayo scoring as 
assessment tool . 


2. In view of the new NICE recommendations it 
needs to be made clear what acceptable or 
preferable option for biologics instead of surgery 
involves.(7.1)  
Surgery may be considered as an option for 
patients with UC for a number of indications 
including due to complications of disease, 
perceived risk of or identified 
dysplasia/neoplasia or due to lack or loss of 
efficacy of medical treatments. For a proportion 
of patients without emergency symptoms, 
surgery may not represent an acceptable 
treatment option 


This is a matter for the Appraisal Committee to 
consider. 


3. From the 5.3 discussion it is difficult to 
distinguish between the effects of the biologics. 
The text is slightly confusing as multiple 
parameters discussed a short paragraph. 
i.e. pt in remisson after induction seem to 
adalimumab has the highest probability for 
staying in remission, but this may be irrelevant if 
only a small number of patients respond to 
adalimumab in the first place. 


The report includes the reported outcomes of 
the individual trials as well as a description of the 
NMA which is based on conditional probabilities 
of response and remission. 
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DECLARATION 
 


This submission does not omit any relevant evidence of which AbbVie is aware of and is not currently 
in the public domain, which could reasonably be considered to be related to the appraisal of 


adalimumab (HUMIRA) for the treatment of moderately to severely active ulcerative colitis.  
 
Information within this dossier considered as academic in confidence is underlined and highlighted in 
yellow and information considered commercial-in-confidence is underlined and highlighted in blue 
 
 


FOREWARD 


The aim of this multiple technology appraisal is to evaluate adalimumab, golimumab and infliximab 
for the treatment of ulcerative colitis for non-hospitalised patients at the time of treatment initiation 
with anti-TNF therapy (subacute). 
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Executive Summary 
 
Ulcerative Colitis (UC) is a chronic and recurrent condition characterised by inflammation of the colon 
causing symptoms such as rectal bleeding, urgency, pain, and fatigue. The age of onset is generally 
between the ages of 15-25 and therefore the condition has long lasting implications for patients’ life 
aspirations. The disease can cause a negative impact on Health-Related Quality of Life (HRQoL), 
significantly reducing the ability of those affected to perform daily activities. UC patients have been 
demonstrated to have a significantly worse HRQoL than the population at large. There has been 
shown to be a clear deterioration of HRQoL associated with increasing disease severity. Patients 
with the most severe disease report values comparable with colorectal cancer. 
 
Many conventional therapies are proven, licensed, and available in the UK for the treatment of mild 
to moderate UC. These treatments work by reducing inflammation and alleviating symptoms. 
Conventional therapies work for many but not all patients suffering from UC. Therefore the only 
currently recommended option for patients with moderate to severe subacute UC that have failed 
conventional therapy is surgery. Whilst surgery will remove the colon and may be perceived as 
curative, surgery is not without complications, for example; reduction in fertility, pouchitis, stoma 
care, diurnal and nocturnal frequency, and risk of faecal incontinence. Frequency of defecation can 
be a concern following ileal pouch-anal anastomosis (IPAA), with a study showing a median of 7 (3-
12) bowel movements during the day and 2 (0-6) at night. Forty percent of patients reported urgency 
of defecation requiring a change in lifestyle. A number of patients who undergo a colectomy will 
undergo a surgical procedure resulting in a stoma. The tip of the lower small intestine is brought 
through the stoma. An external bag is attached to the stoma. This is called a permanent ileostomy. 
Stools pass through this opening and collect in the pouch. The pouch must be worn at all times.  In 
addition to having an impact on patient’s body image and functional limitations for the patient, stoma 
care is associated with a financial burden for the NHS. Direct medical costs for the management of 
UC are increasing and place a substantial burden on health care systems. Bassi et al have shown 
that, the top 10% most costly patients accounted for 62% of total direct UC medical costs in the UK. 
 
Anti-Tumour Necrosis Factor (TNF) therapies including adalimumab are recommended by the 
European Crohn’s and Colitis Organisation (ECCO) clinical guidelines as effective treatment options 
for patients with UC. Adalimumab was granted a licence by the EMA for the treatment of moderately 
to severely active UC in adult patients who have had an inadequate response to conventional 
therapy including corticosteroids and 6-mercaptopurine (6-MP) or azathioprine (AZA), or who are 
intolerant to or have medical contraindications for such therapies. 
 
Adalimumab has been shown to be effective in the induction and maintenance of remission in 
patients with moderately to severely active UC in the M06-826 (ULTRA 1) and M06-827 (ULTRA 2) 
randomised controlled trials. In M06-827, which enrolled anti-TNF naïve and anti-TNF experienced 
patients, clinical efficacy was demonstrated as early as week-2, with 39.1% responding to the 160mg 
part of the loading dose alone, using the Partial Mayo Score. At week-8, the percentage of 
responders was 50.4% using the Mayo Score. While the ultimate aim of anti-TNF therapy in UC is to 
get patients into remission, achieving remission after 8 weeks of therapy is unrealistic in the majority 
of patients. Response per Mayo Score however, is an outcome that is achievable in 8 weeks of 
therapy and is indicative of a patient’s likelihood to eventually reach the remission state. Data from 
M06-827 suggested that patients who did not respond by week-8 would not benefit from further 
adalimumab treatment, thus should discontinue at this point. For patients who did respond at week-8, 
by week 52, 30.9% achieved remission and 49.6% achieved response. Caution should be observed 
in making comparisons of trial results in UC, particularly across countries, due to limitations in the 
Mayo Score used for defining treatment response, patient population differences, and study design 
differences. 
 
Adalimumab is the first biologic to indicate an impact in reduction in all-cause hospitalisations (40% 
reduction compared to placebo; p=0.046). Treatment with adalimumab also resulted in a 50% 
reduction in the proportion of patients with UC-related hospitalisations compared to placebo (p=0.02). 
Adalimumab led to a 47% reduction in the number of UC or drug-related hospitalisations compared 
to placebo (p=0.02). In a post-hoc analysis of M06-827 of IBDQ responders, statistically significantly 
different changes in the IBDQ score were observed in the adalimumab group at week 8, 20, 32, and 
52 compared to placebo. 
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With the advent of anti-TNF therapy; increasing emphasis is being placed on the achievement of 
mucosal healing, both in clinical trials and in clinical practice. Achievement of long-term mucosal 
healing in UC has been associated with a decreased risk of both surgery and colorectal cancer. It is 
believed that mucosal healing may prevent IBD relapses, minimise hospitalisations, and alter the 
natural history of the disease to prevent complications such as fistulae, colorectal cancer, and the 
need for surgery. 
 
Adalimumab is licensed across a broad range of autoimmune conditions. The adverse event profile 
of adalimumab in randomised controlled trials suggests a favourable benefit risk profile in moderately 
to severely active UC patients and is consistent with the known profile established in other 
indications containing over 23,000 patients in clinical trials. 
 
There is currently a high unmet need for patients in England and Wales with moderately to severely 
active UC (subacute) who have failed on standard of care with no recommended biologic options in 
this patient population. The limited medical treatment options available has led to increasing clinical 
variation as individual localities take differing positions on the extent to which anti-TNF therapies are 
made available through local funding policies. 


The cost-effectiveness of adalimumab plus standard of care (SOC) vs. SOC alone was evaluated in 
moderate to severe UC (subacute) patients over a 10-year treatment time horizon using a Markov 
model. Base case results suggest that adding adalimumab to SOC gave an incremental cost-
effectiveness ratio (ICER) of £34,417/QALY (vs. SOC alone). Deterministic Sensitivity Analyses 
(DSA) varying key model inputs produced incremental costs per QALY gained in the range of 
£29,437 to £38,073. The economic evaluation demonstrated that when compared to SOC alone, the 
addition of ADA to SOC therapy has a reasonable cost-effectiveness ratio and the result was robust 
to a range of sensitivity analyses. 


The availability of anti-TNF therapy for the treatment of moderate to severe UC gives patients and 
clinicians the opportunity to delay irreversible and life changing surgery. Clinicians should discontinue 
adalimumab therapy in those patients who fail to achieve a response after 8 weeks of therapy. These 
patients would then have the option of surgery. AbbVie considers that anti-TNF therapy for moderate 
to severe UC patients will be an important and final medical option for patients, especially given their 
preference to avoid surgery. 
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Section 1: Background and Context 
 
Given the existing guidance available AbbVie has not included a detailed account of the 
epidemiology, pathophysiology, or aetiology of ulcerative colitis (UC) in this submission other than 
what is already outlined in the scope. 
 


1.1 Introduction to Ulcerative Colitis 


 


 UC is one of the primary forms of Inflammatory Bowel Disease 


 It is a chronic, recurrent, non-transmural inflammatory disease of the rectum and/or colon 


 Primary age of onset is between 15 and 25 years of age 


 An autoimmune response is thought to be responsible for the condition along with genetic 
and environmental factors 


 UK incidence rate is approximately 10 per 100,000 people annually  


 UK prevalence rate is around 240 per 100,000 this amounts to around 146,000 individuals 
with a diagnosis of UC 


 
Inflammatory bowel diseases are considered autoimmune diseases, in which the body’s own immune 
system attacks elements of the digestive system. The two main forms of inflammatory bowel disease 
are Crohn's disease and ulcerative colitis (UC). UC is a chronic, recurrent, non-transmural 
inflammatory disease characterised by inflammation and ulceration of the mucosal and sub-mucosal 
layers of the rectum and colon. The clinical disease activity of UC is typically classified by activity 
(active or in remission), severity (mild, moderate, and severe, or acute severe) and anatomic extent 
(distal or extensive), based on clinical and endoscopic findings. Acute severe disease is also referred 
to as fulminant in the literature. 


Disease activity tends to decrease over time with 40-50% of patients entering prolonged remission 
after a few years


1,2
. Ulcerative colitis is restricted to the colon and the rectum. Microscopically it is 


restricted to the mucosa (epithelial lining of the gut). The extent of colonic involvement in UC varies 
among patients although typically correlates with the severity of a patient's symptoms. 


Diagnosis of UC usually involves a colonoscopy or flexible sigmoidoscopy with biopsy. Complete 
blood and C-reactive protein counts are also often employed. UC patients present with left-sided 
colitis, pancolitis, ulcerative proctitis, or proctosigmoiditis when diagnosed by a gastroenterologist. 


The clinical course of UC fluctuates; with disease exacerbations (relapses) followed by periods of 
remission, each of which can last weeks or months. UC has a significant negative impact on patients 
with quality of life being significantly impaired due to its typically early onset and chronic nature. The 
disease generally appears in early adulthood, most frequently being diagnosed in people between 
the ages of 15-25 years


3
. The exact cause of the disease has not been determined however, both 


genetic and environmental factors, coupled with abnormal immune response, are thought to 
contribute to the incidence of UC. It is fair to say that, to date, the natural history of the disease is not 
fully understood. 


Major symptoms of UC include; diarrhoea, rectal bleeding, the passage of mucus, and abdominal 
pain. Other symptoms including anaemia, severe tiredness, weight loss, and loss of appetite are also 
common. The most severe intestinal manifestations of UC are toxic megacolon and perforation. 
Patients with UC can also present with extraintestinal complications including; arthritis (sacroiliitis 
and ankylosing spondylitis), dermatological conditions (erythema nodosum, aphthous stomatitis, and 
pyoderma gangrenosum), inflammation of the eye (uveitis), and liver dysfunction (primary sclerosing 
cholangitis).


4
 Patients with UC are at increased risk of developing colon cancer - risk increasing with 


disease duration as well as the extent of colon affected by the disease.
5
 


In addition to medical consequences, UC can also have a significant negative impact on Health 
Related Quality of Life (HRQoL).


6
 In comparison to the general population, patients with UC have 


been shown to have reduced HRQoL and general life satisfaction
7
. Two studies have reported that 


53% of UC patients felt the condition was controlling their lives
8,9


. This was a statistically significant 
result when compared to other chronic conditions such as; asthma, migraine, and rheumatoid 
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arthritis. Factors that appear to affect HRQoL in patients with UC include the extent, severity and 
pattern of disease, medical treatment including; efficacy, side effects, and burden of administration, 
as well as various non-disease-related factors.


10
 There has been shown to be a clear deterioration of 


HRQoL associated with increasing disease severity. Patients with the most severe disease report 
values comparable with colorectal cancer


51
. The most commonly used disease-specific quality-of-life 


instrument among patients with UC in clinical trials is the Inflammatory Bowel Disease Questionnaire 
(IBDQ). However, the IBDQ it is not commonly used in UK clinical practice. 


1.1.1 Epidemiology 


There is an extensive literature base describing the incidence and prevalence of ulcerative colitis in 
different regions of the world. In general, the highest incidence and prevalence rates have been 
reported from northern Europe, the United Kingdom, and North America, which are the geographic 
regions that have been historically associated with IBD


11
. However; there are reports of increasing 


incidence and prevalence rates from other areas of the world such as; southern or central Europe, 
Asia, Africa, and Latin America.


12
  


In North America, incidence rates range from 2.2 to 14.3 cases per 100,000 person-years, while 
prevalence estimates range from 37 to 246 cases per 100,000 persons. In Europe, incidence rates 
range from 1.5 to 20.3 cases per 100,000 person-years, while prevalence estimates range from 21 to 
243 cases per 100,000 persons


12
. From a UK perspective the recent NICE guidelines


3
 cite a UK 


incidence rate of approximately 10 per 100,000 people annually, and with a prevalence of around 
240 per 100,000 this amounts to around 146,000 individuals in the UK with a diagnosis of UC. 


1.2 Treatment goals 


 


 Primary aims of medical therapy in UC are to end symptoms by reducing the inflammation 
that triggers signs and symptoms (induce remission); and to prevent symptoms from coming 
back (maintain remission) 


 Additional aims of medical therapy are to reduce symptoms, such as rectal bleeding, to 
encourage mucosal healing, improve quality of life, limit the amount of steroid exposure, and 
reduce hospitalisations and the need for surgery 


 Achieving mucosal healing may improve quality of life, prevent IBD relapses, minimise 
hospitalisations, and alter the natural history of the disease to prevent complications such as 
fistulae, colorectal cancer, and need for surgery 


 Avoidance of surgery is of vital importance, especially from the patient’s perspective 


 
Primary aims of medical therapy in UC are to end symptoms by reducing the inflammation that 
triggers signs and symptoms (induce remission); and to prevent symptoms from coming back 
(maintain remission). Additional aims of medical therapy are to reduce symptoms, such as rectal 
bleeding, to encourage mucosal healing, improve quality of life, limit the amount of steroid exposure, 
and reduce hospitalisations and the need for surgery


13
, the latter being of primary concern from the 


patient perspective. Fear of surgery and the potential of lasting complications as a result is a key 
issue for all UC patients


14
. 


 
With the advent of biological therapy, increasing emphasis is being placed on the achievement of 
mucosal healing, both in clinical trials and in clinical practice


15
. It is also believed that mucosal 


healing may improve quality of life, prevent IBD relapses, minimise hospitalisations, and alter the 
natural history of the disease to prevent complications such as fistulae, colorectal cancer, and need 
for surgery. 
 
Disease severity and response to treatment can be assessed using clinical activity measures such as 
the Mayo Score or condition specific quality of life assessments such as the IBDQ. The use and 
implications of the Mayo Score and the IBDQ assessment are discussed in further detail in section 
2.11.1 Limitations of the Mayo scoring system and section 2.11.2 Limitations affecting 
comparability across trials. 


1.2.1 Anatomic extent 


UC phenotype is determined by the maximal extent of inflammation observed at colonoscopy. 
Disease extent can broadly be divided into distal and more extensive disease however disease 
extent can change over time in any 30% of patients.


16
 Distal disease includes left-sided colitis, limited 
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to below the splenic flexure, and colitis confined to the rectum (proctitis) or rectum and sigmoid colon 
(proctosigmoiditis). In contrast; extensive disease includes left-sided colitis which extends proximal to 
the splenic flexure, extensive colitis (up to the hepatic flexure) and pancolitis which affects the whole 
colon. The Montreal classification of disease extent of ulcerative colitis allows extent to be defined 
into three subgroups: proctitis (E1); left-sided colitis (E2) and extensive disease (E3). 
 


1.2.2 Disease severity 


Regardless of the extent of the disease, patients can have any level of disease severity. Four 
classifications of disease severity exist: mild, moderate, severe, and acute severe. It is generally 
accepted that a Mayo Score of 6 to 9 is moderate disease and a score of 10 or greater is severe 
disease. Patients with moderate UC often present with 5 bloody bowel movements a day and are 
more likely to have abdominal pain during acute attacks


17
. They are often fatigued and may have a 


chronic low grade fever. In comparison, patients with severe disease are likely to experience 6 or 
more bloody bowel movements per day and are usually weak from anaemia and weight loss. Fever, 
tachycardia, and postural hypotension are common and toxic megacolon is possible. Moderately to 
severely active UC patients are managed in an outpatient setting. 
 
Acute severe disease, while not the focus in this submission, is regarded by physicians as a subset 
of severe disease. Patients of any severity may flare to acute severe level requiring hospitalisation. 
This rare, life-threatening form of colitis affects the entire colon and causes severe pain, profuse 
diarrhoea and, sometimes, dehydration and shock and is best defined by the Truelove and Witts 
criteria (≥6 bloody stools/day and signs of systemic toxicity; heart rate>90 beats per minute, 
temperature>37.8C, hemoglobin≤10.5dL or an erythrocyte sedimentation rate>30mm/hour). This is 
reproduced from the NICE guidance


3
 as Table 1 below. 


 
Table 1: Truelove and Witts' severity index 


Symptom Mild Moderate Severe 


Bowel movements (no. 
per day) 


Fewer than 4 4–6 
6 or more plus at least one of the 


features of systemic upset (marked 
with * below) 


Blood in stools 
No more than small 
amounts of blood 


Between mild 
and severe 


Visible blood 


Pyrexia (temperature 
greater than 37.8°C) * 


No No Yes 


Pulse rate greater than 
90 bpm * 


No No Yes 


Anaemia * No No Yes 


Erythrocyte sedimentation 
rate (mm/hour) * 


30 or below 30 or below Above 30 


© Copyright British Medical Journal, 29 October 1955 (Reproduced from CG166)
3
 


 
People with acute severe colitis are at risk of serious complications including; colon rupture and toxic 
megacolon, a condition that causes the colon to rapidly expand. Acute severe ulcerative colitis is 
considered a medical emergency


16
. 


 
According to the ECCO Consensus guidelines


39
, the classification of UC based on disease severity is 


useful for clinical practice and dictates the patient's management. Disease severity influences the 
treatment modality and determines if oral, subcutaneous, intravenous, or surgical therapy is initiated. 
Clinical, laboratory, imaging and endoscopic parameters, including histopathology, assist physicians 
in patient management. AbbVie is not aware of any population-based study that has categorised 
patients with UC according to both severity of symptoms and extent of disease within the colon 
simultaneously. Symptom severity is not always indicative of extent of disease, although most 
studies report a strong positive correlation between the number and intensity of symptoms and the 
anatomical extent of disease. 
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1.3 Current treatment options for UC 


 


 Conventional therapies include 5-ASAs, corticosteroids, and immunomodulatory agents 


 Approximately 20-35% of patients will ultimately require surgery with risk of lasting post-
operative complications 


 While surgery is perceived as curative it is associated with significant consequences and 
complications. HRQoL has been reported to be significantly worse in UC patients who have 
undergone surgery than those with UC who have not undergone surgery. 


 Demand for an effective last-line pharmacological therapy is currently unmet prior to 
commencing salvage therapy 


 In the UK there is currently no recommendation for the use of anti-TNF agents to treat 
subacute patients 


 Anti-TNF therapy offers an important treatment option for those patients currently destined 
for surgery 


 
Conventional therapies used to treat moderate to severe UC include 5-ASAs, corticosteroids, and 
immunomodulatory agents. These agents do not completely abate the inflammatory process in all 
patients and corticosteroids and immunomodulatory agents have significant side effects.


16
 For those 


who do not respond, are intolerant or medically contraindicated to conventional therapies, surgical 
intervention can be considered. 
 
Whilst surgery will remove the colon and may be perceived as curative, surgery is not without 
complications which can occur in the short and long term, for example; reduction in fertility, pouchitis 
and pouch failure, stoma care, diurnal and nocturnal frequency, and risk of faecal incontinence. 
Fertility considerations are also important in the choice and timing of surgery in UC. Surgery may 
lead to infertility in women due to abnormal fallopian patency or with presence of occlusion and 
adherence of fallopian tubes to pelvic floor post-IPAA surgery. Vaginal delivery has also been 
associated with occult sphincter injury and decreased anal canal pressures, leading to higher rates of 
Caesarean section post-IPAA than the general population


18
. Therefore, avoiding colectomy, even for 


a short period, can be beneficial to some patients by providing time to think about surgery, perhaps 
allowing time to conceive or allowing an elective rather than an emergency procedure. 
 
Frequency of defecation can be a concern following ileal IPAA, with a study showing a median of 7 
(3-12) bowel movements during the day and 2 (0-6) at night. 40% of patients reported urgency of 
defecation requiring a change in lifestyle. A number of patients who undergo a colectomy will 
undergo a surgical procedure resulting in a stoma. The tip of the lower small intestine is brought 
through the stoma and a external bag is attached to the stoma. This is called a permanent ileostomy. 
Stools pass through this opening and collect in the pouch. The pouch must be worn at all times. In 
addition to having an impact on patient’s body image and functional limitations for the patient, stoma 
care is associated with a financial burden for the NHS. Direct medical costs for the management of 
UC are increasing and place a substantial burden on health care systems. Bassi et al


19
 have shown 


that, the top 10% most costly patients accounted for 62% of total direct UC medical costs in the UK. 
 
Given the typical age of onset of the disease (15-25 years) many patients are not comfortable with 
the life-altering implications of surgery


14
. Despite recent improvements, surgery is still predominantly 


regarded as salvage therapy for situations where therapeutic drug management fails. Many people 
find the idea of surgery and coping with the associated early and long term side effects difficult. 
Patients with UC who have undergone surgery have reported significantly worse HRQoL than UC 
patients who have not undergone surgery or age-matched controls


51
 (see appendix 3). UC patients 


who have undergone surgery have reported statistically significant worse scores on the Simple 
Colitis Activity Index (SCCAI) for the domains of daytime bowel frequency, night time bowel 
frequency and urgency of defecation (p<0.01), when compared to UC patients who have not 
undergone surgery. General well-being in UC patients who have undergone surgery has been 
reported to be no better than patients with UC who had not undergone surgery. UC patients who had 
undergone surgery, and those who had not were asked whether they would be willing to try a new 
type of drug therapy as an alternative; 87% indicated that they would be willing to do so. 
 
Although some patients may undergo colectomy it is not an appropriate comparator for this 
submission. This surgery is a downstream consequence of chronic unresponsive moderately to 
severely active disease and is generally viewed as a last resort option as outlined in the scope. 
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1.3.1 5-Aminosalicylic Acid [5-ASA] 


The 5-aminosalicylic acid derivatives act on epithelial cells by a variety of mechanisms to moderate 
the release of lipid mediators, inflammatory cells, cytokines, and reactive oxygen species. They can 
be delivered by a variety of oral tablets, sachets or suspensions, or as topical agents in the form of 
liquid or foam enemas, or suppositories. Topical agents are more commonly used in milder forms of 
the disease. Agents available in the UK include sulfasalazine, mesalazine, and olsalazine. The main 
role for 5-ASAs in UC is maintenance of remission. Maintenance therapy with all 5-ASA drugs may 
reduce the risk of colorectal cancer by up to 75%, thus favouring long-term treatment for patients with 
extensive ulcerative colitis


16
. The choice of 5-ASA is debated, but is influenced by tolerability (it is 


estimated that approximately 20% of patients are unable to tolerate sulfasalazine
20


), dose schedule 
(single- or twice-daily dosing is associated with better compliance), and cost (sulfasalazine is less 
expensive than second generation 5-ASAs). 


1.3.2 Corticosteroids 


Corticosteroids are used to induce remission in UC but have no role as maintenance therapy as they 
do not prevent relapse and have unacceptable, long-term adverse effects. Adverse effects are an 
inevitable result of systemic corticosteroid treatment if the dose and/or duration of treatment are 
sufficient, because most are dose-related biological effects of the hormone: e.g. immunosuppression, 
metabolic effects, and osteoporosis. Corticosteroids are used in the form of oral prednisolone, 
prednisone, beclometasone, and budesonide (among others), or intravenous hydrocortisone and 
methylprednisolone. Topical steroids may also be used. Many strategies attempt to maximise topical 
effects while limiting systemic side-effects of steroids. Too rapid reduction in steroid dose can be 
associated with early relapse. Steroid resistance or unresponsiveness should lead to escalation of 
treatment. 


1.3.3 Immunosuppressants (IMM) 


Thiopurine immunosuppressant drugs (azathioprine and mercaptopurine) are effective for inducing 
remission and as maintenance therapy, but have potential adverse effects and take 3 to 6 months to 
achieve their maximum benefit. Due to this slow onset of action, IMM are often initiated with 
corticosteroid therapy during acute-phase treatment in an attempt to wean patients from steroids 
without a gap in medical treatment. Methotrexate may also be used to treat UC, but is less effective 
than the thiopurines. Azathioprine is more effective than mesalazine at induction of clinical and 
endoscopic remission in steroid dependent UC patients. Thiopurines also serve as effective 
maintenance therapy for patients with UC who have failed or who cannot tolerate mesalazine and for 
patients who require repeated courses of steroids


16
. 


 
Although a significant proportion of patients experience adverse effects with thiopurines, when the 
drug is tolerated for 3 weeks, long-term benefit can be expected. Adverse events occur in up to 20% 
of patients. The most common events are allergic reactions (fever, arthralgia and rash) that 
characteristically occur after 2-3 weeks and cease rapidly when the drug is withdrawn. 
 
Ciclosporin is also indicated for use in acute severe UC as an add-on to corticosteroids with the goal 
of inducing remission. Should a patient fail or be contraindicated for such treatment, surgery may 
remain the best option; neither of these approaches are free from a risk of severe adverse events. 


1.3.4 Surgery 


Approximately 20-35% of UC patients will ultimately require surgical intervention due to inadequate 
relief of symptoms or a complication of the disease.


16
 While colectomy is an option for moderately to 


severely active UC for patients that have had an inadequate response to conventional therapy or 
who are intolerant to or have medical contraindications for such therapies, many patients are not 
comfortable with the life-altering implications of surgery and seek more effective alternatives to 
current last-line pharmacological treatments. 
 
Surgery may be considered curative, considering the colon is removed, but many patients 
experience high rates of post-operative complications and there is evidence that bowel movement 
frequency remains high. Early complications that arise from surgery include sepsis, small bowel 
obstruction and anastomotic leakage while late complications (over 30 days post colectomy) include 
pouchitis, pouch failure, and pouch-vaginal fistulae. Surgery may also lead to sexual dysfunction in 
females caused by injuries to nerve plexuses or distortions in the pelvic structure sustained during 
surgery, or infertility in women. While effective surgery has been shown to generally improve HRQoL 
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in patients with UC
21,22,23


, some patients experience long term complications with significant negative 
impacts.


6 


 
The IPAA procedure is the most common surgical treatment for the management of ulcerative colitis. 
This procedure removes all of the colon and rectum, but preserves the anal canal. The rectum is 
replaced with small bowel, which is refashioned to form a small pouch. A pouch maintains a normal 
route of defecation, but most patients experience five to ten bowel movements per day. Andersson et 
al, 2011 reported on the long-term functional outcomes and quality of life after restorative 
proctocolectomy with ileo-anal anastomosis for colitis in Norway


24
. Frequency of defecation post 


IPAA was a median of 7 (3–12) bowel movements during the day and 2 (0–6) at night. The majority 
had some degree of faecal incontinence (median Wexner score of 8) and 40% reported urgency of 
defecation necessitating changes in lifestyle. The Wexner score considers 5 parameters that are 
scored on a scale from zero (absent) to four (daily) frequency of incontinence. These data highlight 
that there may be some degree of adaptation to what are considered normal symptoms when 
compared with the general population without UC given that IPAA is perceived as curative. The IPAA 
patients scored slightly, but significantly, lower in four of six SF-36 health domains than the control 
subjects, adjusted for age and gender. Multiple regression analysis showed frequency of nocturnal 
defecation, faecal incontinence and urgency to be independent negative prognostic factors of quality 
of life. It should also be noted that only patients who still had an intact pouch were included in this 
study. Quality of life scores for the proportion of patients with pouch failure cannot be established 
from this study or for patients with surgery other than IPAA procedure. 
 
For patients in whom an IPAA procedure is unsuitable, a stoma would be created. In addition to 
having an impact on patient’s body image and functional limitations, stoma care is associated with a 
financial burden for the NHS. Further information on post-surgery QoL and complications is available 
in appendix 3.  
 


1.3.5 Unmet Need 


There is a high clinical need for the availability of an effective last line pharmacological therapy option 
for moderately to severely active UC patients who are refractory, intolerant or contraindicated to 
conventional therapies prior to salvage therapy. No anti-TNF therapy is currently recommended for 
the treatment of moderately to severely active UC in the UK for non-hospitalised patients (subacute) 
by NICE. 
 
Adalimumab, golimumab and infliximab offer an important therapeutic option for the medical 
treatment of moderately to severely active UC for patients who do not respond, are intolerant or 
contraindicated to conventional therapies. Without anti-TNF therapy, the only option for these 
patients is surgery. In other European countries anti-TNF therapy is considered standard care for 
treatment of moderate to severe UC as per ECCO guidelines outlined in the following section.  
 


1.4 NICE guidance and international treatment guidelines 


 


 In addition to NICE guidance CG166, several international bodies offer treatment guidance 
for UC 


 Infliximab has been recommended by NICE for acute exacerbations of severely active UC 
where ciclosporin is contraindicated (TA163) 


 ECCO guidance provides detailed recommendations based on disease behaviour and 
location 


 
A number of international guidelines for the management of ulcerative colitis were identified 
alongside the recent NICE guidance


3
 namely the European Crohn’s and Colitis Organisation (ECCO) 


Consensus guidelines
39


, the British Society of Gastroenterology guidelines
16


 and the American 
College of Gastroenterology guidelines.


25
. 


 
The NICE guidelines (CG166) have laid out key priorities for improving patient care at all stages of 
the treatment process, focusing on patient engagement and delivery of appropriately tailored 
treatment across all stages of disease progression with the interventions as detailed in section 1.3. 
The ultimate goal of these strategies is to induce remission using a progressive treatment approach 
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and then maintain the patient appropriately to prolong remission status. Ultimately avoidance of 
surgery is the desired outcome of the treatment approaches recommended therein; this correlates 
strongly with patient requirements and expectations. NICE also advocates the use of faecal 
calprotectin testing as an option to provide differential diagnoses between IBS and IBD. The full 
content of the guidance document has not been paraphrased here due to the reader’s familiarity with 
this guidance document 
 
In addition to this infliximab has been recommended (TA163)


26
 as a treatment option for acute 


exacerbations of severely active UC in patients for whom ciclosporin is contraindicated or clinically 
inappropriate based on individual patient assessments. It should be noted however that infliximab is 
currently not recommended for subacute manifestations of UC


27
. 


 
The ECCO guidelines provide detailed treatment recommendations based on disease location and 
disease behaviour. In terms of disease location and according to the Montreal classification system, 
active ulcerative colitis can be broken down into 3 distinct phenotypes comprising proctitis, left-sided 
colitis and extensive colitis as defined in Table 2. All types of ulcerative colitis can be classified as 
mild, moderate to severe and acute severe. 
  
Table 2: Distribution of ulcerative colitis


16
 


Term Distribution Description 


E1 Proctitis 
Involvement limited to the rectum (i.e. proximal extent of inflammation is distal to 
the rectosigmoid junction 


E2 Left-sided 
Involvement limited to the proportion of the colon distal to the splenic flexure 
(analogous to 'distal' colitis)  


E3 Extensive Involvement extends proximal to the splenic flexure, including pancolitis  


 
The ECCO guidelines advocate use of anti-TNF therapy using infliximab and adalimumab for the 
treatment of outpatients with moderately active UC refractory to steroids [EL2B, RG C], and patients 
with moderately active UC who are refractory to thiopurines [EL1b RG B]. Tacrolimus is also 
recommended for the treatment of outpatients with moderately to severely active UC but this drug is 
not licensed for this indication in the UK. Other guidelines are generally consistent with the ECCO 
Consensus statement and NICE has made allowances for the use of tacrolimus where there is a 
clear advantage following an individual patient risk assessment. 
 
According to the ECCO guidelines, irrespective of the extent of disease, patients with active 
ulcerative colitis should first be initiated on an optimised course of 5ASAs with or without oral 
corticosteroids. Following re-assessment and characterisation of the patient's disease, in the case of 
steroid dependent disease this would be followed by immunomodulators such as azathioprine or 
mercaptopurine. In steroid refractory or immunomodulator refractory disease, this would be followed 
by anti-TNF therapy such as adalimumab or infliximab. 
 


1.5 Adalimumab (Humira) 


 


 Adalimumab is licensed for the treatment of moderately to severely active ulcerative colitis in 
adult patients who have had an inadequate response to conventional therapy including 
corticosteroids and 6-mercaptopurine (6-MP) or azathioprine (AZA), or who are intolerant to 
or have medical contraindications for such therapies. 


 Adalimumab binds to TNF and inhibits its interaction with p55 and p75 cell surface receptors 
and modulates biological response that are induced or regulated by TNF 


 Adalimumab has been recommended as a treatment by NICE for rheumatoid arthritis, 
psoriatic arthritis, ankylosing spondylitis, psoriasis, and Crohn’s disease. 


 The list price for 40mg of adalimumab is £352.14 


 Treatment guidance recommends 160mg at week 0, followed by 80mg at week 2, with 40mg 
being administered every other week henceforth 


 Data suggests that clinical response is observed within 2-8 weeks and patients not 
responding by week 8 should discontinue therapy. 


 Adalimumab can be self-administered outside the hospital, for example in the patient’s home 
 
Adalimumab binds to TNF and neutralises the biological function of TNF by blocking its interaction 
with the p55 and p75 cell surface TNF receptors. TNF is a naturally occurring cytokine that is 
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involved in normal inflammatory and immune responses. Adalimumab also modulates biological 
responses that are induced or regulated by TNF, including changes in the levels of adhesion 
molecules responsible for leukocyte migration (ELAM-1, VCAM-1, and ICAM-1) 


1.5.1 Licensed Indications 


This section outlines the licensed indications
28


 for adalimumab beginning with UC, then lists all other 
relevant indications for which adalimumab has been licensed. 
 
Ulcerative colitis 
Adalimumab is indicated for treatment of moderately to severely active ulcerative colitis in adult 
patients who have had an inadequate response to conventional therapy including corticosteroids and 
6-mercaptopurine (6-MP) or azathioprine (AZA), or who are intolerant to or have medical 
contraindications for such therapies. 
 
Crohn's disease 
Adalimumab is indicated for treatment of moderately to severely active Crohn's disease, in adult 
patients who have not responded despite a full and adequate course of therapy with a corticosteroid 
and/or an immunosuppressant; or who are intolerant to or have medical contraindications for such 
therapies. 
 
Paediatric Crohn's Disease 
Adalimumab is indicated for the treatment of severe active Crohn's disease in paediatric patients (6 
to 17 years of age) who have had an inadequate response to conventional therapy including primary 
nutrition therapy, a corticosteroid, and an immunomodulator, or who are intolerant to or have 
contraindications for such therapies. 
 
Rheumatoid arthritis 
Adalimumab in combination with methotrexate is indicated for: 


 the treatment of moderate to severe, active rheumatoid arthritis in adult patients when the 
response to disease-modifying anti-rheumatic drugs including methotrexate has been 
inadequate 


 the treatment of severe, active and progressive rheumatoid arthritis in adults not previously 
treated with methotrexate 


Adalimumab can be given as monotherapy in case of intolerance to methotrexate or when continued 
treatment with methotrexate is inappropriate. 


Adalimumab has been shown to reduce the rate of progression of joint damage as measured by X-
ray and to improve physical function, when given in combination with methotrexate. 
 
Polyarticular juvenile idiopathic arthritis 
Adalimumab in combination with methotrexate is indicated for the treatment of active polyarticular 
juvenile idiopathic arthritis, in children and adolescents aged 2 to 17 years who have had an 
inadequate response to one or more disease-modifying anti-rheumatic drugs (DMARDs). 
Adalimumab can be given as monotherapy in case of intolerance to methotrexate or when continued 
treatment with methotrexate is inappropriate. (For the efficacy in monotherapy see section 5.1 in 
licence). 
 
Axial spondyloarthritis 
Ankylosing spondylitis (AS) 
Adalimumab is indicated for the treatment of adults with severe active ankylosing spondylitis who 
have had an inadequate response to conventional therapy. 
 
Axial spondyloarthritis without radiographic evidence of AS 
Adalimumab is indicated for the treatment of adults with severe axial spondyloarthritis without 
radiographic evidence of AS but with objective signs of inflammation by elevated CRP and / or MRI, 
who have had an inadequate response to, or are intolerant to non-steroidal anti-inflammatory drugs. 
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Psoriatic arthritis 


Adalimumab is indicated for the treatment of active and progressive psoriatic arthritis in adults when 
the response to previous DMARD therapy has been inadequate. Adalimumab has been shown to 
reduce the rate of progression of peripheral joint damage as measured by X-ray in patients with 
polyarticular symmetrical subtypes of the disease (see Section 5.1) and to improve physical function. 
 
Psoriasis 
Adalimumab is indicated for the treatment of moderate to severe chronic plaque psoriasis in adult 
patients who failed to respond to or who have a contraindication to, or are intolerant to other systemic 
therapy including ciclosporin, methotrexate or PUVA. 


1.5.2 Mechanism of Action 


Adalimumab is a fully human monoclonal antibody that binds specifically to the pro-inflammatory 


cytokine TNF- and neutralises the biological function of TNF- by blocking its interaction with the 
p55 and p75 cell surface TNF receptors.  
 


Adalimumab also modulates biological responses that are induced or regulated by TNF-, including 
changes in the levels of adhesion molecules responsible for leukocyte migration (ELAM-1 
[endothelial leukocyte adhesion molecule-1], VCAM-1 [vascular cell adhesion molecule-1], and 
ICAM-1 [intracellular adhesion molecule-1] with an IC50 of 1-2 X 10


-10
 M). 


1.5.3 Presentation and Cost 


Adalimumab is available in the following three presentations: 
 


 a 40mg solution for injection in a single-use pre-filled syringe (type I glass) for patient use: 
packs of 2 pre-filled syringes (0.8 ml sterile solution), each with 1 alcohol pad, in a blister are 
provided. 


 a single-use automatic injection device with needle-guard that delivers 40mg adalimumab by 
pushbutton (Humira® Pen). Packs of: 1 pre-filled syringe with needle-guard (0.8 ml sterile 
solution) in a blister, and 1 alcohol pad are provided. 


 40 mg solution for injection in single-use paediatric vial (type I glass), fitted with rubber 
stoppers, aluminium crimps and flip-off seals: 1 pack of 2 boxes each containing: 1 vial (0.8 ml 
sterile solution), 1 empty sterile injection syringe, 1 needle, 1 vial adapter and 2 alcohol pads. 


 
The list price for all three presentations of adalimumab is £352.14


29
 


 
The recommended adalimumab induction dose regimen for adult patients with moderate to severe 
ulcerative colitis is 160 mg at Week 0 (dose can be administered as four injections in one day or as 
two injections per day for two consecutive days) and 80 mg at Week 2. After induction treatment, the 
recommended dose is 40 mg every other week via subcutaneous injection. 
 
During maintenance treatment, corticosteroids may be tapered in accordance with clinical practice 
guidelines. Some patients who experience decrease in their response may benefit from an increase 
in dosing frequency to 40 mg adalimumab every week. 
 
Available data suggest that clinical response is usually achieved within 2-8 weeks of treatment. 
Adalimumab therapy should not be continued in patients failing to respond within this time period. 


1.5.4 Concomitant therapy 


No specific therapies are required to be co-administered with adalimumab. Continuation of other 
drugs to treat moderate to severe ulcerative colitis may be appropriate. These include topical and 
oral aminosalicylates, oral corticosteroids, and immunosuppressants. During maintenance treatment, 
when a patient is responding to adalimumab, it is expected that these other therapies, particularly 
corticosteroids and possibly immunomodulators, will be tapered. 
 
Adalimumab is available for delivery to the patient’s home. Patients or their carers can be trained in 
injection technique to allow delivery of the drug direct to their home. This reduces burden on NHS 
services and reduces the impact of receiving treatment on work productivity or activities of daily living 
for those who are not working. VAT is also not payable on any drug delivered outside the hospital 
setting. 
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Section 2: Clinical Evidence  


2.0 Overview of clinical evidence 


 


 Two randomised trials have been identified as relevant to this submission; M06-826 and 
M06-827 


 Adalimumab has been shown to be effective in the induction and maintenance of remission 
in patients with moderately to severely active UC 


 A third open-label extension study provides long-term data on patients from both these trials 


 In M06-827 clinical efficacy was demonstrated as early as week 2, with 39.1% responding to 
the 160mg part of the loading dose alone. 


 In M06-827 at week 8, the percentage of responders, naive to prior anti-TNF use was 58.7%. 
Data suggested that patients who did not respond by week 8 would not benefit from further 
adalimumab treatment, thus should discontinue at this point. For the anti-TNF naive patients 
who did respond at week 8, by week-52, 39.8% achieved remission and 64.8% achieved 
response. 


 In a post-hoc analysis of M06-827 of IBDQ responders, statistically significantly different 
changes in the IBDQ score were observed in the adalimumab group at week 8, 20, 32, and 
52 compared to placebo. 


 
This section of the submission presents a summary and evaluation of clinical evidence relevant to a 
comparison of adalimumab (ADA) and placebo (PBO), both administered against a common 
background standard of care (SOC), in the proposed patient population of patients with moderately to 
severely active UC. The evaluation is based primarily on results from two key randomised controlled 
trials (M06-826


30
 and M06-827


31
) and a long term, single arm, open label extension study which 


included patients from both of these key trials (M10-223). 
 
Results of these studies indicate that adalimumab is an effective treatment for the induction and 
maintenance of remission and/or response in patients with moderately to severely active UC despite 
prior treatment with conventional medical therapies including; 5-ASAs, corticosteroids and/or 
immunosuppressants. In addition, patients on adalimumab achieve mucosal healing, and experience 
reduced hospitalisations and rates of colectomy, as well as improved quality of life, which are all 
important patient relevant outcomes. An extended assessment of comparative safety is also 
presented, which looks beyond the key randomised trials in UC to provide a broader evaluation of 
comparative safety. 


2.0.1 Summary of literature search conducted 


 
A literature search was conducted to identify published literature related to the efficacy of 
adalimumab in the treatment of UC in the following databases using the search providers detailed in 
brackets: 
 


 Embase (OVID) 


 Medline (OVID) 


 Cochrane Library; including NHS EED and the HTA database (WILEY) 


 Science Citation Index (Thomson Reuters) 


In addition to this a web based search was also conducted using the clinical research network study 
portfolio in the UK, the US based ClinicalTrials.gov, and the WHO trials registry. 
 
All searches were carried out between 4


th
 and 5


th
 February 2014, covering the following dates: 


 


 Embase 1980 – January week 4, 2014 


 Medline 1946 – 4 February 2014 


 Cochrane Library – up to and including Issue 1 of12; 2014 


 Science Citation Index 1965 – 4 February 2014 
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The syntax used to conduct these searches, along with the search results, is provided as Error! 
Reference source not found.. 
 
The search identified a total of 160 positive hits. Of these; 142 were excluded as not relevant. The 
remaining 18 citations referred to three unique trials judged as being relevant to this submission; 
M06-826, M06-827, and the long term extension of these (M10-223). A manual search of the 
reference lists of included publications did not yield any additional publications. The search results 
are summarised below as Table 3. 
 
Table 3: Summary results of literature review 
  Embase & 


Medline 
Cochrane SCI 


Trials 
Registries 


Total 


CITATIONS 23 10 107 20 160 


Abstract review 
     


a) not a randomised trial 18 5 101 14 138 


b) wrong comparison 0 0 0 0 0 


c) wrong population 0 0 1 2 3 


d) exact duplicate 0 0 0 0 0 


e) incomplete 0 0 0 0 0 


SUBTOTAL 18 5 102 16 141 


Full text review  
     


a) not a randomised trial 0 0 0 0 0 


b) wrong comparison 0 0 0 0 0 


c) wrong population 0 0 0 0 0 


d) exact duplicate 0 0 0 0 0 


e) incomplete  0 0 0 1 1 


SUBTOTAL 0 0 0 1 1 


TOTAL EXCLUDED 18 5 102 17 142 


Citations included 5 5 5 3 18 


Consolidated number of trials 3 


 
Results were recently released for an ongoing Japanese registration study (M10-447), which 
appeared in the US Clinical Trial registry. No clinical study report or full publication was identified for 
this study at the time of searching since the publication was released online in the ahead of print 
format on 24 December 2013 and as such would not have been identified by the searches carried 
out. Being mindful of this discrepancy AbbVie has incorporated the study into the literature review 
component and can confirm that this has been published fully as of February 2014


32
. 


 
Data presented in this study has been excluded from the current meta-analyses and the reasons for 
this are discussed in further detail in section 2.6. 
 


2.1 RCT data for adalimumab 


 


 Induction Data taken from 8-week induction study M06-826 and M06-827 


 Maintenance data taken from M06-827; reporting at 52 weeks 


 Supportive data taken the from long-term, open-label extension study; M10-223 


 Data from a recently published RCT, conducted exclusively in Japan, was excluded from the 
meta analyses 


 
A master list of trials and associated reports included in the submission is presented in Table 4 
below. No relevant randomised controlled trials were excluded from the submission. The trials 
presented include a pivotal induction study (Study M06-826), a pivotal maintenance study (Study 
M06-827), and a supportive long-term open label extension study (Study M10-223). Study M06-826 
and Study M06-827 are complete, and Study M10-223 is currently ongoing, with interim results 
available. A brief overview of the design and interaction between the studies is provided below. 
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As discussed in the previous section; the final identified study was conducted exclusively in Japan 
and has been presented at the end of this section. There are difficulties in cross country comparison 
of UC studies which are outlined in section 2.11. 
 
Table 4: Master list of trials included 
Trial ID Brief description and list of associated reports 


Included 


M06-826 
 


Description: A multicenter, randomized, double-blind, placebo-controlled study of Adalimumab for the 


induction of remission in patients with moderate-to-severe ulcerative colitis. 


Main report: Clinical Study report R&D/09/143. A Multicenter, Randomized, Double-Blind, Placebo-
Controlled Study of the Human Anti-TNF Monoclonal Antibody Adalimumab for the Induction of Clinical 
Remission in Patients with Moderately to Severely Active Ulcerative Colitis. 16 March 2012. Abbott 
Laboratories (Abbott)  


 
Additional citations: Reinisch W, Sandborn WJ, Hommes DW, D’Haens G, Hanauer S, Schreiber S, 
Panaccione R, Fedorak RN, Tighe MB, Huang B, Kampman W, Lazar A, Thakkar R. 2011. Adalimumab for 
induction of clinical remission in moderately to severely active ulcerative colitis: results of a randomised 


controlled trial. Gut 2011; 60:780-787.
30


 


 
Reinisch W, Sandborn WJ, Panaccione R, Huang B, Pollack PF, Lazar A, Thakkar RB. 52-week efficacy of 
adalimumab in patients with moderately to severely active ulcerative coli tis who failed corticosteroids and/or 


immunosuppressants. Inflamm Bowel Dis. 2013 Jul; 19(8):1700-9.
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M06-827 
 


Description: A multicenter, randomized, double-blind, placebo controlled Study of Adalimumab for the 
induction and maintenance of clinical remission in patients with moderate-to-severe ulcerative colitis. 


Main report: Clinical study report R&D/10/236. A Multicenter, Randomized, Double-blind, Placebo 
controlled Study of the Human Anti-TNF Monoclonal Antibody Adalimumab for the Induction and 
Maintenance of Clinical Remission in Patients with Moderately to Severely Active Ulcerative Colitis. 16 
March 2012. Abbott Laboratories (Abbott)  
 


Additional citations: Sandborn WJ, Van Assche G, Reinisch W, Colombel JF, D’haens G, Wolf DC, Kron 
M, Tighe MB, Lazar A, Thakkar RB. 2012. Adalimumab induces and maintains clinical remission in patients 


with moderate-to-severe ulcerative colitis. Gastroenterology 2012; 142:257–265.
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Other ID: ULTRA-2; NCT00408629 
 


Pooled data of 


M06-826 and 
M06-827 


Feagan BG. Sandborn WJ. Lazar A. Thakkar RB. Huang B. Reilly N. Chen N. Yang M. Skup M. Mulani P. 
Chao J. Adalimumab therapy is associated with reduced risk of hospitalization in patients with ulcerative 


colitis. Gastroenterology. 146(1):110-118.e3, 2014 Jan.
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M10-223 


Description: Multicenter, Open-Label extension study is to evaluate the long-term maintenance of 
response, safety, and tolerability of repeated administration of adalimumab in patients with ulcerative colitis 
who participated in and successfully completed Study M06-826 or Study M06-827. 


Main report for Quality of Life data: Clinical Study Report (Interim) R&D/13/180. A Multicenter, Open-
Label Study of the Human Anti-TNF Monoclonal Antibody Adalimumab to Evaluate the Long-Term Safety 
and Tolerability of Repeated Administration of Adalimumab in Patients With Ulcerative Colitis. Abbott 
Laboratories (Abbott). M10-223 Clinical Study Report - Interim 3 Year 
 
Reference for efficacy and safety data up to 4 years: 


J-F Colombel, WJ Sandborn, S Ghosh, DC Wolf, R Panaccione, B Feagan, W Reinisch, AM Robinson, A 
Lazar, M Kron, B Huang, RB Thakkar. Adalimumab Maintains Remission for up to 4 Years in Patients with 
Ulcerative Colitis. 2014; Poster presented at the 9


th
 ECCO Congress in Copenhagen, February 20-22, 2014 


(P571)
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Other ID: NCT00573794 
 


Excluded – NA  


 


2.1.1 Overview of the clinical development program 


Study M06-826 was originally designed as a 12 week randomised study using an induction dose of 
adalimumab 160/80/40, followed by 40mg every other week (EOW), as per the EMA licensed 
indication. The primary efficacy analysis was conducted on the data set from the double blind period 
through to Week 8. Protocol amendment 3 created an additional treatment arm for adalimumab with 
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an alternative induction dose schedule of 80/40, followed by 40mg EOW and also changed the 
duration of the randomised treatment period (See Figure 1 and Figure 2). Subjects enrolled under 
this amended protocol had a double blind treatment period of just 8 weeks, with assessment of the 
primary efficacy analysis at Week 8. Subjects in M06-826 were all anti-TNF naïve. 
 
Figure 1: Study Design of M06-826 (Prior To Amendment-3) 


 
 
Figure 2: Study Design of M06-826 (After Amendment-) 


 
 
Patients in Study M06-827 completed an 8 week double-blind treatment period, and continued 
double-blind treatment until week 52, unless they crossed-over to open-label (OL) adalimumab, 
which was permitted after week 12 for patients with inadequate response (Figure 3). 







22 
 


Figure 3: Study Design of M06-827 


 
 
Patients in both studies who completed the 52-week visit had the option of enrolling in an extension 
study (M10-223) where they continued to receive OL adalimumab. 


2.1.2 Comparative summary of trials 


A comparative summary table of the study characteristics is provided as Table 5. The primary 
outcome of M06-826 was evaluated at week 8. The primary outcome of M06-827 was evaluated at 
both week 8 and week 52. Patients in M06-826 were switched to open label adalimumab after 8 or 
12 weeks and could increase their dose to every week if they met a pre-defined inadequate response 
definition. Subjects in M06-827 remained on double blind therapy through 52 weeks unless they met 
the pre-defined inadequate response criteria, after which they could switch to open label adalimumab 
or escalate their adalimumab dose. M10-223 is an on-going open label extension study in which 
every other week or every week dosing is permitted. Only interim results from this study are currently 
available for inclusion in the submission. 
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Table 5: Comparative summary of characteristics of the included trials 
   M06-826 (post-amend. # 3) M06-827 M10-223 


Design   DB period, followed by OL 
DB; Subjects could cross to 
OL 


OL 


Treatments  


 
ADA 160/80 


(N=130) 
ADA 80/40 
(N=130) 


PBO 
(N=130) 


ADA (N=248) PBO (N=246) 


ADA 40 mg EOW 
or EW. (N=588) 


Week 0 ADA 160mg ADA 80mg PBO 160mg ADA 160mg PBO 160mg 


Week 2 ADA 80mg ADA 40 mg PBO 80mg ADA 80mg PBO 80mg 


Week 4 ADA 40mg ADA 40mg PBO 40mg ADA 40mg PBO 40mg 


Week 6 ADA 40mg ADA 40mg PBO 40mg ADA 40mg PBO 40mg 


Week 8 ADA 40mg ADA 40mg ADA 40mg ADA 40mg PBO 40mg 


Week 10 ADA 40mg ADA 40mg ADA 80mg ADA 40mg PBO 40mg 


W. 12-
52 


OL ADA 
40mg  


EOW; dose 
escalation to 
40mg  EW if 
inadequate 
response 


OL ADA 
40mg  


EOW; dose 
escalation to 
40mg  EW if 
inadequate 
response 


OL ADA 
40mg  


EOW; dose 
escalation to 
40mg  EW if 
inadequate 
response 


ADA 40mg  
EOW; dose 
escalation to 
40mg  EW if 


inadequate 
response 


PBO 40mg  
EOW; dose 
escalation to 
40mg  EW if 


inadequate 
response 


Population 


 


Adult subjects with moderate to severe 
active UC (MS 6 to 12 points with 
endoscopy sub-score of 2 to 3 points), 
confirmed by colonoscopy with biopsy or by 


flexible sigmoidoscopy with biopsy failed CS 
and/or IMM. Biologic agent naive 


Adult subjects with moderate 
to severe active UC (MS 6 to 
12 points with endoscopy sub-
score of 2 to 3 points), 
confirmed by colonoscopy with 
biopsy or flexible 


sigmoidoscopy with biopsy; 
failed CS and/or IMM. 
Previous anti-TNF exposure 
permitted. 


Subjects who 


successfully 
completed Study 
M06-826 or M06-
827 


Main 


primary 
outcomes 


 


Proportion of subjects with remission at W8 


Ranked co-primary; Proportion 
of subjects who 


1. Achieved remission at W8 
and 
2. Achieved remission at W52 


Efficacy: 
PMS, MS and 
Mayo sub-scores 
(absolute score 
and change from 


BL); colectomy 
rates; QoL using 
IBDQ, SF-36, and 
WPAI; health 
care resources 
utilisation 


(physician visit, 
emergency room 
visits, hospital 
admissions, days 
in hospital). 
Safety: 


Adverse events, 
physical 
examination, vital 
signs, laboratory 
data. 


Main 
secondary 


outcomes 


 


Proportion of subjects with: 
1. Clinical response per MS at W8  
2. Mucosal healing at W8 
3. Proportion with RBS ≤ 1 at W8 


4. PGA sub-score ≤ 1 at W8 
5. SFS ≤ 1 at W8 
6. IBDQ responders at W8 


Proportion of subjects with: 
1. Remission (sustained) per 
MS at both W8 and W52. 


2. Response per MS at W8 
3. Response per MS at W52 
4. Response (sustained) per 
MS at both W8 and W52  
5. Mucosal healing at W8 
6. Mucosal healing at W52 


7. Mucosal healing (sustained) 
at both W8 and W52; 
8. Discontinued CS use for 
≥90 days before W52 & 
remission at W52 
9. PGA sub-score ≤ 1 at W8 


10. SFS ≤1 at W8 
11. RBS ≤1 at W8 
12. Discontinued CS use for at 
least 90 days before W52 & 
remission at W52 
13. Discontinued CS use & 


remission at both W32 & W52 
14. IBDQ responders at W8 
15. IBDQ responders at W52 


Abbreviations: BL=baseline; CS=corticosteroid; DB=double-blind; EOW=every other week; EW=every week; 
IMM=Immunomodulator; IBDQ=Inflammatory bowel disease questionnaire; MS=full Mayo Score; OL=open label; 
PGA=physician's global score; PMS; partial Mayo Score; QOL; quality of life; RBS=rectal bleeding sub-score; SFS=stool 


frequency sub-score; W=week; WPAI; Work Productivity and Activity Impairment Questionnaire. 


 
M06-826 ULTRA 1 (8 week induction study post-Amendment-3) 
Following an amendment to the study protocol (Amendment 3), at the request of the European 
Regulatory Agencies, the objective of this study was to assess the efficacy and safety of two dosing 
regimens of ADA 160/80/40 and 80/40/40 for the induction of clinical remission in subjects with 
moderately to severely active ulcerative colitis (Mayo Score 6 to 12 points with endoscopy sub-score 
of 2 to 3 points) who had failed prior or concurrent therapy with systemic corticosteroids and/or 
immunosuppressants (azathioprine or 6-mercaptopurine). The original study contained one 
adalimumab arm (ADA 160/80: 160mg at week zero, 80mg at week 2, 40mg EOW subsequently) 
and a placebo arm, which recruited 186 patients before Amendment-3. All efficacy endpoints were 
measured in the intention-to-treat population enrolled under Amendment-3 or later (ITT-A3). The 
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safety population included all patients enrolled under the original protocol or later amendments and 
had received at least one dose of study drug or placebo. 
 
Subjects received DB therapy from Baseline until week 8 and OL therapy from week 8 until the end 
of the study. Starting at week 12, subjects with inadequate response could dose escalate to 
adalimumab 40mg every week (EW); inadequate response was defined as: 
 


 For subjects with a Partial Mayo (PM) score of 4 to 7 at Baseline: PM score greater than or 
equal to their Baseline score on 2 consecutive visits at least 14 days apart 


 For subjects with a PM score of 8 or 9 at Baseline: PM score ≥ 7 on 2 consecutive visits at 
least 14 days apart 


 
Subjects on aminosalicylates, azathioprine or 6-MP who qualified for enrolment in the study were 
required to continue these doses unchanged through the entire study. No dose adjustments of other 
UC-related concomitant treatments was allowed, with the exception of oral corticosteroids which 
could be tapered between week 8 and week 52 for patients with acceptable clinical response, 
according to investigator assessment, unless there was a treatment-related toxicity considered 
moderate to severe by the investigator. 
 
This study is used as the primary evidence for induction of remission to week 8 (supported by 
evidence from M06-827 described below). The primary efficacy endpoint was the proportion of 
subjects with remission at week 8. Remission was defined as a total Mayo Score ≤ 2 and no 
individual sub-score > 1. Secondary endpoints were ranked so that a statistically significant result 
needed to be achieved in order to initiate the next comparison in the lower rank. 
 
The overall duration of this study was up to 65 weeks, including a Screening Period of up to 21 days, 
52-week study treatment duration, and a 70-day follow-up phone call for subjects who prematurely 
discontinued or who did not enrol in the extension study. 
 
M06-827 (52 week maintenance study) 
The primary objective of study M06-827 was to assess the efficacy and safety of adalimumab for the 
induction (8 weeks) and maintenance (52 weeks) of clinical remission in subjects with moderately to 
severely active UC (Mayo Score 6 to 12 points with endoscopy sub-score of 2 to 3 points) who had 
failed prior or concurrent therapy with systemic corticosteroids and/or immunosuppressants 
(azathioprine or 6-mercaptopurine). Patients enrolled in M06-827 could also have received prior 
treatment with infliximab. Study M06-827 is used as the primary evidence of the effect of adalimumab 
therapy to week 52 (as well as to week 8). The breakdown of the overall duration was identical to that 
for study M06-826. 
 
Subjects were stratified by prior exposure to infliximab and/or other anti-tumour necrosis factor (TNF) 
agents, and randomised in a 1:1 ratio to receive ADA or PBO by subcutaneous (SC) injection. The 
regimen was as per that intended in clinical practice: 160 mg at week 0, 80 mg at week 2, 40 mg at 
Week 4 and then 40 mg EOW. At or after week 10, subjects who met the criteria for inadequate 
response could be switched to open-label (OL) ADA beginning at week 12. Inadequate response was 
defined as for study M06-826. 
 
Subjects were not permitted to change the dosage of UC-specific concomitant medications 
throughout the study with the following 2 exceptions: decrease in corticosteroid dose between week 
8 and week 52 for patients with acceptable clinical response, per the Investigator’s discretion, and a 
dose decrease of any UC-related concomitant treatments in the event of UC treatment-related 
toxicities considered moderate to severe in the opinion of the investigator. There were two ranked co-
primary endpoints: 
 


 The proportion of subjects who achieved remission at week 8; and 


 The proportion of subjects who achieved remission at week 52 
 
Secondary endpoints were both ranked and non-ranked. 
 
M10-223 (long-term supportive evidence) 
Study M10-223 provides supportive evidence. The objective of this study was to evaluate the long-
term maintenance of response, safety, and tolerability of repeated administration of ADA in subjects 
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who participated in and successfully completed either study M06-826 or study M06-827. Subjects 
who entered this study from a blinded cohort were assigned to OL ADA 40 mg EOW and those who 
entered from an OL cohort continued their previous dosing regimen. Any subject who was an 
inadequate responder or showed response and then had a disease flare could have their ADA dose 
increased to 40 mg every week, but no earlier than the week 12 visit, or the week 2 visit if already on 
OL ADA. Inadequate response was defined identically to that for study M06-826 and M06-827. 
Disease flare was defined as any subject who presents with a partial Mayo Score difference ≥ 3 
compared to the Day 1/Baseline (extension study M10-223) partial Mayo Score on 2 consecutive 
visits at least 14 days apart. Subjects could participate in the study for up to 240 weeks. 


2.1.3 Randomisation and blinding 


 
The measures taken to minimise bias in the included studies are summarised in Table 6 below. Both 
M06-826 and M06-827 were appropriately randomised and blinded. M10-223 is an open label 
extension study. All three studies were analysed on an ITT or ITT LOCF basis. 
 
Table 6: Summary of the measures undertaken to minimise bias 


Trial ID Randomisation 
Blinding 
Subjects 


Blinding 
Investigators 


Blinding 
Assessors 


Basis for 
analysis 


Report source 


M06-826 
Telephone/ 


internet 
Yes Yes Yes ITT CSR M06-826 


M06-827 
Telephone/ 


internet 
Yes Yes Yes ITT CSR M06-827 


M10-223 No No No No ITT LOCF CSR M10-223 


M06-826: ITT: Missing or incomplete data were to be handled using the non-responder imputation method. The LOCF method 
was also to be used as a sensitivity analysis. M06-827: ITT missing data or patients who discontinued the study early 


(including those switching to OL) were classified as “no” for remission. LOCF was used for sensitivity analysis. M10-223: ITT 
LOCF where the last non-missing value after the baseline visit is carried forward, and as observed as sensitivity analysis.  


 
M06-826 
Subjects enrolled in the study under the original protocol or Amendments 1 and 2 were randomised 
in a 1:1 ratio to receive ADA or PBO during the 12-week DB induction period. Subjects received 160 
mg of ADA or PBO at baseline; 80 mg ADA or PBO at week 2; and 40 mg ADA or PBO at weeks 4 
and 6. At week 8, subjects randomised to PBO received 160 mg ADA followed by 80 mg ADA at 
week 10. Subjects randomised to ADA continued to receive 40 mg ADA at weeks 8 and 10. All 
subjects continued to receive 1 injection of open-label (OL) ADA 40 mg EOW beginning at week 12 
up to week 52 (or the early termination visit). All subjects were centrally randomised at baseline using 
the interactive voice recognition system (IVRS), which was to assign a treatment group according to 
the randomisation scheme generated before the start of the study. This treatment group assignment 
was maintained by the IVRS and not provided to the site, as the subject was referred to by the 
subject number assigned at Baseline. 
 
M06-827 
Subjects were stratified by prior exposure to infliximab and/or other anti-TNF agents, and randomised 
in a 1:1 ratio to receive ADA or PBO by SC injection. Subjects assigned to the ADA treatment arm 
received an induction dose of 160 mg at week zero and 80 mg at week 2, and 40 mg every other 
week (EOW) starting at week 4. Subjects assigned to the PBO treatment arm received a matching 
PBO during the same period of time. At or after week 10, subjects who met the criteria for inadequate 
response could have been switched to open-label (OL) ADA 40 mg EOW beginning at week 12. 
Inadequate response was defined as: Partial Mayo Score greater than or equal to Baseline score on 
two consecutive visits at least 14 days apart (for subjects with a partial Mayo Score of 4 to 7 at 
Baseline); or partial Mayo Score ≥ 7 on 2 consecutive visits at least 14 days apart (for subjects with a 
partial Mayo Score of 8 or 9 at Baseline). 
 
All subjects were centrally randomised at baseline using the IVRS, which assigned a treatment group 
according to the randomisation scheme generated by Abbott before the start of the study. The 
treatment group assignment was maintained by the IVRS and was not provided to the site. 
 
In Study M06-827 problems were identified with GCP compliance at three sites. Consequently, the 
ITT analysis set excluded patients from these three sites (n=14 ADA; n=10 PBO). These sites were 
non-compliant with GCP and protocol requirements. Data for patients from these sites were excluded 
from the efficacy analysis, but retained in the safety analysis. 
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The ITT analysis set (N=494) was the basis for the confirmatory primary efficacy analysis and the 
ranked and non-ranked secondary efficacy analyses. The exclusion of similar small numbers of 
patients from each treatment group prior to database lock and un-blinding is not expected to have 
any meaningful effect on the validity of the study. 


2.1.4 Flow of participants 


 
M06-826 
This study evaluated the efficacy of two adalimumab induction regimens compared to placebo in 575 
subjects with moderately to severely active UC, as well as the maintenance of remission in subjects 
who were followed to 52 weeks in the open-label phase of the study. 
 
Owing to changes in study design introduced by Protocol Amendment-3, in which the ADA 80/40 
treatment group was added, separate analysis sets were used for the induction and maintenance 
phases of the study. The primary analysis population for the induction phase of the study (DB period 
through week 8) was the ITT-A3 Set (N = 390), a population comprising all randomised and treated 
subjects enrolled after Protocol Amendment-3. The primary analysis population for the maintenance 
phase of the study (OL period through week 52) was the ITT-E Set (N=575), a population comprising 
all subjects who received long term ADA regardless of randomisation group and amendment. Safety 
analyses were performed separately for the DB, PBO-controlled period (week zero to week 8) and 
the OL period. The safety analysis set included all patients in the ITT-E set as well as one subject 
who did not have confirmed UC at screening/BL, but was randomised and dosed. 
 
M06-827 
A total of 518 patients were randomised into the study; 24 patients (10 ADA and 14 PBO) were 
excluded from the ITT analysis due to site noncompliance with GCP. 
 
At or after Week 10, patients who met the criteria for inadequate clinical response could have been 
switched to OL ADA 40mg EOW beginning at week 12. In the ITT analysis set, a total of 251 patients 
switched to OL administration (135 who had been randomised to PBO and 116 who had been 
randomised to ADA). Patients who demonstrated inadequate clinical response at two consecutive 
visits at least 14 days apart while on OL ADA 40mg EOW were permitted to dose escalate to ADA 
40mg EW. A total of 152 patients dose-escalated from EOW to EW ADA (84 who had been 
randomised to PBO and 68 who had been randomised to ADA). The per protocol (PP) analysis set 
consisted of patients in the ITT analysis set after excluding patients with major protocol deviations 
(N=424). Exploratory efficacy analyses were performed on the PP analysis set. The Safety analysis 
set consisted of patients who received at least one dose of study drug, including noncompliant sites 
(N = 517). 
 
M10-223 
There were 592 patients enrolled who were previously randomised; 334 (56.4%) from Study M06-
826 and 258 (43.6%) from Study M06-827. 
 
From these; four patients were excluded from ITT-1 because of non-compliance with GCP protocol 
and 50 additional patients were excluded from the ITT-2 Analysis Set because they had a between-
study dosing gap >17 days. All patients were included in the Safety Analysis Set, defined as all 
patients who received at least 1 dose of study drug. Fifty-five patients (9.3%) had received only PBO 
treatment before entering this study; all other patients were receiving ADA treatment at the time they 
enrolled in this study. Most patients (394 subjects; 66.5%) were receiving EOW dosing (264/334 from 
study M06-826 and 130/258 from study M06-827). As of April 2012, 367 patients were still active in 
the trial with discontinuation most frequently due to lack of efficacy, AEs, and withdrawal of consent. 
All other reasons were reported by < 10 patients each. 
 
A summary of participant flow from the two included randomised controlled trials into the open label 
extension study is shown below in Figure 4; note the figure takes the view of the ITT-1 population 
(N=588). 
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Figure 4: Flow Chart of Patients from Randomised Studies into long-term study M10-233 


 
ULTRA 1=M06-826; ULTRA 2=M06-827; ULTRA 3=M10-223 


2.1.5 Characteristics of the RCTs 


 
Overall, the M06-826 and M06-827 trials were highly similar in terms of inclusion and exclusion 
criteria with one notable exception. M06-827 allowed patients who were anti-TNF experienced to be 
included in the study, whereas M06-826 did not. A summary of the main eligibility criteria is provided 
in Table 7 below 
 
Table 7: Main eligibility criteria in the included studies 
Inclusion criteria Exclusion criteria  


Study ID M06-826  


1. Male or female ≥ 18 years of age. 
2. Diagnosis of UC for > 90 days prior to BL 
3. Diagnosis of active UC confirmed by colonoscopy with biopsy 
or by flexible sigmoidoscopy with biopsy during the Screening 
Period, with exclusion of Infection.  
4. Active UC: 


-MS 6 to 12 points and endoscopy sub-score of 2 to 3 points, 
despite concurrent treatment with at least 1 of the following: 
-Stable oral corticosteroid dose (prednisolone or equivalent): 
a) ≥ 20 mg/day for ≥14 days prior to BL or  
b) < 20 mg/day for ≥40 days prior to BL. And/or 
- At least a consecutive 90 day course of azathioprine or 6-MP 


prior to BL, with a dose of azathioprine ≥ 1.5 mg/kg/day or 6-MP 
≥ 1 mg/kg/day (rounded to the nearest available tab let 
formulation), or a dose that is the highest tolerated by the patient 
during that time. Patient was to be on a stable dose for at least 
28 days prior to BL. Note: If patients were on both oral 
corticosteroid and immunosuppressants, only 1 of the drugs had 


to meet the above criteria. Concurrent therapy was not required 
for patients who were previously treated with corticosteroids or 
immunosuppressants during the previous 5 years and, in the 
judgment of the investigator, have failed to respond to or 
intolerant.  


1. History of subtotal colectomy with ileorectostomy or 
colectomy with ileoanal pouch, Koch pouch, or ileostomy for UC 
or planning bowel surgery. 
2. Received anti-TNF agent or biological therapy in the past.  
3. Received recent ciclosporin, tacrolimus, or mycophenolate 
mofetil, IV corticosteroids, therapeutic enema or suppository 


(other than required for endoscopy)  
4. Current diagnosis of fulminant colitis and/or toxic megacolon.  
5. Disease limited to the rectum (ulcerative proctitis). 
6. Current diagnosis of indeterminate colitis. 
7. Current diagnosis and/or history of CD. 
8. Currently receiving total parenteral nutrition.  


9. Discontinued use of azathioprine or 6-MP within 28 days or 
corticosteroid within 14 days of BL.  
10. Patients using aminosalicylates for less than 90 days prior 
to BL, not on a stable dose for at least 28 days prior to BL, or 
discontinued use within 28 days of BL. 
11. History of malignancy, infection (including C. difficile stool 


assay), poorly controlled medical condition(s). 
12. Pregnant or breast-feeding. 
13. Patients currently taking both budesonide and prednisone 
(or equivalent) simultaneously. 


Study ID M06-827  


1. Male or female ≥ 18years of age. 
2. Diagnosis of UC for > 90 days prior to BL. 
3. Diagnosis of active UC confirmed by colonoscopy with biopsy 


1. History of subtotal colectomy with ileorectostomy or 
colectomy with ileoanal pouch, Koch pouch, or ileostomy for 
UC, or planned bowel surgery. 
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Inclusion criteria Exclusion criteria  


or flexible sigmoidoscopy with biopsy during the Screening 


Period 
4. Active UC  
-MS of 6 to 12 points and endoscopy sub-score 2 to 3 points, 
despite concurrent treatment with at least 1 of the following: - 
Stable oral corticosteroid dose (prednisone or equivalent): 
a) ≥ 20 mg/day for ≥14 days prior to BL or  


b) < 20 mg/day for ≥40 days prior to BL. And/or 
- At least a consecutive 90 day course of azathioprine or 6-MP 
prior to BL, with a dose of azathioprine ≥ 1.5 mg/kg/day or 6-MP 
≥ 1 mg/kg/day (rounded to the nearest available tablet 
formulation), or a dose that is the highest tolerated by the patient 
during that time. Patient was to be on a stable dose for at least 


28 days prior to BL. Note: If patients were on both oral 
corticosteroid and immunosuppressants, only 1 of the drugs had 
to meet the above criteria. Concurrent therapy was not required 
for patients who were previously treated with corticosteroids or 
immunosuppressants during the previous 5 years and, in the 
judgment of the investigator, have failed to respond to or 


intolerant. 
5. Previous use of anti-TNF agents other than adalimumab 
permitted if discontinued use due to a loss of response or 
intolerance 


2. Received recent ciclosporin, tacrolimus, 


mycophenolatemofetil IV corticosteroids, therapeutic enema or 
suppository, investigational agent. 
3. Current diagnosis of fulminant colitis and/or toxic megacolon, 
indeterminate colitis, and/or history of CD 
4. Disease limited to the rectum (ulcerative proctitis).  
5.Currently receiving total parenteral nutrition. 


6. Patients using aminosalicylates for less than 90 days prior to 
BL, not on a stable dose for at least 28 days prior to BL, or 
discontinued use within 28 days of BL 
7. History of malignancy, infection (including C. difficile stool 
assay), poorly controlled medical condition(s). 
8. Previously used infliximab or any anti-TNF agent within 56 


days of BL or at any time without clinical response (unless 
experienced treatment-limiting reaction.) 
9. Pregnant or breastfeeding 
10. Prior exposure to natalizumab, abatacept or any other 
biological therapy other than anakinra and anti-TNF agents. 
11. Currently taking both budesonide and prednisone (or 


equivalent) simultaneously. 


Study ID M10-223 


1. Successfully enrolled in and completed either Study M06-826 


or M06-827. 
2. Judged to be in generally good health based upon clinical 
evaluations performed during the preceding Study M06-826 or 
M06-827. 


1. Patient has not responded to weekly adalimumab from Study 


M06-826 or M06-827. 
2. History of malignancy, infection, poorly controlled medical 
conditions or current diagnosis of fulminant colitis and/or toxic 
megacolon 
4. Pregnancy 
5. Received ciclosporin, tacrolimus, or mycophenolate mofetil 


within 30 days prior to BL; prior concomitant medication 
requirements.  


Abbreviations: BCC = basal cell carcinoma; BL = baseline; CD = Crohn’s disease; IV = intravenous; MS=Mayo Score; SCC = 
squamous cell carcinoma; UC = ulcerative colitis; 6-MP = 6-mercaptopurine; 


2.1.6 Baseline demographic characteristics 


 
The baseline characteristics of included patients in study M06-826 are summarised in Table 8. The 
majority of study subjects in the ITT-A3 and ITT-E Sets were male, white, and < 45 years old. The 
groups were relatively well balanced with respect to all baseline characteristics (Table 8). Subjects in 
the ITT-A3 and ITT-E Sets had a mean duration of UC of around 8 years, with disease comprising 
primarily pancolitis (52.1% and 55.0%, respectively). 
 
Table 8: Baseline characteristics in M06-826, ITT Analysis Sets 
 ITT-A3 ITT-E 


 ADA 160/80/40 


N=130 


PBO N=130 ADA 160/80/40 


N=223 


PBO N=222 


Female n(%) 47 (36.2) 48 (36.9) 85 (38.1) 83 (37.4) 


White n(%) 119 (91.5) 117 (90.0) 206 (92.4) 202 (91.0) 


Age mean (SD) years 38.2 (13.46) 38.9 (12.68) 38.5 (13.06) 39.7 (12.72) 


Duration of UC; mean (SD) years 8.11 (7.247) 7.48 (7.159) 8.41 (7.284) 7.89 (7.524) 


Site of UC – Pancolitis n(%) 60 (46.2) 73 (56.2) 114 (51.1) 132 (59.5) 


Site of UC – Descending colon n(%) 61 (46.9) 42 (32.3) 87 (39.0) 67 (30.2) 


Site of UC – Other n(%) 9 (6.9) 15 (11.5) 22 (9.9) 23 (10.4) 


Mayo Score; mean (SD) 8.8 (1.61) 8.7 (1.56) 8.9 (1.65) 8.8 (1.58) 


Mayo Score; median (Range) 9 (6-12) 9 (6-12) 9 (6-12) 9 (6-12) 


Partial Mayo Score; mean (SD) 6.4 (1.51) 6.2 (1.41) 6.4 (1.51) 6.3 (1.41) 


Endoscopy sub-score; mean (SD) 2.4 (0.50) 2.5 (0.52) 2.5 (0.51) 2.5 (0.51) 


RBS sub-score; mean (SD) 1.7 (0.88) 1.6 (0.79) 1.7 (0.86) 1.6 (0.86) 


PGA sub-score; mean (SD) 2.2 (0.57) 2.2 (0.50) 2.2 (0.60)* 2.2 (0.50)* 


Stool frequency sub-score 2.5 (0.78) 2.4 (0.74) 2.5 (0.75) 2.5 (0.75) 


IBDQ score 131.9 (35.07) 125.2 (31.94) 126.0 (35.01) 125.2 (32.18) 


SF-36 physical component score 41.99 (8.793) 40.30 (7.947) 40.89 (8.699) 40.70 (8.143) 


SF-36 mental component score 36.84 (12.767) 36.68 (11.006) 36.00 (8.699) 37.61 (11.217) 


Any UC-related medications; n (%) 121 (93.1) 125 (96.2) 211 (94.6) 209 (94.1) 


Source CSR M06-826; Abbreviations: ITT-A3 = all randomised and treated subjects enrolled after Protocol Amendment 3 ITT-


E = all subjects who received long term ADA regardless of randomisation group and amendment; *Significant difference 
between treatment groups (p=0.009) 
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The baseline characteristics of patients included in study M06-827 are summarised in Table 9. The 
groups were well balanced with respect to all baseline characteristics. The majority of subjects were 
male, white, and < 45 years old. Subjects in the ITT analysis set had a mean duration of UC of 8.1 to 
8.5 years, with the primary disease site of pancolitis (48%). Among the baseline outcomes 
questionnaires, the adalimumab treatment group had a statistically significantly higher SF-36 
physical component summary score, role-emotional functioning component score, and mental health 
component score compared with placebo (P = 0.012, 0.004, and 0.037, respectively). There were no 
other statistically significant differences observed between treatment groups (ITT analysis set). 
 
Table 9: Baseline characteristics in M06-827, ITT Set 
 ADA N = 248 PBO N = 246 


Female n (%) 106 ( 42. 7) 94 ( 38. 2) 


White n (%) 236 ( 95. 2) 234 ( 95. 1) 


Age; mean (SD) years 39.6 (12.47) 41.3 (13.22) 


Duration of UC; mean (SD) years 8.1 (7.09) 8.5 (7.37 ) 


Site of UC – Pancolitis n(%) 120 (48.4) 120 (48.8) 


Site of UC – Descending colon n(%) 96 (38.7) 96 (39.0) 


Site of UC – Other n(%) 32 (12.9) 30 (12.2) 


Mayo Score; N; Mean (SD) 246; 8.9 (1.50) 245; 8.9 (1.75) 


Mayo Score; N; Median (Range) 246; 9 (6-12) 245; 9 (5-12) 


Partial Mayo Score; N; Mean (SD) 247; 6.5 (1.39) 245; 6.5 (1.55) 


Endoscopy score (mucosal healing) N; Mean (SD) 247; 2.5 (0.50) 246; 2.5 (0.50) 


RBS subscrore; N; Mean (SD) 247; 1.7 (0.85) 245; 1.7 (0.94) 


PGA sub-score score; N; Mean (SD) 247; 2.2 (0.55) 245; 2.2 (0.57) 


Stool frequency sub-score 247; 2.5 (0.71) 245; 2.6 (0.66) 


IBDQ score 230; 127.7 (28.68) 230; 123 (33.26) 


SF-36 physical functioning component score 245; 45.7 (9.53)* 239; 44.6 (9.79)* 


SF-36 mental component summary 245; 39.0 (10.67)* 237; 36.5 (11.57)* 


WPAI – overall work impairment 168 (50.1 (31.98) 155; 52.9 (31.34) 


Any UC-related medication at BL; n (%) 224 (90.3) 218 (88.6) 


Prior infliximab therapy 97 (39.1) 101 (41.1) 


Source CSR M06-827; *Significant difference between treatment groups 


 
Table 10 includes baseline details of all subjects in M10-223 for completeness. However this study is 
a composite of patients previously enrolled to studies M06-826 and M06-827 and was not 
randomised or controlled. Interestingly, the table highlights the improvement in Mayo Score achieved 
by patients on adalimumab over time when compared to baseline scores from M06-826 and M06-
827. The ITT-1 analysis set (N = 588) is defined as subjects who received at least one dose of study 
drug; this excludes four subjects due to noncompliance with GCP and protocol requirements. The 
safety analysis set (N = 592) consists of all subjects who received at least one dose of study drug, 
including subjects from the two noncompliant sites. 
 
Table 10: Baseline characteristics in M10-223, ITT-1 Analysis Set 
Characteristic ADA 40mg EOW or EW 


Sex female; n (%) 216 (36.7) 


Race; white n(%) 549 (93.4) 


Age; Mean (SD) years 41.6 (12.83) 


Weight; Mean (SD) years 78.1 (16.15) 


Partial Mayo Score; Mean (SD) 2.5 (2.02) 


Mayo Score; Mean (SD) 3.5 (2.73) 


Endoscopy sub-score; Mean (SD)  1.0 (0.94) 


Rectal bleeding sub-score; Mean (SD) 0.4 (0.69) 


Physician Global Assessment of Disease Severity sub-score; Mean (SD) 0.8 (0.81) 


Stool Frequency sub-score; Mean (SD) 1.3 (1.00) 


Source: CSR M10-233 


2.1.7 Comparability of patient populations enrolled in the trials 


 
Based on the available information in Table 8 and Table 9, the two trial populations are very similar in 
terms of age, race, and duration of disease irrespective of analysis set. Both studies enrolled patients 
that were similar in terms of Mayo Score, Partial Mayo Score, endoscopy, and other sub-scores. The 
proportion of patients receiving other UC-related medications was consistent across all analysis sets. 
The baseline prior therapies also appear to be reasonably similar across the studies, with the 
exception of infliximab, prior treatment which was disallowed in M06-826, but allowed in M06-827. 
The studies did not include the acute severe hospitalised patient population. Patients receiving 
intravenous corticosteroids within 14 days of screening or during the screening period were excluded 
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from trial inclusion. Patients with toxic megacolon or fulminant colitis or planned UC surgery were 
also excluded. 


2.1.8 Details of intervention and follow up 


 
For both studies, the study drug was provided as a SC injection solution in 1 mL, pre-filled syringes 
containing either adalimumab 40 mg/0.8 mL or matching placebo for adalimumab. The packaging 
design of the study drug was identical for all versions of the protocol. All subjects were randomised to 
receive adalimumab or placebo SC at week zero. Subjects randomised to the adalimumab treatment 
group received 160 mg at baseline (week zero), 80 mg at week 2 (M06-826 had an additional arm 
with an 80mg/40mg algorithm), and 40 mg EOW starting at week 4. Subjects randomised to the 
placebo treatment group received 4 injections at baseline (week 0), two injections at week 2, and one 
injection EOW starting at week 4. 
 
Assessments to identify subjects who were inadequate responders could be started at week 10 
(week 12 after Amendment-3 for study M06 826). In study M06-826, if a subject met the definition of 
an inadequate responder (outlined below), the subject could dose-escalate to adalimumab 40 mg 
weekly starting at week 12 (week 14 after Amendment-3). In study M06-827, at or after week 10, 
subjects who met the criteria for inadequate response could have been switched to OL adalimumab 
40 mg EOW beginning at week 12. Subjects who demonstrated inadequate response at two 
consecutive visits at least 14 days apart while on OL administration 40 mg EOW were permitted to 
dose escalate to adalimumab 40 mg weekly. 
 
Inadequate Responder Definition: 
 


 Subjects with a baseline partial Mayo Score of 4 to 7 who presented with a score greater 
than or equal to their baseline score on 2 consecutive visits at least 14 days apart 


 Subjects with a partial Mayo Score of 8 or 9 at baseline who presented with a score of ≥ 7 on 
2 consecutive visits at least 14 days apart 


 
Doses were selected based on a combination of expert clinical advice, clinical data from the 
adalimumab development program in CD, and extensive pharmacokinetic data accumulated in the 
adalimumab rheumatoid arthritis and CD development programs along with pharmacokinetic 
modelling. For study M06-826, the adalimumab 160/80/40 mg and 80/40 mg dosing induction 
regimens were selected based on results from the adalimumab CD development program and were 
in accordance with the dosage recommendations in the US product label approved in 2007 and the 
EU-SmPC for induction therapy for CD. In clinical studies conducted in subjects with CD, induction 
regimens comprising 160 mg adalimumab at week zero and 80 mg adalimumab at week 2 
(ADA160/80/40 regimen) or 80 mg adalimumab at week zero and 40 mg adalimumab at week 2 
(ADA80/40 regimen) produced higher rates of remission at week 4 than PBO (35.5% and 24.0% vs. 
12.2%, respectively). 
 
Subjects on aminosalicylates, azathioprine, or 6-MP who qualified for enrolment into the studies were 
to continue their medication doses. Doses of these medications were to remain unchanged during 
the entire course of the studies. Subjects who entered the study on probiotics could continue this 
therapy provided the dose remained unchanged. No dose adjustments of UC-related concomitant 
treatments were allowed, with the exceptions of; 1) an oral corticosteroid taper between week 8 and 
week 52 (at investigators discretion) and; 2) a dose decrease of any UC-related concomitant 
treatments in the event of UC treatment-related toxicities (e.g., leukopenia or elevated liver enzymes) 
considered moderate to severe in the opinion of the investigator. Corticosteroids (prednisone or 
equivalent) were permitted. Subjects were not allowed to adjust the corticosteroid dose during the 
first 8 weeks of the study. At week 8 and thereafter, subjects who, in the opinion of the investigator, 
had a satisfactory clinical response were permitted to undergo corticosteroid taper according to the 
schedule described below, or per investigator discretion, as defined by local standards. 
 
For doses > 10 mg/day of prednisone (or equivalent) start with a weekly dose decrease of 5 mg/day 
until a 10 mg/day dose is reached. Thereafter, decrease weekly by 2.5 mg/day until discontinuation. 
If the subject experienced a loss of satisfactory clinical response, the subject could have their 
corticosteroid dose increased per the investigator's discretion, up to a maximal dose equivalent to the 
dose used at Baseline. 
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The use of ciclosporin, tacrolimus, mycophenolate mofetil, and investigational agents was prohibited 
30 days or 5 half-lives prior to baseline and during the study. Intravenous corticosteroid use was 
prohibited within 14 days prior to screening, during the screening period, and during the study. 
Subjects who took these medications during the study were to be discontinued. Rectal therapy with 
any therapeutic enemas or suppositories, with the exception of those required for endoscopy, were 
prohibited within 14 days prior to the screening endoscopy, during the remainder of the screening 
period, and during the study. 
 
In the open label extension study M10-223, all subjects received OL study drug, ADA 40 mg EOW or 
ADA 40 mg EW, administered as a single SC injection using sterile technique. Subjects who entered 
the study from a blinded cohort were assigned to OL ADA, 40 mg EOW. Subjects who entered the 
study from an OL cohort continued their previous dosing regimen of ADA, 40 mg EOW or EW. As in 
the randomised studies, if a subject met the definition of an inadequate responder the subject could 
dose-escalate to ADA 40 mg weekly starting at week 12 (or at week 2 for subjects who entered the 
study from an OL cohort). 


2.1.9 Outcome measures and methods of analysis 


 
Table 11 summarises the main end-points used across the studies. Detailed information relating to 
the individual end-points (definition and methods of statistical analyses) is presented subsequently. 
 
Table 11: Outcome measures in the included studies 


Endpoints M06-826 M06-827 M10-233 Definition 


Remission per Mayo Score Week 8  (Primary) 
 (Co-


Primary) 
 


Total Mayo Score ≤ 2 and no 
individual sub-score > 1. 


Clinical response Week 8    


Decrease in Mayo Score of ≥ 3 points 
and a ≥30% decrease from Baseline 
plus a decrease in the RBS ≥ 1 or an 
absolute RBS of 0 or 1 


Mucosal healing Week 8    Endoscopy sub-score of 0 or 1 


Mucosal healing Week 52    Endoscopy sub-score of 0 or 1 


Sustained mucosal healing Week 8 
and 52 


   Endoscopy sub-score of 0 or 1 


RBS ≤1 Week 8     


PGA ≤1 Week 8     


SFS ≤1 Week 8     


Sustained remission per Mayo Score 
Week 8 and Week 52 


   
Total Mayo Score ≤ 2 and no 
individual sub-score > 1 at both visits 


Remission per Mayo Score Week 52  
 (Co-


Primary) 
 


Total Mayo Score ≤ 2 and no 
individual sub-score > 1. 


Response per Mayo Score Week 52     


Partial Mayo Score (all visits) and 
change from BL 


 BL, Week 


2, 4, 6, 8 
   


Mayo Score (BL, Week 48) and 
change from BL 


 Week 8    


Endoscopy score (every 48 weeks)     


RBS (All visits)     


PGA (All visits)     


Stool frequency (All visits)      


IBDQ response  Week 8 
 Week 8, 


32, 52 
  


SF-36 score      


Healthcare resource utilisation     


Work Productivity and Activity 
Impairment 


    


Abbreviations: BL = baseline; RBS = rectal bleeding score; PGA = physician global assessment; SFS = stool frequency sub-
score; IBDQ = Inflammatory Bowel Disease Questionnaire 


 
A summary of the definitions and methods of statistical analysis for the outcome measures in the 
individual trials is provided below in Table 12, Table 13, and Table 14. 
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Table 12: Outcome measures and methods of analysis in M06-826 
Endpoint Statistical Analysis 


Primary endpoint – ITT-A3 population 


Remission rate of ADA and PBO groups at Week 8. Defined 


as proportion of patients with a total Mayo Score ≤ 2 and no 
individual sub-score > 1. 


Non-responder imputation (NRI) was used for calculations of 
remission rate. Patient discontinuation for any reason and 
missing Mayo Scores were counted as "no" to remission. NRI 
was also applied to the ITT-A2 Population and the Per 
Protocol Population to provide supportive evidence. The 
LOCF method was used for sensitivity analyses. The two 


sided 95%CI for the difference in the remission rates was 
calculated by normal approximation to binomial distribution 


Principal secondary endpoint – ranked: ITT-A3 population 


1. Proportion of patients with clinical response per Mayo 
Score at Week 8; defined as a decrease in Mayo Score of ≥3 
points and a ≥30% decrease from Baseline plus a decrease 


in the RBS ≥ 1 or an absolute RBS of 0 or 1 Difference in proportion of patients achieving response 
between ADA and PBO assessed using chi-square, or 


Fisher's exact test as appropriate.  
 
Statistical comparisons for ranked secondary endpoints 
carried out in hierarchical order, P-value ≤ 0.05 had to be 
achieved for higher rank to initiate next comparison in lower 
rank. 


2. Proportion of patients with mucosal healing (Endoscopy 
sub-score of 0 or 1) at Week 8 


3. Proportion of patients with RBS ≤1 (indicative of mild 
disease) at Week 8  


4. Proportion of patients with PGA sub-score ≤ 1 (indicative 
of mild disease) at Week 8  


5. Proportion of patients with Stool Frequency sub-score ≤1 
(indicative of mild disease) at Week 8  


6. Proportion of IBDQ responders at Week 8. Defined as 
those with a ≥ 16 point increase from BL in total IBDQ 


Other secondary endpoints – non-ranked 


Proportion of patients with response per Partial Mayo Score 
at Week 8. Defined as a decrease in Partial Mayo Score ≥ 2 
points and ≥ 30% from BL PLUS a decrease in the RBS ≥ 1 
or absolute RBS of 0 or 1 


Analysed using the same methods listed above applicable to 
the ITT-E population.  
 
Response rate based on Mayo Score and colectomy rate 


tabulated and tested using chi-square test or Fisher's exact 
test, as appropriate. 


Remission per Mayo Score for OL period to Week 52 


Response per Mayo Score for OL period through Week 52 


Health Outcome Assessments 


Proportion of IBDQ responders at week 8 
Change from Baseline in SF-36 at Weeks 8 and 52 


Analysed as for other non-ranked dichotomous efficacy 
variables using descriptive statistics.  


Safety Assessments 


AEs, TEAs, SAEs, laboratory data, vital signs DB and OL period analysed separately, descriptive statistics 


Sample size calculation 


Assuming 15% of patients in the PBO group achieved clinical remission at Week 8, a sample size of 125 in each treatment 
group in the ITT-A3 population would be adequate to detect a 15% difference using a chi-square test with 80% power at a 0.05 
two-sided significance level. Thus, a total of 375 patients were to be randomised following Amendment 3 of the study.  


Source: CSR M06-826; Abbreviations: ADA = adalimumab; BL = Baseline; CI = confidence interval; DB = double blind; IBDQ 
= Inflammatory Bowel Disease Questionnaire; ITT-A3 = all randomised and treated subjects enrolled after Protocol 
Amendment 3 ITT-E = all subjects who received long term ADA regardless of randomisation group and amendment; LOCF = 


last observation carried forward; OL = open label; PBO = placebo; RBS = rectal bleeding sub-score; AEs = adverse events; 
TEAEs = treatment emergent adverse events; SAEs = serious adverse events.  
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Table 13: Outcome measures and methods of analysis in M06-827 
Endpoint Statistical Analysis 


Co-Primary endpoints 


1. Proportion of patients who achieve remission at 
Week 8. Remission defined as a Full Mayo Score ≤2 
and no individual sub-score>1. 


Hypothesis testing for ranked co-primary endpoint carried out in a 
hierarchical order using a two-sided CMH test adjusted for prior 
exposure to anti-TNFs, with difference in proportions given 
corresponding two-sided 95% CI. If the null hypothesis of no 
difference between ADA and PBO in remission rate at Week 8 was 
rejected at alpha = 0.05, then the same was done at Week 52. In 


order to claim maintenance of remission it was necessary to reject 
not only both hypotheses on the two ranked co-primary endpoints 
but also to reject the hypothesis on the first ordered secondary 
endpoint (proportion of patients in remission at both Week 8 and 
Week 52).  
Non-responder imputation (NRI) calculated the remission rate. 


Patient discontinuation for any reason and missing Mayo Scores 
were to be counted as "no" to remission. Patients switching to OL 
drug were counted as "no" for remission from the time of switching 
onward. For patients switching to OL drug, the non-missing value at 
the visit when a subject switched to the OL drug was to be carried 
forward in the LOCF method. The LOCF method was also used for 


sensitivity analyses. 


2. Proportion of patients who achieve remission at 
Week 52 
 


Principal secondary endpoints (ranked) 


Proportion of subjects:  
With remission (sustained) at Week 8 & 52 
With clinical response at Week 8 and/or Week 52 
With clinical response (sustained) at Week 8 & 52;  


With mucosal healing at Week 8 and/or Week 52 and 
sustained week 8 & 52. 
Who discontinued corticosteroids before Week 52 & 
achieved remission at Week 52. 
PGA score ≤ 1 at Week 8 
SFS ≤ 1 at Week 8 


RBS ≤ 1 at Week 8 
Who discontinued corticosteroid use for ≥90 days 
before & achieved remission at Week 52. 
Who discontinued corticosteroid use & achieved 
remission (sustained) at Weeks 32 & 52. 


Hypothesis testing as above only if statistical significance in primary 
endpoints shown. 
 


Health Outcome Assessments 


IBDQ responder at Week 8 (ranked 2° endpoint) 
IBDQ responder at Week 52 (ranked 2° endpoint) 
Change in SF-36 score from baseline over time 
Change in Work Productivity and Activity 
Impairment from baseline over time 


Cumulative healthcare resource utilisation over time 


Change from BL in IBDQ, SF-36, WPAI analysed using ANCOVA 
model including factors of treatment, prior exposure to 
infliximab/other anti-TNFs, and BL values. Ratio of total utilisations 
and the time under DB observation calculated across all subjects. 
Cumulative HCRUs analysed with a Poisson-normal model 
specifying different intercepts and time slopes for each treatment 


group and adjusting for stratum defined by prior exposure to 
infliximab or other anti-TNF agents. 


Safety Assessments 


AEs, TEAs, SAEs Tabulated by number and percentage 


Lab data, vital signs Described by descriptive statistics. 


Sample size calculation 


Assuming that 5% of the patients in the PBO group achieved clinical remission at Week 52 or Week 8, a sample size of 250 in 
each treatment group was adequate to detect a difference of at least 7 percentage points from the ADA group using Chi -
square test with 80% power at a 0.05 two-sided significance level. Thus, a total of 500 patients were to be randomised in this 
study. 


Source: CSR M06-827; Abbreviations: ADA = adalimumab; CMH = Cochran-Mantel-Haenszel; BL = Baseline; CI = confidence 
interval; DB = double blind; IBDQ = Inflammatory Bowel Disease Questionnaire; LOCF = last observation carried forward; OL 
= open label; PBO = placebo; RBS = rectal bleeding sub-score. ; AEs = adverse events; TEAEs = treatment emergent adverse 
events; SAEs = serious adverse events 
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Table 14: Outcome measures and methods of analysis in M10-223 
Endpoint Statistical analysis 


Efficacy  


Partial Mayo Score (all visits) 


Descriptive statistics. Continuous variables are 


summarised by the number of observations, mean, 
standard deviation, median, minimum, and 
maximum; whereas discrete variables are 
summarised by counts and percentages. 
 


Mayo Score (Baseline, Week 48) 


Endoscopy score (Baseline, Week 48) 


RBS (all visits) 


PGA of disease severity (all visits)  


Stool frequency (all visits)  


Mayo Score change from Baseline  


Change from Baseline in partial Mayo Scores 


Health Outcomes assessments 


Change in IBDQ from Baseline; remission defined as score above 170 


Descriptive statistics.  
Change in SF-36 from Baseline over time 


Change in Work Productivity and Activity Impairment from Baseline 
over time 


Safety 


Cumulative no. of unscheduled outpatient visits (physician, emergency 


room, hospital admissions, days of hospitalisation) Descriptive statistics.  


AEs (including severity, relation to study drug), SAEs, lab data  


Source CSR M10-223 


 
All meta-analyses were carried out using Review Manager Version 5.2 and the outcomes are 
presented using the mean and 95% confidence intervals (CI) for the risk difference (RD) and relative 
risk (RR). A chi squared test for heterogeneity was performed on each analysis and was considered 
significant if p <0.05. Where there was significant heterogeneity between the studies, a random-
effects model was used to control for between study variance. The forest plots of the most clinically 
relevant comparisons are presented. The fixed-effects model was used unless significant 
heterogeneity was demonstrated. 


2.1.10 Discussion of the outcome measures employed across the studies 


 
Efficacy outcomes 
Before the efficacy outcomes are discussed, a description of how these outcomes are measured and 
evaluated via the Mayo Score, are described below. 
 
In clinical trials, disease activity is evaluated objectively using a clinical activity index, such as the 
Mayo Clinic disease activity index (or Mayo Score)


16
. The symptoms of UC however undoubtedly 


affect a patients’ perceived quality of life beyond the symptoms of the disease captured by the Mayo 
Score and as such using a clinical indicator alone will not give physicians the complete picture 
surrounding the benefits of a given treatment option to the patient. To capture the improvement of the 
patients’ quality of life alongside the symptomatic clinical improvements an HRQoL assessment tool 
should be used to assess disease improvements. The inflammatory bowel disease questionnaire 
(IBDQ) is used to capture not only clinical improvements as a result of treatment but also quality of 
life improvements pertinent to the overall health improvements of the patient. 
 
The Full Mayo Score is an indicator of UC disease activity which covers both clinical and endoscopic 
parameters. The Full Mayo Score is based on a total composite score comprising of four sub-scores: 
endoscopy; stool frequency (SFS); rectal bleeding (RBS) and physician's global assessment (PGA), 
each of which is rated from 0 (least active disease) to 3 (most active disease), for a maximum total 
score of 12. The Partial Mayo Score omits endoscopy from the patient work-up and results in a 
maximum possible score of 9. Elements of the Mayo Score and Partial Mayo Score are summarised 
in Table 15 below. 
 
The Mayo Score has been widely used in clinical trials of UC since it was first published in 1987


36
. In 


the adalimumab UC studies, the worst sub-score from the past 3 days of the patient diary for SFS 
and RBS was entered into the database and used to calculate the Mayo sub-score at each visit (i.e. 
worst case methodology). For example, if a patient was determined to have stool frequency sub-
scores of 3, 0, and 0 over the 3 days prior to the visit, a sub-score of 3 would be entered into the 
database. Likewise, a patient with sub-scores of 3, 3, and 3 on 3 consecutive days would also 
receive a score of 3 in the database. In this setting, these patients would be considered to be 
equivalent in terms of stool frequency sub-score, even though the degree of their symptoms differs. If 
average sub-scores are considered for this same scenario, the first patient would instead receive a 
stool frequency sub-score of 1 for that visit, compared to 3 for the second patient. The utilisation of 
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worst-case methodology in scoring may have a disproportionate influence on active therapy efficacy 
outcomes, particularly if the treatment benefits led to improvement but not 100% control of 
symptoms, as outlined in the example above. For calculation of the stool frequency sub-score the 
patient's "normal stool frequency" value was documented in the source documentation at the 
beginning of the study (each patient served as his/her own control). The adalimumab trials captured 
normal stool frequency as the number of stools for an individual patient when not in flare 
 
The use of the Mayo Score to define patient groups according to disease activity has gained 
widespread acceptance, and has been used in the majority of significant clinical trials of  UC over the 
past two decades. In practical terms, it is not feasible to use either the full Mayo Score repeatedly in 
clinical practice, or indeed the partial Mayo Score since patients do not complete daily diaries for 
stool frequency or rectal bleeding events. First and foremost it would be a concern for the patient and 
there are lengthy wait lists for endoscopy. It is more likely that a full Mayo Score is taken at baseline 
and a partial Mayo Score, without the endoscopy, taken at additional time points. Due to the invasive 
nature of endoscopy, clinicians have advised that they would take a full Mayo in the initial 
assessment of disease activity, and only undertake an additional endoscopy in any one year if they 
felt there was a significant change in the disease. It should be noted that the less invasive partial 
Mayo Score, which excludes the endoscopy component, is considered a good surrogate for the full 
Mayo Score


37, 38
. 


 
In addition to its utility in therapeutic decision making by categorising disease activity, the Mayo 
Score may also be used to assess disease remission and to determine response to therapy. A total 
Mayo Score less than or equal to 2 points may be considered remission, consistent with the ECCO 
Consensus Statement


39
 where remission is defined as a combination of clinical parameters (i.e. stool 


frequency ≤3/day more than normal with no bleeding) and a normal mucosa at endoscopy. The 
specificity and sensitivity of a cut-off point of 2 or less to determine remission was in the mid to high 
80th percentile in 2 separate studies


40, 41
.  


 
Table 15: Mayo scoring system for assessment of UC patients 


Symptom Score Description 


Stool frequency 


0 Normal no. of stools for this patient 


1 1-2 stools more than normal 


2 3-4 stools more than normal 


3 5 or more stools more than normal 


Rectal bleeding 


0 No blood seen 


1 Streaks of blood with stool less than half the time 


2 Obvious blood with stool most of the time 


3 Blood alone passed 


Findings of flexible 
proctosigmoidoscopy 
(not included for partial 


scoring system) 


0 Normal or inactive tissue 


1 Mild disease (erythema, decreased vascular pattern, mild friability) 


2 Moderate disease (marked erythema, absent vascular pattern, friability, erosions) 


3 Severe disease (spontaneous bleeding, ulceration) 


Physicians Global 
Assessment 


0 Normal 


1 Mild disease 


2 Moderate disease 


3 Severe disease 


Reproduced from Schroeder et al 
36 


 
Clinical response is defined as a decrease in Mayo Score of ≥ 3 points, which may be considered a 
clinically significant change in disease activity. According to Lewis JD 2008


41
 the maximum product 


of sensitivity and specificity to identify patient reported improvement of disease activity is achieved 
with a reduction in the Mayo Score of ≥ 3 points. However, it should be noted that further validation of 
this definition of clinical response in larger datasets would be of value  
 
The Mayo Score is noted in international guidelines as an accepted scoring system.


16,39,25
 The Mayo 


Score is accepted as an appropriate outcome measure in UC by the FDA
42


 and meets the 
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description of appropriate outcome measures for treatment of UC as defined by the EMEA (CHMP 
2009). 
 
Both the Full Mayo Score and the Partial Mayo Score methodologies of assessing response are 
consistent with those identified in CHMP's January 2008 Guideline on the Development of New 
Medicinal Products for the Treatment of Ulcerative Colitis (CHMP/EWP/18463/2006). Nevertheless 
there are limitations to the use of the Mayo Score as an endpoint which are outlined in detail in 
section 2.9. 
 
The trials presented in this submission employ the worst-rank methodology whereby the worst sub-
score from the past three days of the subject’s diary for stool frequency and rectal bleeding are used 
to calculate the overall score. There are other methodologies available to calculate the total Mayo 
Score, such as the simple average of the past three days for stool frequency and rectal bleeding, as 
used in the infliximab and golimumab UC trials


43
 and in other trials of UC


44
. The Japanese study; 


discussed in the section 2.6 employs both these methodologies. 
 
Importantly, this difference in methodologies has the potential to impact the absolute differences in 
remission rates observed. The trials presented in this submission employed a highly conservative 
approach that biases against the adalimumab results in the calculation of the Mayo Score by 
employing the worst rank method. Unfortunately, due to lack of access to individual patient diary 
records in M06-826 and M06-827 these scores are unable to be re-analysed to calculate the impact 
of adopting the worst rank methodology compared to, for example, the simple average over the last 
three days. 
 
Remission 
Remission was defined equally for both M06-826 and M06-827 trials. Remission was achieved when 
the Mayo Score was less than or equal to 2 points and there was no individual sub-score greater 
than 1. Patients could only score a maximum of 1 point for two sub-scores. This definition of clinical 
remission is consistent with the recent literature in management of UC


42
. A Mayo Score less than or 


equal to 2 points may be considered remission, consistent with the ECCO Consensus Statement
39


 
where remission is defined as a combination of clinical parameters (i.e. stool frequency ≤3/day with 
no bleeding) and a normal mucosa at endoscopy. The specificity and sensitivity of a cut-off point of 2 
or less to determine remission was in the mid to high 80th percentile in two separate studies


40
. 


  
Remission was evaluated after induction therapy (8 weeks) in trials M06-826 and M06-827, and after 
maintenance therapy (52 weeks) in trial M10-223 alone. Subjects were said to be in sustained 
remission if they were in remission at all-time points specified (week 8 and week 52) as defined by 
the Mayo Score. The trial criteria for remission are consistent with the definition in the previous 
paragraph. 
 
Response 
Response was defined in the same way for both the M06-826 and M06-827 trials. Clinical response 
was defined as a decrease in Mayo Score of ≥ 3 points and a ≥ 30% decrease from baseline Mayo 
Score plus a decrease in rectal bleeding sub-score of ≥ 1 or an absolute RBS of 0 or 1. This 
corresponds with the views from the literature on what constitutes a clinically significant change in 
disease activity. According to Lewis, et al, the maximum product of sensitivity and specificity is 
achieved with a reduction in the Mayo Score of ≥ 3 points.  
 
Response was evaluated after induction therapy (8 weeks) in trials M06-826 and M06-827, and after 
maintenance therapy (52 weeks) in trial M06-827 alone. An adequate response was defined as a 
decrease in Partial Mayo Score of > 2 points AND > 30% from baseline. Subjects were said to be in 
sustained response if they were in response at all-time points specified (week 8 and week 52) as 
defined by the Mayo Score. 
 
Mucosal healing 
With the advent of biological therapy, increasing emphasis is being placed on the achievement of 
mucosal healing, both in clinical trials and clinical practice


15
. 


 
Mucosal healing was defined in the studies as endoscopy sub-score of 0 or 1. In order to assign an 
endoscopy sub-score (which ranges from 0 to 3 points) for the Mayo Score calculation, regardless of 
the type of endoscopy performed, only the last 30 cm on retraction of the scope was to be used for 
scoring as follows: 0 = normal or inactive disease, 1 = mild disease (erythema, decreased vascular 
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pattern, mild friability), 2 = moderate disease (marked erythema, absent vascular pattern, fr iability, 
erosions), 3 = severe disease (spontaneous bleeding, ulceration). Scoring was conducted against 
standardised photographs by trained endoscopy specialists. The endoscopy sub-score rating system 
of the Mayo Score has been assessed as having a good degree of concordance for expert 
endoscopists in terms of inter- and intra-observer agreements (mean weighted kappa values ~0.74)


45
 


although it has been debated whether this is the case for multinational studies
42


. Subjects were said 
to have sustained mucosal healing if they were in remission at all-time points specified (week 8 and 
week 52) as defined by the endoscopy sub-score of the full Mayo Score. 
 
Healthcare resource utilisation 
The healthcare resource utilisation (HCRU) questionnaire utilised in the trials documented 
unscheduled outpatient visits (with physician or other healthcare professional), emergency room 
visits, and hospitalisations during the study. For HCRU, the ratio of the total number of utilisa tions 
and the total time under DB observation (for physician visits, emergency room visits, hospital 
admissions, and the total number of days in hospital) was calculated across all subjects in each 
treatment group. The individual cumulative number of HCRUs during the time under DB observation 
was analysed with a Poisson-normal model adjusted for stratum defined by prior exposure to 
infliximab or other anti-TNF agents. Parameter estimates with 95% CI and P values were provided. 
 
Health related quality of life outcomes 
In addition to medical consequences, UC can also have a significant negative impact on HRQoL


6
. In 


comparison to the general population, patients with UC have been shown to have reduced HRQoL 
and general life satisfaction.


7,8
 Quality-of-life outcomes assessed in the trials included the IBDQ and 


the Short Form 36-item Health Survey (SF-36; version 2). 
 
The IBDQ is a disease-specific 32-item questionnaire which captures how the patient felt during the 2 
weeks before the measurement time point. Questions relate to symptoms, feelings in general, mood, 
social, and work problems resulting from UC. A higher score indicates less impact of disease.  
 
Clinical importance of the outcome measures 
The efficacy outcome measures used across the studies are well established in the assessment of 
UC; both in routine clinical practice and clinical trial settings. Historically, most clinical trials in UC 
have been designed specifically to assess the ability of a drug to induce and/or maintain a response 
or remission of disease.


46
 Of the various indices available which have been used to assess disease 


severity and associated response and remission outcomes in UC, the Mayo Score used in the 
adalimumab trials is among the best established and most widely used. 
 
The clinical relevance of the remission and response definitions used in the adalimumab studies has 
been demonstrated by showing that both definitions correlate with significant improvements in 
disease specific health related quality of life as measured by the IBDQ and generic quality of life as 
measured by the SF-36.


47
 The outcomes capture the immediate positive impact of treatment on 


HRQoL through the alleviation of symptoms. These HRQoL instruments have in turn been 
extensively and independently validated as measures of health related quality of life in various 
gastroenterological disease states across diverse treatment and healthcare settings. 
 
In recent years, there has been increasing evidence that treating symptoms alone may not be 
sufficient to achieve optimal long-term outcomes and that targeting mucosal inflammation and 
associated tissue damage may be equally important.


48
 Achievement of long-term mucosal healing in 


UC has been associated with a decreased risk of both surgery and colorectal cancer, and long term 
improvements in quality of life, prevention of IBD relapses, and minimising hospitalisations. The 
importance of mucosal healing is now acknowledged in guidelines, which recommend it is 
incorporated alongside primary endpoints of remission in future clinical studies


48,47
. The definition for 


remission used in the adalimumab studies takes into account that the patients should have mucosal 
healing. However, it should be noted that in the short term endoscopic scores do not necessarily 
correspond to patient reported severity. 


2.2 Efficacy data from pivotal RCT studies 


Adalimumab has been shown to be effective in the induction and maintenance of remission in 
patients with moderately to severely active UC in the M06-826 and M06-827 randomised controlled 
trials. Clinical efficacy was demonstrated as early as week 2, with 39.1% responding to the 160mg 
part of the loading dose alone. At week8, the percentage of responders, naive to prior anti -TNF use, 
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was 58.7%. Data from M06-827 suggested that patients who did not respond by week-8 would not 
benefit from further adalimumab treatment, thus should discontinue at this point. For the anti -TNF 
naive patients who did respond at week 8; by week 52, 39.8% achieved remission and 64.8% 
achieved response 


2.2.1 Efficacy 


 The pivotal registration trials presented in the submission demonstrate the superiority of ADA 


over PBO for induction and maintenance of clinical remission and response. In addition, 


patients achieve mucosal healing, and experience reduced hospitalisations and rates of 


colectomy, as well as improved quality of life. 


Induction of clinical response/remission: 


 Study M06-826 shows patients receiving ADA 160/80/40 are two times more likely to achieve 


clinical remission per full Mayo Score (18.5% versus 9.2% for ADA vs. PBO; RR: 2.0; [95% 


CI 1.05, 3.83], p=0.031) at week 8 compared to PBO. 


 Study M06-827 demonstrated a statistically significantly greater proportion of subjects in the 


ADA group were in clinical remission per full Mayo Score at week 8 compared to PBO 


(16.5% versus 9.3%; RR: 1.77; [95% CI 1.10, 2.86]; p=0.019). 


 Patients receiving ADA are 1.5 times more likely to achieve clinical response per full Mayo at 


8 weeks (50.4% versus 34.6%; RR: 1.5 [95%CI 1.18, 1.80], p<0.001) based on results from 


M06-827 compared to PBO. 


 Results from a meta-analysis of efficacy at 8 weeks (M06-826 and M06-827) were consistent 


with those from the individual trials (remission: 17.0% versus 8.8%; RR: 1.85 [95% CI 1.26, 


2.72], p=0.002); (response: 51.7% versus 37.0%; RR: 1.36 [95% CI 1.16, 1.60], p<0.001). 


 Results of a meta-analysis at 8 weeks demonstrates significantly more patients treated with 
ADA were assessed to have mucosal healing compared to PBO (43.1% vs. 35.1% RR: 1.23 
[95% CI 1.03, 1.47], p = 0.02. 


  
Maintenance of clinical response/remission: 


 Study M06-827 shows patients receiving ADA are two times more likely to achieve clinical 


remission per full Mayo Score (17.3% versus 8.5%; RR: 2.03 [95% CI 1.24, 3.32]; p =0.004) 


at week 52 and are also 2 times more likely to achieve sustained remission per full Mayo 


Score at week 8 and week 52 (8.5% versus 4.1%; RR: 2.08 [95% CI 1.01, 4.33], p=0.047). 


 Study M06-827 also demonstrates ADA patients are 1.7 times more likely to achieve clinical 


response (30.2% versus 18.3%; RR 1.66 [95% CI 1.20, 2.29], p=0.002) at week 52 and 


almost 2 times more likely to achieve sustained response per full Mayo Score at week 8 and 


week 52 (23.8% versus 12.2%; RR: 1.95 [95% CI 1.30, 2.92], p<0.001). 


 In study M06-827 of the ADA-treated patients who achieved clinical response at week 8, 


30.9%, 49.6%, and 43.1% achieved clinical remission, clinical response, and mucosal 


healing, respectively, at week 52. Of the week 8 responders using corticosteroids at baseline 


(N = 90), 21.1% achieved steroid-free remission and 37.8% were steroid-free at week 52. 


 A statistically significant proportion of subjects achieved corticosteroid-free remission at week 


52 in the ADA group compared to PBO (13.3% vs. 5.7%; p=0.035). 


 ADA provides clinically significant improvement in patient quality of life as measured by IBDQ 


and SF-36. 
 


2.2.2 Remission results 


The primary outcome for both studies was the remission per Mayo Score. In the induction study M06-
826, this was assessed at week 8 and for the maintenance study M06-827; it was assessed at week 
8 and 52 (Table 16). After 8 weeks of therapy the meta-analysis showed, treatment with adalimumab 
was almost twice as likely to induce remission compared with placebo treatment (RR [95%CI]: 1.85 
[1.26, 2.72]; Figure 5). Furthermore, patients treated with adalimumab for up to 52 Weeks were twice 
as likely to be in remission compared with patients treated with placebo (RR [95%CI]: 2.03 [1.24, 
3.32]). Patients treated with adalimumab were also twice as likely to have sustained remission, 
remission at week 8 and also at week 52 when compared with patients treated with placebo. While 







39 
 


not the primary outcome, remission per partial Mayo Score was also assessed in study M06-827. 
The partial Mayo Score is the Mayo Score minus the endoscopy outcome. This is of clinical 
relevance as it is impractical for a clinician to perform an endoscopy at every clinical assessment of 
their patients. Remission rates based on the partial Mayo Score are similar to those using the full 
Mayo Score, with patients treated with adalimumab being almost twice as likely to be in remission at 
week 8 compared with patients treated with placebo (RR [95%CI]: 1.72 [1.22, 2.42]). 
 
Table 16: Proportion of patients in remission by full and partial Mayo Score at week 8 and 
week 52 across the randomised trials 


Trial ID Remission per Mayo Score  


ADA 


n/N (%) 


PBO 


n/N (%) 


Risk difference  


[95% CI]
 


Relative risk 


[95% CI] 


p-value 


Remission per MS week 8 


M06-826 24/130 (18.5) 12/130 (9.2) 9.3 [0.9, 17.6] 2.00 [1.05, 3.83] 0.031 


M06-827 41/248 (16.5) 23/246 (9.3) 7.2 [1.3, 13.1] 1.77 [1.10, 2.86] 0.019 


TOTAL 65/378 (17.2)  35/376 (9.3) 7.9 [2.4, 16.0] 1.85 [1.26, 2.72] 0.002 


Remission per MS week 52 


M06-827 43/248 (17.3) 21/246 (8.5) 8.8 [2.9, 14.7] 2.03 [1.24, 3.32] 0.004 


Sustained remission per MS week 8 and 52 


M06-827 21/248 (8.5) 10/246 (4.1) 4.4 [0.1, 8.7] 2.08 [1.01, 4.33] 0.047 


Remission per partial MS week 8  


M06-827 71/248 (28.6) 41/246 (16.7) 11.9 [4.7, 19.3] 1.72 [1.22, 2.42] 0.002 


NRI=non-responder imputation; p-values for ADA vs. PBO; MS= Mayo Score; Source: CSR M06-826; CSR M06-827 


 
Figure 5: Forest plot of remission by Mayo Score at week 8 


 


2.2.3 Response 


While the ultimate aim of anti-TNF therapy in UC is to get patients into remission, achieving 
remission after 8 weeks of therapy is unrealistic in the majority of patients. Response per Mayo 
Score however, is an outcome that is achievable in 8 weeks of therapy and is indicative of a patient’s 
likelihood to eventually reach the remission state (Table 17). According to the meta-analysis, after 8 
weeks of therapy, patients treated with adalimumab were 1.36 times more likely to have responded 
compared with patients treated with placebo (RR [95%CI]: 1.36 [1.16, 1.60]; Figure 6). After 52 
weeks of therapy, patients treated with adalimumab were more than 1.5 times more likely to have 
responded to therapy compared with patients treated with placebo (RR [95%CI]: 1.66 [1.20, 2.29]). In 
terms of sustained response, patients treated with adalimumab were almost twice as likely to have 
responded at both the week 8 and week 52 time-points compared with placebo treated patients. As 
with remission, it is not practical to assess response based on the full Mayo Score including 
endoscopy in clinical practice and the partial Mayo Score is more relevant. The response rates based 
on the partial Mayo Score are almost identical to those based on the full Mayo Score with patients 
being treated with adalimumab 1.37 times more likely to have responded after 8 weeks of therapy 
compared with patients treated with placebo demonstrating the high correlation between the full and 
partial Mayo Scores. 
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Table 17: Proportion of responders by full and partial Mayo Score at weeks 8 and 52 across 
the randomised trials 


Trial ID  


ADA 


n/N (%) 


PBO 


n/N (%) 


Risk difference  


[95% CI]
 


Relative risk 


[95% CI] 


p-value 


Response per MS week 8 


M06-826 71/130 (54.6) 58/130 (44.6) 10.0 [-2.0, 22.0] 1.22 [0.96, 1.570 0.107 


M06-827 125/248 (50.4) 85/246 (34.6) 16.0 [7.0, 24.0] 1.46 [1.18, 1.80] <0.001 


TOTAL 196/378 (51.9) 143/376 (38.0) 13.9 [7.0, 21.0] 1.36 [1.16, 1.60] <0.001 


Response per MS week 52 


M06-827 75/248 (30.2) 45/246 (18.3) 11.9 [4.5, 19.4] 1.66 [1.20, 2.29] 0.002 


Sustained response per MS at week 8 and week 52 


M06-827 59/248 (23.8) 30/246 (12.2) 11.6 [4.9, 18.3] 1.95 [1.30, 2.92] <0.001 


Response per partial MS week 8 


M06-826 72/130 (55.4) 56/130 (43.1) 12.3 [0.0, 24.0] 1.29 [1.00, 1.65] 0.047 


M06-827 123/248 (49.6) 86/246 (35.0) 14.6 [6.0, 23.0] 1.42 [1.15, 1.75] 0.001 


TOTAL 195/378 (51.6) 142/376 (37.8) 13.8 [7.0, 21.0] 1.37 [1.16, 1.61] <0.001 


NRI=non-responder imputation; p-values for ADA vs. PBO; MS= Mayo Score; Source CSR M06-826; CSR M06-827 


 
Figure 6: Forest plot of response by Mayo Score at week 8 


 
 
The validity of using the outcome of response by Mayo Score as a marker for longer term benefits is 
highlighted in a post-hoc analysis of study M06-827


37
. The aim of this analysis was to assess week 


52 efficacy, safety and benefit/risk balance of adalimumab treatment in patients with moderately-to-
severely active UC failing conventional therapy who achieved clinical response at week 8 in the trial. 
Of the adalimumab treated patients who achieved clinical response at week 8, 30.9%, 49.6%, and 
43.1% achieved clinical remission, clinical response, and mucosal healing, respectively, at week 52. 
Of the week 8 responders using corticosteroids at baseline (N=90), 21.1% achieved steroid-free 
remission and 37.8% were steroid-free at week 52. There was also high concordance between the 
patients identified as having clinical response whether the full or partial Mayo Score definitions were 
used with 93.6% and 95.1% of responders achieving clinical response respectively. In addition to 
this, the analysis found that early response was predictive of a positive outcome at one year. This 
highlights the importance of the EMA licence recommendations regarding stopping adalimumab 
therapy for patients not responding by week 8. 


2.2.4 Mucosal healing 


Mucosal healing is an important and clinically relevant endpoint for patients with ulcerative colitis as 
mucosal healing has been associated with a decreased risk of surgeries and colorectal cancer, as 
well as improved quality of life, prevention of relapses, and minimised hospitalisations over time. 
Patients who improve in other domains are likely to improve in mucosal healing. The results for 
mucosal healing in the included studies are presented in Table 18. After 8 weeks of therapy, the 
meta-analysis showed significantly more patients treated with adalimumab were assessed to have 
mucosal healing compared with patients treated with PBO (RR [95%CI]: 1.23 [1.03, 1.47]). 
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Table 18: Proportion of patients with mucosal healing at week 8 across the randomised trials 
Trial ID  


ADA 


n/N (%) 


PBO 


n/N (%) 


Risk difference  


[95% CI]
 


Relative risk 


[95% CI] 


p-value 


Mucosal Healing at week 8 


M06-826 61/130 (46.9) 54/130 (41.5) 5.4 [-7.0, 17.0] 1.13 [0.86, 1.49] 0.382 


M06-827 102/248 (41.1) 78/246 (31.7) 9.4 [1.0, 18.0] 1.30 [1.02, 1.64] 0.032 


TOTAL 163/378 (43.1) 132/376 (35.1) 8.0 [1.0, 15.0] 1.23 [1.03, 1.47] 0.02 


p-values for ADA vs. PBO; Source CSR M06-826; CSR M06-827 


2.2.5 Individual sub-parameters of the Mayo Score 


 
The Mayo Score is an indicator of UC disease activity based on a total composite score of four sub-
scores added together: endoscopy; stool frequency (SFS); rectal bleeding (RBS) and physician’s 
global assessment (PGA). A significantly greater proportion of patients treated with adalimumab 
compare with those treated with placebo met the endpoints of rectal bleeding sub-score ≤ 1 at Week 
8 (p<0.001), Physician's Global Assessment sub-score ≤ 1 at Week 8 (P = 0.005) as well as stool 
frequency sub-score <1 at Week 8 (p=0.005) ( 
 


Table 19). 
 
Table 19: Individual sub-parameters of the Mayo Score at week 8 across the randomised trials 


Trial ID  


ADA 


n/N (%) 


PBO 


n/N (%) 


Risk difference  


[95% CI]
 


Relative risk 


[95% CI] 


p-value 


RBS <1 at week 8 


M06-826 101/130 (77.7) 86/130 (66.2) 12.0 [1.0, 22.0] 1.17 [1.01, 1.37] 0.038 


M06-827 174/248 (70.2) 143/246 (58.1) 12.0 [4.0, 20.0] 1.21 [1.06, 1.38] 0.006 


TOTAL 275/378 (72.8) 229/376 (60.9) 12.0 [5.0, 19.0] 1.19 [1.08, 1.32] <0.001 


PGA <1 at week 8 


M06-826 78/130 (60.0) 61/130 (46.9) 13.0 [1.0, 25.0] 1.28 [1.02, 1.61] 0.035 


M06-827 114/248 (46.0) 92/246 (37.4) 9.0 [0.0, 17.0] 1.23 [1.00, 1.52] 0.058 


TOTAL 192/378 (50.8) 153/376 (40.7) 10.0 [3.0, 17.0] 1.25 [1.07, 1.46] 0.005 


SFS <1 at week 8 


M06-826 63/130 (48.5) 49/130 (37.7) 11.0 [-1.0, 23.0] 1.29 [0.97, 1.71] 0.080 


M06-827 94/248 (37.9) 70/246 (28.5) 9.0 [1.0, 18.0] 1.33 [1.03, 1.72] 0.028 


TOTAL 157/378 (41.5) 119/376 (31.6) 10.0 [3.0, 17.0] 1.31 [1.09, 1.59] 0.005 


P-values for ADA vs. PBO; Abbreviations: RBS Rectal Bleeding Score; PGA Physician’s Global Assessment; SFS Stool 


Frequency sub-score; Source CSR M06-826; CSR M06-827 


2.2.6 Sub-group analysis by prior exposure to infliximab 


 
Forty percent of patients in study M06-827 had prior experience with infliximab (Table 9). A sub-
group analysis by prior anti-TNF therapy was pre-determined in the statistical analysis plan. The 
analysis of response by prior anti-TNF therapy was reported for the co-primary endpoint and first 
ranked secondary endpoints (Table 20). 
 
Among anti-TNF naive subjects, both co-primary endpoints significantly favoured adalimumab. At 
week 8, 21.3% of patients receiving adalimumab achieved clinical remission compared to 11% in the 
placebo group (p=0.017). The corresponding values at week 52 were 22% and 12.4% (p=0.029). 
Among the anti-TNF experienced patients, 9.2% of patients receiving adalimumab achieved clinical 
remission at week 8, compared to 6.9% on placebo (p=0.559). The corresponding values at week 52 
were 10.2% and 3%, respectively (p=0.039). For the ranked secondary endpoints, differences also 
favoured adalimumab or PBO, with all but three of the comparisons being statistically significant. 
Numerically, comparisons on the secondary endpoints mostly favoured adalimumab over placebo. 
Furthermore, the proportion of patients achieving a clinical response at week 52, and sustained 
clinical response at both week 8 and week 52 was statistically in favour of adalimumab. In summary, 
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adalimumab treated patients were more likely than placebo treated patients to achieve clinical 
remission or clinical response, particularly for patients with no prior experience with anti-TNF 
therapies. 
 
Table 20: Subgroup analysis of M06-827 by Prior Anti-TNF strata (ITT Analysis Set; NRI) 
 No Prior Anti-TNF Prior Anti-TNF 


 ADA  


N = 150 


PBO  


N = 145 
p-value 


ADA 


N = 98 


PBO 


N = 101 


p-value 


 


Ranked co-primary endpoints, n (%)       


Clinical remission per Mayo Score at W8 32 (21.3) 16 (11.0) 0.017 9 (9.2) 7 (6.9) 0.559 


Clinical remission per Mayo Score at W52 33 (22.0) 18 (12.4) 0.029 10 (10.2) 3 (3.0) 0.039 


Ranked secondary endpoints, n (%)       


1. Sustained clinical remission per Mayo Score at 


W8 & W52 
16 (10.7) 9 (6.2) 0.169 5 (5.1) 1 (1.0) 0.115 


2. Clinical response per Mayo Score at W8 89 (59.3) 56 (38.6) < 0.001 36 (36.7) 29 (28.7) 0.228 


3. Clinical response per Mayo Score at W52 55 (36.7) 35 (24.1) 0.019 20 (20.4) 10 (9.9) 0.038 


4. Sustained clinical response per Mayo Score at 
W8 & W52 


44 (29.3) 24 (16.6) 0.009 15 (15.3) 6 (5.9) 0.032 


5. Mucosal healing at W8 74 (49.3) 51 (35.2) 0.014 28 (28.6) 27 (26.7) 0.772 


6. Mucosal healing at W52 47 (31.3) 28 (19.3) 0.018 15 (15.3) 10 (9.9) 0.250 


7. Sustained mucosal healing at W8 & W52 36 (24.0) 20 (13.8) 0.025 10 (10.2) 6 (5.9) 0.269 


8. Discontinued CS use before W52 
& achieved clinical remission at W52 


N = 110 


15 (13.6) 


N = 81 


5 (6.2) 
0.096 


N = 40 


5 (12.5) 


N = 59 


3 (5.1) 
0.263 


9. PGA ≤ 1 at W8 88 (58.7) 63 (43.4) 0.009 26 (26.5) 29 (28.7) 0.731 


10. SFS ≤ 1 at W8 69 (46.0) 43 (29.7) 0.004 25 (25.5) 27 (26.7) 0.844 


11. RBS ≤ 1 at W8 116 (77.3) 86 (59.3) < 0.001 58 (59.2) 57 (56.4) 0.695 


12. Discontinued CS use for ≥ 90 days before W52 
& achieved clinical remission at W52 


N = 110 


15 (13.6) 


N = 81 


5 (6.2) 
0.096 


N = 40 


5 (12.5) 


N = 59 


3 (5.1) 
0.263 


13. Discontinued corticosteroid use 
& sustained clinical remission at W32 and W52 


N = 110 


11 (10.0) 


N = 81 


1 (1.2) 
0.014 


N = 40 


4 (10.0) 


N = 59 


1 (1.7) 
0.155 


Source; CSR M06-827; NRI=Non-responder imputation; W=week 


N.B. the week 8 responder analysis showed that subjects with week 8 responses had similar outcomes at week 52 regardless 


of prior anti-TNF use 


2.2.7 Long-term efficacy 


 
A post-hoc analysis of the maintenance of remission over time in M10-223 has been published


35
. Of 


the 588 patients who entered the extension study, 52.2% (307/588) were in remission upon entry 
according to partial Mayo Scores. Partial Mayo Scores were calculated at each study visit and at 
week 156, 46.4% (273/588) of patients had achieved clinical remission. Therefore, suggesting 
sustained clinical remission rates over time as seen in Figure 7. 
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Figure 7: Efficacy of ADA Over Time in Patients Who Entered M10-223; Remission per PMS in 
All Patients (N=588) and in Patients Who Entered M10-223 on EOW Dosing (N=447) 


 
Remission (PMS ≤2 with no sub-score >1) and mucosal healing (endoscopy sub-score ≤1) were 
assessed in the ITT patients who entered ULTRA 3 from ULTRA 1 or 2 (N=588). A modified NRI 
(mNRI) was used to calculate remission per PMS for patients who entered ULTRA 3 on EOW dosing, 
whereby NRI was used for missing data and at the point of moving to weekly dosing. 


2.3 Healthcare resource utilisation from pivotal RCT studies 


 


 ADA is the first biologic to date to indicate an impact in reduction in all-cause hospitalisations 
(40% reduction compared to PBO; p=0.046) at week 8. 


 Treatment with ADA resulted in a 50% reduction in the proportion of patients with UC-related 
hospitalisations compared to PBO (p=0.02) at week 8. 


 ADA led to a 47% reduction in the number of UC or drug-related hospitalisations compared 
to PBO (p=0.02) at week8. 


 Treatment with ADA also led to a 17% reduction in the rate of colectomy compared to PBO 
at week 8. Statistical significance was not reached due to low colectomy event rates. 


 
Health care resource utilisation throughout the studies is summarised in Table 21. During double-
blind treatment, subjects in the adalimumab group reported fewer physician visits compared with 
placebo, in both studies, although this result only reached statistical significance in the longer M06-
827 study (1.663 versus 1.347 incidences/PYs, respectively; P=0.035). Incidence rates were not 
statistically significantly different between placebo and adalimumab groups for emergency room 
visits, hospital admissions or total number of days in the hospital, although the adalimumab group 
had a numerically lower rate of hospitalisation and shorter durations of hospitalisation than placebo. 
In terms of the open-label study, utilisation of various health care resource items for patients 
receiving adalimumab was low. 
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Table 21: Unscheduled health care resource utilisation across the randomised trials 
 ADA  


No. events (events/PY)  


PBO  


No. events (events/PY)  


P-value 


M06-826 (N=223); (PYs =34.0) (N=222); (PYs = 19.6)  


Physician visits 15 (0.441) 21 (0.619) 0.559 


Emergency room visits 2 (0.059) 8 (0.236) NA 


Hospital admissions 5 (0.147) 7 (0.206) NA 


Days in hospital 26 (0.764) 73 (2.153) 0.297 


M06-827 – ITT set (N=248); (PYs = 125.5) (N=246); (PYs = 101.6)  


Physician visits 169 (1.347) 169 (1.663) 0.035 


Emergency room visits 12 (0.096) 10 (0.098) 0.847 


Hospital admissions 13 (0.104) 13 (0.128) 0.418 


Days in hospital 120 (1.181) 105 (0.837) 0.467 


M10-223 – ITT-1 set  (N=588); (PYs = 1307.0)   


Physician visits 445 (0.34) NA NA 


Emergency room visits 38 (0.029) NA NA 


Hospital admissions 50 (0.038) NA NA 


Days in hospital 347 (0.266) NA NA 


Source: CSR M06-826; CSR M06-827; CSR M10-223 Interim 3 year; Abbreviations: ADA = adalimumab; PBO = placebo; PYs 


= patient years; ITT = intention to treat; NA = Not available 


2.3.1 Surgery and hospitalisation 


Thirteen subjects (2.3%) underwent colectomies during the course of the induction study M06-826; 8 
(3.6%) from the placebo group and 5 (1.4%) from the adalimumab group. No colectomies were 
performed on any subjects while on treatment. None of the subjects who underwent colectomies 
following the last dose of study drug enrolled in the open-label extension study. In the maintenance 
study M06-827, 12 (4.9%) and 10 (4.0%) subjects in the placebo and adalimumab groups, 
respectively, had a colectomy; all of them were performed during the follow-up phase of the study. 
None of the subjects who underwent colectomies following the last dose of study drug enrolled in the 
OL extension study (Study M10-223). A total of 16 subjects (1.2%) underwent colectomies during the 
long-term study M10-223. 
 
A post-hoc, pooled analysis of patients enrolled in studies M06-826 and M06-827 excluding the 
80/40 mg induction dose patients was also conducted which compared the proportion of patients with 
hospitalisation events and the number of hospitalisations between the adalimumab and placebo 
treatment groups at week 8


34
. There was a 40% reduction in the rate of all cause hospitalisations in 


the adalimumab group; a 50% reduction in the rate of UC-related hospitalisations (p=0.02); and a 
47% reduction in the rate of UC-related or drug-related hospitalisations compared to placebo (Figure 
8). 
 
Figure 8: Proportion of patients hospitalised in the pooled analysis (M06-826 and M06-827) at 
week 8 
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P value: All-cause=0.046; UC-related=0.02; UC- or drug-related=0.02 


 
In the pooled 52 week results, when considering the rate of hospitalisations, there was a 31% 
reduction in all cause hospitalisations for adalimumab patients; a 45% reduction in UC-related 
hospitalisations (p=0.001) and a 42% reduction in UC- or drug related hospitalisations (Figure 9)


34
. 


 
Figure 9: Rate of hospitalisations in the pooled analysis (M06-826 and M06-827) at week 52 


 
P value: All-cause=0.03; UC-related=0.002; UC- or drug-related=0.005 


 
UC-related hospitalisations were defined as hospital admissions due to AEs or complications that 
were related to UC and included the following categories: UC-related surgery; hospitalisations for 
nonsurgical UC-related events, such as UC-related flares; and hospitalisations related to the 
complications / extra-intestinal manifestations of UC. A reduction in hospitalisations due to flares 
effectively means adalimumab worked to prevent some patients being admitted into hospital for 
treatment of acute severe disease. Adalimumab is the first biologic to indicate an impact in reduction 
in all-cause hospitalisations. 
 
Incidence rates of colectomy were also numerically lower in the adalimumab group compared with 
the placebo group (4% vs. 5%), representing a 20% reduction at week 52 (Figure 10). Week 8 results 
showed a 17% reduction. Statistical significance was not reached at either time point due to low 
event rates. 
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Figure 10: Rates of colectomy in the pooled analysis (M06-826 and M06-827) 


 
 
Serious adverse events were further evaluated to determine how many led to hospitalisation. Events 
of hospitalisation were identified by a retrospective review of de-identified narratives from Studies 
M06-826 and M06-827. All-cause hospitalisations were defined as SAEs resulting in admission to the 
hospital for any reason. UC-related hospitalisations were defined as hospital admissions due to 
SAEs or complications that were related to UC and included the following categories: UC-related 
surgery; hospitalisations for nonsurgical UC-related events, such as UC-related flares; and 
hospitalisations related to the complications/extra-intestinal manifestations of UC. Two external 
independent gastroenterologists who were blinded to the treatment assignment performed the review 
and resolved any discrepant opinions. 


2.4 Quality of Life data from pivotal RCT studies 


 


 ADA provided greater improvement in patients’ quality of life compared with PBO as 
measured by IBDQ. 


 In a post-hoc analysis of M06-827 of IBDQ responders, statistically significantly different 
changes in the IBDQ score were observed in the ADA group at week 8, 20, 32 and 52 
compared to PBO. The proportion of IBDQ responders was greater in the ADA than the PBO 
group at both week 8 (58.1% vs. 45.5%; p =0.006) and week 52 (26.2% vs. 16.3%; p=0.007). 


 In extension study M10-223, patients generally had good quality of life at baseline, as 
assessed by IBDQ and SF-36, which was generally maintained through up to 108 weeks of 
follow up. 


 
A number of instruments were used to assess quality of life in patients in the trials including the 
IBDQ, an IBD specific HRQoL questionnaire; and the SF-36, a generic HRQoL questionnaire. A 
summary of the proportion of IBDQ responders across the randomised studies is presented in Table 
22. After 8 and 52 weeks of therapy, more patients treated with adalimumab were classified as IBDQ 
responders compared with patients treated with placebo. 
 
Table 22: Proportion of patients classified as IBDQ responders across the randomised trials 
 ADA  


n/N (%) 
PBO 


 n/N (%) 
P-value 


 IBDQ responders at Week 8  


M06-826 79/130 (60.8) 75/130 (57.7) 0.614 


M06-827 144/248 (58.1) 112/246 (45.5) 0.006 


IBDQ responders at Week 52    


M06-827 65 (26.2) 40 (16.3) 0.007 


Source: CSR M06-826; CSR M06-827 
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In a post-hoc analysis of M06-827


49
 of IBDQ responders, statistically significantly different changes in 


the IBDQ score were observed in the adalimumab group at week 8, 20, 32, and 52 compared to 
placebo (Figure 11). Mean changes from baseline IBDQ scores were consistently and significantly 
greater for adalimumab treated versus placebo treated patients (Figure 12). The mean change from 
baseline by week 8 in the adalimumab treatment group (29 points) exceeded the minimum clinically 
important difference of 16 points to be classified as an IBDQ responder. 
 
Figure 11: Proportion of patients classified as IBDQ responders over time 


 
*p<0.05 vs. placebo; P-values from Cochran-Mantel-Haenszel test stratified for prior anti-TNF therapy use; Non-
responder imputation used to impute missing data 


 
Figure 12: Mean change in IBDQ scores over time 


 
*p<0.05 vs. placebo; P-values are from ANCOVA with treatment and prior anti-TNF treatment status as factors 
and baseline value as covariate. Data are LOCF 
 
A summary of the results for the SF-36 HRQoL instrument across the trials is presented in Table 23. 
A higher score indicates better quality of life. SF-36 scores increased in all treatment groups; 
however, a statistically significantly greater improvement in the Physical Component Summary score 
was observed in the adalimumab treatment group compared with placebo at week 8 in the induction 
study M06-826 and week 52 in the maintenance study M06-827. 
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Table 23: Change from baseline in SF36 scores across the randomised clinical trials  


 
ADA 


Mean (SD) 
PBO 


Mean (SD) 
P-value 


 Change in physical component summary from baseline to week 8  


M06-826 6.53 (7.284) 3.78 (7.174) < 0.001 


M06-827 4.3 (8.11) 3.0 (7.56) 0.081 


 Change in mental component summary from baseline to week 8  


M06-826 7.62 (12.165) 5.79 (11.406) 0.145 


M06-827 3.7 (10.46) 3.6 (11.47) 0.234 


Change in physical component summary from baseline to week 52  


M06-827 4.4 (9.34) 2.4 (8.06) 0.011 


Change in mental component summary from baseline to week 52  


M06-827 3.4 (10.83) 3.3 (12.75) 0.206 


Source: CSR M06-826; CSR M06-827 
 
The long-term effect on HRQoL outcomes from study M10-223 is presented in Table 24. Patient 
quality of life was maintained through to week 108. The results are consistent with the maintenance 
effect observed in the Partial Mayo and Full Mayo Scores and Sub-scores. These patients generally 
had good quality of life at baseline, which reflects the efficacy of adalimumab in the preceding Study 
M06-826 and Study M06-827, as most of the patients were taking OL adalimumab (either EOW or 
EW) at the time of enrolment into this extension study. Significantly for IBDQ, which reflects the UC-
specific health-related quality of life, the average baseline value in these patients was above 170, the 
point considered to correspond to remission


6
.
 
Scores fluctuated slightly over time; however, generally 


the mean scores were maintained over time, with similar values at baseline and week 108. 
 
The improvement of patients’ quality of life was also assessed using the SF-36. The average scores 
for the physical component summary and mental component summary of quality of life were near 50 
from Baseline to Week 108 which is defined as the average score of the general population. 
 
Table 24: Long-term maintenance of HRQoL outcomes in the open-label extension study M10-
223 


Outcome Time point; Mean (SD) 


 BL Week 12 Week 48 Week 108 


IBDQ  176.7 (34.14) 178.2 (34.60) 177.2 (34.94) 176.3 (37.15) 


SF-36 Physical  49.3 (8.05) NA 49.6 (8.24) 49.4 (8.13) 


SF-36 Mental  47.2 (10.14) NA 46.1 (10.77) 46.0 (11.00) 


Source: CSR M10-223 ITT-1 LOCF Abbreviations: NA = not applicable; SF-36 not assessed at week 12. 


2.5 Work Productivity and Activity Impairment 


 
An analysis has investigated the associations between time in sustained clinical remission and 
quality of life, work productivity, and activity impairment in patients with moderately to severely active 
UC.


50
 Patients were included from the M06-827 RCT of adalimumab or placebo for the treatment of 


UC. At each study visit, achievement of clinical remission was defined as having a total Mayo Score 
no greater than 2 and no individual sub-score greater than 1. Outcomes included scores from the 
Inflammatory Bowel Disease Questionnaire (IBDQ), the Short Form 36 Health Survey (SF-36), and 
the Work Productivity and Activity Impairment Questionnaire (WPAI). Sustained remission was 
associated with significant improvements in WPAI scores (Figure 13). Achievement of clinical 
remission at any time was associated with decreases in total work productivity impairment (TWPI) 
and total activity impairment (TAI) scores of 20.7 and 19.3, respectively, compared with not being in 
remission. Achievement of clinical remission and sustained remission for 6 months was associated 
with decreases in TWPI and TAI scores of 31.9 and 28.4, respectively, compared with not being in 
remission .TWPI and TAI score reductions can be interpreted as the percentage improvements in 
work productivity or productivity for non-work activities for those achieving clinical remission or 
sustained clinical remission. Changes in WPAI scores were interpreted based on a minimum 
clinically important difference of 7 points in the WPAI. Patients achieving sustained clinical remission 
can be considered to have had a 31.9% improvement in their work productivity and 28.4% 
improvement in their productivity for daily activities for those not working. 
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Figure 13: WPAI: UC Score Reductions Associated With Clinical Remission and Sustained 
Clinical Remission 


 
 
Overall results show that patients with sustained remission experienced significantly greater 
improvements in UC-related quality of life, greater improvements in mental and physical components 
of quality of life, and greater reductions in work productivity impairment and impairment of non-work 
activities. 


2.6 M10-447: RCT of ADA for moderately to severely active UC in Japan 


This section provides a summary of the Japanese study, M10-447
32


, which has been excluded from 
the meta-analyses. Section 2.11 highlights issues regarding the difficulties in comparing studies 
across countries. 
 
Study design 
M10-447 was a 52 week, phase II/III, randomised, double-blind, placebo-controlled study evaluating 
the efficacy, safety, and pharmacokinetics of adalimumab for induction and maintenance therapy in 
Japanese patients with moderately to severely active UC. The objective of this study was to show the 
directional similarity of study results compared with Western studies. The study was conducted at 65 
centres in Japan between February 2009 and May 2011. 
 
Study population 
Japanese patients ≥15 years of age with biopsy-confirmed, moderately to severely active UC defined 
by Mayo Score of 6-12 points and an endoscopy sub-score of ≥2 despite concurrent treatment with 
stable doses of oral corticosteroids (prednisolone equivalent of ≥20 mg/day for ≥2 weeks or 5 to<20 
mg/day for ≥40 days before baseline) and/or immunomodulators (azathioprine ≥50 mg/day or 6 -
mercaptopurine [6-MP] ≥30 mg/day for at least 90 days). If patients were receiving both oral 
corticosteroids and immunomodulators at baseline, only one of the drugs needed to meet the above 
criteria. Patients who were previously treated with corticosteroids or immunomodulators during the 
past five years and who, in the judgment of the investigator, had failed to respond or who could not 
tolerate their treatment were also eligible for enrolment. Patients who had received prior treatment 
with anti-TNF therapies or other biologic agents were not eligible. Key exclusion criteria included the 
following: planned bowel surgery; discontinuation of oral corticosteroids within two weeks before 
baseline; receipt of corticosteroid injection, ciclosporin, tacrolimus, or mycophenolate mofetil within 
four weeks before baseline; receipt of therapeutic enema or suppository, other than required for 
endoscopy, within two weeks before screening endoscopy; receipt of cytapheresis within 56 days of 
baseline; receipt of total parenteral nutrition during the screening period; receipt of any investigational 
agent within four weeks or five half-lives before baseline; or non-stable doses or recent (within four 
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weeks) discontinuation of oral aminosalicylates or UC-related antibiotics (e.g. ciprofloxacin, 
metronidazole). Other reasons for exclusion included the following: current diagnosis of fulminant 
colitis or toxic megacolon; disease limited to the rectum (ulcerative proctitis); current diagnosis of 
indeterminate colitis or CD; positive C difficile toxin stool assay result; recent history of infection 
requiring antimicrobial therapy; evidence of tuberculosis infection by chest X-ray or purified protein 
derivative skin test; administration of a live vaccine within 90 days before baseline; history of listeria 
or histoplasmosis, active tuberculosis, human immunodeficiency virus, immunodeficiency syndrome, 
central nervous system demyelinating disease, or malignancy (except successfully treated, 
nonmetastatic, cutaneous squamous cell or basal cell carcinoma, or localised carcinoma in situ of the 
cervix); evidence of colonic dysplasia; history of poorly controlled medical conditions or known 
hypersensitivity to excipients of adalimumab. 
 
Patients were randomly assigned in a 1:1:1 ratio to subcutaneous injections of adalimumab (160 mg 
at week 0, 80 mg at week 2, and then 40 mg EOW beginning at week 4 [160/80 arm], or 80 mg at 
week 0, 40 mg at week 2, and then 40 mg EOW beginning at week 4 [80/40 arm]), or placebo. The 
study drug was added to ongoing background therapy for UC (no therapies were washed out). 
Changes in doses of UC-related concomitant medications other than corticosteroids were not 
permitted during the study. After the initial 8-week induction period, patients who responded to 
treatment according to the judgment of the investigator were allowed to taper their corticosteroid 
dose. Patients with an inadequate response to the study drug (partial Mayo Score greater than or 
equal to that of the baseline score on two consecutive visits at least 14 days apart for patients with a 
baseline partial Mayo Score of 3–7, or Partial Mayo Score ≥7 on two consecutive visits at least 14 
days apart for patients with a baseline Partial Mayo Score of 8 or 9) or with a flare (Partial Mayo 
Score increase of ≥3 compared with the score at the last evaluation be fore the disease flare on two 
consecutive visits at least 14 days apart) at or after week 8 were entered into the ‘rescue arm.’ 
Treatment in the ‘rescue arm’ consisted of 4 weeks of blinded adalimumab (either 160 mg initially 
and 80 mg 2 weeks later for patients in the placebo arm, or 40 mg initially and 2 weeks later for 
patients in either adalimumab arm) followed by open-label adalimumab 40 mg EOW, with a 
possibility to escalate to 80 mg EOW in case of inadequate response or disease flare. It should be 
noted that 80mg EOW is not a licensed dose in the UK. 
 
Full Mayo Scores and IBDQ, scores were determined at weeks 8, 32, and 52. The Mayo sub-scores 
for stool frequency and rectal bleeding were calculated based on entries from patient diaries using 
the worst diary entry from the three days before each study visit for each sub-score. 
 
Partial Mayo Score was evaluated EOW during the first 8 weeks and monthly thereafter. Efficacy 
endpoints analysed included response per full Mayo Score, remission and mucosal healing at weeks 
8, 32, and 52. Other efficacy analyses at weeks 8, 32, and 52 included RBS, PGA, and stool 
frequency indicative of mild disease (score ≤1) and IBDQ response (≥16-point increase from baseline 
in IBDQ score). 
 
Other analyses included comparison of remission rates at week 8 using full Mayo Scores calculated 
with different calculation methods for the rectal bleeding and stool frequency sub-scores (worst vs. 
mean diary entries and five vs. three days of diary entries), in order to explore the influence of sub-
score calculation methodology on efficacy rates. 
 
Results 
A total of 274 patients were randomised. Of these 274 patients, 273 (96 in the placebo arm, 87 in the 
80/40 arm, and 90 in the 160/80 arm) constituted the Final Analysis Set. Table 25 shows the patient 
demographics and baseline characteristics. 
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Table 25: Patient demographics and baseline characteristics (FAS) 


 
Image taken from Suzuki et al
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Figure 14: CONSORT flow diagram of patients in study M10-447 


 
Image taken from Suzuki et al
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Efficacy for induction therapy 
 
Adalimumab 160/80 mg treatment was associated with the highest rates of clinical response at each 
time point (P = 0.044 at week 8 vs. placebo). Remission rates were similar between placebo and 
both adalimumab treatment arms, but adalimumab 160/80 mg was associated with the highest rate 
of mucosal healing (P = 0.045 for 160/80 mg vs. placebo). The proportions of patients with 
improvement in each Mayo sub-score (reduction by ≥1) and IBDQ response were greater in the 
adalimumab arms compared with placebo (Table 26). 
 
Table 26: Efficacy endpoints for induction therapy at week 8 (FAS, NRI)  


Endpoint, n (%) 
Week 8 


Placebo (n=96) ADA 80/40mg (n=87) ADA 160/80mg (n=90) 


Full Mayo Score Response 34(35) 37(43) 45(50)* 


Full Mayo Score Remission 11 (11) 12(14) 9(10) 


Mucosal healing 29 (30) 34 (39) 40 (44)* 


Rectal bleeding sub-score<=1 65 (67.7) 70 (80.5)* 64 (71.1) 


PGA sub-score <=1 43 (44.8) 41 (47.1) 55 (61.1)* 


Stool frequency sub-score<=1 31 (32.3) 30 (34.5) 36 (40.0) 


IBDQ response^ 38 (39.6) 42 (48.3) 38 (42.2) 


Steroid-free ND ND ND 


Steroid-free remission ND ND ND 


ADA=adalimumab; EOW=every other week; FAS=full analysis set, IBDQ=Inflammatory Bowel Disease Questionnaire; ND=not 
determined; NRI=non-responder imputation; PGA=physician’s global assessment; UC=ulcerative colitis; ^Response was 
defined as an increase in IBDQ score of ≥16 points from base line; *P ≤ 0.05. 


 
Efficacy for maintenance therapy 
Maintenance therapy with adalimumab 40 mg EOW was associated with higher rates of response, 
remission, and mucosal healing at weeks 32 and 52 compared with placebo. Rates of remission for 
the adalimumab treated patients were greater than placebo at both weeks 32 and 52 (P=0.038 and 
P=0.001, respectively, Table 27). The proportion of adalimumab-treated patients with remission 
increased over time, with the highest rate (23.2 %) observed at week 52 despite the use of a non-
responder imputation analysis. Nearly one-third (32.5 %) of adalimumab-treated patients taking 
steroids at baseline were steroid-free at week 52 compared with 20.7 % of patients taking placebo. 
 
Patients exhibiting response to adalimumab induction therapy at week 8 were more likely to achieve 
efficacy at week 52 compared with the overall adalimumab-treated population. Among the 82 
patients who achieved response per full Mayo Score at week 8, 61 % maintained response at week 
52; 46 % were in remission, and 57 % had mucosal healing. Similar responses were observed when 
partial Mayo Scores were used as the measure of response. Rates of remission at week 8 for all 
three arms and the treatment effect sizes (adalimumab rate minus placebo rate) were affected by the 
method used to assign values at the study visit for Mayo Score Sub-scores for stool frequency and 
rectal bleeding. The lowest rates of remission and the smallest effect sizes were observed when 
Sub-scores were based on the worst daily patient diary entries during a 5-day or a 3-day period. 
Remission rates and effect sizes were greater when the Mayo Scores were based on the average of 
these two Sub-scores from 3 or 5 days of diary entries, with the mean of the 5-day method resulting 
in the highest overall remission rates and the largest effect sizes. Overall, 12 of 240 (5.0 %) patients 
who received adalimumab during the study developed anti-adalimumab antibodies. 
 
Table 27: Efficacy endpoints for maintenance therapy at week 32 and 52 


Endpoint, n (%) Week 32 Week 52 


Placebo 
(n=96) 


ADA 40mg EOW (n=177) Placebo (n=96) 
ADA 40mg EOW 


(n=177) 


Full Mayo Score Response 20(21) 64(36)* 17(18) 55(31)* 


Full Mayo Score Remission 8(8) 32(18)* 7(7) 41(23)ⁱ 


Mucosal healing 21(22) 51(29) 15(16) 51(29)* 


Rectal bleeding sub-score<=1 27 (28.1) 74 (41.8) 22 (22.9) 59 (33.3) 


PGA sub-score <=1 27 (28.1) 66 (37.3) 19 (19.8) 57 (32.2)* 


Stool frequency sub-score<=1 20 (20.8) 57 (32.2)* 13 (13.5) 51 (28.8)* 


IBDQ response^ 21 (21.9) 55 (31.1) 12 (12.5) 45 (25.4)ⁱ 


Steroid-free**
 


12 (20.7) 35 (29.2) 12 (20.7) 39 (32.5) 


Steroid-free remission** 5 (8.6) 12 (10.0) 4 (6.9) 17 (14.2) 


ADA=adalimumab; EOW=every other week; FAS=full analysis set, IBDQ=Inflammatory Bowel Disease Questionnaire; ND=not 
determined; NRI=non-responder imputation; PGA=physician’s global assessment; UC=ulcerative colitis; ^Response was 


defined as an increase in IBDQ score of C16 points from baseline; **Percentages calculated based on the number of patients 
taking steroids at baseline (placebo, N = 58; ADA 40 mg EOW, N = 120); *P ≤ 0.05;  iP ≤ 0.01. 
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Discussion 
Adalimumab 160/80 mg induction treatment in patients who were unresponsive to corticosteroids 
and/or immunomodulatory therapy significantly improved the rate of response compared with 
placebo at week 8, with a rate of response similar to that observed in the pivotal phase III ULTRA 2 
M06-827) trial involving Western patients. With the exception of week 8 remission, the results in this 
study were generally consistent with those observed in the Western studies. In this study, a high rate 
of remission was noted in the placebo arm among patients taking steroids at baseline. These findings 
are consistent with the known short-term effects of steroids to reduce symptoms. It is possible that, 
unlike in the Western studies, the patients in the Japanese study who were taking steroids at 
baseline may not have been truly steroid-resistant. This was not the case at week 52, which is also 
consistent with the known lack of long-term efficacy noted with steroid therapy. It should also be 
noted that baseline IBDQ scores were noticeably higher in this study compared to the Western 
RCTs. As noted by Cooney et al caution should be taken when comparing studies across 
populations in UC, as available data indicate that responses may not be consistent across 
populations


42
. This issue is discussed in more detail in section 2.11. 


 
Safety 
The overall safety profile of adalimumab was similar to that observed in other clinical trials, including 
trials in patients with UC and no new safety signals were observed. Most AEs were non-serious, 
mild, or moderate in severity, and were considered ‘‘not related’’ or ‘‘probably not related’’ to the 
study drug by the investigator. During the induction period, the overall rate of AEs was similar in the 
placebo arm vs. the 80/40 and 160/80 arms for adalimumab.  
 
Serious AEs and worsening or flare of UC were most common in the placebo arm, and infections and 
injection site reactions were most common in the adalimumab 160/80 arm. There were three serious 
infections during the induction period, all of which occurred in the adalimumab 160/80 arm. 
Exposure-adjusted rates of AEs occurring during 52 weeks of double-blind treatment for patients 
receiving placebo, patients receiving adalimumab, and patients with response to adalimumab at 
week 8 per full Mayo Score are shown in Table 28. 
 
Table 28: Adverse Events reported 


 
Image taken from Suzuki et al
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All injection site reactions were mild, and most were managed without study drug interruption or 
discontinuation. Patients receiving placebo were more likely to experience worsening or flare of UC. 
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Compared with the overall adalimumab population, patients with response at week 8 were less likely 
to experience an AE, serious AE, injection site reaction, or flare/ worsening of UC. During the entire 
trial, two malignancies were reported, both of which were considered to be unrelated to the study 
drug by the investigator. One case of tuberculosis was reported on day 73 (44 days after the last 
dose of the study drug) in a 65-year-old patient in the adalimumab 160/80 arm receiving prednisone 
20 mg/day; this patient had presented with a negative purified protein derivative test (erythema [10 
mm but no induration) and chest X-ray at baseline. The patient was hospitalised on day 81 and died 
on day 91. There were no cases of lymphoma, melanoma, congestive heart failure, demyelination, or 
lupus-like syndrome. Similar to data observed in other clinical studies, the presence of 
immunogenicity did not have a clinically significant influence on the safety of adalimumab.  


2.7 Non-RCT clinical studies 


 


 EQ-5D utility scores demonstrate a clear relationship with disease severity as categorised by the 
IBDQ, with post-surgery patients reporting significantly poorer QoL than non-surgery patients 
(p=0.016) or controls (p =0.03). Those with the most severe disease report values comparable to 
colorectal cancer. 


 Patients who had undergone surgery reported lower (worse) scores on the IBDQ for bowel 
symptoms (p<0.01); systemic system (p<0.05); social function (p<0.01) and emotional health 


(p<0.01) than UC patients who had not undergone surgery. 


 
 
In addition to the evidence derived from RCTs discussed in the previous sections; the following is a 
summary of published non-RCT evidence relevant to this submission which AbbVie is aware of. 


2.7.1 Impact of Surgery on QoL in UC 


Below is a summary of the study conducted by Swinburn et al
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; a detailed report is available as 
Appendix 3. 


Surgery is perceived as curative for ulcerative colitis but may not restore full health. Health-related 
QoL in ulcerative colitis is often measured using disease-specific instruments (e.g. the Inflammatory 
Bowel Disease Questionnaire, IBDQ) and less commonly using generic instruments (e.g. EuroQol 
EQ-5D). The generic approach measures QoL on a common “utility” scale ranging from 0 (dead) to 1 
(full health). This allows for more useful comparison of impaired QoL relative to a health population or 
to individuals with other diseases. To examine the impact of surgery on patients’ QoL, this study 
captured data on both disease-specific and generic QoL on patients post-colectomy where published 
data are limited, as well as patients without colectomy. Utility scores of patients across the full 
spectrum of disease severity in UC were also evaluated. 


Methods: Two hundred and thirty UC patients (including 30 post-surgery patients) were recruited 
along with 100 age and gender matched controls. Participants completed an online survey which 
comprised the Simple Clinical Colitis Activity Index (SCCAI), EuroQol EQ-5D and the IBD-Q. Basic 
socio-demographic and clinical data were also collected. 


Results: EQ-5D utility scores demonstrate a clear relationship with disease severity as categorised 
by the IBDQ (ANOVA F (2,239) =5.544, p=0.004) with post-surgery patients reporting poorer QoL 
than non-surgery patients (p=0.016) or controls (p =0.03). Those with the most severe disease report 
values comparable to colorectal cancer
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There was a significant difference on all IBDQ domains and the overall score of the IBDQ between 
patients who had undergone surgery and those who had not. In all cases, patients who had 
undergone surgery reported lower (worse) scores for bowel symptoms (t228=3.15, p<0.01); systemic 
system (t228=2.11, p<0.05); social function (t228=4.75, p<0.01) and emotional health (t228=2.73, 
p<0.01). 


On the bowel symptoms domain, and the overall IBDQ, the control group scored significantly 
different from both patient groups. Control group scores were consistently higher indicating that both 
patient groups had significantly worse HRQL than the population at large. On the domains of 
systemic systems, emotional health and social function, the control group differed significantly from 
the surgery but not the non-surgery UC group. 







55 
 


There was a significant difference on the overall score of the SCCAI between patients who had 
undergone surgery, and those who had not. In all cases, patients who had undergone surgery 
reported higher scores on the scale (t226=-3.81, p<0.01), which indicates greater symptom severity. 
On the individual items, there was a statistical difference between the surgery and non-surgery group 
on three items; bowel frequency daytime (t228=-2.69, p<0.01); bowel frequency night time (t228=-
5.71, p<0.01) and urgency of defecation (t228=-3.88, p<0.01). On all three domains patients who 
have received surgery reported greater levels than those who have not received surgery. It should be 
noted however that the SCCAI has not been validated for use in post-surgery patients. However, the 
results suggest there are ongoing symptoms for patients after surgery. 


Conclusion: Utilities among post-surgical patients was significantly poorer than both age and gender 
matched population controls and patients in remission or with mildly active colitis, suggesting the 
identification of effective new drug therapies for severe disease remains the goal for optimising long 
term QoL. Further assessment of the impact of surgery on QoL would be beneficial given the sample 
size of post-surgery patients.  


2.7.2 Disease severity, QoL, and health care resource use in the UK 


Below is a summary of the study conducted by Vaizey and colleagues
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 presented at the ECCO 
conference. 


Methods: This cross-sectional, observational study used a patient questionnaire including 
demographic, disease characteristics and the EQ-5D-5L & IBDQ. Clinical assessment of the patient's 
disease severity was measured using the partial Mayo Score (pMayo) and was grouped into 
remission, mild and moderate/severe for analysis (0–2, 3–4, 5+). UC-related health care resource 
utilisation was collected using the patient questionnaire and a chart review for UC-related 
hospitalisations (over 1 year) and all other UC health care resource use (over 3 months). Unit costs 
were derived from government sources. The Kruskal–Wallis test was used to compare QoL scores 
between disease severities. 


Results: 173 were included in the study. The median pMayo Score was 2.00, with 58% of patients' 
diseases severity in remission, 18% with mild and 24% with moderate/severe activity. Remission 
patients had significantly higher EQ-5D-5L (0.86 vs. 0.77 vs. 0.66, p < 0.0001) scores when 
compared to mild and moderate/severe UC patients. The disease-specific IBDQ was found to be 
positively correlated with the EQ-5D-5L (0.56, p < 0.0001). Patients reported that general 
practitioners were the most utilised health care provider, where 69% of patients made at least one 
visit and more than 15% had 5+ visits in the previous year. 88% of patients saw a gastroenterologist 
in the previous 3 months. 62% of patients had UC-related investigations, with a mean of 1.75±2.4 
investigations per patient. Over the past year, 43% of patients were hospitalised and 8% visited the 
emergency department without being admitted. The total 3 month cost per patient for UC-related 
health care was £1,211.06. Prescription medication use accounted for the greatest proportion of the 
total costs (28%) with other outpatient UC-related investigations and hospitalisations for more than 
one day accounting for approximately 20% each. 


Conclusion: Overall, UC disease severity has a significant impact on a patient's QoL, work 
productivity and daily activities. UC-related prescription medication, investigations, and 
hospitalisations account for the greatest proportion of the total UC-related health care costs. 


2.7.3 Treatment of UC with ADA or IFX 


Below is a summary of the study by Gies and colleagues
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. 


To examine the response rates and long-term outcomes of infliximab and adalimumab treatment for 
out-patients with ulcerative colitis and to study the variables associated with response rates. 


Methods: In a prospective study, a single-centre out-patient cohort was treated and followed up 
according to a structured protocol of clinical care. Response to treatment was assessed using a 
physician's global assessment that focused on normalisation of bowel frequency, absence of blood 
with defecation and tapering of corticosteroids to zero. 


Results: Fifty-three ulcerative colitis patients were included in the study. Responses to induction 
therapy were 96.4% (27/28) for infliximab and 80% (20/25) for adalimumab (P = 0.0889). Responses 
to maintenance therapy were similar: infliximab 77.8% (14/18) and adalimumab 70.0% (14/20) (P = 
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0.7190). Multivariate analyses of the induction and maintenance responses did not reveal 
confounding elements. No new safety signals were identified. 


Conclusions: This long-term follow-up of a single-centre cohort of ulcerative colitis patients 
demonstrates that 'real-life' out-patient treatment with infliximab and adalimumab is effective in 
induction and maintenance of response. 


2.7.4 Adalimumab induction and maintenance therapy for infliximab-experienced UC 
patients 


The following is a summary of the study by Taxonera and colleagues
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. 


Aim: To evaluate the short- and long-term outcomes of adalimumab in ulcerative colitis patients 
previously treated with infliximab. 


Methods: 30 patients with active ulcerative colitis were treated with adalimumab after failure of other 
therapies including infliximab. Short-term clinical response and remission were assessed at weeks 4 
and 12. The proportion of patients who continued on adalimumab and the proportion of patients who 
remained colectomy free were assessed over the long term.  


Results: Clinical response at weeks 4 and 12 was achieved in 16 (53%) and 18 (60%) patients, 
respectively, and clinical remission was obtained in 3 (10%) and 8 (27%) patients, respectively . After 
a mean 48 weeks' follow-up, 15 patients (50%) continued on adalimumab. Six patients (20%) 
required colectomy. All patients who achieved clinical response at week 12 were colectomy free at 
long term. 


Conclusions: Adalimumab was well tolerated and induced durable clinical response in many patients 
with otherwise medically refractory ulcerative colitis. Patients achieving clinical response at week 12 
avoided colectomy over the long term 


2.7.5 Adalimumab in active UC: a “real-life” observational study 


The following provides a summary of the observational study by Armuzzi and colleagues
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. 


Aims: Although controlled trials have shown that adalimumab is significantly better than placebo, the 
absolute clinical benefit reported is modest. The authors report data on the effectiveness of 
adalimumab in a cohort of ulcerative colitis patients treated in 22 Italian centres. 


Methods: All patients with active disease treated with adalimumab were retrospectively reviewed. Co-
primary endpoints were clinical remission at weeks 4, 12, 24 and 54. Secondary endpoints were 
sustained clinical remission, steroid discontinuation, endoscopic remission and need for colectomy. 


Results: Eighty-eight patients were included. Most patients had received previous infliximab 
treatment. Clinical remission rates were 17%, 28.4%, 36.4% and 43.2% at 4, 12, 24 and 54 weeks 
respectively. Twenty-two patients required colectomy. Clinical remission and low C-reactive protein 
at week 12 predicted clinical remission at week 54 (OR 4.17, 95% CI 2.36-19.44; OR 2.63, 95% CI 
2.32-14.94, respectively). Previous immunosuppressant use was associated with a lower probability 
of clinical remission at week 54 (OR 0.67, 95% CI 0.08-0.66) and with a higher rate of colectomy (HR 
9.7, 95% CI 1.46-9.07). 


Conclusion: In this large "real-life" study adalimumab appears effective in patients with otherwise 
medically refractory ulcerative colitis. Patients achieving early remission can expect a better long-
term outcome. 


2.8 Audit data 


2.8.1 UK Inflammatory Bowel Disease (IBD) Audit 


 
Results from a recent national clinical audit of biological therapies in IBD have been published.  The 
purpose of the audit was to measure the efficacy, safety and appropriate use of the biological 
therapies infliximab and adalimumab in patients with IBD in the UK and to capture the views of 
patients on their quality of life at intervals during their treatment. 
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This section presents the first full national report of the biological therapy element of the UK IBD audit 
and all analyses within the report include only those patients that were newly started on biological 
therapies between 12 September 2011 and 28 February 2013. 
 
Methods 
The UK IBD audit was a prospective audit with data collection taking place in ‘real time’ during the 
clinical appointment with the patient. Data entry took place in the form of ‘submissions’ to a web-
based data collection tool. A submission referred to data entered in any of the following categories: 
patient demographics, IBD disease details, initial anti-TNFα treatment, follow up anti-TNFα treatment 
and IBD related surgery.  
 
Patients 
The published report includes those patients that were newly started on biological therapies between 
12 September 2011 and 28 February 2013.On 28 February 2013 there were 3858 individual adult 
and paediatric patient demographic submissions entered onto the web tool. The study design is 
outlined in Figure 15 as a CONSORT diagram. 
 
Figure 15: CONSORT flow diagram of patients 
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Results  
Amongst the key findings, results from the UK IBD audit showed: 
 


 Biological therapies are effective treatments for patients with IBD with 62% of adult patients 
entering clinical remission with corresponding improvements in patient-reported quality of life 
scores. 


 A low proportion of IBD patients completed the quality of life questionnaires at baseline and 
follow-up treatment (17% (203/1162) and 16% (45/289) for the EQ-5D respectively). 


 Recorded adverse events are uncommon. Acute treatment reactions and infections are the 
commonest events recorded among 6.3% and 5.3% of all patients, respectively. Malignancy 
is seen in <1% of patients. 


 
Conclusion 
The data presented in this report suggest that the biological therapies are safe and effective 
treatments for IBD that are used to good effect throughout the participating adult sites in the UK. 
Objective assessment of response to therapy is an important part of using biologic medicines and the 
collection of disease activity scores and quality of life data is central to this. Individual services should 
assess the delivery of these drugs to ensure that patients are not waiting unduly for these therapies . 
It must be noted that there were relatively few UC patients studied in the UK IBD Audit  which likely 
reflects the absence of NICE-recommended anti-TNF therapy options for subacute UC patients. 
 


2.9 Studies unpublished at the time of writing 


AbbVie also wishes to highlight the following on-going studies that are receiving funding from 
AbbVie. 


2.9.1 M14-033 


M14-033 (NCT02065622) is A Double-Blind, Randomised, Multicenter Study of Higher Versus 
Standard Adalimumab Dosing Regimens for Induction and Maintenance Therapy in Patients With 
Moderately to Severely Active UC. It is estimated to complete in March 2018. 


2.9.2 M13-045 InspirAda 


INSPIRADA (M13-045) (NCT01550965) is an Open-Label Multicenter Study to Evaluate the Impact 
of Adalimumab on Quality of Life, Health Care Utilization and Costs of UC Subjects in the Usual 
Clinical Practice Setting. It is estimated to complete in January 2015. 


2.9.3 P11-282 LEGACY 


LEGACY (P11-282) (NCT01848561) is a Long-Term Non-Interventional Registry to Assess Safety 
and Effectiveness of Adalimumab in Patients with Moderately to Severely Active UC. It is estimated 
to complete in April 2027. 


2.9.4 Non-interventional study in Japan 


Special Investigation in Patients with UC to clarify the following information regarding the use of 
adalimumab 40mg Syringe 0.8mL for Subcutaneous Injection in patients with ulcerative colitis: 


 Unknown adverse reactions (in particular, clinically significant) 


 Onset status of adverse reactions in clinical practice 


 Factors likely to affect the safety and effectiveness 
 
This study plans to enroll 600 Japanese patients with moderate to severe active ulcerative colitis 
(only when ineffectively treated with the existing medications) who use adalimumab.  


 


2.10 Evidence for the safety of adalimumab in patients with UC 


 


 The adverse event profile of ADA in M06-826 and M06-827 studies suggests a favourable 
benefit risk profile in moderately to severely active UC patients and is consistent with the 
known profile established in other indications. 







59 
 


 In study M06-826, rates of adverse events were similar in the ADA 160/80/40 and PBO 
groups during the double blind safety period (50.2% vs. 48.4%) and open label period 
(69.6% vs. 73.5%). Similar results were observed in M06-827. 


 The only adverse event which was reported at a statistically significantly different rate 
between the ADA160/80/40 and PBO groups in M06-826 was influenza like illness. During 
Double Bind administration, injection site reactions were more common in the ADA than the 
PBO group in M06-827 (39.7 vs. 14.2 events/100 PYs). 


 Two patients on adalimumab had a treatment-emergent malignancy during DB 
administration; one squamous cell carcinoma (SCC) and one gastric cancer; neither of which 
was considered to be related to the study drug. 


 The safety data from M06-826 and M06-827 demonstrates there were few differences 
between PBO and ADA treatment either in the Induction Set or in the Maintenance Set in 
terms of the frequency, severity, and relationship to study drug for common adverse events, 
serious adverse events, and discontinuations due to adverse events. 


 
A summary of the adverse events reported in the included randomised trials is presented in Table 29. 
The incidence of adverse events in patients treated with ADA or PBO was similar (M06-826: 50.2% 
vs. 48.4%; M06-827: 82.9% vs. 83.8%). The majority of AEs were mild or moderate in nature and 
there were no deaths. The adverse event profile supports a favourable benefit risk profile for ADA 
when used in the treatment of moderate to severe UC (subacute). 
 
Table 29: Summary of treatment-emergent adverse events across the randomised trials 


Trial ID 


Adverse events 


ADA  


n (%)  


Placebo 


n (%) 


M06-826 


Number of subjects 223 223 


Any AE 112 (50.2) 108 (48.4) 


Any AE at least possibly drug related 43 (19.3) 48 (21.5) 


Any severe AE 19 (8.5) 17 (7.6) 


Any serious AE 9 (4.0) 17 (7.6) 


Any AE leading to discontinuation  12 (5.4) 12 (5.4) 


Any at least possibly drug related SAE 1 (0.4) 4 (1.8) 


Deaths 0 0 


M06-827 


Number of subjects 257 260 


Any AE 213 (82.9) 218 (83.8) 


Any AE at least possibly drug related 101 (39.3) 86 (33.1) 


Any severe AE 41 (16.0) 37 (14.2) 


Any serious AE 31 (12.1) 32 (12.3) 


Any AE leading to discontinuation of study drug 23 (8.9) 34 (13.1) 


Deaths 0 0 


Source: CSR M06-826; CSR M06-827; Data expressed as n (%); SAE=serious adverse event; AE=adverse event 


 
Frequently reported (>5% in any treatment arm) treatment-emergent AEs, or events with a significant 
difference in either treatment arm in the clinical studies are presented in Table 30. The most 
frequently reported AE across both studies was colitis ulcerative (M06-826: ADA 5.8% vs. PBO 
9.4%; M06-827: ADA 22.6% vs. PBO 29.2%). Other frequently reported AEs in study M06-827 were 
nasopharyngitis, headache, nausea, arthralgia, abdominal pain, fatigue, anaemia, pyrexia, and upper 
respiratory tract infection. The incidence of three AEs were significantly different between patients 
treated with adalimumab and those treated with placebo including; iron deficiency anaemia, 
gastroenteritis, and nasopharyngitis. In all cases, the incidence rate was higher in patients treated 
with adalimumab. The majority of AEs were mild to moderate in severity and considered not related 
or probably not related to study drug. 
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Table 30: Summary of AEs reported by ≥5% of subjects or events with a significant difference 
in either treatment arm across the randomised trials 


Trial ID 


MedDRA System Organ Class and Preferred Term 


ADA  


n (%)  


PBO 


n (%) 


M06-826   


Number of subjects 223 223 


Any AE 213 (82.9) 218 (83.8) 


Gastrointestinal disorders   


 Colitis ulcerative 13 (5.8) 21 (9.4) 


M06-827   


Number of subjects 257 260 


Any AE 213 (82.9) 218 (83.8) 


Blood and Lymphatic System Disorders    


 Anaemia  10 (3.9) 15 (5.8) 


 Iron deficiency anaemia 7 (2.7)* 1 (0.4) 


Gastrointestinal Disorders   


 Colitis ulcerative  58 (22.6) 76 (29.2) 


 Abdominal pain  20 (7.8) 16 (6.2) 


 Nausea  15 (5.8) 22 (8.5) 


General Disorders and Administration Site Conditions   


 Fatigue  16 (6.2) 15 (5.8) 


 Pyrexia  11 (4.3) 14 (5.4) 


Infections and Infestations   


 Gastroenteritis 9 (3.5)* 2 (0.8) 


 Nasopharyngitis  45 (17.5)* 27 (10.4) 


 Pharyngitis  9 (3.5) 3 (1.2) 


 URTI  11 (4.3) 14 (5.4) 


Muscoloskeletal and connective tissue disorders   


 Arthralgia  20 (7.8) 16 (6.2) 


Nervous System Disorders   


 Headache  22 (8.6) 37 (14.2) 


Respiratory, Thoracic & Mediastinal Disorders   


 Oropharyngeal pain  15 (5.8) 7 (2.7) 


Source: CSR M06-826; CSR M06-827; *statistically significant difference compared with placebo 
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Pre-defined adverse events of special interest were specifically examined in the randomised studies 


and are summarised in Table 31. 


 
Table 31: Summary of adverse events of special interest for M06-826 and M06-827 


AE of special interest n (%) 
ADA 


n (%) 


PBO 


n (%) 


M06-826   


Infectious AE 32 (14.3) 35 (15.7) 


Serious infectious AE 0 3 (1.3) 


Opportunistic infection (excluding TB) 0 1 (0.4) 


Malignant AE 0 2 (0.9) 


Injection site reaction related 13 (5.8) 7 (3.1) 


Congestive heart failure related  0 0 


Demyelinating disease 0 0 


Hepatic related  5 (2.2) 1 (0.4) 


Allergic reaction related 1 (0.9) 1 (0.4) 


Lupus-like syndrome 0 0 


Haematologic related 2 (0.9) 1 (0.4) 


Deaths 0 0 


M06-827   


Infectious AE 116 (45.1) 103 (39.6) 


Serious infectious AE 4 (1.6) 5 (1.9) 


Opportunistic infection (excluding TB) 5 (1.9) 3 (1.2) 


Malignant AE 2 (0.8) 0 


Lymphomas  0 0 


Injection site reaction related 31 (12.1)* 10 (3.8) 


Congestive heart failure related  1 (0.4)a 0 


Demyelinating disease 0 0 


Hepatic related  10 (3.9) 7 (2.7) 


Allergic reaction related 4 (1.6) 1 (0.4) 


Lupus-like syndrome 1 (0.4)b 0 


Haematologic related 5 (1.9)* 0 


Deaths 0 0 


Source: CSR M06-826; CSR M06-827; *Statistically significant difference compared with placebo; a non-serious, mild, right 
ventricular overload considered by the Investigator to be not related to study drug; b systemic lupus erythematous rash was 


not serious, moderate in severity, and considered probably related, remained unresolved.  


 
In conclusion, the safety profile observed in the clinical studies was consistent with previous clinical 
trials for adalimumab, and no new safety signals were observed. The majority of TEAEs were mild to 
moderate in intensity and were not considered by the Investigator to be related to study drug. Serious 
AEs, AEs leading to discontinuation, and AEs of special interest occurred infrequently, and did not 
statistically significantly differ between treatment groups, with the exception of injection site reaction 
and haematology-related TEAEs. 


2.10.1 Long-term safety during open-label treatment 


 
An overview of adverse events occurring in the long-term M10-223 study is provided in Table 32. 
These data have been recently presented as a poster presentation at the 2014 ECCO congress. 
 
Table 32: Overview of treatment emergent adverse event rates (exposure as of 15 April 2013) 


Adverse Event 
ADA 40 mg EOW/EW N = 1010; Patient Years = 2338 


Events (Events/ 100 Patient Years) 


Any AE 8057 (344.6 


Any serious AE 414 (17.7) 


Any AE leading to discontinuation of study drug 249 (10.7) 


Serious Infection 79 (3.4) 


Opportunistic infection (excluding TB) 6 (0.3) 


Active tuberculosis 1 (<0.1) 


Injection site reaction 246 (10.5) 


Any malignancy (including lymphoma) 23 (1.0)* 


Lymphoma 3 (0.1) 


Congestive heart failure 4 (0.2) 


Demyelinating disease 3 (0.1) 


Hepatic event 12 (0.5) 


UC worsening/flare 588 (25.2) 


AE leading to death 2 (0.1)** 


Source: Poster P571, presented at ECCO 2014; *One malignant event was reported twice in the same patient; **Two 
additional non-treatment-emergent deaths were also recorded but not reflected in this table 
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As of 15 April 2013, a total of 1010 patients had received at least one dose of adalimumab in M06-
826, M06-827, and M10-223, representing 2338 patient-years (PYs) of exposure. Serious AEs were 
reported with an incident rate of 17.7 events per 100 PYs with adverse events leading to 
discontinuation occurring at a rate of 10.7 events per 100PYs. Three events of B-cell lymphoma 
occurred during M10-223; all three patients had a history of smoking and either prior or concomitant 
azathioprine use 
 
Overall exposure-adjusted adverse event rates during the entire treatment period were similar to or 
lower than those observed during the double-blind treatment phases. 
 
In conclusion, the AE profile in this long term extension study supports a favourable benefit risk 
profile for ADA in moderate to severe UC and there no new safety risk or trends have been identified. 
 


2.10.2  Cochrane overview of adverse effects of biologics 


 
This section presents summary results for the 2011 Cochrane review examining the potential 
adverse effects of tumour necrosis factor inhibitors (adalimumab, certolizumab, etanercept, 
golimumab, infliximab), interleukin (IL)-1 antagonist (anakinra), IL-6 antagonist (tocilizumab), anti-
CD28 (abatacept), and anti-B cell (rituximab) therapy in patients with any disease condition except 
human immunodeficiency disease (HIV/AIDS). 
 
In February 2011, Singh et al.


57
 published a network meta-analysis and Cochrane review of adverse 


effects of biologics across multiple indications, including RA and other inflammatory arthritis. Since 
serious risks such as tuberculosis (TB) reactivation, serious infections, and lymphomas may be 
common to the biologics but occur in small numbers across the various indications, the authors 
aimed to combine the results from all the biologics used in many conditions to obtain the risk 
estimates. 
 
The biologics investigated were the anti-TNFs (etanercept, adalimumab, infliximab, golimumab, and 
certolizumab), the interleukin (IL)-1 antagonist (anakinra), the IL-6 antagonist (tocilizumab), the anti-
CD28 (abatacept), and the anti-B cell therapy (rituximab). Randomised controlled trials (RCTs), 
controlled clinical trials (CCTs) and open-label extension (OLE) studies that studied one of the nine 
biologics for use in any indication (with the exception of HIV/AIDS) and that reported pre-specified 
adverse outcomes were considered for inclusion. The authors searched The Cochrane Library, 
MEDLINE, and EMBASE (to January 2010). Identifying search results and data extraction were 
performed independently and in duplicate. For the network meta-analysis, Singh et al. performed 
mixed-effects logistic regression using an arm-based, random-effects model within an empirical 
Bayesian framework.
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The authors included 163 RCTs with 50,010 participants and 46 extension studies with 11,954 
participants. The median duration of RCTs was six months and 13 months for OLEs. Data were 
limited for tuberculosis (TB) reactivation, lymphoma, and congestive heart failure. Adjusted for dose, 
biologics as a group were associated with a statistically significant higher rate of total adverse events 
(odds ratio (OR) 1.19, 95% CI 1.09 to 1.30; number needed to treat to harm (NNTH) = 30, 95% CI 21 
to 60) and withdrawals due to adverse events (OR 1.32, 95% CI 1.06 to 1.64; NNTH = 37, 95% CI 19 
to 190) and an increased risk of TB reactivation (OR 4.68, 95% CI 1.18 to 18.60; NNTH = 681, 95% 
CI 143 to 14706) compared to control. 
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The rate of serious adverse events, serious infections, lymphoma, and congestive heart failure were 
not statistically significantly different between biologics and control treatment Infliximab was 
associated with significantly higher risk of withdrawals due to adverse events compared to control 
(OR 2.04, 95% CI 1.43 to 2.91; NNTH = 12, 95% CI 8 to 28). 
 
Indirect comparisons revealed that adalimumab and golimumab were significantly less likely than 
infliximab to result in withdrawals due to adverse events. 
 
For SAEs: Certolizumab pegol was statistically significantly more likely to be associated with SAEs 
compared to adalimumab (OR 1.63, 95%CI 1.01 to 2.62). Abatacept was statistically significantly 
less likely to be associated with SAEs compared to certolizumab (OR 0.56, 95% CI 0.33 to 0.94). In 
sensitivity analyses conducted in unadjusted models, neither difference was significant. Golimumab 
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was statistically significantly less likely to be associated with SAEs compared to adalimumab (OR 
1.18, 95% CI 1.10 to 3.14). There were no other statistically significant differences between the 
biologics in both the unadjusted model and dose-adjusted model. 
For withdrawals due to AE: In sensitivity analyses only in unadjusted model, infliximab was more 
likely to be associated with withdrawals due to AEs compared with abatacept (OR 1.92, 95% CI 1.01 
to 3.71), adalimumab (OR 2.00, 95% CI 1.17 to 3.49), and etanercept (OR 1.72, 95% CI 1.02 to 
2.91). Rituximab was also more likely to be associated with withdrawals due to AEs than adalimumab 
(OR 2.17, 95% CI 1.04 to 4.74) 
Serious infections: Certolizumab was associated with higher odds of serious infections than 
abatacept, adalimumab, etanercept, golimumab and rituximab. The odds ratios were roughly 0.25 
times or lower for each of the five biologics compared with certolizumab in the indirect comparisons. 
In sensitivity analyses: Anakinra was associated with a statistically significantly higher odds of 
serious infections compared with rituximab.
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The authors concluded that overall, in the short term, biologics were associated with significantly 
higher rates of total adverse events, withdrawals due to adverse events and TB reactivation. Some 
biologics had a statistically higher association with certain adverse outcomes compared to control, 
but there was no consistency across the outcomes so caution is needed in interpreting these results. 
There is a need for more research regarding the long-term safety of biologics and the comparative 
safety of different biologics. National and international registries and other types of large databases 
are relevant sources for providing complementary evidence regarding the short- and longer-term 
safety of biologics. 


2.10.3 Data from extensive safety databases evaluating adalimumab for multiple indications 


 
Finally, the 2010 global safety update for adalimumab is also presented here for completeness. 
 
The safety profile of adalimumab has been studied in 71 global clinical trials up to 6 November 2010, 
including 23,458 patients representing 36,730.5 patients years of treatment. For this analysis, 
published by Burmester and colleagues in 2012, data were derived from the 71 clinical trials, which 
included randomised controlled trials, open-label trials, and long-term extension studies conducted in 
Europe, North America, South America, Asia, Australia, New Zealand, and South Africa. The trials 
spanned multiple indications; 36 trials in RA, three in juvenile idiopathic arthritis, four in AS, four in 
PsA, 13 in psoriasis, and 11 in Crohn’s disease but none were included for ulcerative colitis at this 
time.
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 Safety data from post-marketing surveillance for adalimumab was not included in the analysis 


to avoid any limitations which may be introduced with voluntary reporting. 
 
The incidence rates of serious AEs reported during adalimumab treatment for inflammatory diseases 
are presented in Table 33, separated by indication. Serious infectious events were the most 
frequently reported serious adverse events across all six therapeutic indications; the greatest rates 
were seen in patients with RA or CD. Furthermore, the risk of serious infection rates was generally 
stable across time for all indications


58
. 


 
Across all indications, the rate of active TB was 0.2/100 PYs including cases from the older RA 
clinical trials, which were conducted before the implementation of tuberculin test screening. No 
serious opportunistic infections have been reported with adalimumab in AS, PsA or psoriasis clinical 
trials. Twenty serious opportunistic infections, excluding TB and oral candidiasis, have been reported 
during adalimumab clinical trials (<0.1 events/100 PYs), 14 cases in patients with RA, four cases in 
patients with CD and two cases in JIA. The most common opportunistic infections were oesophageal 
candidiasis (n=3), and aspergillosis, Candida sepsis, coccidioidomycosis, cytomegalovirus infection, 
herpes zoster and nocardiosis (n=2 each)


58
. 


 
Rates of malignancies across all indications were 0.7 events/100 PYs for malignancies, excluding 
lymphoma and non-melanoma skin cancer (NMSC), 0.1/100 PY for lymphoma, and 0.2/100 PYs for 
NMSC. Compared with age- and sex-matched populations, the observed number of malignancies (all 
malignancies including lymphoma but excluding NMSC) in each disease population was similar to 
the expected number in the reference population. However, the number of lymphomas observed in 
the RA studies was significantly greater than expected compared with a US-based age- and sex-
matched population, likely because RA itself is normally associated with an SIR of 2 irrespective of 
treatment, thus this increase is expected vs. a matched population that does not necessarily have 
RA. A greater proportion of patients with RA, psoriasis, and Crohn’s disease demonstrated 
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standardised incidence rates of NMSC of >1, indicating a higher number of observed NMSC cases 
than expected in the general population


58
. Lastly; for subjects treated with adalimumab in the RA, 


AS, and psoriasis clinical studies, the observed number of deaths was lower than expected in an 
age- and sex-match population


58
. 


 
Table 33: Incidence rates of serious AEs of relevance to adalimumab treatment in patients 
being treated for a range of inflammatory diseases (rates are reported as E/100 PY) 
 


AS RA 
Juvenile 


idiopathic 
arthritis 


Psoriatic 
arthritis 


 
Psoriasis 


Crohn’s 
disease 


N  1684 14 109 212 837 3010 3606 


Exposure, PYs  1985.6 23 942.6 604.9 997.5 5 061.8 4138.0 


Serious infections  1.4 4.6 2.0 2.8 1.7 6.7 


NMSC 0.3 0.2 0 0.1 0.1 <0.1 


CHF  0.1 0.2 0 0 <0.1 0 


Active tuberculosis  0 0.3 0 0.2 0.1 <0.1 


Opportunistic infections  0 <0.1 0 0 0 <0.1 


Demyelinating disorder  <0.1 <0.1 0 0 0 0.1 


Lupus-like syndrome  0.1 <0.1 0 0 0 <0.1 


New onset/worsening of 
psoriasis <0.1 <0.1 0 0.1 <0.1 <0.1 


Malignancies excluding 
lymphoma and NMSC 0.2 0.9 0 0.2 0.6 0.5 


Lymphoma  <0.1 0.1 0 0.2 <0.1 <0.1 


Melanoma  <0.1 <0.1 0 0 0.2 0 


Any AE leading to death  <0.1 0.8 0 0.3 0.2 0.1 


Source: Burmester 2012
58


 
AE: Adverse event, AS: Ankylosing spondylitis, CHF: Congestive heart failure, NMSC: non-melanoma skin cancer, PY: Patient 
year, RA: Rheumatoid arthritis 
 
The risks of AEs associated with adalimumab and other anti-TNF agents have been extensively 
studied and rates are consistent with increased exposure; the results of this analysis are consistent 
with previous safety analyses. The increased risk of serious infections and NMSC are a well-known 
AE associated with anti-TNF therapy, and were no higher here for adalimumab than expected for this 
class of treatments. The overall rates of malignancy were similar to rates expected in the reference 
population, with event rates stable over time, suggesting no increased risk with prolonged 
exposure.
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In summary, the analyses reported here provide additional support for the long-term safety profile of 
adalimumab. Important differences in events rates have been demonstrated across indications, 
however, the AE rates were stable over time and no new safety signals were identified.  


2.11 Clinical interpretation of the evidence 


 


 Caution should be observed in comparing results across trials due to study design 
differences, placebo response variation and difference in choice and scoring of endpoints. 


 Challenges exist in comparing Mayo Scores across trials since no common method exists for 
determining the full Mayo Score or the individual sub-scores. 


 Severe patients excluded from the M06-826 and M06-827 studies with unstable severe 
disease may actually be those for whom the use of anti-TNF therapy is considered in the UK 


 


2.11.1 Limitations of the Mayo scoring system 


 
The Mayo Score is the most commonly used measure in randomised clinical trials, but trials vary in 
whether remission or response is defined as the primary endpoint. It is also not feasible to use the 
full Mayo Score including endoscopy for repeated measurements so the partial Mayo Score is often 
used in follow up. However, D'Haens et al note that there has been ‘considerable heterogeneity and 
confusion regarding the optimal instruments (activity indices) and end points for assessing the 
efficacy of medical therapies for UC’ and that "an 'optimal' scoring index for UC is still to be 
developed"


47
. Joyce et al note that it has never been established that any of the disease activity 


indices actually measures all of the important components of ulcerative colitis
59


. Most current indices 
were developed without patient input and items were not tested for their responsiveness to change. 







65 
 


 
The lack of a patient-centred index raises the issue of whether or not the available indices capture all 
of the symptoms that are important to a patient; i.e. the ability to lead a ‘normal’ life


60
. Indeed one 


study reported that a Mayo Score cut off of 4.5 shows the highest sensitivity to detect patient defined 
remission, rather than the more stringent definition often used in clinical studies of 2 or less. The 
Mayo Score also does not take into account major important symptoms for patients such as urgency, 
tenesmus, and incontinence


60
. These symptoms undoubtedly affect a patient’s quality of life and it is 


therefore essential that HRQOL tools such as the IBDQ are used as they reflect the disease and 
health state of a UC patient which clinical indices may not. Anti-TNF therapy also improves 
symptoms of fatigue and extra-intestinal manifestations of IBD which are not components of the 
Mayo Score further emphasising that consideration of clinical activity scores alone are not sufficient 
to elucidate the benefits of anti-TNF therapy in the treatment of UC. 
 
Therefore the Mayo Score may not capture the full benefits of treatment with anti-TNF therapy from 
the patient perspective. Turner et al note that the requirement for physician global assessment limits 
the use of the Partial Mayo Score in retrospective clinical research and by non-physician research 
personnel


61
. When focusing on specific items, the authors found that the PGS subjective item of the 


Mayo Score (and the partial Mayo Score) contributed to the reduced reliability found in their study. In 
addition, the inter-observer reliability of the endoscopic component of Mayo Score has also been 
shown to be low 


42,62
. 


 


2.11.2 Limitations affecting comparability across trials 


 
It should be noted that the Partial Mayo Score is not commonly recorded for use in UK clinical 
practice so it is difficult to compare trial results with observational study results from the UK. Full or 
Partial Mayo Scores can be calculated with different methods for the rectal bleeding and stool 
frequency sub-scores (worst vs. mean diary entries and 5 vs. 3 days of diary entries). This sub-score 
calculation methodology can have an impact on efficacy rates. Currently, there is not a standard 
method for the determination of these sub-scores in terms of days of diary entries used or the use of 
mean or worst rank approaches, and different studies have used different approaches. For example, 
the adalimumab M06-826 and M06-827 studies used the worst entry of 3 days of diary entries, 
whereas the golimumab and infliximab UC development programme used the average of 3 days of 
diary entries. 
 
The Mayo Score and the Partial Mayo Score have been shown to be able to distinguish between 
responders and non-responders fairly well


41
. However, the scores are not without their limitations and 


the subjective nature of 3 out of the 4 sub scores could lead to variation. The stool frequency sub 
score is not an absolute score and is calculated relative to the ‘normal’ frequency for that individual 
as determined by the patient, and could therefore introduce variation. Indeed data from a sub-
analysis of the M06-827 trial, showed that in patients with a mucosal healing sub score of 0 or 1 (the 
definition of mucosal healing) at week 52, only 33.9% of patients reported a stool frequency sub 
score of 0 (‘normal’) with 5.4% reporting a sub score of 3, which equates to >4 stools a day more 
than ‘normal’


63
. The rectal bleeding sub score is calculated using the most severe bleeding of the 


day
36


, and the physician’s global assessment may vary in interpretation and could be influenced by 
the recording of the patient reported stool frequency and rectal bleeding sub scores


41
. 


 
The limitations of the Mayo Score are also apparent in the variation of placebo results across trials as 
highlighted by Su et al


64
. They conducted a meta-analysis of the placebo rates of remission and 


response in clinical trials where the Mayo Score was grouped with the Sutherland Index. This 
combined group (called the UCDAI here) showed placebo remission rates of 0-21% when remission 
was defined as a UCDAI score of 0, and 4-33% when remission was defined as a score of less than 
3. Similar variation was seen when looking at the placebo response rates, with rates of 9-56% where 
response was defined as a decrease of 3 or more on the UCDAI score, and 47-67% where response 
was defined as a decrease of 2 or more points. Factors that could affect the rates of placebo 
response and remission were identified as study duration, number of study visits, disease duration, 
disease severity and inclusion of endoscopy in the scoring. 
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2.11.3 Issue of comparability and geographic variation 


The conclusions presented by Reinisch et al
30


 state that adalimumab, in the 160/80mg loading 
protocol, was effective for the induction of clinical remission in the 8 week M06-026 trial. Clinical 
response at week 8 was assessed in a secondary analysis and the results, having been stratified by 
geographic region, showed consistency in the adalimumab response rates. The placebo response 
rates however were not consistent across the four regions assessed; Figure 16, which is a 
reproduction from the paper, demonstrates this. 
 
Figure 16: Clinical response at week 8 in M06-826 trial stratified by geographic region 


 
Eastern Europe = Czech Republic, Hungary, Slovakia, and Poland; Western Europe = Austria, Belgium, Germany, Italy, 
Netherlands, and Sweden 


 
The reason for this variation in placebo response across the regions remains unclear. The authors 
offer the explanation that the placebo effect may have been enhanced by high expectations of 
success among both the clinicians and the patients involved in the trial. However, such differences 
could be the result of differing interpretations of the Mayo scoring system and the limitations 
discussed in the previous sections. These data highlight that it may be difficult to compare the Mayo 
Score across trials particularly where the trials are multinational. 
 
Geographic variations of this nature could very well be the cause of the discrepancies noted in the 
Japanese RCT discussed in section 2.6. 
 
The issue of geographic variation was investigated in a meta-analysis


65
 encompassing 110 English 


language RCTs carried out between 1955 and 2005 in which factors significantly modifying placebo 
response were explored using regression. In this meta-analysis the pooled placebo remission rate 
was 23% (95%CI: 18.4-28%) and the pooled placebo improvement rate was 32.1% (95%CI: 28.1-
36.3%). Multivariate analysis showed that the country where the study was performed (P = 0.025 for 
placebo remission and P = 0.0083 for placebo response rates) significantly influenced the placebo 
remission and response rates. 


2.11.4 Variation in colectomy rates in trials over time 


 
It should be noted that the colectomy rates observed in the ULTRA studies of adalimumab was lower 
than those previously observed for the infliximab ACT studies (see Table 34). The overall colectomy 
rate was generally lower than that observed in the ACT trials (9% on infliximab and 16% on placebo), 
despite higher Mayo Scores in the ULTRA studies and the inclusion of anti-TNF experienced patients 
in ULTRA 2 (M06-827). This finding was likely due to multiple factors, including the availability of 
adalimumab rescue therapy for all patients in the ULTRA trials; however, this reasoning does not 
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explain why the colectomy rate observed in the ULTRA trials was lower than that of the infliximab 
group in the ACT trials (9%). Knowledge that patients were being treated with open-label 
adalimumab therapy could have influenced physician decision making in the ULTRA studies. Other 
reasons could include differences in alternative commercial treatment options to colectomy available 
at the time the ULTRA and ACT trials were conducted (e.g. increased use of conventional 
immunosuppressive therapy during the ULTRA trials) or other changes in clinical practice in the time 
since the ACT studies were conducted. 


2.11.5 Generalisability of the patient population in RCTs 


 
It should be noted that a number of the inclusion and exclusion criteria for the ULTRA studies of 
adalimumab may have led to a lower severity of patients being included in these studies in 
comparison with the severity of patients expected in UK clinical practice. Firstly, it should be noted 
that patients expected to require surgery or not receiving stable doses of corticosteroids were 
excluded from the ULTRA studies. However these difficult to treat patients may closely fit the profile 
of patients for whom anti-TNF therapy would be considered in the UK. 


2.11.6 Limitations of using cross-sectional utilities to assess QoL in UC 


 
Given the relapsing nature and unpredictability of UC and difficulties in classifying the severity of 
patients by clinician or patient defined outcome measures there would be value in assessing utility 
longitudinally as well as in cross sectional studies with consistent well-defined measures of disease 
severity. A moderate to severe UC patient experiencing an acute flare may have a significantly lower 
utility than a moderate to severe UC patient who is in a period of more stable disease. An instrument 
with a short recall period, such as the EQ-5D, completed by a patient when they are experiencing a 
more stable disease state would likely provide artificially high utilities and may not capture the true 
impact of the condition on a patient’s quality of life. The Swinburn et al. (2012) study showed that, of 
the 200 pre-surgery UC patients that completed the EQ-5D questionnaires, 153 (76.5%) had 
reported that their disease had been inactive over the past week (see Appendix 3). These data may 
suggest that patients reported a better quality of life compared with if the mean utility score was 
calculated based on a series of questionnaires administered longitudinally over a period of time. 
Further research in cross-sectional versus longitudinal quality of life assessment in UC patients may 
help substantiate this hypothesis. A key consideration will be whether the mapped measures are 
assessing disease and symptom severity using the same recall period. 
 
In addition, results from the UK IBD audit suggest that only 17% (203/1162) of patients completed an 
EQ-5D questionnaire at biologic treatment initiation. It is not known whether the high non completion 
rate was systematically biased with patients who had not completed the questionnaire being in a 
more severe condition than those who completed it. If this were the case, there would be some bias 
introduced in data collection as patients in acute flares whom you would expect to have lower 
utilities, may be excluded from the analysis. 


2.12 Network Meta-analysis 


 


 No formal network meta-analysis was conducted as part of this submission 


 Only results from adalimumab vs. placebo studies have been included due to differences in 
trial design, placebo responses and endpoint scoring making network meta-analysis 
inappropriate 


 
No formal network meta-analysis comparing; adalimumab, infliximab, and golimumab in moderate to 
severe UC (subacute) was conducted as part of this evidence submission. In general, in the absence 
of head to head RCT data, as is the case in the present evaluation, the use of network meta-analysis 
techniques are useful and widely accepted as a method of synthesising comparative data estimates. 
That said; the reliability of such estimates is dependent upon similarity between the trial design, 
setting and the endpoints being compared. 
 
Of most relevance, the calculation of the Mayo Score in classifying patients’ clinical severity was 
conducted differently in the adalimumab trials M06-826, M06-827 compared with the trials involving 
infliximab and golimumab (see section 2.9.1). This difference in Mayo Score estimation method may 
result in data for the endpoints of remission and response which are not directly comparable between 
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the adalimumab trials and the trials involving infliximab and golimumab. A network meta-analysis 
utilising the proportion of patients achieving remission or response from each trial would inherently 
assume that these endpoints have been defined in exactly the same manner across trials. The 
method of calculation of Mayo Score in the adalimumab trials, i.e. the worst entry of 3 days of diary 
entries, will produce numerically worse Mayo Scores at baseline and over time than taking the 
average Mayo Score over a 3 day period. Furthermore, even if the calculations had used equivalent 
methods across studies there are concerns about pooling studies using the Mayo Score across 
different countries with different levels of scoring experience as outlined in section 2.11. Placebo 
responses have been shown to differ markedly depending on the severity of the trial population, 
study design and country or region in which the trial was conducted. Due to the challenges in 
comparison of the clinical activity indices it may be more instructive to compare the change in IBDQ 
observed across studies when similar populations are studied. 
 
AbbVie are aware of three recently published network meta analyses which have compared the 
efficacy of adalimumab, infliximab and golimumab for the treatment of moderate to severe UC


66,67,68
. 


However, there are other important and relevant differences in clinical trial design between the RCT’s 
studying adalimumab, golimumab and infliximab in moderately to severely active UC (subacute) 
which would make evidence synthesis via network meta-analysis unreliable in producing estimates of 
comparative efficacy. Table 34 outline some of the key differences. Consequently, AbbVie have not 
provided a network meta-analysis of adalimumab, infliximab and golimumab. 
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Table 34: Differences in RCT design studying adalimumab, infliximab and golimumab in 
moderate to severe UC 


 M06-826 
(ULTRA 1) 


M06-827 
(ULTRA 2) 


ACT 1 ACT 2 
PURSUIT 


Parallel group 
design 


    


Adaptive design with 


Phase 2 dose ranging to 


Wk-6, followed by 


confirmatory Phase 3 


component 


Primary endpoint 
Remission  


at wk 8 


Remission 
at wk 8 


Remission 
at wk 52 


Response 
at wk 8 


Response at 
wk 8 


Response at wk 6 
(induction) 


Response at wk 54 in Wk-
6 responders 
(maintenance) 


Study Duration 8 Weeks 52 Weeks 54 Weeks 
30 Weeks 54 Weeks 


Requirement for 
steroid and/or IMM 
failure 


   


Need only 


have failed 


5ASA as a 


minimum 


Need only have failed 


5ASA as a minimum 


Inclusion of anti-
TNF experienced 
patients 


x  ~40% x 
x Unclear* 


Steroid Tapering 
Optional 


Optional 
Mandatory Mandatory Mandatory 


Mayo scoring 
methodology 


Worst-rank Worst-rank Average Average Average 


Open Label 
escape allowance 


x  x x  


Timing of primary 
endpoint efficacy 
assessments 


Trough 
Trough 


2 wks post-


infusion 


2 wks post-


infusion 
2 wks post-injection 


Long-term data 
Up to 4yrs 
ULTRA 3 


Up to 4yrs 
ULTRA 3 


Up to 3 
years 


Up to 3 years Up to 2 years 


*The wording used in the PURSUIT induction publication (Sandborn et al
69


) contains the following wording regarding study 
entry and previous biologics use “Earlier use of the following medications also precluded study participation: biologic anti -TNF 
agent(s) natalizumab or other agents targeting the a-4 integrin, B-cell-depleting agents (rituximab), or Tcell-depleting agents 
(alemtuzumab, visilizumab) within 12 months of the first study-agent  injection (or continued B- or Tcell depletion >12 months 
after completing therapy with lymphocyte-depleting agents);” Therefore some patients may have had previous exposure of 
anti-TNF greater than 12 months before receiving study drug 
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Section 3: Cost-effectiveness 
 
Full details of the economic evaluation are presented in appendix 1. An overview of the economic 
model is provided in this section. 


3.1 Overview of cost utility model for adalimumab 


 


 There is currently a high unmet need for patients in England and Wales with 
moderately to severely active UC (subacute) who have failed on standard of care with 
no recommended biologic options in this patient population 


 The cost-effectiveness of adalimumab + standard of care (SOC) vs. SOC alone was 
evaluated in moderate to severe UC patients using a Markov model over a 10-year 
treatment time horizon  


 Base case results showed that adding adalimumab to SOC gave an ICER vs. SOC 
alone of £34,417/QALY (in 2013 GBP pounds)  


 The ICER for adalimumab +SOC versus SOC alone remained robust in the majority of 
deterministic sensitivity analyses undertaken 


 
In the base case, the model evaluates the cost effectiveness of adalimumab plus standard of care 
(SOC) vs. SOC alone in patients with moderately to severely active UC (subacute).  
 
The analysis was based on two trial datasets; an induction and maintenance RCT Phase III study 
M06-827 (ULTRA 2) which studied adalimumab+SOC versus SOC alone in moderately to severely 
active UC patients (sub-acute) who had failed conventional therapies and, an open-label extension 
study M10-223 (ULTRA 3). In the RCT M06-827, patients were randomised to either adalimumab 
160/80mg at week 0 and 2 followed by 40mg every other week (n=258) or placebo (n=260) for 52 
weeks double-blind treatment. Remission by Mayo Score was assessed at weeks 8 and 52. Forty 
percent of patients in the study M06-827 had prior experience with infliximab. In the open-label 
extension study M10-223, patients were included from M06-827 and followed for up to 4 years. Only 
interim results were available from M06-827 at the time of this analysis. 
 
A Markov model was developed using Microsoft Excel to simulate the treatment path of hypothetical 
cohorts of moderately to severely active UC patients receiving two different treatments (adalimumab 
with SOC or SOC alone) and to estimate the associated costs and quality-adjusted life years 
(QALYs). The model consists of a series of health states, which can be divided into pre-surgery, 
surgery, and post-surgery health states (Figure 17). The three pre-surgery health states were defined 
using the Mayo Scoring system, or partial Mayo Scores if full Mayo Scores are not available and 
included; remission, mild, and moderate-to-severe disease states. Only patients in the moderate-to-
severe health state, from either arm, were allowed to transition to surgery using published rates of 
colectomy. Following surgery, four additional health states were defined; post-surgery remission, 
short-term transient complications, long-term chronic complications or death related to surgery. 
Patients in the adalimumab +SOC arm, and SOC alone arm enter the model in the pre-surgery 
moderate-to-severe state consistent with the inclusion criteria for disease severity from M06-827. 
 
A Markov cycle was defined as a 2-week cycle, during which a stable disease state was assumed. At 
the end of each cycle, patients in each of the disease states would either remain in the same health 
state or transit to a different health state in the next cycle based on the transitional probabilities 
calculated from M06-827 and M10-223 trial data. A half cycle correction was applied to costs and 
QALYs so that the transitions between health states can occur continuously through each Markov 
cycle, instead of at the beginning or end of a cycle. 
 
The model consists of two components. The first 8 weeks, or induction period, assessed the impact 
of therapy on the Mayo Score from the M06-827 RCT. However, because UC is a lifelong condition, 
it is important to assess the impact of therapy beyond the duration of the RCT period (up to 10 years) 
which required the extrapolation of long-term disease prognosis beyond the time of switch to open 
label therapy. Thus, response is assessed at week 8 in line with recommendations made within the 
SmPC. Patients who were in remission or mild disease state at this time point would continue on 
adalimumab combined with SOC and patients in the moderate-to-severe disease state were 
assumed to be non-responders to adalimumab and would discontinue adalimumab and remain on 
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SOC alone. Thereafter, transition probabilities between pre-surgery health states were calculated 
using trial data from M06-827 for weeks 8-104 and then M10-223 for weeks 104 to 520 (10 years). 
Discontinuations due to adverse events (AEs) or reasons other than therapeutic failures were also 
considered based on trial data. 
 
The model was developed from the perspective of the UK National Health Service. Only direct health 
care costs were considered. Drug costs and medical costs, including costs related to disease states, 
hospitalisation, surgery, surgery-related complications, and terminal care cost before death, were 
included based on published data which was inflated to 2013 Pounds Sterling. Utilities were assigned 
to Markov health states using directly collected EQ-5D data from a UK population. Discounting was 
applied at 3.5% for both costs and outcomes in the base case. Parameter uncertainty was addressed 
using a series of deterministic sensitivity analyses (DSA) and probabilistic sensitivity analyses (PSA). 
 
In the base-case analysis (10 year time horizon), a patient treated with adalimumab and SOC was 
estimated to gain 0.74 additional quality-adjusted life years (QALYs), at an additional cost of £25,446 
relative to SOC alone. The base case incremental cost-effectiveness ratio (ICER) of 
adalimumab+SOC vs. SOC alone in moderate to severe UC patients was £34,417 per QALY (in 
2013 GBP pounds). Deterministic Sensitivity Analyses (DSA) varying key model inputs produced 
incremental costs per QALY gained in the range of £29,437 to £38,073.  
 
There is currently a high unmet need for patients in England and Wales with moderately to severely 
active UC (subacute) who have failed on standard of care, with no NICE recommended biologic 
options in this patient population. This economic evaluation demonstrated that when compared to 
SOC alone, the addition of ADA to SOC therapy has a reasonable cost-effectiveness ratio. 
 


Figure 17: Overview of model structure 
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Section 4: Implications for the NHS 


4.1 Budget impact model 


 AbbVie estimate there are 16,088 adult patients who would experience 2 or more 
exacerbations per year and would require maintenance treatment with oral azathioprine or 
oral mercaptopurine for UC in England and Wales with 662 new adult patients of a similar 
severity presenting per year. 


 There are limited data to suggest how many of these patients may be eligible and treated 
with adalimumab 


 Based on weight distribution data for UC patients in England, adalimumab treatment is likely 
to be associated with a significantly lower budget impact than infliximab or golimumab 
treatment based on licensed dosing and current drug list prices 


 Adalimumab dosing is independent of patient weight 


 Adalimumab can be self-administered outside of a hospital setting thereby reducing the 
burden on outpatient and community nursing services when compared to drugs which are 
administered intravenously in specialist settings 


 Adalimumab is delivered to a patient’s home by a homecare delivery provider at no extra 
cost to the NHS 


 
No formal budget impact has been calculated for the use of adalimumab in moderate to severe 
subacute UC patients in England and Wales as AbbVie believe there is considerable uncertainty in 
the likely number of UC patients who may be eligible and receive adalimumab for their condition in 
clinical practice. 
 
Epidemiology estimates suggest that there are 240 per 100,000 people with UC in England and 
Wales with around 10 per 100,000 people developing UC per year.


70
 Of these patients, it is 


estimated 36 per 100,000 people would experience 2 or more exacerbations per year and would 
require maintenance treatment with oral azathioprine (5%) or oral mercaptopurine (95%).


71
 Of these, 


79% are assumed to be adults. Assuming a population of 56,567,800 people in England and 
Wales


72
, AbbVie consider there would be 107,253 adult patients with UC, of which 16,088 would 


experience 2 or more exacerbations per year and would require maintenance treatment with oral 
azathioprine or oral mercaptopurine in England and Wales with 662 new adult patients of a similar 
severity presenting per year. There are limited data to inform how many of these UC patients would 
be eligible and treated with adalimumab and therefore any estimates would be subject to a high 
degree of uncertainty. 
 
AbbVie consider the weight distribution of UC patients in England and Wales to be an important 
consideration in the likely budget impact which results from using, either; adalimumab, golimumab or 
infliximab in eligible patients. Table 35 and Table 36 shows the weight-distribution of UC patients 
based on data extracted from the General Practice Research Database (GPRD)


73
 and the estimated 


mean annual drug acquisition cost per patient based on 1
st
 year and maintenance dosing regimens 


listed in the respective SmPCs and current drug list prices (MIMS January 2014
29


). Costs are based 
on no vial sharing. Please note drug acquisition costs presented below exclude VAT and an 
administration cost has been applied in the calculation of infliximab costs. AbbVie consider infliximab 
treatment costs would be subject to VAT as it is likely to be given in a hospital setting and therefore 
the results presented below for infliximab may underrepresent the actual costs incurred in clinical 
practice.  
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Table 35: Weight distribution results for UC patients (n=15,345) from the General Practice Research 
Database (GPRD) and 1


st
 year drug acquisition costs 


Patient weight % distribution 
Adalimumab 1


st
 year 


dosing schedule 
Golimumab 1


st
 year 


dosing schedule 
Infliximab 1


st
 year 


dosing schedule 


 
mg per 
dose 


No. of 
doses 


per year 


mg per 
dose 


No. of 
doses 


per year 


mg per 
dose 


No. of 
doses 


per year 


<=40kg 0.00% 40mg 30 50mg 18 200mg 8 


41-60kg 18.85% 40mg 30 50mg 18 300mg 8 


61-80kg 47.52% 40mg 30 50mg 18 400mg 8 


81-100kg 26.53% 40mg 30 100mg 15 500mg 8 


101-120kg 6.22% 40mg 30 100mg 15 600mg 8 


>120kg 0.87% 40mg 30 100mg 15 700mg 8 


Estimated mean annual drug acquisition cost 
per patient based on 1


st
 year dose 


£10,564 £16,813** £17,126* 


*Infliximab cost excludes VAT; Administration cost of £367 for each infusion obtained from Payment by Results (PbR) 
mandatory tariff 2013/14. Healthcare Resource Groups (HRG) code FZ37F; **Golimumab cost for 100mg dose is based on 
the current list price cost of 2x50mg pre-filled syringe


29
 


 


Table 36: Weight distribution results for UC patients (n= 15,345) from the General Practice Research 
Database (GPRD)


73
 and subsequent years drug acquisition costs 


Patient weight % distribution 


Adalimumab 


maintenance dosing 
schedule 


Golimumab 


maintenance dosing 
schedule 


Infliximab 


maintenance dosing 
schedule 


 
mg per 
dose 


No. of 
doses 


per year 


mg per 
dose 


No. of 
doses 


per year 


mg per 
dose 


No. of 
doses 


per year 


<=40kg 0.00% 40mg 26 50mg 13 200mg 6.5 


41-60kg 18.85% 40mg 26 50mg 13 300mg 6.5 


61-80kg 47.52% 40mg 26 50mg 13 400mg 6.5 


81-100kg 26.53% 40mg 26 100mg 13 500mg 6.5 


101-120kg 6.22% 40mg 26 100mg 13 600mg 6.5 


>120kg 0.87% 40mg 26 100mg 13 700mg 6.5 


Estimated mean annual drug acquisition cost 
per patient based on maintenance dose 


£9,156 £13,254** £13,915* 


*Infliximab cost excludes VAT; Administration cost of £367 for each infusion obtained from Payment by Results (PbR) 
mandatory tariff 2013/14. Healthcare Resource Groups (HRG) code FZ37F; **Golimumab cost for 100mg dose is based on 


the current list price cost of 2x50mg pre-filled syringe
29


 


 
Adalimumab is supplied in a pre-filled, pen or syringe, which can be self-administered at home, as a 
subcutaneous injection; which is associated with lower NHS services when compared to drugs which 
are administered intravenously in specialist settings. Adalimumab is delivered to the patient’s home 
using a homecare delivery service provided by the manufacturer at no additional cost to the NHS. In 
addition to this direct medical cost saving to the NHS; AbbVie consider that existing infusion clinics  
may struggle to meet the capacity demands of an incremental patient load resulting from more 
widespread management of UC with anti-TNF therapy. While this opportunity cost is difficult to 
formally quantify, AbbVie consider the extra resource may benefit patients with other conditions 
receiving appropriate and timely care in IV clinics. 
 
The dosing for adalimumab in ulcerative colitis is independent of patient weight as detailed in the 
posology section of its SmPC. This allows for greater certainty in the budget impact calculation for a 
local health economy irrespective of geographical weight-distribution differences which may exist 
throughout England and Wales. 
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Overview 


Infliximab, adalimumab and golimumab for treating 
moderately to severely active ulcerative colitis after the 


failure of conventional therapy (including a review of 
TA140 and TA262) 


This overview is a summary of: 


 the evidence and views submitted by the manufacturers, the consultees and 


their nominated clinical specialists and patient experts and  


 the assessment report.  


It highlights key issues for discussion at the first Appraisal Committee meeting 


and should be read with the full supporting documents for this appraisal.  


Please note that this document is a summary of the information available before 


comments on the assessment report have been received.  


Key issues for consideration 


Clinical effectiveness 


 Professional groups noted that ‘moderately to severely active ulcerative colitis’ is 


not well defined in clinical practice. Does the Committee consider that the 


inclusion criterion for disease severity (Mayo score of 6–12) used in randomised 


controlled trials (RCTs) represents patients who would be considered to have 


moderate to severe disease in clinical practice in the NHS? 


 Adalimumab, golimumab and infliximab are licensed in patients who have had an 


inadequate response to conventional therapy including corticosteroids and 6-


mercaptopurine or azathioprine, or who are intolerant to or have medical 
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contraindications for such therapies. In view of that, is it appropriate to include 


conventional therapy as a comparator in the decision problem? 


RCT evidence 


 What is the Committee’s view on the extent to which the results generated by 


the RCTs are generalisable to clinical practice considering that the trials 


excluded patients who had: ulcerative proctitis, a history of or a risk of having 


bowel surgery, diseases of the central nervous system, previous serious 


infection or immunodeficiency, previous malignancy, or signs of dysplasia? 


 ULTRA2 for adalimumab was the only RCT that allowed patients to have 


received a previous anti-TNF-alpha agent. Does this affect the suitability of 


ULTRA2 for the assessment of adalimumab’s clinical effectiveness? 


 The primary end point in some RCTs was remission while in others it was 


clinical response. What is the Committee’s view on the appropriateness of the 


primary end points used in the RCTs? 


 All the RCTs identified by the Assessment Group were placebo-controlled, 


except UC-SUCCESS, which compared infliximab with azathioprine or with 


infliximab plus azathioprine. Professional groups indicated that adding on 


azathioprine improves the effectiveness of biological therapy. Does the 


Committee consider that UC-SUCCESS provides sufficient evidence on the 


potential benefit of combination therapy? 


 No RCT evaluated the efficacy of biological therapy beyond 54 weeks after 


starting treatment. The Assessment Group stated that this has created the 


following uncertainties in the evidence base:  


 the optimal duration of treatment in patients whose disease responded 


 whether the treatment effect will be maintained beyond 54 weeks 


 whether the treatment effect will be maintained in patients whose disease 


responded if they stop anti-TNF-alpha therapy. 


What is the Committee’s view on the long-term effects of anti-TNF-alpha 


therapy?  


 What is the Committee’s view on the evidence provided by Hyams et al. on the 


effectiveness of infliximab in children and adolescents? 
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Network meta-analysis 


 For each outcome it assessed in the network meta-analysis, the Assessment 


Group used between 3 and 5 RCTs. However, a formal assessment of 


heterogeneity between trials was not done. Does the Committee consider the 


RCTs comparable enough to be used in a network meta-analysis? 


 The Assessment Group presented results for patients who started with a 


clinical response, and separately for those who started in remission. Is it 


clinically relevant for the Committee to consider results for these 2 groups 


separately? 


 What is the Committee’s conclusion about the relative effectiveness of the 


biological treatments based on the network meta-analysis? 


Cost-effectiveness 


 The Assessment Group presented cost-effectiveness results for patients in whom 


colectomy is an option, and separately for patients in whom it is not. Considering 


that the scope includes surgery as a comparator, is it appropriate for the 


Committee to consider cost effectiveness in patients in whom colectomy is not an 


option separately? If so, how should patient eligibility for colectomy be defined? 


 To model drugs received as conventional therapy, the Assessment Group 


assumed that in any cycle, fixed proportions of patients receive corticosteroids, 


aminosalicylates and drugs that affect the immune response, rather than a 


sequential use of these treatments. Does the Committee consider this assumption 


appropriate? 


Utility values 


 In the Assessment Group’s model, health-related quality of life did not depend 


on whether the patient received biological or conventional therapy. Would the 


patient’s quality of life be affected by whether or not the patient is receiving 


biological therapy? 


 In the base case, when the Assessment Group used utility values from Woehl 


et al., colectomy dominated all other alternatives (that is, was cheaper and 


more effective). When it used utility values from Swinburn et al. in a sensitivity 







CONFIDENTIAL 


National Institute for Health and Care Excellence 4 of 54 


Overview – Infliximab, adalimumab and golimumab for treating moderately to severely active 
ulcerative colitis after the failure of conventional therapy (including a review of TA140 and TA262) 


Issue date: August 2014 


analysis, colectomy was the least effective option. What is the Committee’s 


view on the most appropriate utility values to use in the model? 


 The Assessment Group assumed in the model that a fixed proportion of patients 


(27%) receive adalimumab 40 mg as maintenance therapy every week instead of 


every 2 weeks (the licensed regimen). Does the Committee consider this to be in 


line with the dosage of adalimumab followed in clinical practice? 


 The Assessment Group stated that there was considerable uncertainty associated 


with the extrapolation of short-term trial data (maximum 54 weeks) to a lifetime 


horizon. Does the Committee consider the Assessment Group’s model robust 


enough to form a view on the cost effectiveness of biological treatments? 


 Consultees suggested that the cost of surgery has been underestimated in the 


Assessment Group’s model. What is the Committee’s view on the most 


appropriate costs for surgery to use in the model? 


 Professional groups suggested considering separately subgroups of patients likely 


to respond better to treatment because this would improve cost effectiveness. Are 


there any patient subgroups in whom biological therapy is expected to be more 


cost effectiveness than the overall population? 


 What is the Committee’s view on the cost effectiveness of infliximab in children 


and adolescents? 


1 Background: clinical need and practice 


1.1 Ulcerative colitis is a chronic condition in which inflammation develops in 


the large intestine. Its exact cause is unknown although hereditary, 


infectious and immunological factors have been proposed as possible 


causes. Symptoms vary according to the extent and severity of the 


disease and may include bloody diarrhoea, abdominal pain, weight loss, 


fatigue, anaemia and an urgent need to defaecate. Some patients may 


also have extra-intestinal manifestations involving joints, eyes, skin and 


liver. Symptoms can flare up then disappear for months or even years, but 


approximately 50% of patients with ulcerative colitis will relapse at least 


once a year. Ulcerative colitis can cause complications such as inflamed 


and damaged bile ducts (primary sclerosing cholangitis), bowel cancer, 
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osteoporosis and toxic megacolon (trapped gases in the colon, causing it 


to swell). 


1.2 Ulcerative colitis can develop at any age, but peak incidence is between 


15 and 25 years of age, with a second, smaller peak between 55 and 65 


years. It is estimated that approximately 128,400 people in England have 


ulcerative colitis. Around 80% of the people affected have mild or 


moderate disease and 20% have severe disease.  


1.3 The modified Truelove and Witts severity index is widely used to classify 


the severity of ulcerative colitis: it defines mild ulcerative colitis as fewer 


than 4 bowel movements daily; moderate ulcerative colitis as more than 4 


daily bowel movements but when the patient is not systemically ill; and 


severe ulcerative colitis as more than 6 bowel movements daily and when 


the patient is also systemically ill as shown by tachycardia, fever, anaemia 


or a raised erythrocyte sedimentation rate. Severe ulcerative colitis, as 


defined by the Truelove and Witts severity index, is potentially life 


threatening and normally requires hospitalisation and emergency care. 


This is aligned with the UK definition of ‘acute severe ulcerative colitis’. 


Ulcerative colitis: Management in adults, children and young people 


(NICE clinical guideline 166) equates ‘subacute ulcerative colitis’ to 


moderately to severely active ulcerative colitis, which would normally be 


managed in an outpatient setting and does not require hospitalisation or 


the consideration of urgent surgical intervention. This appraisal includes 


moderately to severely active ulcerative colitis but not acute severe 


ulcerative colitis (that is, severe ulcerative colitis according to the Truelove 


and Witts severity index). Recommendations for the treatment of acute 


severe ulcerative colitis can be found in NICE clinical guideline 166 and 


Infliximab for acute exacerbations of ulcerative colitis (NICE technology 


appraisal guidance 163). 


1.4 There is no cure for ulcerative colitis. Treatment aims to relieve symptoms 


during a flare-up and then maintain remission. The management of mildly 



http://www.nice.org.uk/guidance/CG166

http://www.nice.org.uk/guidance/CG166

http://www.nice.org.uk/guidance/ta163
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to moderately active ulcerative colitis involves treatment with oral or 


topical aminosalicylates (sulfasalazine, mesalazine, balsalazide or 


olsalazine), or corticosteroids when aminosalicylates are contraindicated 


or not tolerated. Oral corticosteroids or drugs that affect the immune 


response can also be added on if the disease does not respond to 


aminosalicylates.  NICE does not recommend infliximab for treating 


‘subacute’ manifestations of moderately to severely active ulcerative 


colitis in Infliximab for subacute manifestations of ulcerative colitis (NICE 


technology appraisal guidance 140). NICE was unable to appraise 


adalimumab for treating moderately to severely active ulcerative colitis in 


Adalimumab for the treatment of moderate to severe ulcerative colitis 


(NICE technology appraisal guidance 262) because the company did not 


make an evidence submission. Colectomy is a treatment option if 


symptoms are inadequately controlled or the patient has a poor quality of 


life on conventional therapy. 


2 The technologies 


2.1 Adalimumab (Humira, AbbVie), golimumab (Simponi, Merck Sharp & 


Dohme) and infliximab (Remicade, Merck Sharp & Dohme) are 


monoclonal antibodies that inhibit the pro-inflammatory cytokine, TNF-


alpha. All 3 have the same marketing authorisation in the UK for the 


‘treatment of moderately to severely active ulcerative colitis in adult 


patients who have had an inadequate response to conventional therapy 


including corticosteroids and 6-mercaptopurine or azathioprine, or who 


are intolerant to or have medical contraindications for such therapies’. 


Infliximab is also indicated for the ‘treatment of severely active ulcerative 


colitis, in children and adolescents aged 6 to 17 years, who have had an 


inadequate response to conventional therapy including corticosteroids and 


6-mercaptopurine or azathioprine, or who are intolerant to or have medical 


contraindications for such therapies’. 



http://www.nice.org.uk/guidance/TA140

http://www.nice.org.uk/guidance/TA262





CONFIDENTIAL 


National Institute for Health and Care Excellence 7 of 54 


Overview – Infliximab, adalimumab and golimumab for treating moderately to severely active 
ulcerative colitis after the failure of conventional therapy (including a review of TA140 and TA262) 


Issue date: August 2014 


Adalimumab 


2.2 Adalimumab is administered by subcutaneous injection. The 


recommended induction dose regimen is 160 mg at week 0 and 80 mg at 


week 2. After induction treatment, the recommended dose is 40 mg every 


other week. The summary of product characteristics recommends that 


therapy should be stopped in patients whose disease failed to respond to 


adalimumab within 2 to 8 weeks after starting treatment. 


2.3 The summary of product characteristics lists the following adverse 


reactions for adalimumab: infections (such as nasopharyngitis, upper 


respiratory tract infection and sinusitis), injection site reactions (erythema, 


itching, haemorrhage, pain or swelling), headache, musculoskeletal pain, 


sepsis, opportunistic infections, tuberculosis, hepatitis B reactivation, 


various malignancies and serious haematological, neurological and 


autoimmune reactions. For full details of adverse reactions and 


contraindications, see the summary of product characteristics. 


2.4 The price of adalimumab is £352.14 for a 40 mg pre-filled pen or pre-filled 


syringe, or a 40 mg/0.8-mL vial (excluding VAT; ‘British National 


Formulary’ [BNF] edition 67). The average cost of a course of treatment 


with adalimumab is estimated at £4622, assuming the recommended 


dosage for adalimumab is followed (see section 2.2) and the patient 


receives 8 weeks of induction therapy followed by 26 weeks of 


maintenance therapy. Costs may vary in different settings because of 


negotiated procurement discounts. 


Golimumab 


2.5 Golimumab is administered by subcutaneous injection. The dose regimen 


of golimumab depends on the patient’s body weight. For patients with a 


body weight less than 80 kg, golimumab is licensed at an initial dose of 


200 mg, followed by 100 mg at week 2, then 50 mg every 4 weeks 


thereafter. For patients with a body weight of 80 kg or more, it is licensed 


at an initial dose of 200 mg, followed by 100 mg at week 2, then 100 mg 
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every 4 weeks thereafter. The summary of product characteristics 


recommends that golimumab therapy should be reconsidered in patients 


who do not benefit within 12 to 14 weeks after starting treatment (that is, 


after 4 doses). 


2.6 The summary of product characteristics lists the following adverse 


reactions for golimumab: upper respiratory tract infection and other 


serious infections (including sepsis, pneumonia, tuberculosis, invasive 


fungal and opportunistic infections), demyelinating disorders, lymphoma, 


hepatitis B reactivation, congestive heart failure, autoimmune processes 


(lupus-like syndrome) and haematologic reactions. For full details of 


adverse reactions and contraindications, see the summary of product 


characteristics. 


2.7 The price of golimumab is £762.97 for a 50 mg pre-filled pen or pre-filled 


syringe and £1525.94 for a 100 mg pre-filled pen (excluding VAT; BNF 


edition 67). Based on the list price, the average cost of a course of 


treatment with golimumab is estimated at £9554 for patients with a body 


weight less than 80 kg and £14,530 for patients with a body weight of 


80 kg or more. This assumes the recommended dosage for golimumab is 


followed (see section 2.5) and the patient receives 8 weeks of induction 


therapy followed by 26 weeks of maintenance therapy. Merck Sharp & 


Dohme has agreed a patient access scheme with the Department of 


Health. This will make the 100 mg dose of golimumab available to the 


NHS at the same cost as the 50 mg dose. The Department of Health 


considered that this patient access scheme does not constitute an 


excessive administrative burden on the NHS.  


Infliximab 


2.8 Infliximab is administered by intravenous infusion. For both the adult and 


paediatric populations, the recommended dosage of infliximab is 5 mg/kg 


followed by additional 5 mg/kg infusion doses at 2 and 6 weeks after the 


first infusion, then every 8 weeks thereafter. The summary of product 







CONFIDENTIAL 


National Institute for Health and Care Excellence 9 of 54 


Overview – Infliximab, adalimumab and golimumab for treating moderately to severely active 
ulcerative colitis after the failure of conventional therapy (including a review of TA140 and TA262) 


Issue date: August 2014 


characteristics recommends that continued infliximab therapy should be 


carefully reconsidered in adults who do not benefit within 14 weeks after 


starting treatment, and in children and adolescents aged 6 to 17 years 


who do not benefit within 8 weeks.  


2.9 The summary of product characteristics lists the following adverse 


reactions for infliximab: upper respiratory tract infection, hepatitis B 


reactivation, congestive heart failure, serious infections (including sepsis, 


opportunistic infections and tuberculosis), serum sickness (delayed 


hypersensitivity reactions), haematologic reactions, systemic lupus 


erthematosus/lupus-like syndrome, demyelinating disorders, hepatobiliary 


events, lymphoma, hepatosplenic T-cell lymphoma, and serious infusion 


reactions. For full details of adverse reactions and contraindications, see 


the summary of product characteristics. 


2.10 The price of infliximab is £419.62 for a 100 mg vial containing powder for 


reconstitution (excluding VAT; BNF edition 67). The average cost of a 


course of treatment with infliximab is estimated at £10,509 (excluding 


administration costs), assuming the patient weights 77 kg, the 


recommended dosage for infliximab is followed (see section 2.8), and the 


patient receives 8 weeks of induction therapy followed by 26 weeks of 


maintenance therapy. Costs may vary in different settings because of 


negotiated procurement discounts. 


2.11 Biosimilar versions of infliximab (Inflectra, Hospira; Remsima, Celltrion) 


have a marketing authorisation in the UK for the same indications. The 


therapeutic indications, dosage and method of administration for 


Remisima and Inflectra are identical to those for infliximab. Adverse 


reactions are similar too. Both Inflectra and Remsima did not have an 


approved list price in the UK at the time of the appraisal. 


Table 1 Summary description of technologies 


Non-proprietary name Adalimumab Golimumab Infliximab 
(biosimilars) 
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Proprietary name Humira Simponi Remicade 
(Inflectra and 
Remisima) 


Company AbbVie Merck Sharp & 
Dohme 


Merck Sharp & 
Dohme (Hospira 
and Celltrion 
Healthcare) 


Dose 160 mg at week 0, 
80 mg at week 2 
(induction), then 
40 mg every other 
week thereafter 
(maintenance) 


For body weight 
less than 80 kg: 
initial dose of 
200 mg, followed 
by 100 mg at 
week 2, then 
50 mg every 4 
weeks thereafter 


For body weight of 
80 kg or more: 
initial dose of 
200 mg, followed 
by 100 mg at 
week 2, then 
100 mg every 4 
weeks thereafter 


5 mg/kg followed 
by additional 
5 mg/kg infusion 
doses at 2 and 6 
weeks after the 
first infusion, then 
every 8 weeks 
thereafter (for both 
the adult and 
paediatric 
populations) 


Acquisition cost (BNF 
edition 67) 


£352.14 for a 
40 mg pre-filled 
pen or pre-filled 
syringe, or a 
40 mg/0.8-mL vial 


£762.97 for a 
50 mg pre-filled 
pen or pre-filled 
syringe; £1525.94 
for a 100 mg pre-
filled pen 


Remicade: 
£419.62 for a 
100 mg vial 


 


Biosimilars of 
infliximab did not 
have an 
acquisition cost in 
the UK at the time 
of the appraisal 


3 Remit and decision problem(s) 


3.1 The remit from the Department of Health for this appraisal was: To 


appraise the clinical and cost effectiveness of infliximab, adalimumab and 


golimumab within their licensed indications for treating moderately to 


severely active ulcerative colitis.  


 Final scope issued by NICE Additional comments or 
specifications in the 
Assessment Group’s protocol  
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Population  People with moderately to 
severely active ulcerative colitis 
whose disease has responded 
inadequately to conventional 
therapy including corticosteroids 
and mercaptopurine or 
azathioprine, or who are 
intolerant of or have medical 
contraindications to such 
therapies. 


The Assessment Group 
addressed 2 subpopulations of 
people with ulcerative colitis 
whose disease has responded 
inadequately to conventional 
therapy including corticosteroids 
and mercaptopurine or 
azathioprine, or who are 
intolerant of or have medical 
contraindications to such 
therapies: 


 Adults aged 18 years and 
over with moderately to 
severely active ulcerative 
colitis 


 Children and adolescents 
aged 6 to 17 years (inclusive) 
with severely active 
ulcerative colitis 


Intervention  For adults: 


 adalimumab 


 infliximab 


 golimumab 


For children and adolescents: 


 infliximab 


Biosimilar versions of infliximab 
(Remsima, Celltrion Healthcare; 
Inflectra, Hospira) are licensed 
for the same indications and form 
part of the clinical evidence base 
for infliximab. 


 


Because biosimilars did not have 
a list price in the UK at the time 
of the appraisal, their cost 
effectiveness could not be 
established. 


Comparators  Adalimumab, infliximab and 
golimumab should be compared 
with each other and with 
standard clinical management 
which may include a combination 
of aminosalicylates 
(sulfasalazine, mesalazine, 
balsalazide or olsalazine), 
corticosteroids (beclomethasone, 
budesonide, hydrocortisone or 
prednisolone), and thiopurines 
(mercaptopurine or azathioprine), 
calcineurin inhibitors and surgical 
intervention. 


Surgical intervention refers to 
elective not emergency surgery 
because emergency surgery is 
an option only for acute severe 
ulcerative colitis, which is not 
included in this appraisal. 
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Outcomes The outcome measures to be 
considered include: 


 mortality 


 measures of disease 
activity 


 rates of and duration of 
response, relapse and 
remission 


 rates of hospitalisation 


 rates of surgical 
intervention 


 time to surgical 
intervention 


 adverse effects of 
treatment (including 
leakage and infections 
following surgery) 


 health-related quality of 
life 


All these outcomes were 
addressed by the included 
clinical trial evidence, except 
rates of relapse. 


4 Clinical-effectiveness evidence 


Adult population 


4.1 The Assessment Group conducted a systematic review and identified 9 


relevant randomised controlled trials (RCTs) in adults: ULTRA1, ULTRA2 


and Suzuki et al. for adalimumab; PURSUIT-SC and PURSUIT-


Maintenance for golimumab; and ACT1, ACT2, Probert et al. and UC-


SUCCESS for infliximab (Table 1). All the RCTs were multicentre, double-


blind trials that were conducted worldwide (except Suzuki et al. which was 


conducted in Japan only). Apart from UC-SUCCESS which compared 


infliximab with azathioprine or infliximab plus azathioprine, all the trials 


compared adalimumab, golimumab or infliximab with placebo. Of the 9 


trials identified by the Assessment Group, 4 followed up patients in open-


label extension studies. Because no head-to-head evidence was available 


from RCTs for adalimumab, golimumab or infliximab, the Assessment 


Group performed a network meta-analysis using the placebo-controlled 


RCTs for each treatment (that is, an analysis combining direct and indirect 


evidence for particular pairwise comparisons).  







CONFIDENTIAL 


National Institute for Health and Care Excellence 13 of 54 


Overview – Infliximab, adalimumab and golimumab for treating moderately to severely active 
ulcerative colitis after the failure of conventional therapy (including a review of TA140 and TA262) 


Issue date: August 2014 


Table 1 Overview of the clinical evidence for the adult population 


Technology Trial Treatment groups 


Adalimumab ULTRA1 (n=390) 


 


Extension study: ULTRA3 


 Adalimumab 160 mg at week 0; 80 mg at 
week 2; 40 mg at weeks 4 and 6 (n=130) 


 Adalimumab 80 mg at week 0; 40 mg at 
weeks 2, 4 and 61 (n=130) 


 Placebo (n=130) 


ULTRA2 (n=494) 


 


Extension study: ULTRA3 


 Adalimumab 160 mg at week 0; 80 mg at 
week 2; 40 mg at week 4 then every 
other week (n=248) 


 Placebo (n=246) 


Suzuki et al. (n=274) 


 


Conducted in Japan only  


 Adalimumab 160 mg at week 0; 80 mg at 
week 2; 40 mg every other week (n=90) 


 Adalimumab 80 mg at week 0; 40 mg 
every other week1 (n=87) 


 Placebo (n=96) 


Golimumab PURSUIT-SC (n=1065) 


 


Integrated double-blind 
phase 2 dose-finding and 
phase 3 dose confirmation 
trials 


 Golimumab 100 mg then 50mg (phase 2 
only) 2 weeks later1 (n=72) 


 Golimumab 200 mg then 100 mg 2 
weeks later (n= 331) 


 Golimumab 400 mg then 200 mg 2 
weeks later1 (n=331) 


 Placebo (n=331) 


PURSUIT-Maintenance 
(n=464)  


 


Re-randomised patients 
whose disease responded to 
golimumab induction therapy 
in 2 earlier trials 


 Golimumab 50 mg every 4 weeks 
(n=154) 


 Golimumab 100 mg every 4 weeks 
(n=154) 


 Placebo (n=156) 


Infliximab ACT1 (n=243) 


 


Extension study: ACT1 
extension study 


 Infliximab 5 mg/kg at weeks 0, 2, and 6, 
then every 8 weeks through week 46 
(n=121) 


 Infliximab 10 mg/kg at weeks 0, 2, and 6, 
then every 8 weeks through week 461 
(n=122) 


 Placebo (n=121) 


ACT2 (n=241) 


 


Extension study: ACT2 
extension study 


 Infliximab 5 mg/kg at weeks 0, 2, and 6, 
then every 8 weeks through week 22 
(n=121) 


 Infliximab 10 mg/kg at weeks 0, 2, and 6, 
then every 8 weeks through week 221 
(n=120) 


 Placebo (n=123) 


Probert et al. (n=43)  Infliximab 5 mg/kg at weeks 0 and 2 
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Conducted in 4 centres in the 
UK and Germany 


(n=23) 


 Placebo (n=20) 


UC-SUCCESS (n=239)  Infliximab 5 mg/kg at weeks 0, 2, 6 and 
14 plus placebo orally (n=79) 


 Azathioprine 2.5 mg/kg daily plus 
placebo intravenously (n=80) 


 Infliximab 5 mg/kg at weeks 0, 2, 6 and 
14 plus azathioprine 2.5 mg/kg daily 
(n=80) 


1 Unlicensed dose 


 


4.2 All the trials except Probert et al. used the Mayo score to assess the 


eligibility of patients. The Mayo score assesses 4 outcomes – stool 


frequency, rectal bleeding, endoscopic findings and physician’s global 


assessment – on a scale of 0 to 12, with the score increasing with disease 


severity (for further details, see pages 11–12 of the assessment report). In 


all the trials, patients were eligible if they had a Mayo score of 6–12 (with 


evidence of endoscopic disease), which represents moderate to severe 


disease. Probert et al. used instead the ulcerative colitis symptom score, 


but the Assessment Group considered this to be equivalent to the Mayo 


score. Conventional therapies patients had to have received varied across 


the trials but generally included corticosteroids, aminosalicylates and/or a 


drug that affects the immune response. Only in ULTRA2 were patients 


allowed to have received a previous anti-TNF-alpha agent (40% of 


patients had received one). Patients were excluded from the trials if they 


had any of the following: ulcerative colitis that is limited to the rectum 


(ulcerative proctitis), a history of or a risk of having bowel surgery, 


diseases of the central nervous system, previous serious infection or 


deficient immune system, previous cancer, or signs of abnormal growth of 


cells (dysplasia).  


4.3 Among patients in the included RCTs, the average age ranged from 37 to 


42.5 years, 41% to 73% were male and the average duration of disease 


was 4.9 to 8.5 years. Mayo scores at baseline were consistent across 


trials and ranged from 8.1 to 8.9. Adalimumab, golimumab and infliximab 
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are licensed for patients whose disease has had an inadequate response 


to conventional therapy including corticosteroids and 6-mercaptopurine or 


azathioprine, or who are intolerant to or have medical contraindications for 


such therapies. The Assessment Group noted, however, that none of 


trials included patients who had received corticosteroids, and 6-


mercaptopurine or azathioprine. Specifically, UC-SUCCESS included 


patients if they had not received azathioprine either at all or within the 3 


months that preceded randomisation, which led some patients (90%) who 


had never received azathioprine to participate. In addition, Suzuki et al. 


included Japanese patients aged 15 years or older, but the Assessment 


Group considered it appropriate to use this trial for the adult population 


because the average age of patients in each treatment group was 41.3 


and 42.5 years. 


4.4 The primary end point in the RCTs was clinical response or remission at 


pre-specified time points (Table 2). Of the 9 trials in adults, 8 assessed 


how well the treatment induced clinical response or remission, and 6 


assessed how well it maintained it (5 trials assessed both). To assess 


clinical response or remission, all trials except Probert et al. used the 


Mayo score, which the Assessment Group considered to be applied 


consistently in the individual trials (Probert et al. used the ulcerative colitis 


symptom score). Apart from UC-SUCCESS, all the trials that used the 


Mayo score defined clinical response as: 


 a decrease in Mayo score at baseline of at least 3 points and at least 


30%, and  


 a decrease in the rectal bleeding sub-score of at least 1 point, or having 


an absolute rectal bleeding sub-score of 0 or 1. 


The definition of remission was also the same across all RCTs except UC-


SUCCESS: Mayo score of 2 or less, with no individual sub-score greater 


than 1. UC-SUCCESS differed in that it neither required a decrease in the 
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rectal bleeding sub-score to record clinical response nor individual sub-


scores of 1 or less to record remission. 


Table 2 Assessment of end points in the RCTs for the adult population 


Technology Trial Primary end 
point 


Week at which 
induction was 


assessed 


Weeks at which 
maintenance 


was assessed 


Adalimumab ULTRA1 Remission 8 Not assessed 


ULTRA2 Remission 8 32 and 52 


Suzuki et al. Not reported 8 32 and 52 


Golimumab PURSUIT-SC Clinical response 
(phase III trial) 


6 Not assessed 


PURSUIT-
Maintenance 


Clinical response Not assessed 30 and 54 


Infliximab ACT1 Clinical response 8 30 and 54 


ACT2 Clinical response 8 30 


Probert et al. Remission 6 Not assessed 


UC-SUCCESS Corticosteroid-free 
remission 


8 16 


 


Adalimumab 


4.5 In ULTRA1, 18.5% of patients who received adalimumab 160 mg at week 


0 and 80 mg at week 2 (the licensed dose) were in remission at week 8 


compared with 9.2% of those who received placebo, a result that was 


statistically significant (p=0.031). A higher proportion of patients in the 


adalimumab group had a clinical response (54.6% versus 44.6%), but the 


difference was not statistically significant. In ULTRA2, the rate of 


remission was higher in patients treated with adalimumab than in those 


treated with placebo both at week 8 (16.5% versus 9.3%; p=0.019) and 


week 52 (17.3% versus 8.5%; p=0.004). The difference at both time points 


was statistically significant. Of patients who were in remission at week 8, 


8.5% and 4.1% receiving adalimumab or placebo, respectively, remained 


in remission at week 52 (p=0.047). The open-label extension study 


ULTRA3 showed that patients generally continued to benefit from 


adalimumab therapy up to week 60, although 23% of the patients did not 


benefit and stopped treatment. 







CONFIDENTIAL 


National Institute for Health and Care Excellence 17 of 54 


Overview – Infliximab, adalimumab and golimumab for treating moderately to severely active 
ulcerative colitis after the failure of conventional therapy (including a review of TA140 and TA262) 


Issue date: August 2014 


4.6 The incidence of adverse events with adalimumab and placebo was 


similar in ULTRA1 (50.2% versus 48.4%) and ULTRA2 (82.9% versus 


83.8%). The most frequently reported adverse event in both RCTs was 


colitis ulcerative (ULTRA1: adalimumab 5.8%, placebo 9.4%; ULTRA2: 


adalimumab 22.6%, placebo 29.2%). The difference in the incidence of 


adverse events between the adalimumab and placebo groups was 


statistically significant only for iron deficiency anaemia, gastroenteritis, 


and nasopharyngitis, although the incidence was higher with adalimumab 


for all adverse events. Infections (mostly nasopharyngitis and upper 


respiratory tract infections) occurred in 14.3% and 45.1% of patients who 


received adalimumab in ULTRA1 and ULTRA2 respectively. Most of the 


adverse events were mild or moderate in severity. In ULTRA2, more 


patients randomised to placebo stopped treatment because of an adverse 


event (13.1%) than did patients randomised to adalimumab (8.9%).  


4.7 ULTRA1, ULTRA2 and ULTRA3 reported health-related quality of life data 


measured using Inflammatory Bowel Disease Questionnaire (IBDQ) or 


Short Form-36 (SF-36) for adalimumab (IBDQ scores range from 32 [poor 


health] to 224 [perfect health]). In ULTRA1, changes from baseline scores 


on IBDQ and SF-36 at week 8 were similar in the adalimumab (160 mg at 


week 0 and 80 mg at week 2) and placebo groups. In ULTRA2, however, 


IBDQ scores at week 52 were higher in the adalimumab group (27 versus 


19; p<0.05). 


4.8 In Suzuki et al., patients were randomised to 3 treatment groups including 


placebo. Results were reported at 8 weeks and 52 weeks, but the 2 


adalimumab groups (one licensed dose and the other unlicensed) were 


combined for the analysis at 52 weeks. At week 8, remission rates were 


similar among treatment groups, but more patients treated with 


adalimumab 160 mg at week 0 and 80 mg at week 2 (the licensed dose) 


had a clinical response than patients treated with placebo (50% versus 


35%; p=0.044). At week 52, more patients receiving adalimumab as 


maintenance therapy had a clinical response (18% versus 31%; p=0.021) 
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and remission (7% versus 23%; p=0.001) than did patients receiving 


placebo. 


Golimumab 


4.9 PURSUIT-SC integrated a double-blind phase 2 dose-finding trial and a 


phase 3 dose confirmation trial in a study of 1064 patients with ulcerative 


colitis. In the phase III study, rates of clinical response at week 6 were 


51.0% among patients given golimumab 200 mg then golimumab 100 mg 


(the licensed dose), and 30.3% among those given placebo, with a 


difference that was statistically significant (p<0.0001). That golimumab 


group was also associated with a statistically significant higher rate of 


remission than the placebo group (17.8% versus 6.4%; p<0.0001). Health-


related quality of life data were available from the phase III trial of 


PURSUIT-SC; patients receiving golimumab (200 mg then 100 mg) 


reported a greater change in IBDQ scores from baseline to week 6 than 


did patients receiving placebo (27.0 versus 14.8, p<0.0001). 


4.10 PURSUIT-Maintenance included patients whose disease responded to 


golimumab induction therapy in 2 previous golimumab trials (including 


PURSUIT-SC). Patients were randomised to golimumab 50 mg, 


golimumab 100 mg or placebo. Clinical response was maintained through 


week 54 in 47.0% of patients who received 50 mg golimumab, 49.7% of 


patients who received 100 mg golimumab and 31.2% of patients who 


received placebo (p=0.010 and p<0.001 respectively). The proportion of 


patients who were in remission at both weeks 30 and 54 was higher in the 


golimumab 100 mg group (27.8%) and the golimumab 50 mg group 


(23.2%) than in the placebo group (15.6%; p=0.004 and p=0.122 


respectively), although the difference between golimumab 50 mg and 


placebo was not statistically significant. Because PURSUIT-Maintenance 


re-randomised patients whose disease had responded to golimumab 


induction therapy in 2 earlier trials, the Assessment Group indicated that 


the results of PURSUIT-Maintenance may be biased. 
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4.11 In PURSUIT-Maintenance, the number of adverse events was similar in 


the golimumab 50 mg and 100 mg groups. However, the rate at which 


patients had serious adverse events or stopped treatment because of an 


adverse event was higher in the 100 mg group. Among patients receiving 


golimumab 50 mg, 8.4% had a serious adverse event and 5.2% stopped 


treatment because of an adverse event, compared with 14.3% and 9.1% 


respectively for patients receiving golimumab 100 mg (most patients who 


stopped treatment did so because their disease got worse). Infections in 


PURSUIT-Maintenance were more common in the golimumab 50 mg and 


100 mg groups (39.0% in both) than in the placebo group (28.2%). 


Infliximab 


4.12 Of the patients who received infliximab 5 mg (the licensed dose) in ACT1, 


69% had a clinical response at week 8 compared with 37% of those who 


received placebo (p<0.001). In ACT2, 64% of patients who received 


infliximab 5 mg had a clinical response at week 8 compared with 29 % of 


patients who received placebo (p<0.001). In both ACT1 and ACT2, 


patients who received infliximab were more likely to have a clinical 


response at week 30 than patients who received placebo (p≤0.002 in both 


studies). In ACT1, more patients who received infliximab 5 mg had a 


clinical response at week 54 (45%) than did patients who received 


placebo (20%; p<0.001). A statistically significant improvement in quality 


of life was reported in the infliximab group compared with the placebo 


group. 


4.13 In ACT1 and ACT2, similar proportions of patients in the infliximab and 


placebo groups had an adverse event. However, more adverse events 


occurred among patients receiving infliximab in ACT1 than among those 


receiving it in ACT 2 (87.6% versus 81.8%). The most common adverse 


event in ACT1 was worsening of ulcerative colitis (infliximab 19.0%, 


placebo 33.1%), whereas in ACT2 it was headache (infliximab 15.7%, 


placebo 14.6%). There were more serious adverse events reported by 


patients receiving placebo in both RCTs (ACT1: infliximab 21.5%, placebo 
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26.4%; ACT2: infliximab 10.7%, placebo 19.5%). More patients 


randomised to placebo stopped treatment because of an adverse event 


than those randomised to infliximab in both ACT1 and ACT2. The 


incidence of infections was higher with infliximab than with placebo in 


ACT1 (43.8%% versus 38.8%) and ACT2 (27.3% versus 23.6%). 


4.14 Probert et al. reported remission rates (ulcerative colitis symptom score 


less than 2) of 39% in the infliximab group and 30% in the placebo group 


at week 6, a difference of 9% (95% confidence interval [CI] −19% to 34%; 


p=0.76). At that time, health-related quality of life measured using IBDQ 


and EQ-5D improved more with infliximab than with placebo (p-value not 


reported). In UC-SUCCESS, a greater proportion of patients who received 


infliximab plus azathioprine were in steroid-free remission at week 16 


(39.7%) than patients who received infliximab alone (22.1%; p=0.017) or 


azathioprine alone (23.7%; p=0.813). The greatest changes in IBDQ and 


SF-36 scores from baseline were for infliximab plus azathioprine (for both 


IBDQ and SF-36 score changes, p<0.05 versus azathioprine alone or 


versus infliximab alone). 


4.15 Inflectra and Remsima are biosimilar products to infliximab that were 


developed as single product, CT-P13, which was evaluated against 


Remicade (the reference proprietary product) in 2 RCTs:  


 PLANET AS: a phase I trial comparing the pharmacokinetics, efficacy 


and safety of CT-P13 and Remicade in patients with ankylosing 


spondylitis (n=250). 


 PLANET RA: a phase III trial comparing the efficacy and safety of CT-


P13 and Remicade in patients with rheumatoid arthritis whose disease 


had an inadequate response to methotrexate (n=606).  


The objective of these trials was to demonstrate that CT-P13 was similar 


to the reference product. In PLANET AS, the pharmacokinetic profiles of 


CT-P13 and Remicade were considered to be comparable after 5 doses. 


PLANET RA reached its primary end point because the 95% CI for the 
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difference in the American College of Rheumatology 20% response rate 


at week 30 was contained within the pre-defined equivalence margin 


(±15%) in both the intention-to-treat (2%, 95% CI −6% to 10%0) and per-


protocol (4%, 95% CI −4% to 12%) populations. The European Public 


Assessment Reports (EPARs) for Inflectra and Remsima acknowledged 


that the pharmacokinetics, efficacy, safety, and immunogenicity profiles of 


CT-P13 were similar to those of Remicade in PLANET AS and PLANET 


RA. Although neither of the trials was for ulcerative colitis, the EPAR 


states that the totality of the data comparing CT-P13 with Remicade 


allows for the extrapolation of the evidence generated by PLANET AS and 


PLANET RA to all other indications of Remicade. 


Subgroups 


4.16 The scope states that if evidence allows subgroup analysis of patients 


based on duration of disease will be considered. Only ULTRA2 and 


PURSUIT-Maintenance reported outcomes by duration of disease. In 


ULTRA2, disease duration did not predict remission at week 8. However, 


at week 52, patients who received adalimumab were more likely to be in 


remission relative to those who received placebo if they had had their 


disease for longer than 2 years (odds ratio [OR] 3.59, 95% CI 1.9 to 6.9) 


than if they had had it for 2 years or less (OR 0.22, 95% CI 0.04 to 1.1). In 


PURSUIT-Maintenance, golimumab 50 mg was more likely to maintain 


clinical response relative to placebo among patients with disease 


durations of 5 to 15 years (OR 2.3, 95% CI 1.0 to 5.4) than among those 


with disease durations of 5 years or less (OR 1.4, 95% CI 0.9 to 2.7). 


Patients who received golimumab 100 mg were also more likely to have a 


clinical response if they had a longer duration of disease (>5 to ≤15 years: 


OR 2.2, 95% CI 1.0 to 4.9; ≤5 years: OR 1.6 95% CI 0.8 to 3.1). 


Network meta-analysis 


4.17 Because no RCTs compared adalimumab, golimumab or infliximab 


directly with each other, the Assessment Group performed a network 


meta-analysis using the placebo-controlled RCTs for each intervention.  
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RCTs were eligible for inclusion if they reported data on both clinical 


response and remission at either an induction (6–8 weeks) or 


maintenance (30 or 52 weeks) time point. Although Probert et al. and UC-


SUCCESS provided this, the Assessment Group did not use them 


because the definitions of clinical response and remission in Probert et al. 


differed from the other trials and most patients in UC-SUCCESS had not 


received azathioprine. ULTRA2 was the only trial to include both patients 


who had previously received and who had not received an anti-TNF-alpha 


agent. For its base case, the Assessment Group used the data relating 


only to patients who had not received anti-TNF-alpha. It also excluded 


Suzuki et al. from the base case because Suzuki et al. was conducted in 


Japanese patients only. However, the Assessment Group did 3 sensitivity 


analyses: firstly using data for the overall population in ULTRA2 (patients 


who had received and those who had not received an anti-TNF-alpha 


agent), secondly including Suzuki et al., and thirdly combining these 2 


together.  


4.18 For the base case and each of the sensitivity analyses, the Assessment 


Group compared the effects of adalimumab, golimumab, and infliximab 


with respect to each of the following: 


 induction of clinical response or remission at week 8 


 maintenance of clinical response or remission at week 32 for patients 


starting with a clinical response at week 8 


 maintenance of clinical response or remission at week 32 for patients 


starting in remission at week 8 


 maintenance of clinical response or remission at week 52 for patients 


starting with a clinical response at week 32 


 maintenance of clinical response or remission at week 52 for patients 


starting in remission at week 32. 


The Assessment Group used between 3 and 5 RCTs to perform the 


network meta-analysis for each of the above-listed outcomes, noting mild 







CONFIDENTIAL 


National Institute for Health and Care Excellence 23 of 54 


Overview – Infliximab, adalimumab and golimumab for treating moderately to severely active 
ulcerative colitis after the failure of conventional therapy (including a review of TA140 and TA262) 


Issue date: August 2014 


to moderate heterogeneity between individual study results in all the 


analyses. For each outcome, the Assessment Group reported:  


 the effect of each treatment compared with placebo and with the other 


treatments on the probit scale (where negative values indicate that the 


intervention is more effective than the comparator) together with 


credible intervals (CrI) 


 the probability of each treatment being ranked the best, second-best, 


third-best and so on 


 the probability of the disease being active, responding and remitting at 


the end of therapy (week 8 for induction and week 32 or 52 for 


maintenance) with each treatment. 


4.19 In the Assessment Group’s base case, all treatments had a statistically 


significant favourable effect relative to placebo when assessed for 


induction therapy (Table 3). The greatest effect on inducing clinical 


response or remission was associated with infliximab (effect versus 


placebo −0.92, 95% CrI −1.27 to −0.56), which had a 93% probability of 


being the best treatment for that outcome. The probability of the disease 


remaining active, responding or remitting after 8 weeks of infliximab 


therapy was 29%, 35% and 36% respectively. 


Table 3 Base-case results of the network meta-analysis: induction phase 


 Effect on the probit scale (CrI) 


 Versus placebo Versus adalimumab Versus Golimumab 


Adalimumab −0.40 (−0.76 to −0.04) - - 


Golimumab −0.49 (−0.97 to −0.01) −0.10 (−0.69 to 0.50) - 


Infliximab −0.92 (−1.27 to −0.56) −0.52 (−1.03 to 0.00) −0.42 (−1.00 to 0.17) 


Adapted from figure 14 on page 95 of the assessment report 


 


4.20 For the maintenance of clinical response or remission (Table 4), 


golimumab 100 mg had the greatest effect at week 32 in patients who 


started with a clinical response at week 8 (effect versus placebo −0.42, 


95% CrI −1.06 to 0.21), while golimumab 50 mg had the greatest effect in 


those who started in remission (effect versus placebo −0.63, 95% CrI 
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−1.36 to 0.11). However, neither of these effects was statistically 


significant. At week 52, infliximab had the greatest effect in patients who 


started with a clinical response at week 32 (effect versus placebo −0.36, 


95% CrI −1.33 to 0.62), while adalimumab had the greatest effect in those 


who started in remission (effect versus placebo −1.04, 95% CrI −1.93 to 


−0.12). Only the effect of adalimumab was statistically significant. 


Table 4 Base-case results of the network meta-analysis: maintenance phase 


Effect on the 
probit scale (CrI) 


Maintenance at 
week 32 for 


patients starting 
with a 


response at 
week 8 


Maintenance at 
week 32 for 


patients starting 
in remission at 


week 8 


Maintenance at 
week 52 for 


patients starting 
with a 


response at 
week 32 


Maintenance at 
week 52 for 


patients starting 
in remission at 


week 32 


Versus placebo  


Adalimumab −0.03 


(−0.76 to 0.68) 


0.19 


(−0.75 to 1.09) 


0.31 


(−0.58 to 1.27) 


−1.04 


(−1.93 to −0.12) 


Golimumab 50 mg −0.31 


(−0.97 to 0.30) 


−0.63 


(−1.36 to 0.11) 


−0.17 


(−1.01 to 0.69) 


0.05 


(−0.80 to 0.89) 


Golimumab 
100 mg 


−0.42 


(−1.06 to 0.21) 


−0.61 


(−1.32 to 0.11) 


0.20 


(−0.63 to 1.03) 


−0.16 


(−1.00 to 0.69) 


Infliximab −0.24 


(−0.78 to 0.29) 


−0.11 


(−0.78 to 0.56) 


−0.36 


(−1.33 to 0.62) 


−0.24 


(−1.21 to 0.75) 


Versus 
adalimumab 


 


Golimumab 50 mg −0.29 


(−1.24 to 0.67) 


−0.82 


(−1.96 to 0.39) 


−0.49 


(−1.77 to 0.77) 


1.08 


(−0.18 to 2.31) 


Golimumab 
100 mg 


−0.38 


(−1.36 to 0.59) 


−0.79 


(−1.96 to 0.42) 


−0.12 


(−1.36 to 1.11) 


0.87 


(−0.38 to 2.11) 


Infliximab −0.20 


(−1.09 to 0.69) 


−0.29 


(−1.41 to 0.85) 


−0.67 


(−2.04 to 0.66) 


0.78 


(−0.53 to 2.14) 


Versus golimumab 
50 mg 


 


Golimumab 
100 mg 


−0.10 


(−0.72 to 0.55) 


0.02 


(−0.69 to 0.75) 


0.38 


(−0.47 to 1.20) 


−0.20 


(−1.01 to 0.61) 


Infliximab 0.07 


(−0.75 to 0.91) 


0.52 


(−0.46 to 1.49) 


−0.18 


(−1.51 to 1.10) 


−0.29 


(−1.57 to 1.02) 


Versus golimumab 
100 mg 


 


Infliximab 0.18 


(−0.68 to 1.01) 


0.51 


(−0.48 to 1.45) 


−0.56 


(1.85 to 0.73) 


−0.08 


(−1.37 to 1.24) 
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Adapted from the assessment report 


 


4.21 In the maintenance phase, the probability of the treatment associated with 


the greatest effect being the best treatment to maintain clinical response 


or remission ranged from 47% to 84% (Table 5). The probability of the 


disease responding or remitting after maintenance therapy with the best 


treatment ranged from 63% to 92%. 


Table 5 Probability of being best treatment and of ending in each health state 
at the end of therapy: maintenance phase 


Outcome Best 
treatment 


Probability 
being best 
treatment 


Probability ending 


 Having 
no 


response 


Having a 
response 


Being in 
remission 


Maintenance at week 32 
for patients starting with 
a response at week 8 


Golimumab 
100 mg 


47% 37% 29% 35% 


Maintenance at week 32 
for patients starting in 
remission at week 8 


Golimumab 
50 mg 


47% 18% 14% 69% 


Maintenance at week 52 
for patients starting with 
a response at week 32 


Infliximab 56% 25% 34% 41% 


Maintenance at week 52 
for patients starting in 
remission at week 32 


Adalimumab 84% 8% 8% 83% 


Adapted from the assessment report 


 


4.22 In all 3 sensitivity analyses, infliximab had the greatest effect on inducing 


clinical response or remission (effect versus placebo ranged from −0.91 to 


−0.92), with a 94%–97% probability of being the best treatment for that 


outcome. The probability of the disease responding or remitting after 8 


weeks of infliximab therapy was between 70% and 71%. For maintenance 


therapy, the best treatment for each outcome remained the same as in the 


base case in all sensitivity analyses (Table 6). 
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Table 6 Results of the sensitivity analyses: maintenance phase 


 Maintenance at 
week 32 for 


patients 
starting with a 
response at 


week 8 


Maintenance at 
week 32 for 


patients 
starting in 


remission at 
week 8 


Maintenance at 
week 52 for 


patients 
starting with a 
response at 


week 32 


Maintenance at 
week 52 for 


patients 
starting in 


remission at 
week 32 


Base case 


Best treatment 
(probability) 


Golimumab 
100 mg (47%) 


Golimumab 
50 mg (47%) 


Infliximab 
(56%) 


Adalimumab 
(84%) 


Effect vs. placebo 
(CrI) 


−0.42 


(−1.06 to 0.21) 


−0.63 


(−1.36 to 0.11) 


−0.36 


(−1.33 to 0.62) 


−1.04 


(−1.93 to 
−0.12) 


Probability ending 
with active, 
responding or 
remitting disease 


37%, 


29%, 


35% 


18%, 


14%, 


69% 


25%, 


34%, 


41% 


8%, 


8%, 


83% 


Sensitivity analysis 1 (using data for the overall population in ULTRA2) 


Best treatment 
(probability) 


Golimumab 
100 mg (43%) 


Golimumab 
50 mg (44%) 


Infliximab 
(52%) 


Adalimumab 
(78%) 


Effect vs. placebo 
(CrI) 


−0.41  


(−1.06 to 0.22) 


−0.62 


(−1.36 to 0.11) 


−0.37 


(−1.30 to 0.59) 


−0.86 


(−1.71 to 0.00) 


Probability having 
active, responding 
or remitting disease 


39%, 


29%, 


32% 


20%, 


14%, 


65% 


25%, 


34%, 


41% 


10%, 


10%, 


80% 


Sensitivity analysis 2 (including Suzuki et al.) 


Best treatment 
(probability) 


Golimumab 
100 mg (44%) 


Golimumab 
50 mg (46%) 


Infliximab 
(57%) 


Adalimumab 
(84%) 


Effect vs. placebo 
(CrI) 


−0.43 


(−1.03 to 0.19) 


−0.61 


(−1.30 to 0.09) 


−0.36 


(−1.29 to 0.58) 


−0.93 


(−1.59 to 
−0.25) 


Probability having 
active, responding 
or remitting disease 


36%, 


29%, 


35% 


18%, 


14%, 


68% 


23%, 


35%, 


42% 


9%, 


11%, 


80% 


Sensitivity analysis 3 (sensitivity analyses ‘1’ and ‘2’ together) 


Best treatment 
(probability) 


Golimumab 
100 mg (40%) 


Golimumab 
50 mg (46%) 


Infliximab 
(55%) 


Adalimumab 
(80%) 


Effect vs. placebo 
(CrI) 


−0.41 


(−1.00 to 0.17) 


−0.62 


(−1.33 to 0.06) 


−0.38 


(−1.27 to 0.55) 


−0.85 


(−1.49 to 
−0.16) 


Probability having 
active, responding 
or remitting disease 


39%, 


29%, 


32% 


20%, 


15%, 


65% 


24%, 


36%, 


40% 


10%, 


12%, 


78% 


Adapted from the assessment report 
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Children and adolescents population 


4.23 The Assessment Group identified 1 open-label RCT in children and 


adolescents, Hyams et al., which evaluated infliximab as maintenance 


therapy. Patients initially received 5 mg/kg infliximab induction therapy at 


weeks 0, 2 and 6; patients whose disease responded were then 


randomised to one of 2 infliximab maintenance groups: infliximab 5 mg/kg 


every 8 weeks (n=22) or infliximab 5 mg/kg every 12 weeks (n=23). 


Eligible patients were 6 to 17 years old, had moderately to severely active 


ulcerative colitis defined as a Mayo score of 6–12 (with evidence of 


endoscopic disease), and had received at least 1 conventional therapy 


(aminosalicylates, drugs that affect the immune response [6-


mercaptopurine or azathioprine] or corticosteroids). The primary end point 


was clinical response assessed at week 8 for induction therapy (before 


randomisation) and week 54 for maintenance therapy. Remission was a 


secondary end point that was defined as a Paediatric Ulcerative Colitis 


Activity Index (PUCAI) score less than 10 (a PUCAI score of 65 or more 


reflects severe disease; for a description of the PUCAI, see pages 12–13 


of the assessment report). Although infliximab is licensed in children and 


adolescents for treating severely active ulcerative colitis only, the 


Assessment Group included Hyams et al. despite it being for moderately 


to severely active disease. This was because the Assessment Group did 


not identify placebo-controlled or head-to-head RCTs against other active 


treatments for infliximab in children and adolescents. 


4.24 At week 8, 73.3% (44/60) of patients had a clinical response and 40.0% 


(24/60) were in remission. Of those who had a response, a greater 


proportion of patients who then received infliximab 5mg/kg every 8 weeks 


were in PUCAI remission at week 54 than patients who received infliximab 


5mg/kg every 12 weeks (38.1% versus 18.2%; p-values not reported). In 


addition, 38.5% and 0.0% of patients who received infliximab every 8 


weeks or every 12 weeks, respectively, were in PUCAI remission without 
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the use of corticosteroids at week 54. No health-related quality of life data 


were available from Hyams et al.  


4.25 All patients in Hyams et al. reported having at least 1 adverse event. 


However, by week 54, more patient receiving infliximab every 12 weeks 


had stopped treatment because of an adverse event than patients 


receiving infliximab every 8 weeks (6/23 [26.1%] versus 3/22 [13.6%]). 


The number of patients who had 1 or more serious adverse event, 


infections, or reactions at the site of administration was similar in both 


infliximab groups. 


5 Comments from other consultees 


5.1 Patient experts indicated that ulcerative colitis affects education, 


employment, personal relationships, and social and family life because of 


the unpredictable pattern of disease flare-ups. In addition, the frequent 


and urgent need to go to the toilet, irregular sleeping patterns, pain and 


fatigue are symptoms of ulcerative colitis that affect self-esteem and 


social functioning, which if left untreated can cause anxiety about loss of 


bowel control. Patient experts also noted that ulcerative colitis presents at 


an early age when people are beginning their career and long-term 


relationships. They indicated that 30% of patients continue to experience 


flares or chronic symptoms despite conventional therapy, so biological 


treatments offer hope to these patients and can help them resume their 


normal lives. However, it was noted that access to biological treatments is 


currently limited to patients who are able to secure exceptional funding 


through their clinical commissioning group, which sometimes leaves the 


patient without adequate treatment until their disease becomes so severe 


that they may require emergency surgery. 


5.2 Comments from professional groups indicated that ulcerative colitis is a 


challenging condition to treat, particularly in patients with treatment-


refractory disease who, as a result, have a reduced quality of life, and 


often no treatment options but colectomy and the formation of an 
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ileostomy (that is, the diversion of the small intestine through an opening 


in the abdomen). Comments explained that often this surgery is needed in 


young people in whom a stoma (the artificial opening made into the 


abdomen) may be socially disadvantaging. In addition, young patients, 


who may not have started a family, often delay or dismiss ileo-anal pouch 


anastomosis (by which an internal reservoir for stool is surgically created) 


because this is a surgery in the pelvis that can affect fertility. Therefore, 


for these patients anti-TNF-alpha therapy is a valuable option because it 


can avoid surgery when the patient is in education, has not formed 


permanent relationships or a family, or risks losing employment because 


of their illness. Comments noted, however, that it is difficult to extrapolate 


from seemingly uniform clinical trials, with rigid inclusion criteria, to assess 


the impact of anti-TNF-alpha therapy on patients’ quality of life compared 


with surgery. 


5.3 Professional groups highlighted that ACT1 and ACT2 showed a 


statistically significant reduction in the rate of colectomy at week 54 in 


10% of patients who received infliximab compared with 17% of those who 


received placebo. It was also noted that long-term follow-up data from 


ACT1 and ACT2 demonstrated a persistent response to infliximab and low 


rates of colectomy at up to 4 years after starting treatment. In addition, 


patient experts indicated that the risk of colon cancer increases after 8 to 


10 years of active disease and that biological therapy could decrease it. 


Submissions to NICE made by patients with ulcerative colitis suggested 


that infliximab is an effective treatment that prevented symptoms from 


recurring and helped patients maintain a good health state for long 


periods, although it caused reactions in some patients when first taken. 


Comments from professional groups stated that, while the clinical 


evidence base is smaller for adalimumab and golimumab than for 


infliximab, there are high-quality data with broadly similar results to 


infliximab for both treatments. They suggested considering separately 


subgroups of patients likely to respond better to treatment because this 


would improve cost effectiveness. Patient experts stated that while 
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biological therapy is relatively expensive, it reduces the costs of other 


services, which may offset the high drug costs in the long term. 


5.4 Comments from professional groups noted that NICE guidance on anti-


TNF-alpha therapy differs for Crohn’s disease and ulcerative colitis, 


resulting in anti-TNF-alpha treatments being widely available for Crohn’s 


disease but not ulcerative colitis. The comments indicated that there is 


growing evidence that Crohn’s disease and ulcerative colitis share 


common genetic factors, making it difficult to differentiate between them 


clinically. In addition, both diseases can be associated with chronic active 


symptoms that are refractory to conventional therapy. The comments 


summarised that the benefit of anti-TNF-alpha drugs for ulcerative colitis 


will be similar to that for Crohn’s disease, and so guidance for these 2 


conditions should be similar to. 


5.5 Clinical specialists stated that outcomes should explicitly include rates of 


steroid-free remission. They also advised that treatment goals beyond 


symptom control and improved quality of life, such as complete mucosal 


healing and reduced complication rates, are important. Patients who 


received infliximab also stated that the side effects of corticosteroids, 


notably rounded face and severe acne, lower the patient’s self-esteem 


and that biological treatments can help overcome these problems as the 


patient tapers off corticosteroids. 


6 Cost-effectiveness evidence 


6.1 The Assessment Group’s systematic review of cost-effectiveness 


evidence identified 3 published economic evaluations of TNF-alpha 


inhibitors (Park et al. 2012, Tsai et al. 2008 and Xie et al. 2009). In 


addition, the companies’ submissions to NICE for adalimumab, 


golimumab and infliximab included economic models, which the 


Assessment Group critiqued (the models for golimumab and infliximab 


were critiqued together because they were submitted by the same 


company and the Assessment Group indicated that they were identical). 
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The Assessment Group also developed its own economic model to 


assess the cost-effectiveness of adalimumab, golimumab and infliximab 


for moderate to severe ulcerative colitis. 


6.2 All 3 published economic evaluations used a Markov model to compare 2 


or 3 treatment strategies (Table 7). Park et al. modelled patients with 


severe ulcerative colitis, whereas Tsai et al. and Xie et al. modelled 


patients with moderate to severe ulcerative colitis.  


Table 7 Summary of published economic evaluations 


Study Intervention Comparator ICER 


(intervention vs. 
comparator) 


Most 
sensitive 


parameters 


Park et al. 


 


US 
perspective 


 


Lifetime 
horizon 


Standard medical 
therapy (a sequence of 
mesalamine, 
azathioprine, infliximab 
and tacrolimus with the 
possibility of then having 
colectomy with ileal 
pouch-anal anastamosis) 


Early 
colectomy with 
ileal pouch-
anal 
anastamosis 


$1,476,783 per 
QALY gained 


Patients’ 
quality of life 
after 
colectomy 
with ileal 
pouch-anal 
anastomosis 


Tsai et al. 


 


UK 
perspective 


 


10-year 
time 
horizon 


Infliximab (5 mg/kg) 
maintenance therapy 


Standard care 
(immuno-
modulators 
and/or cortico-
steroids) 


In patients 
starting with a 
clinical response: 
£27,424 per 
QALY gained 


 


In patients 
starting in 
remission: 
£19,696 per 
QALY gained 


Time 
horizon and 
patient body 
weight 


Xie et al. 


 


Canadian 
perspective 


 


5-year time 
horizon 


A: infliximab 5 mg/kg 
then adalimumab if no 
response or if response 
is lost during 
maintenance therapy 


 


B: infliximab 5 mg/kg 
then infliximab 10 mg/kg 
if no response, then 
adalimumab if response 
is lost during 
maintenance therapy 


‘Usual care’ 
(amino-
salicylates plus 
immuno-
suppressants) 


For ‘A’ vs. 
comparator: 
CAN$358,088 per 
QALY gained 


 


For ‘B’ vs. 
comparator: 
CAN$575,540 per 
QALY gained 


Remission 
rates, early 
surgery rate, 
and utility 
values 


ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year 
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6.3 The Assessment Group considered that none of the published studies 


provided sufficient evidence on the cost-effectiveness of biological 


treatments from a UK perspective. It indicated that only Park et al. 


reflected the increased risk of colorectal cancer associated with ulcerative 


colitis, while Xie et al. did not include mortality at all in the model. In 


addition, Xie et al. assumed that adalimumab and infliximab 5 mg/kg were 


clinically equivalent because there was no RCT evidence comparing 


adalimumab with infliximab at the time of the analysis. The Assessment 


Group considered this uncertain given the existing evidence from the 


RCTs for adalimumab and infliximab. The Assessment Group also noted 


that the time horizons in the models ranged from 5 years to lifetime, 


making the results difficult to compare. Furthermore, Tsai et al. and Xie et 


al. used different assumptions around utility values, which the 


Assessment Group indicated may partly explain why Tsai et al. reported 


favourable results for infliximab (incremental cost-effectiveness ratios 


[ICERs] of less than £30,000 per quality-adjusted life year [QALY] 


gained), while Xie et al. did not (ICERs of more than CAN$350,000 per 


QALY gained). 


Company’s model: adalimumab 


6.4 The company’s analysis compared the cost-effectiveness of adalimumab 


plus conventional therapy with conventional therapy alone for moderately 


to severely active ulcerative colitis that responded inadequately to 


conventional therapy. The population in the base case comprised both 


patients who had previously received an anti-TNF-alpha other than 


adalimumab and those who had not received any anti-TNF-alpha. The 


company also presented a sensitivity analysis in which it modelled only 


patients who had not previously received an anti-TNF-alpha agent. The 


analysis estimated the direct healthcare costs to the NHS and QALYs 


over a 10-year time horizon using a cycle length of 2 weeks. 
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6.5 The company used a Markov model simulating 8 states: 3 states before 


surgery (‘remission’, ‘mild’, and ‘moderate-to-severe’), 1 ‘surgery’ state, 


and 4 states after surgery (‘post-surgery without complication’, ‘transient 


complication’, ‘chronic complication’, and ‘surgery-related death’). For a 


diagram of the model, see figure 17 on page 71 of the company’s 


submission. The company derived the probabilities of patients moving 


between states before surgery primarily from ULTRA2 and the extension 


study ULTRA3. It derived the transition probabilities for the surgery and 


post-surgery states based on published literature. 


6.6 The company assigned a utility value to each state in the model. Although 


UTRA2 collected health-related quality of life data using the Short Form-


36 (SF-36) survey, the company did not transform these data to SF-6D, 


arguing that this may overestimate the utility value for patients who had 


severe disease in ULTRA2. Instead, it obtained the utility values for the 


states before surgery from a study by Swinburn et al. and those for the 


states after surgery mainly from a study by Tsai et al. For the utility values 


used in the model, see table 5 on page 18 of appendix 1 of the company’s 


submission. Costs in the model included drug costs, disease state costs, 


hospitalisation costs, surgery costs, costs of complications after surgery, 


and costs associated with surgery-related death. All costs were derived 


from published literature. 


6.7 The base-case ICER for adalimumab plus conventional therapy compared 


with conventional therapy alone was £34,417 per QALY gained. When the 


company varied key parameters in the model 1 at a time, ICERs ranged 


from £29,437 to £38,073 per QALY gained. The probability of adalimumab 


plus conventional therapy being cost-effective compared with 


conventional therapy alone at a maximum acceptable ICER of £30,000 


per QALY gained was 30%. In the sensitivity analysis relating to patients 


who had not previously received an anti-TNF-alpha agent, the ICER for 


adalimumab plus conventional therapy was close to the base-case ICER 


at £35,970 per QALY gained. 
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6.8 Critiquing the company’s decision problem, the Assessment Group stated 


that the company – having excluded other anti-TNF-alpha agents 


(golimumab and infliximab) and surgery as comparators – deviated from 


the final scope. In addition, it stated that the company unnecessarily used 


a shorter cycle length than the time point for assessing induction in 


ULTRA2 (6 weeks); did not transform the data collected in ULTRA2 using 


SF-36 to SF-6D utility values; assumed that surgery improves the utility 


score by only 0.06 compared with active disease; and modelled the rate at 


which patients had surgery inaccurately. 


Company’s model: golimumab and infliximab 


6.9 The company’s model compared adalimumab, golimumab and infliximab 


with each other and with colectomy for moderate to severe ulcerative 


colitis that failed previous treatment. Conventional therapy was not a 


comparator in the analysis. The company chose a cycle length of 2 


months and a 10-year time horizon. The perspective on costs was that of 


the NHS. Costs and health effects were discounted at an annual rate of 


3.5%. 


6.10 The company’s model was hybrid in that it used a ‘decision tree’ to model 


the probabilities of biological treatments inducing a response or remission, 


and the probabilities of surviving and of having surgery-related 


complications after colectomy; then a Markov model (simulating 11 states) 


to estimate the long-term outcomes of maintenance therapy and 


colectomy. For a diagram of the model, see figures 78 and 79 on page 


175 of the assessment report. Patients receiving biological treatments in 


the model started with active, responding or remitting disease. If patients 


had responding or remitting disease at the end of induction therapy, they 


received maintenance therapy. Patients whose disease did not respond to 


induction therapy, and those in whom previous response was lost during 


maintenance therapy, received steroids intravenously. They could then 


continue on steroids or have colectomy. The probabilities of patients 
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moving between states in the induction and maintenance phases were 


based on network meta-analyses conducted by the manufacturer. 


6.11 Costs and utility values were attached to each state. The model 


incorporated the patient access scheme for golimumab. Utility values 


were based on PURSUIT-SC in the golimumab model and on ACT1 in the 


infliximab model. For the utility values used in each model, see table 43 


on page 181 of the assessment report. Golimumab and infliximab were 


assumed to be administered at the licensed dose. For adalimumab, the 


company used the licensed induction dose regimen of 160 mg at week 0 


and 80 mg at week 2, but after induction it assumed that only 50% of 


patients receive the licensed maintenance dose of 40 mg every other 


week while the other 50% receive 40 mg every week. It stated that this 


was because 22.9% of patients in the ULTRA2 trial received 40 mg every 


week instead of every other week, but it also stated that based on clinical 


advice, up to 80% of patients would receive weekly doses in clinical 


practice. The company assumed that in each treatment group some 


patients also receive background conventional therapy. 


6.12 The company presented the cost-effectiveness results as pairwise ICERs 


(that is, ICERs comparing technologies head-to-head rather than 


incrementally from the least costly to the most costly). For golimumab, it 


reported ICERs of £27,994 per QALY gained compared with colectomy, 


and £80,318 saved per QALY lost compared with infliximab. Adalimumab 


was more expensive and less effective than golimumab in this analysis 


(dominated). The ICERs for infliximab were £38,307 per QALY gained 


compared with colectomy, £54,564 per QALY gained compared with 


adalimumab, and £75,998 per QALY gained compared with golimumab. 


6.13 The Assessment Group stated that generally the company’s analysis was 


in line with the NICE reference case, but deviated from the final scope in 


that conventional therapy was not included as a comparator. Furthermore, 


it stated that the company – having assumed that patients can only have 



http://publications.nice.org.uk/guide-to-the-methods-of-technology-appraisal-2013-pmg9/the-reference-case
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steroids or colectomy after biological therapy fails – modelled a treatment 


pathway associated with severe disease, not moderate to severe disease 


for which further medical treatment would still be considered. The 


Assessment Group also indicated that the company did not describe its 


network meta-analyses in sufficient detail, did not explain how it estimated 


the probabilities of moving between states, and did not justify the selection 


of the data sources for certain parameters. The 2 company models used 


different sources for the utility values and made different assumptions 


about resource use, which the Assessment Group did not consider 


appropriate given that the 2 models addressed identical decision 


problems. The Assessment Group indicated that in an incremental 


analysis, infliximab should be compared with golimumab, which results in 


ICERs of approximately £75,000 to £80,000 per QALY gained. 


Assessment Group’s model  


6.14 The Assessment Group developed a de novo economic model to assess 


the cost-effectiveness of adalimumab, golimumab and infliximab (at their 


licensed doses) compared with each other and with conventional therapy 


or surgery for moderate to severe ulcerative colitis that had failed at least 


1 previous therapy. Conventional therapy comprised corticosteroids, 


aminosalicylates and drugs that affect the immune response. The 


Assessment Group used a lifetime time horizon, which it divided into 2 


phases, induction and maintenance. The cycle length for the induction 


phase was 8 weeks and for the maintenance phase, it was 26 weeks. The 


perspective of the analysis was that of the NHS and personal social 


services, and costs and health effects were discounted at an annual rate 


of 3.5%. The model was fully probabilistic (that is, produced results by 


varying the input parameters simultaneously with values from a probability 


distribution). 


6.15 The Assessment Group’s model was a state-transition Markov cohort 


model simulating 8 states (Figure 1):  
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 1. on biological therapy (adalimumab, golimumab or infliximab) – active 


disease (that is, no response or remission) 


 2. on biological therapy – response 


 3. on biological therapy – remission 


 4. on conventional therapy – active disease 


 5. on conventional therapy – response 


 6. on conventional therapy – remission 


 7. post-surgery (with or without complications) 


 8. dead.  


Surgery was incorporated as an event rather than a state (that is, patients 


had colectomy then moved to the post-surgery state if they survived or to 


the death state if not). The probability of patients moving between states 


was based on the Assessment Group’s network meta-analysis. The model 


used the same definitions of clinical response and remission as the RCTs 


identified from the systematic review (see section 4.4). 
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Figure 1 Assessment Group’s model structure 


 


Source: Figure 88 on page 217 of the assessment report 


 


6.16 The Assessment Group assumed that patients enter the model at the age 


of 40 years and have an average body weight of 77 kg, in line with the 


patient characteristics in RCTs. In the model, all patients started in the 


induction phase and received biological or conventional therapy, or had 


surgery (early colectomy). Patients who received biological therapy were 


assumed to also receive conventional background therapy. If the 
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biological treatment led to a clinical response or remission, the patient 


continued on the same treatment in the maintenance phase; if not, they 


stopped that treatment and received conventional therapy. Patients who 


continued biological therapy in the maintenance phase received it for as 


long as response or remission was maintained; if response was lost, they 


moved to conventional therapy. Patients who started on conventional 


therapy and those who received a biological treatment then moved to 


conventional therapy continued conventional therapy in the maintenance 


phase whether or not their disease responded or remitted, but they could 


have colectomy if their disease remained active. Therefore, colectomy 


was included in the analysis both as a comparator (early colectomy) and 


as an intervention received further down the treatment pathway after 


biological or conventional therapy. All patients who had colectomy 


remained in the post-surgery state until they died.  


6.17 To derive the rate at which patients have colectomy, the Assessment 


Group used a study by Solberg et al., estimating that every 6 months 


0.51% of patients have colectomy. Based on another study by Arai et al., 


it assumed that 47.3% and 5% of those patients will develop transient or 


chronic complications respectively. In patients who survived surgery, all 


transient complications were assumed to occur and resolve during the first 


cycle after surgery, whereas chronic complications continued until the 


patient died. 


6.18 The model included 2 types of mortality: mortality during colectomy and 


mortality from causes other than ulcerative colitis and colectomy. The 


Assessment Group assumed that 3% of patients who had colectomy died 


during surgery, an estimate it obtained from the UK Inflammatory Bowel 


Disease audit. All patients in the model had a probability of dying from 


other causes, which the Assessment Group modelled based on data from 


the Office for National Statistics. 
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6.19 In the model, the patient’s health-related quality of life depended on the 


outcome of drug therapy (whether the disease remained active, 


responded or remitted), whether the patient had colectomy, and if so, 


whether they developed complications afterwards. It did not depend on 


whether the patient received biological or conventional therapy. The 


Assessment Group stated that the studies by Woehl et al. and Swinburn 


et al. were the most useful to source utility values in the model because 


they were UK-based, included reasonably large number of patients 


(n=180 and n=230 respectively) and reported EQ-5D utility values for 


most states in the model (Table 8). 


 Woehl et al.: patients in the study may or may not have had surgery. 


Among patients who did not have surgery, utility values were reported 


to be 0.87 (standard deviation [SD] 0.15) for remitting disease, 0.76 


(SD 0.18) for mild disease, and 0.41 (SD 0.34) for moderate to severe 


disease. These categories of disease severity were based on the 


Simple Colitis Activity Index. The Assessment Group assumed that the 


utility value for moderate to severe disease that responded to treatment 


was equal to the value for mildly active disease in Woehl et al. (0.76). 


In patients who had surgery, the utility value was 0.71, which the 


Assessment Group adjusted to account for the effect of chronic 


complications after colectomy on the patient’s quality of life, estimating 


a utility value of 0.70 in the post-surgery state.  


 Swinburn et al.: of the 230 patients included in the study, 30 had 


previously had surgery. EQ-5D utility values were collected through an 


online survey across different categories of disease severity measured 


using the IBDQ. The utility value for patients who had surgery was 0.59 


(95% CI 0.55 to 0.63). For patients who did not have surgery, utility 


values were 0.91 (95% CI 0.87 to 0.95) for remitting disease (n=78); 


0.80 (95% CI 0.70 to 0.85) for mild disease (n=47); 0.68 (95% CI 0.58 


to 0.78) for moderate disease (n=31); and 0.45 (95% CI 0.35 to 0.55) 


for severe disease (n=44). Because the model included patients who 


had ‘moderate to severe disease’ disease (rather than moderate or 
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severe disease), the Assessment Group averaged the utility values for 


‘moderate’ and ‘severe’ disease in Swinburn et al. to derive a value for 


moderately to severely active disease (no response). It also assumed 


that the utility value for moderate to severe disease that responded to 


treatment was equal to the value for mildly active disease in Swinburn 


et al. (0.80). The Assessment Group noted that Swinburn et al. 


reported that utility values were, on average, lower in patients who had 


surgery than in those who did not (p=0.016). 


The Assessment Group chose Woehl et al. for its base case and used 


Swinburn et al. in a sensitivity analysis (see section 6.24). This was 


because the utility value after surgery in Woehl et al. (0.71) was more 


consistent with those reported in other studies than Swinburn et al (0.59). 


Table 8 Utility values applied in the model 


 No response Response Remission Post-surgery 


 Woehl 
et al.1 


Swin-
burn et 


al. 


Woehl 
et al.1 


Swin-
burn et 


al. 


Woehl 
et al.1 


Swin-
burn et 


al. 


Woehl 
et al.1 


Swin-
burn et 


al. 


Adalimumab 0.41 0.55 0.76 0.80 0.87 0.91 0.71 0.59 


Golimumab 0.41 0.55 0.76 0.80 0.87 0.91 0.71 0.59 


Infliximab 0.41 0.55 0.76 0.80 0.87 0.91 0.71 0.59 


Conventional 
therapy 


0.41 0.55 0.76 0.80 0.87 0.91 0.71 0.59 


Colectomy - - - - - - 0.71 0.59 
1 Study used in the base case 


Adapted from tables 70 and 71 on pages 226 and 227 of the assessment report 


 


6.20 The Assessment Group modelled the cost of adalimumab, golimumab and 


infliximab assuming that each treatment would be received at its licensed 


dosage. However, it assumed that a fixed proportion of patients (27%) 


receive adalimumab 40 mg as maintenance therapy every week instead 


of every 2 weeks (the licensed regimen) based on data reported in the 


company’s submission for adalimumab. The summary of product 


characteristics for golimumab recommends that therapy should be 


reconsidered in patients who do not benefit within 12 to 14 weeks after 


starting treatment (that is, after 4 doses). However, only the first 2 doses 
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of golimumab were costed in the induction phase. This was because 


PURSUIT-SC, from which the data for golimumab were obtained, 


evaluated golimumab after 2 doses (at week 6). Only infliximab incurred 


administration costs in the model (adalimumab and golimumab are 


administered subcutaneously and so are not associated with 


administration costs). The model incorporated the patient access scheme 


for golimumab. For the costs of biological treatments used in the model, 


see table 72 on page 228 of the assessment report. For conventional 


therapy, the Assessment Group assumed that in both the induction and 


maintenance phases, 100% of patients receive corticosteroids and 


aminosalicylates, 80% receive 6-mercaptopurine, and 20% receive 


azathioprine. Costs associated with consultant visits, endoscopy, 


hospitalisation, blood tests and surgery (including surgery-related 


complications) were also included in the model, see tables 74, 75 and 76 


on pages 231 and 232 of the assessment report. 


6.21 The Assessment Group presented results for patients in whom colectomy 


is a potential option, and separately for those in whom it is not. In addition, 


it performed one-way sensitivity analyses, varying parameters in the 


model 1 at a time. Parameters varied included the dataset used to 


estimate clinical effectiveness, the time horizon, utility values, health state 


costs, and assumptions around hospitalisations, surgery and chronic 


complications after surgery. For details of the individual parameters 


varied, see box 5 on page 234 of the Assessment Report.  


For patients in whom colectomy is a potential option  


6.22 The Assessment Group’s probabilistic base-case results estimated that 


colectomy provides 14.72 QALYs at a cost of £41,921. Adalimumab, 


golimumab, infliximab and conventional therapy provided fewer QALYs at 


a higher cost than colectomy; that is, they were dominated by colectomy 


(Table 9). 
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Table 9 Base-case results when colectomy is a comparator 


 Costs (£) QALYs Incremental 
costs (£) 


Incremental 
QALYs 


ICER 
(£/QALY) 


Colectomy 41,921 14.72 - - - 


Conventional 
therapy 


71,592 10.48 - - Dominated 


Golimumab 82,625 10.65 - - Dominated 


Adalimumab 89,289 10.83 - - Dominated 


Infliximab 94,665 10.82 - - Dominated 


ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year 


Adapted from table 1 on page 2 of the addendum to the assessment report 


 


6.23 The probability of colectomy being the most cost-effective treatment at 


maximum acceptable ICERs of £20,000 and £30,000 per QALY gained 


was 97% and 96% respectively. Adalimumab, golimumab and infliximab 


had a 0% probability of being cost-effective compared with colectomy at 


these maximum acceptable ICERs. For the cost-effectiveness 


acceptability curve, see figure 1 on page 3 of the addendum to the 


assessment report. 


6.24 In all one-way sensitivity analyses but 1, adalimumab, golimumab and 


infliximab were dominated by colectomy. This result changed only when 


the Assessment Group incorporated utility values (except post-surgical 


complications) from Swinburn et al. In this analysis, colectomy became 


the least effective option. In the incremental analysis, golimumab and 


conventional therapy were dominated and excluded from the analysis. 


Among the remaining alternatives, colectomy was the cheapest, followed 


by adalimumab then infliximab. The ICER for adalimumab compared with 


colectomy was £80,315 per QALY gained and that for infliximab 


compared with adalimumab was £179,374 per QALY gained. 


For patients in whom colectomy is not a potential option 


6.25 When medical options only were compared with each other, infliximab 


was dominated by adalimumab (although the difference in QALYs was 


small), and golimumab was extendedly dominated by adalimumab and 


conventional therapy (that is, a QALY was attained at a higher cost with 
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golimumab than with adalimumab because the ICER for golimumab 


compared with conventional therapy [£97,149 per QALY gained] was 


higher than that for adalimumab compared with conventional therapy). 


The incremental ICER for adalimumab compared with conventional 


therapy was £50,624 per QALY gained (Table 10). 


Table 10 Base-case results when colectomy is not a comparator 


 Costs 
(£) 


QALYs Incremental 
costs (£) 


Incremental 
QALYs 


ICER1 
(£/QALY) 


Incremental 
ICER2 


(£/QALY) 


Conventional 
therapy 


71,592 10.48 - - - - 


Golimumab 82,625 10.65 11,033 0.17 64,900 Extendedly 
dominated 


Adalimumab 89,289 10.83 1181 0.18 6560 50,624 


(vs. 
conventional 


therapy) 


Infliximab 94,665 10.82 5376 −0.01 Dominated Dominated 
1 ICER from moving to the next more costly and effective alternative 
2 ICER after excluding dominated and extendedly dominated strategies 


ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year 


Adapted from table 2 on page 3 of the addendum to the assessment report 


  


6.26 At a maximum acceptable ICER of £20,000 per QALY gained, 


adalimumab had a 0% probability of being cost-effective compared with 


conventional therapy. Its probability of being cost-effective compared with 


conventional therapy at a maximum acceptable ICER of £30,000 per 


QALY gained was approximately 5%. For the cost-effectiveness 


acceptability curve, see figure 2 on page 4 of the addendum to the 


assessment report. 


6.27 Because the difference in effectiveness between adalimumab and 


infliximab was small (0.01 QALY), the results were sensitive to the dataset 


used to estimate the clinical effectiveness of biological treatments. In all 


the sensitivity analyses in which alternative datasets were used, 


golimumab was extendedly dominated and excluded from the analyses. 


When the Assessment Group used data from ULTRA2 for the overall 
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population or included Suzuki et al., infliximab provided more QALYs than 


adalimumab, but the ICER for infliximab compared with adalimumab was 


greater than £250,000 per QALY gained in both analyses. For 


adalimumab compared with conventional therapy, the ICER was £54,309 


per QALY gained in the first analysis and £56,656 per QALY gained in the 


second (the base-case ICER was £50,624 per QALY gained). When the 


Assessment Group included data from ULTRA2 for the overall population 


and data from Suzuki et al. in the same analysis, infliximab was 


dominated by adalimumab; the ICER for adalimumab compared with 


conventional therapy was £56,014 per QALY gained. The Assessment 


Group also presented pairwise analyses comparing adalimumab, 


golimumab and infliximab head-to-head with conventional therapy using 


direct evidence from the respective RCTs. Compared with conventional 


therapy, the ICER for adalimumab was £70,075 per QALY gained, for 


golimumab it was £90,720 per QALY gained, and for infliximab it was 


£96,682 per QALY gained.  


For children and adolescents 


6.28 The Assessment Group presented a scenario analysis comparing 


infliximab with conventional therapy or colectomy in children and 


adolescents (golimumab and adalimumab are not licensed for this 


population). However, it advised that this analysis should be treated as 


exploratory because there were no RCTs comparing infliximab with 


placebo or with other active treatments in children and adolescents, so the 


data on the efficacy of infliximab were those provided by trials conducted 


in adults. This analysis differed from the base case in adults only in that 


the starting age of patients in the model was set to 15 years (the median 


age in Hyams et al.).  


6.29 In children and adolescents in whom colectomy is a potential option, 


colectomy provided 17.55 QALYs at a cost of £47,871. Infliximab provided 


fewer QALYs (13.01) at a higher cost (£106,759), and so was dominated 


by colectomy. The probability of infliximab being cost-effective compared 
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with colectomy or conventional therapy at a maximum acceptable ICER of 


£20,000 per QALY gained was 0%. 


6.30 When colectomy was not a potential option, infliximab provided an 


additional 0.34 QALYs at an additional cost of £23,268 to conventional 


therapy, resulting in an ICER of £68,364 per QALY gained for infliximab 


compared with conventional therapy. The probability of infliximab being 


cost-effectiveness compared with conventional therapy at a maximum 


acceptable ICER of £20,000 per QALY gained was 0%. 


Key differences between the Assessment Group’s and the companies’ models 


and limitations in the Assessment Group’s model 


6.31 A summary of the key differences between the Assessment Group’s and 


the companies’ models is presented in Table 11. 


Table 11 


 Assessment 
Group’s model 


(base case) 


Golimumab and 
infliximab models 


Adalimumab model 


Treatment options (i) infliximab 


(ii) adalimumab  


(iii) golimumab  


(iv) conventional 
therapy  


(v) colectomy 


(i) infliximab 


(ii) adalimumab  


(iii) golimumab  


(iv) colectomy 


(i) adalimumab  


(ii) conventional 
therapy 


 


Time horizon Lifetime 10 years 10 years 


Source of clinical 
evidence 


Network meta-
analysis using 
unpublished data 


Network meta-
analysis using 
published data 
(includes 
manipulation of data 
from PURSUIT-
Maintenance) 


Unpublished data 
from ULTRA2 and 
ULTRA3 (extension 
study) supplemented 
with estimates from 
the literature 


Treatment options 
after failure of 
biological therapy 


Conventional therapy, 
with the possibility of 
having colectomy 


‘Relapse 
management’ and 
imminent colectomy 


Conventional therapy, 
with the possibility of 
having colectomy 


Possible 
transitions 
between states for 
active, responding 
and remitting 
disease 


All transitions allowed Patients losing 
remission move to 
‘response’; patients 
who had response 
cannot be in 
remission 


All transitions allowed 
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Source of utility 
values 


Woehl et al. (chronic 
complications valued 
based on Arseneau et 
al.) 


ACT1/PURSUIT-
Maintenance; Woehl 
et al. (chronic 
complications valued 
based on Arseneau et 
al.) 


Swinburn et al; Tsai 
et al; complications 
valued using 
weighted average of 
Arseneau et al., Hu et 
al., and Smith and 
Roberts 


 


6.32 The Assessment Group listed the following as the main limitations in its 


model: 


 There was considerable uncertainty associated with the extrapolation of 


short-term trial data (maximum 54 weeks) to a lifetime horizon. 


 The model assumed that conventional therapy would not be given 


sequentially, but that in any cycle, fixed proportions of patients would 


receive corticosteroids, 5-aminosalicylates and drugs that affect the 


immune response. 


 Evidence on the complications of colectomy was not identified through 


a systematic review. 


7 Comments received during consultation on the 


Assessment Report 


7.1 Summary of the comments received: 


 Treatment pathway: It was noted by a consultee that in the 


Assessment Group’s model, patients who stopped biological treatment 


because their disease did not respond or lost response could have 


surgery after receiving at least 1 cycle of conventional therapy. The 


consultee indicated that conventional therapy had been shown to be 


ineffective in these patients and so the model should allow at least 


some, if not all, patients to proceed directly to surgery after the 


biological treatment fails. 


Another consultee suggested that the transition in the Assessment 


Group’s model from induction to maintenance appears to be based on 


the outcome of induction therapy, but the rate of patients actually going 
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forward is not clear and questioned whether it included both patients 


whose disease responded and remitted, and that if so this would be 


considered to be an extreme assumption. 


 Comparators: A consultee noted that the Assessment Group 


considered patients for whom surgery is not an option separately. The 


consultee considered that for these patients, biological treatments are 


the only option because conventional therapy will have already failed at 


an earlier stage of the disease. 


Another consultee stated that the accepted conventional treatment in 


the UK is to avoid surgery if at all possible. Furthermore, they 


suggested that the complications of surgery, ongoing care when 


stomas are formed and the overall impact on patients and carers after 


surgery seemed to have been underestimated in the model. The 


consultee noted that the outcomes of surgery vary from centre to 


centre, which is something that the Assessment Group did not take into 


account when it assessed the rate at which surgery fails, complications 


and care after surgery, bed days and follow-up care in the community. 


 Clinical effectiveness data: A consultee highlighted that the 


adalimumab trials used the ‘worst-ranking Mayo score’, which was not 


used in the other trials, to measure clinical response. This classified all 


patients who withdrew from the study for any reason, those who had 


missing Mayo Scores and those who received a higher dose of 


adalimumab as ‘non-responders’. The consultee suggested that the 


Assessment Group, having used such data in the model, 


underestimated the efficacy of adalimumab. 


Another consultee noted that the Assessment Group used data from 


weeks 32–52 that it extrapolated over the entire time horizon. The 


consultee suggested that this inflated the benefit of adalimumab, and 


considered that it would be more appropriate to use data from the 


whole maintenance period (8–52 weeks), in line with the design of the 


RCTs. 
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 Modelling conventional treatments: Some consultees highlighted 


that most patients take considerably higher doses of 5-aminosalicylates 


than those modelled by the Assessment Group, although they accepted 


that low dose 5-aminosalicylates are likely to be used for maintenance 


but will be stopped after surgery. It was noted that the model uses the 


cheapest 5-aminosalicylates preparation but takes no account of the 


range of products available. Comments suggested that the model 


should be based on market share and the higher doses used. It was 


also highlighted that patients taking repeated courses of steroids are 


likely to have DEXA scans and those with bone loss will be prescribed 


bisphosphonates, both of which are associated with additional costs. 


 Utility values: A consultee highlighted that the model is very sensitive 


to assumptions about the utility values for remission, response, active 


UC and post-surgery. It was noted that Woehl et al., which was used to 


source utility values in the base case, was in abstract form only, and 


although it included 180 patients, only 10 had pouches and 19 


ileostomies (that is, only 29 patients had surgery). Using such a small 


dataset is uncertain in the consultee’s opinion. 


 Dose escalation of adalimumab: It was highlighted that the 


Assessment Group model assumes that a fixed proportion of patients 


(27.4%) receive adalimumab 40 mg as maintenance therapy every 


week instead of every 2 weeks (the licensed regimen). It was noted that 


ULTRA2 used a ‘non-responder imputation’ method by which anyone 


who received a higher dose was considered to have disease that did 


not respond. As such, the model considered the additional costs 


associated with dose escalation without incorporating the additional 


benefits. 


It was also suggested that the Assessment Group underestimated the 


rate at which patients receive higher doses of adalimumab (every other 


week rather than weekly). Gastroenterologist clinical specialists 


indicated that in clinical practice up to 80% of patients receiving 


adalimumab receive a higher dose after some time. A recent 







CONFIDENTIAL 


National Institute for Health and Care Excellence 50 of 54 


Overview – Infliximab, adalimumab and golimumab for treating moderately to severely active 
ulcerative colitis after the failure of conventional therapy (including a review of TA140 and TA262) 


Issue date: August 2014 


independent study also indicated that adalimumab dose escalation was 


necessary in 76% of patients (Ferrante et al.). 


 Modelling surgery: A consultee noted that the Assessment Group’s 


model uses Solberg et al. to source surgery rates. It was suggested 


that Solberg et al. is likely to underestimate this rate because it focused 


on newly diagnosed patients and included patients with any degree of 


disease severity. The Hillson et al. study reported that, although the 


overall 1-year prevalence of surgery was small (2.7%), the percentage 


of patients with severe disease requiring colectomy was substantially 


higher (18.2%). 


Consultees also highlighted that the cost of surgery was likely to be 


underestimated in the Assessment group’s model. It was stated that a 


proportion of patients will keep their ileostomy in the medium to long 


term; the cost of this is £3000 per year (although clinical commissioning 


groups estimate it to be as high as £5000 per year). For younger 


patients who keep their stoma for life, the cost of 50 years of stoma 


care was estimated at £150,000. Patients may keep their ileostomy for 


a range of reasons, notably issues around fertility/impotence in men 


and fecundity in women. Older patients may refuse further surgery to 


avoid hospital admissions. Patients with stomas require lifelong stoma 


care, loperamide and risk hospitalisation because of stoma-related 


problems. Many patients would undergo second and third operations to 


create an ileoanal pouch. For these patients, the cost of surgery itself is 


thus 2 or 3 times that used in the model. They would also require stoma 


care while awaiting surgery. Consultees also noted that the 


Assessment Group’s model assumed that pouchitis (chronic 


complications) is infrequent and only occurs soon after surgery. 


However, in clinical practice, 10% of patients have pouchitis that 


require recurrent or maintenance medication. Of these patients, 50% 


will ultimately remove their pouch and revert to an ileostomy, which is 


associated with costs. It was also highlighted that the model does not 
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incorporate a terminal care cost, in particular, the terminal care cost 


which may be incurred after surgery. 


 Cost of hospitalisation: It was noted that in the clinical trials, 


adalimumab reduced the risk of hospitalisation by 30% for all-cause 


hospitalisation compared with placebo, and by 50% for ulcerative 


colitis-related hospitalisation compared with placebo. The risk reduction 


in the model was 30%, but it is not clear if this relates to all-cause or 


ulcerative colitis-related hospitalisations. It was suggested that by using 


a 30% risk reduction when it should be 50% increases the cost 


associated with adalimumab. 


8 Equality issues 


8.1 During the scoping process, it was noted that there is a need to give 


isoniazid as tuberculosis prophylaxis for 6 months in at risk patients, such 


as those from South Asia, concurrently with anti TNF-alpha therapy. This 


issue was not considered an equality issue relevant for the Committee 


discussions because it is inherent in the use of the agents being 


appraised and was not expected to lead to unfair restrictions of access to 


treatment. No additional equality issues were identified in the evidence 


submitted. 


9 Innovation 


9.1 A company indicated that there is a high unmet need for effective 


therapeutic options in patients with moderately to severely active 


ulcerative colitis that is uncontrolled on conventional therapy. It was noted 


that no anti-TNF-alpha treatments are currently recommended by NICE 


for this indication, and that adalimumab, golimumab and infliximab 


represent important medical options in patients who would otherwise have 


surgery as their only option. 


9.2 Celltrion Healthcare noted that Remsima will provide a treatment option 


that is clinically equivalent to Remicade, the reference product, but at a 
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significantly lower acquisition cost to the NHS (this cost was not available 


at the time of the appraisal). This would improve the cost effectiveness of 


infliximab, thus allowing more patients to access anti-TNF-alpha 


treatment. 


10 Authors 


Ahmed Elsada  


Technical Lead 
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Appendix A: Supporting evidence  


Related NICE guidance 


Published 


 Ulcerative colitis. NICE clinical guideline 166 (2013).  


 Adalimumab for the treatment of moderate to severe ulcerative colitis. Terminated 


NICE technology appraisal guidance 262 (2012). 


 Infliximab for the treatment of acute exacerbations of ulcerative colitis. NICE 


technology appraisal guidance 163 (2008). 


 Infliximab for subacute manifestations of ulcerative colitis. NICE technology 


appraisal guidance 140 (2008). 


Under development 


NICE is developing the following guidance (details available from www.nice.org.uk): 


 Vedolizumab for treating moderately to severely active ulcerative colitis. NICE 


technology appraisal. April 2015.  


NICE pathways 


 There is a NICE pathway on Ulcerative colitis, which is available from 


http://pathways.nice.org.uk/pathways/ulcerative-colitis.  



http://www.nice.org.uk/Guidance/CG166

http://www.nice.org.uk/Guidance/TA262

http://www.nice.org.uk/Guidance/TA163

http://www.nice.org.uk/Guidance/TA140

http://www.nice.org.uk/

http://pathways.nice.org.uk/pathways/ulcerative-colitis
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Appendix B: European public assessment report  


Links to European public assessment reports: 


 Adalimumab 


 Golimumab 


 Infliximab: adults 


 Inflectra (biosimilar) 


 Remsima (biosimilar) 


 Infliximab: children and adolescents 



http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Assessment_Report_-_Variation/human/000481/WC500126007.pdf

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Assessment_Report_-_Variation/human/000992/WC500152828.pdf

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Scientific_Discussion_-_Variation/human/000240/WC500051559.pdf

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/002778/WC500151490.pdf

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/002576/WC500151486.pdf

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Assessment_Report_-_Variation/human/000240/WC500124425.pdf
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1. DEFINITION OF TERMS AND LIST OF ABBREVIATIONS 


Technical terms and abbreviations are used throughout this report. The meaning is usually clear from 


the context, but a glossary is provided for the non-specialist reader. 


 


  


ACR American College of Rheumatology 


ADA Adalimumab 


AE Adverse event 


AS Ankylosing spondylitis 


5-ASA 5-aminosalicylates 


AZA Azathioprine 


CDAI Clinical disease activity index 


CHMP Committee for Human Medicinal Products 


CI Confidence interval 


CrI Credible interval 


CRP C-reactive protein 


CS Corticosteroids 


DAS Disease activity score 


EMA European Medicines Agency 


EOW Every other week 


EPAR European Public Assessment Report 


EULAR European League Against Rheumatism 


EW Every week 


GOL Golimumab 


IBD Inflammatory bowel disease 


IBDQ Inflammatory bowel disease questionnaire 


IFX Infliximab 


IMM Immunomodulators 


IPAA Ileal pouch anal anastomosis 


ITT Intention to treat 


i.v. Intravenous 


LOCF Last observation carried forward 


LTE Long term extension 


6-MP 6-mercaptopurine 


MP Mercaptopurine 


NHS National Health Service 
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NICE National Institute for Health and Care 


Excellence 


NMA Network meta-analysis 


OL Open label 


OLE Open label extension 


q8w Every 8 weeks 


q12w Every 12 weeks 


PBO Placebo 


PY Patient years 


RA Rheumatoid arthritis 


SAE Serious adverse event 


s.c. Subcutaneous 


SD Standard deviation 


SDAI Simplified disease activity index 


SF-36 Short form-36 


SPC Summary of Product Characteristics 


TB Tuberculosis 


TNF-α Tumour necrosis factor- α 


UC Ulcerative colitis 
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2. EXECUTIVE SUMMARY 


2.1 Background 


Ulcerative colitis (UC) is recognised as the most common form of inflammatory bowel disease (IBD) 


in the United Kingdom. Peak incidence is between 15 and 25 years of age, with a potential second 


peak between 55 and 65 years. Inflammation in UC typically occurs in the colon and rectum. 


Symptoms include the development of bloody diarrhoea with or without mucus, abdominal pain, 


weight loss, fatigue, and an urgent need to defecate. UC can have a substantial impact on the health-


related quality of life of patients on account of the young age of disease onset for some patients, the 


severity of symptoms, and the likelihood of relapse. The burden of UC for the NHS is substantial. 


 


2.2 Objectives 


The aim of this assessment is to assess the clinical effectiveness and cost-effectiveness of infliximab, 


adalimumab and golimumab for the treatment of patients with moderately to severely active UC after 


the failure of conventional therapy. 


 


The objectives of the assessment are: 


 To evaluate the clinical effectiveness of each intervention 


 To examine the effect of disease duration on the clinical effectiveness of each intervention 


(subject to the availability of evidence)   


 To evaluate the adverse effect profile of each intervention  


 To evaluate the incremental cost-effectiveness of each intervention compared (i) against 


each other and (ii) against all comparators (including medical and surgical options) 


 To estimate the expected net budget impact associated with implementing each intervention 


 To identify key areas in which future research may be valuable 


 


2.3 Methods 


A systematic review of the literature including network meta-analyses (NMA) was conducted in order 


to evaluate the clinical effectiveness and safety of infliximab, adalimumab and golimumab in the 


treatment of moderately to severely active ulcerative colitis after the failure of conventional therapy. 


A review of the existing cost-effectiveness literature was undertaken. A de novo health economic 


model was constructed by the Assessment Group in order to evaluate the cost-effectiveness of the 


interventions under assessment. 


 


2.4 Results 


2.4.1 Number and quality of studies 


A total of ten randomised controlled trials (RCTs) were identified in the clinical effectiveness 


systematic review. Five, three and two RCTs evaluated the use of infliximab, adalimumab and 
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golimumab respectively in the treatment of moderate to severely active UC. Nine trials related to 


adults and one trial was conducted in a paediatric population. All of the adult RCTs (with the 


exception of one trial, UC-SUCCESS) were performed against placebo. No head-to-head RCTs were 


identified in which the interventions of interest were assessed against each other.  


 


The risks of bias associated with included RCTs were assessed using the Cochrane risk of bias 


instrument. Only three RCTs could be considered as being at overall low risk of bias (as allocation 


concealment, blinded outcome assessment and completeness of outcome data were all judged as low 


risk). It should be noted that one of the maintenance trials (PURSUIT-Maintenance) re-randomised 


patients who had previously responded to golimumab induction therapy in two previous trials; the 


extent of this potential bias on patient outcomes is unclear. 


 


2.4.2 Summary of benefits and risks 


The outcome measures pre-specified in the final NICE scope were all addressed by the included trial 


evidence, with the exception of rates of relapse. Clinical response and remission data based on 


complete Mayo scores were well reported across trials. Evidence was identified to demonstrate that 


patients receiving infliximab, adalimumab or golimumab were more likely to achieve clinical 


response and remission at induction and maintenance time points compared to patients receiving 


placebo. Patients in the UC-SUCCESS trial who received combination treatment with infliximab and 


azathioprine experienced the most favourable rates of steroid-free remission compared with 


infliximab and azathioprine treatment groups. Seven RCTs performed in adult populations contributed 


data on clinical response and remission at induction or maintenance time points to network meta-


analyses.  


 


Based on the NMA, in the induction phase, all treatments were associated with statistically significant 


beneficial effects relative to placebo, with the greatest effect being associated with infliximab. For 


patients classified as responders at the end of the induction phase, treatment effects were not 


statistically significant, although the greatest effect at 8-32 weeks was associated with golimumab 


100mg. At 32-52 weeks, only infliximab and golimumab 50mg were associated with beneficial effects 


on clinical response. For patients classified as being  in remission at the end of the induction phase, all 


treatments except for adalimumab were associated with beneficial treatment effects relative to 


placebo, with the greatest effect being associated with golimumab 50mg and 100mg, although the 


effects were not statistically significant at 8-32 weeks. At 32-52 weeks, all treatments except 


golimumab 50mg were associated with beneficial treatment effects relative to placebo, with the 


greatest effect being associated with adalimumab (the only treatment with statistically significant 
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effect). Adalimumab was associated with the highest probability of staying in remission, and the 


smallest probability of moving from remission to response and from remission to no response. 


 


Sensitivity analyses were conducted by replacing ULTRA2 anti-TNF-naïve data with ULTRA2 ITT 


data (sensitivity analysis 1), including Suzuki et al (sensitivity analysis 2), and replacing ULTRA2 


anti-TNF-α naïve data with ULTRA2 ITT data plus including Suzuki (sensitivity analysis 3).    


 


Available data on hospitalisation outcomes were very limited, but suggested that outcomes may be 


more favourable for adalimumab-treated and infliximab-treated patients compared with placebo (with 


no data available from golimumab trials). Data on surgical intervention were also very sparse, with a 


potential inconclusive benefit for intervention-treated patients compared with placebo. No trials 


reported whether surgical outcomes were elective or emergency in nature. However, more data are 


required to demonstrate the impact of interventions on hospitalisation and surgical intervention more 


conclusively. Data were available from a single trial to support the use of infliximab in induction and 


maintenance treatment in a paediatric population.   


 


The main safety issues highlighted in the RCT evidence appeared to be generally consistent with 


those previously discussed in the respective Summary of Product Characteristics (including serious 


infections, malignancies and administration site reactions). Deaths occurring during and after the 


study period were described in some trials evaluating golimumab (PURSUIT-Maintenance) and 


infliximab (ACT trials), of which infection or malignancy commonly appeared to be implicated. This 


underlines the importance of monitoring and treating serious infections and malignancies in patients 


receiving immunosuppressive treatment. 


 


Two biosimilars (Remsima and Inflectra) to Remicade were considered as part of the evidence base 


for infliximab within this assessment. The sponsor submission received from the manufacturers of 


Remsima (Celltrion) and the European Public Assessment Reports (EPARs) for Remsima and 


Inflectra indicated that both biosimilars were approved by the European Medicines Agency (EMA) on 


the basis of reported similar pharmacokinetic and efficacy (demonstrated in ankylosing spondylitis 


and rheumatoid arthritis patients) profiles to Remicade. No further trials of Remsima or Inflectra were 


identified in the course of this assessment. 


 


2.4.3 Summary of cost-effectiveness evidence 


The manufacturers of adalimumab, infliximab and golimumab submitted economic models to assess 


the cost-effectiveness of biologic therapies versus conventional treatment. The MSD infliximab 


submission model indicates that the estimated ICER for infliximab versus standard non-biologic 
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treatment (colectomy) is £37,682 per QALY gained. The MSD golimumab submission reports an 


estimated ICER of £27,322 per QALY gained. The AbbVie submission reports a base case ICER of 


£34,590 per QALY gained. The Assessment Group identified several problems with these models. In 


particular, none of the models included all relevant treatment options specified in the final NICE 


scope and each model adopted a short time horizon (10-years). The Assessment Group does not 


believe that the cost-effectiveness evidence submitted by either manufacturer represents a sufficient 


basis for informing decision-making. 


 


In order to address the problems identified within the manufacturers’ submitted economic models, the 


Assessment Group developed a de novo cost-effectiveness model to assess infliximab, adalimumab, 


golimumab, conventional non-biologic treatments and elective surgery within the moderate to severe 


UC population over a lifetime horizon. Underpinning the Assessment Group model is a series of 


network meta-analyses which synthesise all relevant evidence relating to infliximab, adalimumab, 


golimumab and conventional non-biologic therapies in the induction and maintenance settings.  


 


The base case analysis of the Assessment Group model suggests that colectomy is expected to 


produce 14.72 QALYs at a cost of approximately £41,900 over the patient’s remaining lifetime. All 


medical options are expected to produce substantially fewer QALYs at a greater cost than colectomy; 


hence colectomy is expected to dominate infliximab, adalimumab, golimumab and conventional non-


biologic treatments. For some patients, elective colectomy may not be considered an acceptable or 


preferable option; in circumstances whereby only drug options are considered acceptable, the 


Assessment Group model suggests that infliximab and golimumab are expected to be ruled out due to 


dominance, whilst the incremental cost-effectiveness of adalimumab versus conventional non-


biologic treatment is expected to be approximately £50,600 per QALY gained. 


 


A separate economic analysis of infliximab, conventional non-biologic treatments and colectomy was 


undertaken within a paediatric population (mean age=15 years). Where colectomy is an acceptable 


treatment option, the economic analysis suggests that this option is expected to dominate infliximab 


and conventional non-biologic treatments. Where colectomy is not an acceptable option, the economic 


analysis suggests that the incremental cost-effectiveness of infliximab versus conventional treatments 


is approximately £68,400 per QALY gained. This analysis is however based on adult efficacy 


evidence; hence it should be interpreted with some degree of caution. 


A number of sensitivity analyses were undertaken using the Assessment Group model. These 


suggested that the results of the economic analysis are largely insensitive to changes in the model 


assumptions, except for scenarios in which the post-surgery utility value is altered. When utility 


scores from Swinburn et al. are used in the model (rather than those reported by Woehl et al), 
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colectomy produces the lowest QALY gain and conventional management and golimumab are ruled 


out due to extended dominance. Within this scenario, the incremental cost-effectiveness of 


adalimumab versus elective colectomy is estimated to be £80,315 per QALY gained, whilst the 


incremental cost-effectiveness of infliximab versus adalimumab is estimated to be £179,374 per 


QALY gained. Whilst these results are very different to the Assessment Group’s preferred base case 


analysis, the economic conclusions that should be drawn from this sensitivity analysis are not. 


 


2.5 Discussion 


2.5.1 Strengths, limitations of the analyses and uncertainties 


The systematic review was based on rigorous methods, with comprehensive searches for evidence, a 


good level of consistency between reviewers in study selection and double checking of data 


extraction. Clinical response and remission data were well reported across included trials and study 


authors were consistent in their use of the complete Mayo score, which aided the comparison of trials. 


Network meta-analyses were performed to permit a comparison of the efficacy of interventions in 


terms of clinical response and remission.  


 


The Assessment Group’s economic analysis has a number of strengths: 


 The treatment pathway represented within the model was based on considerable expert 


opinion from several leading UC experts. 


 The Assessment Group model is underpinned by a complex network meta-analysis across all 


drug options thereby synthesising relevant efficacy outcomes data within a single network of 


evidence. 


 The model generally adheres to NICE’s Reference Case and fully addresses the decision 


problem set out in the final NICE scope. 


 Where appropriate and possible, systematic search methods have been used to identify, select 


and use evidence to inform the model’s parameters (efficacy, HRQoL and colectomy rates). 


 The Assessment Group has undertaken extensive sensitivity analyses to examine the impact 


of alternative assumptions and sources of evidence on the robustness of the results of the 


model. 


 


The Assessment Group model is also subject to a number of limitations: 


 There is considerable uncertainty associated with Assessment Group’s extrapolation of short-


term trial data (maximum 54 weeks) to a lifetime horizon. 


 The model does not consider an explicit sequential pathway of non-biologic treatments; rather 


during any cycle, a proportion of patients are assumed to receive 5-ASAs, immunomodulators 


and steroids.  
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 Evidence relating to complications of colectomy was identified through consideration of 


approaches used within previous models rather than through a full systematic review; these 


assumptions were however tested within the sensitivity analyses. 


 


Key uncertainties in this assessment include: 


 The optimal duration of intervention treatment in responding patients. 


 The maintenance of efficacy outcomes and safety of interventions beyond the limited study 


lengths available. 


 The maintenance of outcomes in responding patients following cessation of anti-TNF-α 


treatment. 


  


2.5.2 Generalisability of the findings 


The trials included in the clinical effectiveness systematic review typically excluded patients with 


ulcerative proctitis, patients with fulminant/acute severe disease, those with a history of or at 


imminent risk of bowel surgery, pregnant or lactating women, and patients with diseases of the central 


nervous system (e.g. demyelinating disease). Furthermore, patients with history of serious infection 


and/or immunodeficiency were also typically excluded, as were individuals with a history of 


malignancy or signs of dysplasia. Therefore, the effects of adalimumab, golimumab or infliximab in 


these UC populations are unknown. 


 


 


  







9 


 


 


3. BACKGROUND 


3.1 Description of health problem 


Ulcerative colitis (UC) is recognised as the most common form of inflammatory bowel disease (IBD) 


in the UK. The incidence of UC is approximately 10 per 100,000 population per year, whilst the 


prevalence of the disease is approximately 240 per 100,000 population.
1
 This is typical for countries 


with a Westernised lifestyle.
2
 Peak incidence is between 15 and 25 years of age, with a potential 


second peak between 55 and 65 years.
1
 The majority (approximately 80%) of incident cases are 


reported to be of mild or moderate severity. An estimated 132,600 people in England and Wales have 


been diagnosed with UC.
3
 It is distinct from Crohn's disease (CD), which is the other principal form 


of inflammatory bowel disease.
2
  


 


UC is a chronic disease of unknown cause. It is understood that pathogenesis may result from a 


change in the colonic environment of a genetically susceptible person and the condition is genetically 


heterogeneous, having a large number of implicated genes.
4,2


 Genetic screening is therefore not 


currently indicated for UC.
2
 However, appendectomy and smoking have been linked with a reduced 


risk and severity of UC.
2
  


 


Inflammation in UC typically occurs in the colon and rectum. Disease may be limited to the rectum 


(proctitis), may be left-sided or distal, or may be extensive (pancolitis).
4
 Symptoms include the 


development of bloody diarrhoea with or without mucus, abdominal pain, weight loss, fatigue, and an 


urgent need to defecate. Extraintestinal manifestations may occur in 10% to 30% of patients at the 


following sites: skin, eyes, mouth, joints and liver.
2,5


 Symptoms may vary according to the degree and 


severity of bowel inflammation.
1,2


 Acute severe exacerbations of UC are characterised by the 


development of systemic signs of disease (e.g. high temperature, tachycardia, anaemia etc) and require 


admission to hospital for urgent monitoring and treatment.
4
  


 


Diagnosis of UC is made by medical history, endoscopy and biopsy following the exclusion of 


potential infectious causes by stool examination.
6
 These techniques permit the evaluation of relevant 


histological features and enable the differentiation of UC from other conditions such as CD.
2
 For 


example, inflammation is characteristically restricted to the mucosal layer of the colon.
2
 Diagnostic 


investigations also enable a determination of disease severity and there is evidence to indicate that 


severity of disease may be associated with younger age at diagnosis.
7,8


 Based on the findings of 


diagnostic investigations, appropriate treatment can then be identified.  


 


Colectomy by definition removes the source of inflammation in UC and is therefore associated with 


the relief of UC symptoms but is associated with a range of complications.
2,9


 Medical treatments for 







10 


 


 


UC do not offer the possibility of cure and the disease course follows a relapsing-remitting pattern. 


The aim of clinical management is to induce and maintain disease remission and to avoid potential 


complications and the necessity for surgical intervention.
10


 Selection of the appropriate therapy to 


induce remission of UC is determined by a number of factors, including severity and extent of 


disease. Evidence on prognosis indicates that, in the first decade, remission occurs in most patients 


and the rate of colectomy after diagnosis is low.
11


 Otherwise, reported rates of colectomy among 


patients with UC are in the region of approximately 5% and 20%
,12,13


 although this is an area of 


considerable uncertainty (some studies in selected populations have reported markedly higher 


colectomy rates e.g. Gustavvson et al.
14


). A range of factors have been suggested as potentially 


influencing the risk of relapse, including age (and age at first relapse), gender, smoking status, and 


number of previous relapses.
13


  


 


3.2 Impact of health problem 


3.2.1 Significance for patients 


Complications of UC, depending on the severity and duration of the disease and age at onset, include 


severe bleeding and toxic megacolon, extraintestinal manifestations, and osteoporosis.
2
 Dysplasia and 


bowel cancer may also develop. A meta-analysis by Jess et al.
15


 demonstrated that UC is not 


associated with an increase in overall mortality. UC can have a substantial impact on the health-


related quality of life (HRQoL) of patients on account of the young age of disease onset for some 


patients, the severity of symptoms, and the likelihood of relapse.
16,17,18,9


 The risk of relapse and 


disease flares is increased by poor adherence to medication regimens.
19,20


 Relapse and flares can be 


unpredictable and require further treatment, thus affecting patients' HRQoL, their ability to perform 


daily activities including work, and lead to increases in health care costs.
9,21,20


  


 


3.2.2 Significance for the NHS  


The burden of UC for the NHS is substantial, particularly with respect to those patients who suffer 


from poor disease control. A study of the costs of IBD (UC and CD) to the NHS
22


 reported in 2004 


found that compared with quiescent cases of IBD, disease relapse was associated with a 2–3-fold 


increase in costs for non-hospitalised cases and a 20-fold increase in costs for hospitalised cases. 


 


3.2.3 Measurement of disease 


A range of clinical measures are available for the assessment of disease activity in UC.
23


 Of most 


relevance to this assessment are the modified Truelove and Witts’ criteria,
24


 the Mayo score
25


 and the 


Paediatric Ulcerative Colitis Activity Index (PUCAI).
26
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Truelove and Witts’ Severity Index
24


 


The Truelove and Witts’ severity index describes the frequency of diarrhoea and whether systemic 


features of illness, such as high temperature, tachycardia and anaemia, are present or absent in 


patients (Table 1). When the disease is active, patients are categorised as having mild, moderate or 


severe disease.  


 


Table 1: Features of the Truelove and Witts’ Severity Index (adapted from Ha
27


; Cooney et al
23


) 


Disease classification Clinical features 


 


Severe disease Diarrhoea frequency > 6 stools/24 hours with 


blood 


Temperature > 37.5°C  


Tachycardia > 90 beats/min 


Anaemia (<75% of normal value) 


Erythrocyte sedimentation rate > 30 mm/hour 


Moderate disease Values ranging between mild and severe 


Mild disease Diarrhoea < 4 stools/24 hours, intermittently or 


non-bloody 


No fever 


No tachycardia 


Normal haemoglobin 


Erythrocyte sedimentation rate ≤ 30 mm/hour 
 


Mayo score 


The Mayo score assesses patients’ disease in relation to four components: (i) stool frequency; (ii) 


rectal bleeding; (iii) endoscopic findings, and; (iv) physician’s global assessment
25


 (see Table 2). Full 


Mayo scores range from 0 to 12 (with scoring increasing with disease severity). The partial Mayo 


score, which comprises the non-endoscopic elements of the full Mayo score (i.e. stool frequency, 


rectal bleeding and physician’s global assessment), has been reported to have reasonable correlation 


with the full Mayo score (Spearman’s correlation coefficient ρ=0.70). Partial Mayo scores range from 


0 to 9.
28
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Table 2: Features of the Mayo Score (adapted from Ha
27


 Cooney et al.
23


) 


Stool frequency 


0 Normal stool frequency for patient 


1 1-2 stools more than usual 


2 3-4 stool more than usual 


3 5 or more stools more than usual 


Rectal bleeding 


0 No blood 


1 Streaks of blood < 50% of time with stool 


2 Obvious blood most of time with stool 


3 Blood alone passed 


Endoscopic findings* 


0 Normal/inactive disease 


1 Mild disease (erythema, decreased vascular pattern, mild friability) 


2 Moderate disease (marked erythema, lack of vascular pattern, friability, 


erosions) 


3 Erosions 


Physician’s global assessment 


0 Normal 


1 Mild 


2 Moderate 


3 Severe 
* Not included in partial Mayo score assessments 


 


Paediatric Ulcerative Colitis Activity Index (PUCAI) 


The PUCAI was developed with the aim of providing a non-invasive assessment instrument for use in 


paediatric practice and is based on measures of abdominal pain, rectal bleeding, stool consistency, 


stool frequency, nocturnal stools and activity level (see Table 3). The tool has been described as 


showing good correlation with physician’s global assessment (Pearson’s r = 0.91, p<0.001), full 


Mayo scores (r = 0.95, p<0.001), and endoscopic subscores (r = 0.77, p<0.001).
26
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Table 3: Features of the Paediatric Ulcerative Colitis Activity Index (PUCAI) (adapted from 


Ha
27


) 


Variable Points scored 


Abdominal pain 


Absent 0 


Able to be ignored 5 


Not able to be ignored 10 


Rectal bleeding 


None 0 


Small amount (<50%) of stools 10 


Small amount with most stools 20 


Large amount (>50%) of stools 30 


Stool consistency 


Formed 0 


Partially formed 5 


Completely loose 10 


Stool frequency (in 24 hours) 


0-2 0 


3-5 5 


6-8 10 


≥ 9 15 


Nocturnal stools 


Absent 0 


Present 10 


Activity level 


No limitations 0 


Occasional limitations 5 


Severe limitations 10 


 


3.3 Current service provision 


3.3.1 Clinical Guidelines 


As outlined in NICE Clinical Guideline 166 (“Ulcerative colitis: Management in adults, children and 


young people”),
3
 conventional treatment options for moderately to severely active (non-systemic) UC 


include the use of oral or topical aminosalicylates, corticosteroids and/or immunosuppressants. 


Recommended conventional treatment options can vary according to the extent and location of colitis. 


Colectomy may be considered in the event of inadequate control of symptoms and/or poor HRQoL on 


conventional drug treatment.  


 


3.3.2 Current NICE Technology Appraisal Guidance 


Three NICE Technology Appraisals have previously been undertaken. Infliximab was not previously 


recommended by NICE for the treatment of “subacute” manifestations of moderately to severely 


active UC (NICE Technology Appraisal Guidance 140).
29


 NICE Technology Appraisal 262 


(adalimumab for the treatment of moderately to severely active ulcerative colitis) was terminated as 


no evidence submission was provided by the manufacturer.
30


 NICE Technology Appraisal Guidance 
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TA163 recommended the use of infliximab as an option for the treatment of acute exacerbations of 


severely active UC only in patients for whom ciclosporin is contraindicated or clinically 


inappropriate.
31


  


 


3.3.3 Current service cost  


Cohen et al 
32


reports estimates of the direct and indirect costs of UC within the US and Europe based 


on a systematic review of published cost studies. Cohen reports estimated annual per-patient direct 


medical costs of UC of between €8,949 and €10,395 in Europe (2008 currency values). The study 


authors note that hospitalisations associated with UC accounted for 41%-55% of direct medical costs. 


Indirect costs are also reported to be susbstantial, accounting for between 54% and 68% of total costs 


in Europe. The total economic burden of UC in Europe was estimated to be in the range €12.5 to 


€29.1billion.  


 


3.3.4 Variation in services and uncertainty about best practice 


The optimal duration of treatment with the interventions under assessment is not yet known. The 


safety and efficacy of the re-administration of interventions following an interruption of treatment has 


not been fully established. Furthermore, the maintenance of clinical remission following the 


withdrawal of biologic treatment in responding patients is also unclear. There is no randomised 


controlled trial (RCT) evidence for the efficacy and safety of switching to a second biologic 


intervention in patients who are primary or secondary non-responders or in patients who are intolerant 


to a first biologic intervention. 


 


3.3.5 Current treatment pathway 


There does not exist a universally agreed pathway for the second-line treatment of patients with 


moderate to severe UC. Treatments received by patients may be influenced by the severity of 


symptoms, the extent and location of inflammation, clinical advice and individual patient choice. 


Treatments may include a combination of aminosalicylates (5-ASAs - sulfasalazine, 


mesalazine/mesalamine, balsalazide and olsalazine), corticosteroids (beclomethasone, budesonide, 


hydrocortisone or prednisolone), and thiopurines (6-mercaptopurine [6-MP] or azathioprine [AZA]), 


calcineurin inhibitors and surgical intervention (colectomy). The care of people with UC is usually 


shared between primary care and specialist gastroenterology units working in collaboration with 


specialist colorectal surgical units.
3
 Figure 1 presents a simplified pathway of the main types of 


treatments used for the management of patients with moderately to severely active UC who have had 


an inadequate response to conventional therapy including corticosteroids and 6-mercaptopurine (6-


MP) or azathioprine, or who are intolerant to or have medical contraindications against such therapies. 
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Figure 1: Treatment pathway for moderate to severe UC 


 


* Note: Steroids (oral prednisolone) are indicated for inducing response/remission. Azathioprine and 6-MP are indicated as 


maintenance treatments in patients with two or more flares requiring systemic steroids, where it is not possible to taper 


steroids, or following acute severe attack. Azathioprine and 6-MP would be started at the same time as oral prednisolone.  


 


(i) Induction and maintenance of response 


Current medical treatments for UC are principally concerned with treating active disease to address 


symptoms of urgency, frequency of defecation and rectal bleeding, to improve the patient’s HRQoL, 


and thereafter to maintain remission.
3
 Treatment usually follows an escalation approach whereby 


additional drugs are added in order to induce and subsequently maintain response/remission. Initially, 


patients would most likely be treated using oral and topical 5-ASAs to induce a response. Most 


commonly, oral 5-ASA treatment involves high-dose oral mesalazine (usually 2.4g-4g/day depending 


on the particular product used). A dose of up to 2.4g/day mesalazine is used for maintenance. It is 


very likely that topical 5-ASAs (enemas or suppositories) would also be used during induction; the 


use of topical 5-ASAs is time-limited (usually 4 weeks maximum) and their efficacy is dependent on 


the extent of disease and severity of symptoms. If the patient does not respond, achieves but 


subsequently loses response, or is contraindicated to or unable to tolerate 5-ASAs, treatment is likely 


to involve the use of oral corticosteroids and immunomodulators. Oral corticosteroids (most likely 


prednisolone) would be used as a short-term therapy with the intention of inducing a response; 


corticosteroids are not however used as a maintenance treatment. Prednisolone is typically given at a 


dose of 40mg/day, with the aim of the dose being tapered by 5mg each week (8 weeks of treatment 


until the dose is zero). Treatment using immunomodulators, most commonly azathioprine and less 


commonly 6-MP, would be started at the same time as oral corticosteroids. These are indicated for 


maintenance rather than induction of response hence patients may receive them on a long-term basis. 


Patients would likely remain on oral 5-ASA treatment continuously as they may confer other benefits 


in avoiding cancer, although evidence is conflicting in this respect.
33


 If the patient does not respond to 


patient does patient does 


not repond not repond


Treatment to obtain induction response/remission Begin steroids Consider additional 


Oral 5-ASAs (dose of 2.4-4g/day) Oral prednisolone treatment with: 


Patient experiences plus topical 5-ASAs (enemas or suppositories) Start on azathioprine/6-MP* - tacrolimus (outpatient or day case)


flare/loss of Continue 5-ASAs - anti-TNF-α (outpatient or day case 


response Patient achieves unless severe)


response/remission Patient experiences - i.v. steroids (inpatient)


flare/loss of response


Treatment to maintain response/remission


Oral 5-ASAs (dose up to 2.4g/day)


Azathioprine 2-2.5mg/kg or 6-MP*


Surgery (colectomy+ileostomy/or IPAA)


Indicated for patients who do not respond


or those experiencing multiple flares, those with


Response/remission dysplasia/neoplasia, or life-threatening


maintained complications of UC (e.g. toxic megacolon, colonic


perforation or massive haemorrhage)


Ongoing follow-up dependent on the pattern of symptoms
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corticosteroids, it is likely that the patient would be considered for treatment using tacrolimus, 


intravenous steroids or anti-tumour necrosis factor alpha (anti-TNF-α) therapy. 


 


Surgery may be required in emergency scenarios (e.g. in cases of acute severe / fulminant UC) but 


within the moderately to severely active population, surgery is most likely to be elected by the 


individual patient. Emergency surgery may be required to ameliorate life-threatening complications of 


UC such as toxic megacolon, colonic perforation, and massive haemorrhage; it should be noted that 


surgery might also be used prophylactically to avoid the onset of these complications. More 


commonly, surgery is elective and is undertaken for severe disease characterised by prior treatment 


failures and/or frequent UC flares. In some cases, surgery may also be indicated due to the increased 


risk of colorectal cancer associated with long-standing UC and may also be driven by the 


identification of pre-malignant dysplasia or malignant neoplasia. Colectomy is associated with 


postoperative morbidity and a risk of death. Amongst others, complications of surgery may include 


infertility, transient and chronic pouchitis, wound infections, wound dehiscence and small bowel 


obstruction.
3
  


 


Patients with less severe disease may be managed either in primary or secondary care. For patients 


with left-sided or distal UC, follow-up is likely to take place in an outpatient setting, with 


appointments every 3-12 months depending on the pattern of flares. Follow-up may be consultant-led 


or  IBD nurse-led, but will usually involve a combination of both. 


 


3.4 Description of technology under assessment 


3.4.1 Interventions considered in the scope of this report 


Three interventions are considered for the adult population (infliximab, adalimumab and golimumab). 


Only infliximab is licensed for use in children and adolescents. Two biosimilars (Remsima and 


Inflectra) are also considered as part of the evidence base for infliximab. Interventions are assessed in 


line with licensed indications, as described in the respective Summary of Product Characteristics 


(SmPCs) for each intervention.
34,35,36


 The interventions under assessment are licensed for the 


treatment of rheumatoid arthritis (RA), adult CD (infliximab and adalimumab only), paediatric CD 


(infliximab and adlimumab only), adult UC, paediatric UC (infliximab only), ankylosing spondylitis, 


psoriatic arthritis and psoriasis (infliximab and adalimumab only).
34,35,36


 


 


3.4.2 Mode of action  


Infliximab, adalimumab and golimumab are monoclonal antibodies which inhibit the activity of TNF-


α, a key component in the inflammation process. 
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3.4.3 Marketing licence and administration method 


(a) Infliximab (Remicade, Merck Sharp and Dohme)  


Infliximab has a UK marketing authorisation for the treatment of moderately to severely active UC in 


adults, who have had an inadequate response to conventional therapy including corticosteroids and 


mercaptopurine or azathioprine, or who are intolerant to or have medical contraindications against 


such therapies.
34


 Infliximab also has a UK marketing authorisation for the treatment of severely active 


UC in children and adolescents aged 6 to 17 years, who have had an inadequate response to 


conventional therapy including corticosteroids and mercaptopurine or azathioprine, or who are 


intolerant to or have medical contraindications against such therapies.
34


 


 


Infliximab for the treatment of UC is administered by intravenous infusion at a dosage of 5mg/kg 


followed by additional 5mg/kg infusion doses at 2 and 6 weeks after the initial infusion, then every 8 


weeks thereafter.
34


 The SmPC states that other concomitant therapies (e.g., corticosteroids and 


immunosuppressants) should be optimised during infliximab therapy.
34


 Infliximab is typically 


administered intravenously over a 2 hour period as an outpatient or day case appointment. As 


infliximab treatment is associated with the development of acute infusion reactions, all patients 


receiving infliximab are required to be observed, in a setting where emergency equipment is available, 


during the infusion for 1-2 hours post-infusion for safety. Patients may receive pre-infusion treatment 


with, for example, an antihistamine, hydrocortisone and/or paracetamol. Contraindications to 


infliximab treatment include a history of hypersensitivity to infliximab or other murine proteins, the 


presence of tuberculosis or other severe infections such as sepsis, abscesses, and opportunistic 


infections, and moderate or severe heart failure. Furthermore, women of childbearing potential must 


use adequate contraception and continue use for at least six months after last receipt of infliximab 


treatment. 


 


Biosimilar versions of infliximab (Remsima, Celltrion Healthcare; Inflectra, Hospira) are licensed for 


the same indications as Remicade. The therapeutic indications (including the wording of the licensed 


indication), dosage and method of administration for Remisima and Inflectra are identical to those for 


infliximab (Remicade). 


 


(b) Adalimumab (Humira, AbbVie) 


Adalimumab has a UK marketing authorisation for the treatment of moderately to severely active UC 


in adults who have had an inadequate response to conventional therapy including corticosteroids and 


mercaptopurine or azathioprine, or who are intolerant to or have medical contraindications against 


such therapies.
35


 Adalimumab for the treatment of ulcerative colitis is administered subcutaneously 


according to an induction dose regimen of 160mg at Week 0 and 80mg at Week 2 followed by a 
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recommended maintenance dosage of 40mg every other week (EOW, increased to 40mg every week 


[EW] if clinical response is insufficient).
35


 Following physician advice, appropriate training and 


medical follow-up if required, patients may self-inject with adalimumab. The SmPC states that other 


concomitant therapies (e.g., corticosteroids and immunosuppressants) should be optimised during 


adalimumab therapy.
35


 Contraindications to adalimumab treatment include hypersensitivity to the 


active substance, the presence of active tuberculosis or other severe infections such as sepsis, and 


opportunistic infections, and moderate to severe heart failure (NYHA class III/IV). The administration 


of adalimumab during pregnancy is not recommended. 


 


(c) Golimumab (Simponi, Merck Sharp and Dohme) 


Golimumab has a UK marketing authorisation for the treatment of moderately to severely active UC 


in adults who have had an inadequate response to conventional therapy including corticosteroids and 


mercaptopurine or azathioprine, or who are intolerant to or have medical contraindications against 


such therapies.
36


  


 


Golimumab for the treatment of UC is administered subcutaneously according to body weight. 


Patients with body weight less than 80kg receive an initial dose of 200mg, followed by 100mg at 


week 2, then 50mg every 4 weeks thereafter. Patients with body weight greater than or equal to 80kg 


receive an initial dose of 200mg, followed by 100mg at week 2, then 100mg every 4 weeks 


thereafter.
36


 Following physician advice and adequate training, patients may self-inject with 


golimumab. Contraindications to golimumab include hypersensitivity to the active substance, the 


presence of active tuberculosis (TB) or other severe infections such as sepsis, and opportunistic 


infections, and moderate or severe heart failure (NYHA class III/IV). The use of golimumab during 


pregnancy is not recommended. 


 


3.4.4 Criteria for continuing treatment  


The SmPC for each intervention describes the use of stopping rules for treatment in non-responders.
34-


36
 


The SmPC for infliximab states that clinical response should typically be achieved within 14 weeks of 


treatment (i.e. three doses) and that continued therapy should be carefully reconsidered in patients 


who show no evidence of therapeutic benefit within 14 weeks. The SmPC also indicates that, for 


paediatric patients, there is no evidence to support the further use of infliximab in patients who do not 


respond within the first 8 weeks of treatment.  
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For adalimumab, the SmPC states that clinical response should be reached within 2-8 weeks of 


treatment and that treatment should not be continued in patients who fail to respond within this 


timeframe.   


 


The SmPC for golimumab states that clinical response is expected to be achieved within 12-14 weeks 


of treatment (i.e. after 4 doses) and that continued therapy should be reconsidered in patients who do 


not experience therapeutic benefit within this time period. 


 


The SmPCs for each intervention also refer to the requirement to monitor patients closely for 


infections and to discontinue treatment in patients who develop a serious infection or sepsis.  


 


3.4.5 Current usage in the NHS  


Infliximab is currently recommended by NICE as an option for the treatment of acute exacerbations of 


severely active UC, only in patients in whom ciclosporin is contraindicated or clinically inappropriate. 


Adalimumab and golimumab do not have recommendations from NICE for use in the treatment of 


UC. The Assessment Group has received clinical advice to suggest that infliximab, and to a lesser 


degree, adalimumab, are currently used for the treatment of moderate to severe UC in some larger 


centres in England and Wales. 


 


3.4.6 Identification of important subgroups 


The only subgroup pre-specified in the final NICE scope
37


 relates to duration of disease.  


 


3.4.7 Anticipated costs associated with interventions  


Table 4 summarises the costs associated with the interventions based on their list prices.
38


 


 


Table 4: Acquisition costs associated with infliximab, adalimumab and golimumab 


Drug Unit type and dose Price per unit 


Infliximab  powder for reconstitution, 100mg 


vial 


£419.62 


Adalimumab  40mg prefilled pen or prefilled 


syringe, 40mg/0.8-mL vial 


£352.14 


Golimumab  50mg prefilled pen or prefilled 


syringe 


£762.97 


100mg prefilled pen £1,525.94 
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4. DEFINITION OF THE DECISION PROBLEM 


4.1 Decision problem 


The aim of this assessment is to assess the clinical effectiveness and cost-effectiveness of infliximab, 


adalimumab and golimumab for the treatment of patients with moderately to severely active UC after 


the failure of conventional therapy. 


 


Interventions 


Three interventions are considered within this assessment: infliximab (Remicade
®
), adalimumab 


(Humira
®
) and golimumab (Simponi


®
). These interventions are described in detail in Section 3.4. 


Biosimilar versions of infliximab (Remsima
®
, Celltrion Healthcare; Inflectra


®
, Hospira) are also 


licensed for the same indications and are considered as part of the evidence base for infliximab within 


this assessment report. 


 


Populations (including subgroups) 


The assessment considers the following two populations: 


(1) Adults aged 18 years and over with moderately to severely active UC who have had an inadequate 


response to conventional therapy including corticosteroids and mercaptopurine or azathioprine, or 


who are intolerant to or have medical contraindications against such therapies.  


 


As referred to in the final NICE scope
37


 and specified in the protocol (Appendix 1) severity of disease 


in adults would be defined according to the modified Truelove and Witts’ severity index (1955) (as 


described in NICE Clinical Guideline 166).
3
  


 


The following interventions are indicated for use in adults: 


 Adalimumab 


 Infliximab 


 Golimumab 


 


(2) Children and adolescents aged 6 to 17 years (inclusive) with severely active UC, who have had an 


inadequate response to conventional therapy including corticosteroids and mercaptopurine or 


azathioprine, or who are intolerant to or have medical contraindications against such therapies. 


 


As described in NICE Clinical Guideline 166,
3
 severity of UC in children and adolescents was to be 


assessed using the Paediatric Ulcerative Colitis Activity Index (PUCAI).
26
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The following intervention is indicated for use in children and adolescents: 


 Infliximab  


 


The final NICE scope
37


 highlighted duration of disease as a potential subgroup of interest; this is 


examined according to the availability of evidence.  


 


Populations outside of the scope of the appraisal 


The following groups were considered to be beyond the scope of the appraisal and therefore are not 


considered in this assessment report: 


 Children with mildly or moderately active UC (as defined by the PUCAI measure) 


 Adults with mildly active UC (as defined by the modified Truelove and Witts’ [1955] criteria)  


 Adults and children with acute severe (systemic) UC. 


 


Relevant comparators  


The interventions are compared against each other. Other relevant comparators include standard 


clinical management options, which (as described in the final NICE scope)
37


 could include a 


combination of aminosalicylates (sulfasalazine, mesalazine, balsalazide or olsalazine), corticosteroids 


(beclomethasone, budesonide, hydrocortisone or prednisolone), thiopurines (mercaptopurine or 


azathioprine), calcineurin inhibitors or elective surgical intervention.  


 


Emergency surgical intervention is not considered as a comparator in this assessment as acute severe 


UC was stated in the final scope as being beyond the remit of the appraisal. 


 


Outcomes 


The outcome measures to be considered included: 


 Mortality 


 Measures of disease activity 


 Rates of and duration of response, relapse and remission 


 Rates of hospitalisation 


 Rates of surgical intervention (both elective and emergency) 


 Time to surgical intervention (both elective and emergency) 


 Adverse events of treatment (including leakage and infections following surgery) 


 Health-related quality of life (HRQoL) 


 


Following discussions during the NICE appraisal scoping process, data relating to mucosal healing 


were not considered eligible for this assessment. 
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4.2 Overall aims and objectives of assessment 


This assessment addresses the question “what is the clinical effectiveness and cost-effectiveness of 


infliximab, adalimumab and golimumab for the treatment of patients with moderately to severely 


active UC after the failure of conventional therapy as compared against each other and standard 


clinical management?” 


 


More specifically, the objectives of the assessment are: 


1) To evaluate the clinical effectiveness of each intervention 


2) To examine the effect of disease duration on the clinical effectiveness of each intervention 


(subject to the availability of evidence)   


3) To evaluate the adverse effect profile of each intervention  


4) To evaluate the incremental cost-effectiveness of each intervention compared (i) against 


each other and (ii) against all comparators (including medical and surgical options) 


5) To estimate the expected net budget impact associated with implementing each intervention 


6) To identify key areas in which future research may be valuable 
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5. ASSESSMENT OF CLINICAL EFFECTIVENESS 
 


A systematic review of the literature including network meta-analyses (NMA) was conducted in order 


to evaluate the clinical effectiveness and safety of infliximab, adalimumab and golimumab in the 


treatment of moderately to severely active ulcerative colitis after the failure of conventional therapy. 


 


The systematic review of clinical effectiveness was undertaken in accordance with the general 


principles recommended in the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 


(PRISMA) statement.
39


 


 
5.1 Methods for reviewing clinical effectiveness  


The protocol for this review is registered with PROSPERO (CRD42013006883)
40


 and is presented in 


Appendix 1.  


 


5.1.1 Identification of studies  


A comprehensive search was undertaken to systematically identify literature relating to the clinical 


effectiveness and safety of infliximab, adalimumab and golimumab for treating moderately to 


severely active UC after the failure of conventional therapy. The search strategy comprised the 


following main elements:  


 Searching of electronic databases  


 Handsearching of bibliographies of retrieved papers, key journals and conference proceedings  


 Contact with experts in the field  


 


The following electronic databases were searched from inception for published trials and systematic 


reviews:  


 MEDLINE, MEDLINE in-Process and Other Non-Indexed Citations: Ovid. 1946- December 


2013 


 EMBASE: Ovid. 1974 - December 2013 


 Cochrane Library: Wiley Interscience 


o Cochrane Database of Systematic Reviews (CDSR). 1996 - December 2013 


o Database of Abstracts of Reviews of Effects (DARE). 1995 - December 2013 


o Cochrane Central Register of Controlled Trials (CCRT). 1995 - December 2013 


o Cochrane Methodology Register. 1904 - December 2013 


o Health Technology Assessment Database (HTA). 1995 - December 2013 


o NHS Economic Evaluation Database (NHS EED). 1995- December 2013 
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 CINAHL: EBSCO. 1982 - December 2013 


 Web of Science Citation Index: Web of Knowledge. 1900 - December 2013 


 Conference Proceedings Citation Index: Web of Knowledge. 1990 - December 2013 


 BIOSIS Previews: Web of Knowledge. 1969 - December 2013 


 


The MEDLINE search strategy is presented in Appendix 2. The search strategy combined freetext and 


MeSH (Medical subject headings) or thesaurus terms relating to ulcerative colitis, with freetext and 


MeSH or thesaurus terms relating to infliximab, adalimumab or golimumab combined with highly 


sensitive filters to retrieve RCTs and systematic reviews. Search terms for infliximab biosimilars were 


also included. The search strategy was translated across all databases. No date or language restrictions 


were applied. Literature searches were conducted during December 2013. References were collected 


in a bibliographic management database and duplicates were removed.   


 


Searches were undertaken to identify unpublished studies (nearing or at completion) relevant to the 


decision problem within the following research registers: 


 Clinical Trials.gov (searched December 2013) 


 UKCRN Portfolio database (searched December 2013) 


 World Health Organisation International Clinical Trials Registry Platform (WHO ICTRP) 


(searched March 2014) 


 


Proceedings of the following conferences were searched from 2009-2014 (where possible) for recent 


research: 


 Congress of Crohn's and Colitis Conference (ECCO) 


 Digestive Disease Week (DDW) 


 Gut (British Society of Gastroenterology) 


 


Key journals were identified using the PubMed PubReMiner facility and electronic tables of contents 


were searched from March 2013 to February 2014 for the following journals: 


 Inflammatory Bowel Diseases 


 Alimentary Pharmacology & Therapeutics 


 Gastroenterology 


 Journal of Crohns & Colitis 


 American Journal of Gastroenterology 


 


Citation searches were performed on included studies in Web of Science in March 2014.  
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Manufacturers’ submissions received by NICE, as well as any relevant systematic reviews, were also 


handsearched in order to identify any further potentially relevant clinical trials.   


 


5.1.2 Inclusion and exclusion criteria  


Inclusion and exclusion criteria were based on the final NICE scope
41


 and were applied as described 


below. 


 


5.1.2.1 Study selection 


The selection of eligible articles was undertaken using a two-stage process. Firstly, in order to assess 


agreement in the sifting approach between systematic reviewers, a check for consistency was 


conducted in the early stages of the sifting process. The reviewers (RA and MMSJ) double sifted a 


total of 940 titles and abstracts. Kappa statistics of 0.888 and 1.000 were obtained, indicating very 


high strength of agreement.  


 


All remaining titles and abstracts were examined for inclusion by one reviewer (RA and MMSJ each 


sifted 50% of total citations at title and abstract level). Any citations that clearly did not meet the 


inclusion criteria (e.g. animal studies, studies unrelated to UC) were excluded. During the second 


stage of the sifting process, full text articles were examined for inclusion by one reviewer (RJA or 


MMSJ). Any uncertainty in the eligibility of potentially relevant full text articles was resolved 


through discussion. Trials retrieved for full paper screening which were subsequently excluded were 


tabulated (see Appendix 3) together with justification for their exclusion.  


 


5.1.2.2 Inclusion criteria 


Studies were included in the review if they met the inclusion criteria outlined below. 


 


a) Interventions 


Any of the following interventions were included: 


i) For adults (defined by the Assessment Group as aged 18 years and over): 


 Adalimumab 


 Infliximab 


 Golimumab 


ii) For children and adolescents aged 6 to 17 years (inclusive):  


 Infliximab  


 


Biosimilar versions of infliximab (Remsima
®
, Celltrion Healthcare; Inflectra


®
, Hospira) are also 


licensed for the same indications as Remicade and have been considered as part of the evidence base 


for infliximab within this assessment. 
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Studies in which the interventions were assessed in line with licensed indications were included in the 


systematic review. 


 


b) Populations 


i) Adults aged 18 years and over with moderately to severely active (non-systemic) UC (defined as 


patients with moderately active disease according to the modified Truelove and Witts’ criteria 


[1955]
24


 only) whose disease has responded inadequately to conventional therapy including 


corticosteroids and mercaptopurine or azathioprine, or who are intolerant of or have medical 


contraindications to such therapies. 


 


ii) Children and adolescents aged 6 to 17 years with severely active (non-systemic) UC (as classified 


by the Paediatric Ulcerative Colitis Activity Index (PUCAI) measure
26


) whose disease has responded 


inadequately to conventional therapy including corticosteroids and mercaptopurine or azathioprine, or 


who are intolerant to or have medical contraindications to such therapies.  


 


c) Comparators 


Relevant comparators included: i) interventions as defined in the protocol for this assessment (see 


Appendix 1, i.e. infliximab, adalimumab or golimumab compared with each other) and ii) standard 


clinical management, which may include a combination of aminosalicylates (sulfasalazine, 


mesalazine/mesalamine, balsalazide or olsalazine), corticosteroids (beclomethasone, budesonide, 


hydrocortisone or prednisolone), thiopurines (mercaptopurine or azathioprine), calcineurin inhibitors 


or elective surgical intervention.  


 


d) Outcomes 


Eligible outcomes for consideration were: 


 Mortality 


 Measures of disease activity 


 Rates of and duration of response, relapse and remission 


 Rates of hospitalisation 


 Rates of surgical intervention (both elective and emergency) 


 Time to surgical intervention (both elective and emergency) 


 Adverse events of treatment (including leakage and infections following surgery) 


 Health-related quality of life 


 


Following discussions during the NICE appraisal scoping process, data relating to mucosal healing 


were not considered eligible for this assessment. 
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e) Study design 


Randomised controlled trials (RCTs) were eligible for inclusion in the systematic review of clinical 


effectiveness. Long-term extension studies associated with included RCTs were also included in the 


review. 


 


Studies published as abstracts or conference presentations were eligible for inclusion only if sufficient 


details were presented to allow an assessment of the trial methodology and results to be undertaken.  


 
5.1.2.3 Exclusion criteria  


The following types of studies were excluded from the review: 


 Studies which included adults with mildly active UC (as defined by the modified Truelove and 


Witts’ [1955] criteria
24


), where no separate data were reported for patients with moderate to 


severe UC 


 Studies which included children with mildly or moderately active UC (as defined by the PUCAI 


measure
26


) 


 Studies which included adults with (acute) severely active UC as defined by the modified 


Truelove and Witts’ [1955] criteria
24


 (representing patients who are systemically ill and are 


therefore beyond the remit of this appraisal)  


 Studies which included adults, adolescents or children with acute severe UC, whose disease is 


systemic as shown by tachycardia, fever, anaemia or a raised erythrocyte sedimentation rate 


(representing patients who are excluded as they are outside the remit of this appraisal)  


 Studies which included patients with acute severe UC previously hospitalised and treated with 


intravenous steroids (representing patients in a potentially life threatening medical emergency 


and excluded as they are outside the remit of this appraisal) 


 Studies which included patients with inflammatory bowel disease other than UC (e.g. Crohn’s 


disease) where data were not reported separately for UC patients 


 Studies where interventions were not administered in accordance with licensed indications  


 Systematic reviews and clinical guidelines (selected systematic reviews identified by the clinical 


effectiveness searches were used as sources of references)  


 Studies which were published only in languages other than English  


 Studies based on animal models 


 Preclinical and biological studies 


 Narrative reviews, editorials and commentaries 


 Reports published as abstracts or conference presentations only, where insufficient details were 


reported to allow an assessment of study quality or results. 
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5.1.3 Data abstraction strategy 


Data relevant to the decision problem were extracted by one reviewer (RA or MMSJ). Data were 


extracted without blinding to authors or journal. A data extraction form was developed and piloted on 


two included trials before slight revisions and final use on all included trials. Data relating to study 


arms in which the intervention treatments were administered in line with their licensed indications 


were extracted; data relating to the unlicensed use of the interventions were not extracted. All 


extracted data were double-checked by a second reviewer (MMSJ or CC). The safety data extracted 


were informed by the SmPCs for each product (available from 


http://www.medicines.org.uk/emc/).
34,35,36


 The key safety issues included such items as the number of 


patients experiencing infections, number of patients experiencing serious infections, number of 


patients experiencing malignancy, and the occurrences of infusion-related or injection-site reactions 


(as appropriate to the mode of administration for each intervention). Study results that were presented 


only in graphical format were digitised and estimated using Engauge software version 4.1.
42


 Where 


multiple publications of the same study were identified, data extraction was undertaken on all relevant 


associated publications, and findings were presented together with reference to their published source.  


 


5.1.4 Critical appraisal strategy 


The methodological quality of each included study was assessed by one reviewer (RJA or MMSJ). 


The quality of included studies was assessed using the Cochrane Risk of Bias Tool.
43


 This tool 


addresses specific domains, namely: sequence generation, allocation concealment, blinding of 


participants and personnel, blinding of outcome assessment, incomplete outcome data and selective 


outcome reporting. RCTs were classified as being at ‘high risk’ of attrition bias where drop-out in any 


treatment arm was ≥10%.
44


 The Assessment Group requested the trial protocols for all included trials 


from the manufacturers of the products included in this appraisal. These were received for some trials 


and were used, alongside Clinical Study Reports (CSRs) provided by the manufacturer for some trials 


and outcomes listed in ClinicalTrials.gov records, in order to inform the selective reporting domain of 


the Cochrane Risk of Bias tool. All quality assessment findings were double checked by a second 


reviewer (RJA or MMSJ).  


 


 


5.1.5 Methods of data synthesis 


The extracted data were presented for each study, both in structured tables and as a narrative 


description.  


 


5.1.5.1 Methods for the estimation of efficacy using network meta-analysis 


Network meta-analysis methods are described in full alongside results in Section 5.2.3.3. 
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5.1.5.2 Supplementary meta-analyses 


Where considered appropriate, secondary outcomes of interest were analysed using classical meta-


analysis methods. Meta-analysis was undertaken using Cochrane Review Manager software (version 


5.2). Outcomes reported as continuous data were estimated using a mean difference (MD) with 95% 


confidence intervals (95% CIs). Dichotomous outcomes were estimated as risk ratios (RRs) with 


associated 95% CIs. Where RCTs reported adverse events in sufficient detail, these were analysed as 


dichotomous data. Clinical heterogeneity across RCTs (the degree to which RCTs appear different in 


terms of participants, intervention type and duration and outcome type) was considered prior to data 


pooling. Random-effects models were applied. Effect estimates, estimated in Review Manager as Z-


scores, were considered statistically significant at a cutoff of p<0.05.  


5.2 Results 


5.2.1 Quantity of research available 


The searches described in Section 5.1.1 yielded 7,774 potentially relevant citations (7,602 from 


searches of electronic databases after removal of duplicates), 3 from handsearching of key journals, 1 


from sponsor submissions and 168 from trial register searches). Of these records, 7,546 were excluded 


at the title and abstract stage. Full texts of 228 studies were obtained for scrutiny. Of these, 181 


citations were excluded (it was not possible to obtain nine studies hence these were excluded, see 


Appendix 3). 


 


No additional eligible trials that were completed or nearing completion were identified through the 


trial register searches. Trial NCT01551290 (a study of infliximab versus placebo in Chinese subjects 


by Xian-Janssen Pharmaceutical Ltd) was stated to be ongoing with an estimated completion date of 


November 2014. Trial NCT01863771 (a study of golimumab maintenance treatment versus placebo in 


Japanese patients by Janssen Pharmaceutical) was recruiting as of February 2014. As such, neither 


trial was judged to be completed or nearing completion. 


 


A total of 47 citations relating to 10 RCTs were included in the review.
45,46,47,48,49,50,51,52,53 The search 


process is summarised in the form of a PRISMA diagram in Figure 2.  


 


European Public Assessment Reports (EPARs) were available for all included interventions. 


However, associated FDA reports for interventions could not be identified from the FDA website. 
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Figure 2: Flow diagram of study inclusion (adapted from PRISMA)
54
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Additional records identified through other sources 


(n=172) 


Handsearching of key journals n=3 


Sponsor submissions n=1 


Trial register searches n=168  


Records screened at  


title and/or abstract stage 


(n=7,774) 


Records excluded at title/abstract stage 


(n=7,546) 


 


Full-text articles assessed 


for eligibility 


(n=228) 


Full-text articles excluded (n=181) 


(rationale for exclusions in Appendix 


3) 


 


Included in data synthesis  


(47 citations relating to 10 studies – 9 adult 


population RCTs, 1 paediatric population RCT*)  
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5.2.2 Summary of study and population characteristics of included trials 


5.2.2.1 Study characteristics 


The available comparisons between licensed doses of interventions and placebo are tabulated within 


the adult population RCTs in Table 5. The trial design characteristics of the included trials are 


outlined in Tables 6 and 7. The outcome measures pre-specified in the final NICE scope
37


 and 


protocol (see Appendix 1) were all addressed by the included trial evidence, with the exception of 


rates of relapse. As stated in Section 5.1, data relating to mucosal healing were not eligible for this 


assessment.  


 


Table 5: Licenced dose comparisons for included adult population RCTs 


Trial Licenced treatment comparisons 


ULTRA1
45


 Placebo 


ADA 160/80mg (licenced induction dose) 


ULTRA2
46


 Placebo 


ADA 160mg at week 0, 80mg at week 2 and then 40mg EOW 


(licenced maintenance dose) beginning at week 4 


Suzuki et al.
47


 Placebo 


ADA 160/80mg (licenced induction dose) 


PURSUIT-


SC
48


  


Placebo 


GOL 200/100mg (licenced induction dose) 


PURSUIT-


Maintenance
49


  


Placebo 


GOL 50mg 


GOL 100mg (licenced maintenance doses) 


ACT1
50


 Placebo 


IFX5mg/kg 


ACT2
50


 Placebo 


IFX5mg/kg 


Probert et al.
51


 Placebo 


IFX5mg/kg 


UC-


SUCCESS
52


 


No Placebo 


IFX5mg/kg 


AZA 


IFX5mg/kg /AZA 
ADA – adalimumab; IFX – infliximab; GOL – golimumab; AZA - azathioprine 


 


a) Population: Adults aged 18 years and over with moderately to severely active UC who have had 


an inadequate response to conventional therapy including corticosteroids and mercaptopurine or 


azathioprine, or who are intolerant to or have medical contraindications against such therapies 


A total of nine relevant RCTs were identified which were performed in adult populations. Four RCTs 


evaluated the use of infliximab (ACT1,
50


  ACT2,
50


 Probert et al.
51


 UC-SUCCESS
52


), three RCTs were 


of adalimumab (ULTRA1,
45


 ULTRA2,
46


 and Suzuki et al., 2014
47


) and two RCTs were of golimumab 


(PURSUIT-SC,
48


 PURSUIT-Maintenance
49


). Four of these RCTs (ACT1, ACT2, ULTRA1, 


ULTRA2) had long-term open label extension studies associated with them (ACT1 and ACT2 


extension studies,
55


 ULTRA3
56


) which were also included as part of the evidence for these 
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interventions. All of the included RCTs for adults were undertaken against a comparator of placebo, 


with the exception of UC-SUCCESS which assessed the use of infliximab against active comparators 


of azathioprine and combination infliximab/azathioprine. No head-to-head RCTs comparing 


interventions of interest against each other were identified for adults. All RCTs were Phase III (where 


stated), with the exception of Suzuki et al. (Phase II/III) and PURSUIT-SC (Phase II/III). Where 


stated, all included adult population trials were powered for the primary endpoints of clinical 


remission (ULTRA1, ULTRA2, Probert et al., UC-SUCCESS) or clinical response (ACT1, ACT2, 


PURSUIT-SC, PURSUIT-Maintenance). Where the geographical location(s) of study sites were 


reported, all trials were multicentre, international studies, with the exception of Probert et al., which 


was performed in the UK and Germany, and Suzuki et al., which was conducted exclusively in Japan. 


All trials were at least partly industry-funded. 


 


Eight trials included time points for the assessment of the use of interventions in achieving induction 


of clinical response or remission, of which four assessed infliximab (ACT1, ACT2, Probert et al., UC-


SUCCESS), three assessed adalimumab (ULTRA1, ULTRA2, Suzuki et al.) and one assessed 


golimumab (PURSUIT-SC). Six trials reported outcomes at time points for the evaluation of the use 


of interventions in the maintenance of clinical response or remission, consisting of three infliximab 


trials (ACT1, ACT2, UC-SUCCESS), two adalimumab trials (ULTRA2 and Suzuki et al.) and one 


golimumab trial (PURSUIT-Maintenance). 


 


None of the included RCTs applied Truelove and Witts’ disease severity criteria
24


 in their eligibility 


criteria (as referred to in the final NICE scope for this appraisal
37


 and as specified in the protocol 


[Appendix 1]). All included trials applied the Mayo score (except Probert et al. where the score was 


specified simply as UC symptom score/UCSS) to classify the disease severity of potential participants 


(note – the UCSS was confirmed to be equivalent to Mayo score by Professor C. Probert, May 2014). 


The included trials required a Mayo score of 6-12 (with evidence of endoscopic disease) for 


participant eligibility. Mayo scores of 6-12 were described in the included trial literature as moderate 


to severe disease and were also subsequently confirmed following clinical advice as representing 


moderate to severe disease (note - ad hoc searches were performed to attempt to identify evidence 


relating to the relationship between the Truelove and Witts’ and Mayo disease severity indices, 


however no evidence published in full text in English could be identified). Included trials required a 


varying range of prior use of conventional therapy for eligibility, as described in Tables 6 and 7. The 


UC-SUCCESS trial, which specified patients to be either AZA-naïve or free from AZA treatment for 


at least 3 months before enrolment, was a borderline inclusion in the clinical effectiveness systematic 


review since the wording of the population in the scope and the licensed indications required prior use 
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of AZA or 6-MP. However, since the trial reported the use of a stated (albeit low) proportion of prior 


immunosuppressant use, this trial was included in the clinical effectiveness systematic review for 


completeness. This trial was not however eligible for subsequent inclusion in meta-analyses or 


network meta-analyses. Suzuki et al. included Japanese patients aged 15 years and above 


(adalimumab is not licensed in the paediatric population), but the mean ages of participants across 


treatment arms at baseline was 41.3 - 42.5 years. 


 


The COMET initiative (http://www.comet-initiative.org), which promotes the use of core outcome 


sets in clinical trials, referenced the work by Cooney et al., 2007
23


 in classifying the use of outcome 


measures in UC clinical trials. Whilst acknowledging the very broad range of available disease 


severity/activity measures available, all adult population trials included in the assessment were 


consistent in their utilisation of the Mayo score as a measure of clinical response and/or remission. 


The included trial by Probert et al. applied the UC symptom score (UCSS) in the evaluation of 


clinical remission at induction. This score is equivalent to the full Mayo score: the components of the 


UCSS are consistent with the elements assessed within the Mayo score (i.e. stool frequency, rectal 


bleeding, sigmoidoscopic appearance and physician’s global assessment) and also is referenced using 


the citation quoted for the Mayo score (Schroeder et al., 1987
25


). None of the included studies utilised 


the modified Truelove and Witt’s criteria
24


 (as referred to in the NICE appraisal scope
37


 and as 


specified in the assessment protocol) in their outcome assessments. 


 


As recommended in the Committee for Human Medicinal Products (CHMP) guideline
57


 on the 


development of new medicinal products for the treatment of UC patients with confirmed UC were 


eligible for the included trials. Severity of disease was defined by clinical and endoscopic evaluation, 


as recommended in the CHMP guideline. Although the interventions of interest in this assessment 


were developed for the treatment of patients not responding/intolerant to previous immunomodulatory 


therapy, the Assessment Group did not consider that adequate definitions of inadequate 


response/intolerance were included in trials, as recommended by the CHMP guideline. The guideline 


recommended that, for refractory populations, a minimum duration and dose of previous baseline 


medication should be defined; this was not the case in the included trials. In addition, intolerance was 


not defined by minimum criteria of severity in the trials. In terms of study duration, it was 


recommended that induction studies should be 8 to 12 weeks, but could be shorter based on the 


pharmacodynamics properties of the study drug. All induction trials assessed efficacy at 8 weeks, with 


the exception of the PURSUIT-SC golimumab trial, which was a 6 week study. All maintenance 


studies were at least one year in length, as recommended in the CHMP guideline. 
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Adalimumab 


ULTRA1 was a multicentre Phase III RCT in adults undertaken across the USA, Puerto Rico, Canada, 


Western Europe, and Eastern Europe. In the original protocol, 186 participants were randomised and 


in the amended protocol 390 were randomised (130 per group including placebo). Length of treatment 


was 12 weeks in the original protocol and 8 weeks in the amendment. Outcomes were reported at 


week 8. ULTRA2 was a multicentre Phase III RCT in adults undertaken across North America, 


Europe, Australia, New Zealand, and Israel. Five hundred forty-two participants were randomised to 


two groups including placebo. Outcomes were reported at week 8 and week 52. Suzuki et al. was a 


52-week Phase II/III trial in Japanese adults. Two hundred seventy-four participants were randomised 


to three treatment groups including placebo. Outcomes were reported at 8 weeks and 52 weeks. The 


two induction adalimumab groups (one licenced dose and the other unlicensed) were combined as one 


active treatment group for outcomes at 52 weeks. ULTRA3 was the 52-week open label extension 


study to ULTRA1 and ULTRA2. 


 


Golimumab 


PURSUIT-SC was a Phase II/III multicentre RCT in adults reporting outcomes at week 6. The trial 


was performed across 217 sites (Eastern Europe 400 patients, North America 278 patients, Asia 


Pacific and South Africa 204 patients, and Western Europe and Israel 183 patients). This was a dose-


ranging study with 169 patients randomised to four groups including placebo. PURSUIT-Maintenance 


was a Phase III RCT in adults across 251 sites across Eastern Europe (477 patients), North America 


(323 patients), Asia Pacific and South Africa (237 patients), and Western Europe and Israel (191 


patients). Overall, 1228 patients who were responders to golimumab induction therapy in two 


previous golimumab induction therapy trials (including PURSUIT-SC) were randomised to licenced 


maintenance doses of 50mg golimumab, 100mg golimumab or placebo. 


 


Infliximab 


ACT1 was a multicentre Phase III RCT conducted across 62 sites. Three hundred and sixty four adult 


patients were randomly assigned to licenced and unlicensed induction doses or placebo. ACT2 was a 


multicentre Phase III RCT across 55 sites. Three hundred and sixty four adult patients were randomly 


assigned to licenced and unlicensed maintenance doses or placebo. Probert et al. was an RCT 


undertaken across four centres in the UK and Germany. Forty three adult participants were 


randomised to infliximab or placebo and outcomes assessed at week 6. UC-SUCCESS was a 


multicentre RCT undertaken in adults. Two hundred thirty-nine participants were randomised to 


infliximab, AZA, or combination therapy (with no placebo group included). Outcomes were assessed 


at weeks 8 and 16. 
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b) Population: Children and adolescents aged 6 to 17 years (inclusive) with severely active UC, who 


have had an inadequate response to conventional therapy including corticosteroids and 


mercaptopurine or azathioprine, or who are intolerant to or have medical contraindications against 


such therapies 


A single Phase III open-label RCT was identified for the paediatric population (T72, Hyams et al., 


2012
53


) which evaluated the use of infliximab in maintenance therapy. All patients received the 


licensed infliximab induction regimen before being randomised to one of two infliximab maintenance 


regimens. Outcomes were reported at week 30 and week 54. No placebo-controlled or head to head 


RCTs were identified for children and young people. The absence of a placebo or non-infliximab 


control group in the included RCT made it difficult to consider the effectiveness of infliximab in 


paediatric patients as compared against conventional UC therapies. This industry-funded trial had the 


primary endpoint of clinical response and was conducted in the USA, Netherlands, Canada and 


Belgium. Eligible patients were six to 17 years of age with moderately to severely active UC and a 


Mayo score of 6-12 points with endoscopic evidence of disease. Therefore, whilst infliximab is 


licensed in this age group with severe disease only (as reflected in the scope population), this trial was 


included in consideration of limited paediatric RCT evidence.  
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Table 6: Trial design characteristics of included clinical effectiveness studies in adults 


 
Trial identifier 


(NCT number), 


primary 


publication 


details 


Trial design Inclusion / exclusion 


criteria 


Geographical 


location of 


study sites 


Treatment 


groups and 


numbers 


randomised 


Open label 


escape 


allowance 


Primary 


outcome 


Assessment 


of induction 


 


 


Assessment of 


maintenance 


Study 


sponsor  


Adalimumab          


ULTRA1  


 


(NCT00385736, 


M06-826) 


 


Reinish et al., 


2011
45


 


 


Multicentre, 


randomised, 


double-


blind, PBO-


controlled 


trial 


 


Phase III 


Inclusion: 


Adult ambulatory 


patients, moderately to 


severely active UC, 


Mayo score 6 -12 with 


endoscopy subscore of 


2 -3, despite concurrent 


and stable treatment 


with oral 


corticosteroids and/or 


immunomodulators. 


Concurrent therapy not 


required if failed to 


respond/could not 


tolerate previous 


corticosteroid/ 


immunomodulator 


treatment. 


Exclusion: 


Ulcerative proctitis, 


previous receipt of 


anti-TNF agent or 


biological agent, 


receipt of intravenous 


corticosteroids within 


14 days prior to 


screening/during 


screening; receipt of 


cyclosporine, 


USA, Puerto 


Rico, Canada, 


Western 


Europe, and 


Eastern 


Europe 


 


94 study 


centres: 


(USA, 34; 


Puerto Rico, 


3; Canada, 5; 


Western 


Europe, 32; 


and Eastern 


Europe, 20) 


Original 


study 


protocol: 


ADA 


160mg/80m


g s.c. = 93 


randomised, 


PBO s.c. = 


93 


randomised.  


Protocol 


amended to 


include 


ADA 


80/40mg 


group.  


ADA 


160/80mg 


s.c. = 130 


randomised 


ADA 


80/40mg 


s.c.= 130 


randomised 


PBO s.c. = 


130 


randomised 


 


ADA 


No Clinical 


remission 


(Mayo score 


≤2 with no 


individual 


subscore >1) 


at week 8 


assessed in 


the ITT-A3 


(amendment


) population.  


Week 8 


 


Included in 


NMA? Yes 


NA 


 


Included in 


NMA? No (8 


week study) 


Abbott 
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Trial identifier 


(NCT number), 


primary 


publication 


details 


Trial design Inclusion / exclusion 


criteria 


Geographical 


location of 


study sites 


Treatment 


groups and 


numbers 


randomised 


Open label 


escape 


allowance 


Primary 


outcome 


Assessment 


of induction 


 


 


Assessment of 


maintenance 


Study 


sponsor  


tacrolimus, 


mycophenolate mofetil, 


or methotrexate within 


60 days of baseline.  


160/80mg 


group 


received 


ADA 160mg 


at week 0, 


ADA 80mg 


at week 2, 


ADA 40mg 


at weeks 4 


and 6. 


ADA80/40m


g group 


received 


ADA 80mg 


at week 0, 


ADA 40mg 


at week 2 


and ADA 


40mg at 


weeks 4 and 


6.  


PBO group 


received 


same 


number of 


s.c. 


injections as 


patients in 


ADA 


treatment 


groups. 


ULTRA2 


 


Multicentre, 


randomised, 


Inclusion: 


Adults with moderately 


North 


America, 


PBO 260 (14 


excluded 


Yes 


 


Proportion 


of patients 


Week 8 


 


Weeks 32 and 


52 


Abbott 
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Trial identifier 


(NCT number), 


primary 


publication 


details 


Trial design Inclusion / exclusion 


criteria 


Geographical 


location of 


study sites 


Treatment 


groups and 


numbers 


randomised 


Open label 


escape 


allowance 


Primary 


outcome 


Assessment 


of induction 


 


 


Assessment of 


maintenance 


Study 


sponsor  


(NCT00408629, 


M06-827) 


 


Sandborn et al., 


2012
46


 


 


double-


blind, PBO-


controlled 


trial 


 


Phase III 


to severely active UC 


for ≥3 months and 


Mayo score of 6 12 


(endoscopy subscore ≥ 


2), despite concurrent 


therapy with steroids 


and/or azathioprine or 


6-mercaptopurine.  


Exclusion: 


previous treatment with 


adalimumab; receipt of 


intravenous 


corticosteroids 


intravenous 


corticosteroids within 2 


weeks of screening; 


receipt of cyclosporine, 


tacrolimus, or 


mycophenolate mofetil 


within 1 month of 


baseline; or receipt of 


any investigational 


agent within 30 days/5 


half-lives before 


baseline.  


Europe, 


Australia, 


New Zealand, 


and Israel 


 


103 study 


centres 


due to site 


non-


compliance) 


 


ADA 


160/80/40m


g 258 (10 


excluded 


due to site 


non-


compliance) 


 


Patients 


received 


ADA s.c. 


160mg at 


week 0, 


80mg at 


week 2 and 


40mg eow 


from week 4 


or matching 


PBO and 


followed 


through 


week 52. 


Patients with 


inadequate 


response 


permitted to 


switch to open 


label ADA 


(40mg eow) 


from week 12. 


Patients with 


inadequate 


response at 2 


visits on open 


label ADA 


40mg EOW 


permitted to 


escalate to 


40mg EW. 


 


Data handled 


using 


nonresponder 


imputation 


methods. 


achieving 


clinical 


remission at 


week 8 and 


proportion 


of patients 


achieving 


clinical 


remission at 


week 52 


 


Included in 


NMA? Yes 


 


Included in 


NMA? Yes 


ULTRA3  


 


(M10-223) 


 


Reinisch et al., 


2013
56


  


Long term, 


single arm, 


open label 


extension 


study 


including 


patients 


Inclusion 


Patients in both studies 


who completed the 52-


week visit had the 


option of enrolling in 


the extension study 


(M10-223)  


See ULTRA1 


and ULTRA2 


Patients 


continued to 


receive OL 


ADA (EOW 


or EW 


dosing 


permitted) 


Yes 


 


Patients who 


had inadequate 


response or 


responded and 


then 


NR NA Evaluation of 


ADA 


maintenance 


regimens 


Abbott 
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Trial identifier 


(NCT number), 


primary 


publication 


details 


Trial design Inclusion / exclusion 


criteria 


Geographical 


location of 


study sites 


Treatment 


groups and 


numbers 


randomised 


Open label 


escape 


allowance 


Primary 


outcome 


Assessment 


of induction 


 


 


Assessment of 


maintenance 


Study 


sponsor  


from 


ULTRA1 


and 


ULTRA2 


(currently 


ongoing) 


 


Exclusion 


Patients not responding 


to weekly ADA from 


Study M06-826 or 


M06-827 


 


 


 


ADA 40mg 


EOW or EW 


(N=588) 


experienced 


disease flare 


eligible for 


ADA dose 


increase to 


40mg EW (no 


earlier than the 


week 12 visit) 


or the week 2 


visit if already 


receiving OL 


ADA. 


Suzuki et al., 


2014 


 


(NCT00853099, 


M10-447) 


 


Suzuki et al., 
2014


47
 


 


Multicentre, 


randomised, 


double-


blind, PBO-


controlled 


trial 


 


Phase II/III 


Inclusion: 


Japanese patients ≥15 


years, moderately to 


severely active UC, 


Mayo score 6-12 with 


endoscopy subscore ≥2 


despite concurrent 


treatment with stable 


doses of oral 


corticosteroids and/or 


immunomodulators. 


Patients previously 


treated with 


corticosteroids or 


immunomodulators 


during past five years 


and had failed to 


respond or who could 


not tolerate treatment 


eligible 


Exclusion: 


Japan 


 


65 study 


centres 


PBO = 96 


 


ADA 


160/80mg = 


90 


 


ADA 


80/40mg = 


87 


 


Patients 


received s.c. 


ADA 160mg 


at week, 


80mg at 


week 2 and 


40mg EOW 


from week 


4, or ADA 


80mg at 


week 0, 


Yes 


 


Patients with 


inadequate 


response to 


study drug or 


flare at or after 


week 8 


permitted to 


enter rescue arm 


with 4 weeks of 


blinded ADA 


(either 160mg 


initially and 


80mg 2 weeks 


later for PBO 


group, or 40mg 


initially and 2 


weeks later for 


patients in either 


ADA group) 


NR Week 8 


 


 


Included in 


NMA? 


Sensitivity 


analysis only 


(on basis of 


exclusively 


Japanese 


population 


and 


population 


eligibility 


age patients 


≥15 years) 


Weeks 32 and 


52 


 


Included in 


NMA? 


Sensitivity 


analysis only 


(on basis of 


exclusively 


Japanese 


population and 


population 


eligibility age 


patients ≥15 


years) 


Abbott 
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Trial identifier 


(NCT number), 


primary 


publication 


details 


Trial design Inclusion / exclusion 


criteria 


Geographical 


location of 


study sites 


Treatment 


groups and 


numbers 


randomised 


Open label 


escape 


allowance 


Primary 


outcome 


Assessment 


of induction 


 


 


Assessment of 


maintenance 


Study 


sponsor  


Patients with prior 


treatment with anti-


TNF therapies or other 


biologics,discontinuati


on of oral 


corticosteroids ≤ 2 


weeks before baseline; 


receipt of 
corticosteroid injection, 


ciclosporin, tacrolimus, 


or mycophenolate 


mofetil ≤ 4 weeks 


before baseline. 


40mg at 


week 2 and 


40mg EOW 


from week 4 


or PBO 


followed by 


open label ADA 


40mg EOW 


(with option to 


escalate to 


80mg EOW if 


inadequate 


response/flare ≥ 


8 weeks later. 


 


Data handled 


using 


nonresponder 


imputation. 


Golimumab          


PURSUIT-SC 


 


(NCT00487539) 


 


(Program of UC 


Research 


Studies 


Utilizing an 


Investigational 


Treatment - 


Subcutaneous) 


 


Sandborn et al., 


2014a
48


 


 


Multicentre, 


randomised, 


double-


blind, PBO-


controlled 


trial 


 


Integrated 


Phase II and 


Phase III 


trial 


Inclusion: 


Patients with moderate 


to severe UC, Mayo 


score of 6-12, with 


endoscopic subscore ≥ 


2), inadequate response 


to/failed to tolerate 1 or 


more of following: oral 


5-ASA, oral 


corticosteroids, AZA, 


and/or 6-MP; or 


corticosteroid 


dependent. 


Exclusion: 


Patients with colitis 


limited to 20 cm of 


colon; patients with 


earlier use of: biologic 


Eastern 


Europe, North 


America, Asia 


Pacific, South 


Africa, 


Western 


Europe, Israel 


 


217 sites 


(Eastern 


Europe 400 


patients, North 


America 278 


patients, Asia 


Pacific and 


South Africa 


204 patients, 


and Western 


Phase II 


PBO = 42 


plus 31 


enrolled 


whilst Phase 


II data being 


analysed 


 


Phase II 


GOL 


200/100mg 


= 42 plus 31 


enrolled 


whilst Phase 


II data being 


analysed 


 


Phase III 


No Phase III 


primary 


endpoint 


was clinical 


response at 


week 6. 


Week 6 


 


Included in 


NMA? Yes 


NA 


 


Included in 


NMA? No    


(6 week study) 


Janssen 


Research 


& 


Develop


ment 
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Trial identifier 


(NCT number), 


primary 


publication 


details 


Trial design Inclusion / exclusion 


criteria 


Geographical 


location of 


study sites 


Treatment 


groups and 


numbers 


randomised 


Open label 


escape 


allowance 


Primary 


outcome 


Assessment 


of induction 


 


 


Assessment of 


maintenance 


Study 


sponsor  


anti-TNF agent(s) 


natalizumab or other 


agents targeting alpha-


4 integrin, B-cell 


depleting agents 


(rituximab), or T-cell 


depleting agents 


(alemtuzumab, 


visilizumab) within 12 


months of first study 


drug dose (or continued 


B- or T-cell depletion > 


12 months after 


completing treatment 


with lymphocyte-


depleting agents); oral 


corticosteroids at dose 


> 40mg prednisone or 


equivalent per day; 


receipt of cyclosporine, 


tacrolimus, sirolimus, 


or mycophenolate 


mofetil within 8 weeks 


before first study agent 


infection 


Europe and 


Israel 183 


patients) 


PBO =258 


 


Phase III 


GOL 


200/100mg 


= 258 


 


Patients 


received s.c. 


GOL or 


PBO at 


weeks 0 and 


2.  


PURSUIT-


Maintenance 


 


(NCT00488631) 


 


Sandborn et al., 


2014b
49


 


 


Randomised


-withdrawal, 


PBO-


controlled, 


double-blind 


multicentre 


trial. 


Patients who 


Inclusion: Patients had 


completed 1 of 2 GOL 


induction studies 


(PURSUIT-SC or 


PURSUIT-IV). 


Patients eligible for 


induction studies had 


moderate to severe UC 


Eastern 


Europe, North 


America, Asia 


Pacific and 


South Africa, 


and Western 


Europe and 


Israel 


PBO 


randomised 


= 156 


GOL 50mg 


= 154 


GOL 100mg 


= 154 


 


Yes 


 


Induction 


responders who 


lost clinical 


response 


permitted to 


modify 


Clinical 


response 


maintained 


through 


week 54 


among GOL 


induction 


responders. 


NA 


 


Included in 


NMA? No 


(maintenanc


e trial only) 


 


Weeks 30 and 


54 


 


Included in 


NMA? Yes 


Janssen 


Research 


& 


Develop


ment 
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Trial identifier 


(NCT number), 


primary 


publication 


details 


Trial design Inclusion / exclusion 


criteria 


Geographical 


location of 


study sites 


Treatment 


groups and 


numbers 


randomised 


Open label 


escape 


allowance 


Primary 


outcome 


Assessment 


of induction 


 


 


Assessment of 


maintenance 


Study 


sponsor  


responded to 


GOL 


induction 
therapy 


(n=464) 


randomised 


at baseline 


visit in 1:1:1 


ratio to SC 


PBO, GOL 


50mg or 


GOL 100mg  


 


 


Phase III 


and Mayo score 6-12 


with endoscopic 


subscore ≥ 2. Patients 


had inadequate 


response to/had failed 


to tolerate 1 or more of 


following: oral 5-ASA, 


oral corticosteroids, 


immunosuppressives 


(AZA or 6-MP) or 


were corticosteroid-


dependent. 


Exclusion: 


Patients with isolated 


proctitis excluded from 


induction studies.  


 


251 sites 


across Eastern 


Europe (477 


patients), 


North 


America (323 


patients), Asia 


Pacific and 


South Africa 


(237 patients), 


and Western 


Europe and 


Israel (191 


patients). 


Randomised 


patients 


received s.c. 


PBO, GOL 


50mg or 


GOL 100mg 


every 4 


weeks 


through 


week 52 


(efficacy 


analysis 


population). 


PBO-


induction 


responders 


and PBO- or 


GOL-


induction 


nonresponde


rs eligible 


but not 


randomised. 


PBO 


induction 


responders 


received 


PBO every 4 


weeks 


through 


week 52. 


GOL-


induction or 


treatment. 


PBO group to 


GOL 100mg 


every 4 weeks, 


GOL 50mg re-


randomised to 


GOL 50mg or 


GOL 100mg 


every 4 weeks 


and GOL 


100mg re-


randomised to 


GOL 100mg or 


GOL 200mg 


(GOL 200mg 


dose 


subsequently 


discontinued 


and patients on 


GOL 200mg 


decreased to 


GOL 100mg). 


Proportions of 


subjects who 


underwent dose 


adjustments 


were 33.8% in 


the golumumab 


50mg group, 


28.5% in the 


golimumab 


100mg group 


and 48.7% in 
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Trial identifier 


(NCT number), 


primary 


publication 


details 


Trial design Inclusion / exclusion 


criteria 


Geographical 


location of 


study sites 


Treatment 


groups and 


numbers 


randomised 


Open label 


escape 


allowance 


Primary 


outcome 


Assessment 


of induction 


 


 


Assessment of 


maintenance 


Study 


sponsor  


PBO-


induction 


nonresponde


rs received 


GOL 100mg 


every 4 


weeks 


through 


week 12, 


assessed at 


week 16 and 


discontinued 


from study if 


disease 


activity 


unimproved. 


Nonrandomi


sed patients 


included in 


demographic


, PK and 


safety 


summaries 


only. 


the placebo 


group.  


Infliximab          


ACT1 


 


(Active UC 


Trial 1) 


 


(NCT00096655) 


 


Rutgeerts et al., 


Multicentre, 


randomised, 


double-


blind, PBO-


controlled 


trial 


 


Phase III 


Active UC with Mayo 


score of 6 - 12 points 


and moderate-to-severe 


active disease on 


sigmoidoscopy despite 


concurrent treatment 


with corticosteroids 


alone or in combination 


62 sites  


 


Geographical 


locations NR 


PBO - 121  


IFX 5mg/kg 


- 121  


IFX 


10mg/kg - 


121  


Received 


agent at 


No Clinical 


response at 


week 8 


Week 8 


 


 


Included in 


NMA? Yes 


Weeks 30 and 


54 


 


Included in 


NMA? Yes 


Schering-


Plough 
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Trial identifier 


(NCT number), 


primary 


publication 


details 


Trial design Inclusion / exclusion 


criteria 


Geographical 


location of 


study sites 


Treatment 


groups and 


numbers 


randomised 


Open label 


escape 


allowance 


Primary 


outcome 


Assessment 


of induction 


 


 


Assessment of 


maintenance 


Study 


sponsor  


2005
50


 


 


with AZ or 6-MP 


included 


 


Patients with diagnosis 


of indeterminate colitis, 


Crohn's disease or 


clinical findings 


suggestive of Crohn's 


disease; positive 


tuberculin skin tests; 


previously exposed to 


IFX or any other anti-


TNF agent excluded. 


weeks 0, 2, 


6, 14, 22, 30, 


38 and 46: 


 


 


ACT2 


 


(Active UC 


Trial 2) 


 


(NCT00036439) 


 


 


Rutgeerts et al., 


2005 
50


 


Multicentre, 


randomised, 


double-


blind, PBO-


controlled 


trial 


 


Phase III 


Same as ACT1 55 sites  


 


Geographical 


locations NR 


PBO - 123  


IFX 5mg/kg 


- 121  


IFX 


10mg/kg - 


120  


Received 


agent at 


weeks 0, 2, 


6, 14, 22, 30, 


38 and 46: 


Received 


agent at 


weeks 0, 2, 


6, 14, 22, 30, 


38 and 46: 


 


No Clinical 


response at 


week 8 


Week 8 


 


Included in 


NMA? Yes 


Week 30 


 


Included in 


NMA? Yes 


Schering-


Plough 


ACT1 and 


ACT2 extension 


studies 


Long-terms 


extension 


studies 


Inclusion: 


Patient eligibility 


described for ACT 


See ACT1 and 


ACT2 


229 


randomised 


patients in 


Yes 


 


Patients 


NR NA Evaluation of 


long-term IFX 


maintenance 


As for 


ACT1 


and 
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Trial identifier 


(NCT number), 


primary 


publication 


details 


Trial design Inclusion / exclusion 


criteria 


Geographical 


location of 


study sites 


Treatment 


groups and 


numbers 


randomised 


Open label 


escape 


allowance 


Primary 


outcome 


Assessment 


of induction 


 


 


Assessment of 


maintenance 


Study 


sponsor  


 


Reinisch et al., 


2012
55


  


(open label) 


of ACT 


Phase III 


trials. Study 


design 


identical for 


ACT1 and 


ACT2 


extension 


studies. 


studies. Patients who 


(in opinion of 


investigator) could 


benefit from continued 


treatment eligible to 


enter extension study 


after completing main 


study treatment and 


assessments through 


weeks 46 and 54 


(ACT1) or weeks 22 


and 30 (ACT2). 


Exclusion: 


Patients who received 


experimental 


medication to treat UC 


after completion of 


main study ineligible. 


 


IFX group 


entering 


extension 


studies. 


 


Participating 


patients 


continued to 


receive 


blinded 


treatment to 


which they 


had been 


randomised. 


Sites 


unblended to 


treatment 


after week 


54 ACT1 


and 


extension 


week 24 


(E24) in 


ACT2 


analyses 


completed 


(and PBO 


patients 


discontinued 


at this point 


and not 


included in 


analyses). 


receiving IFX 


10mg/kg 


permitted to 


lower dose to 


5mg/kg. 


Patients losing 


response while 


receiving IFX 


5mg/kg 


permitted to 


raise dose to 


10mg/kg. 


 


to week 152 ACT2 
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Trial identifier 


(NCT number), 


primary 


publication 


details 


Trial design Inclusion / exclusion 


criteria 


Geographical 


location of 


study sites 


Treatment 


groups and 


numbers 


randomised 


Open label 


escape 


allowance 


Primary 


outcome 


Assessment 


of induction 


 


 


Assessment of 


maintenance 


Study 


sponsor  


Probert et al., 


2003 


 


NCT number 


NR 


 


Probert et al., 


2003
51


 


 


 


 


 


 


Multicentre, 


randomised, 


double-


blind, 


placebo-


controlled 


trial 


 


Phase NR 


Inclusion: 


Patients with UC 


symptom score (UCSS) 


of ≥ 6 or more and a 


sigmoidoscopy score of 


≥ 2 on Baron scale, 


failed to respond to 


conventional treatment 


with glucocorticoids. 


Exclusion: 


Patients who had 


received cyclosporin, 


any therapeutic agent 


used to directly reduce 


TNF, or any 


investigational drug 


within three months of 


enrolment, as well as 


those who had recently 


commenced treatment 


(within the last three 


months) with 6-MP or 


AZA.  


UK and 


Germany 


 


4 study centres 


PBO = 20 


IFX 5mg/kg 


= 23 


 


Patients 


received i.v. 


IFX 5mg/kg 


or PBO at 


week 0 and 


second 


identical 


infusion at 


week 2. 


 


At week 6, 


all patients 


with 


continued 


active UC 


offered open 


label IFX 


10mg/kg. 


Yes, from week 


6 only (all 


patients with 


continued active 


UC offered 


open label IFX 


10mg/kg) 


Clinical 


remission at 


week 6 


Week 6 


(clinical 


remission 


only; no 


clinical 


response 


data 


available for 


week 6) 


 


Included in 


NMA? No 


(excluded 


from NMA 


as definition 


of clinical 


remission 


inconsistent 


with other 


trials (i.e. 


total Mayo 


score ≤ 2 but 


does not 


specify no 


individual 


subscore > 1 


as in other 


trials) 


NA 


 


Included in 


NMA? No (no 


maintenance 


time points) 


Schering-


Plough 


and 


BMBF 


Compete


nce 


Network 


(German


y) 


UC-SUCCESS 


(NCT00537316) 


 


Panacionne et 


al., 2014
52


 


Multicentre, 


randomised, 


double-blind 


(double-


dummy), 


Inclusion: 


Patients with moderate 


to severe UC defined 


as Mayo scores of 6 to 


8 and 9 to 12, 


62 study 


centres 


 


Geographical 


locations NR 


AZA = 80 


IFX = 79 


IFX/AZA = 


80 


 


Yes 


 


Nonresponders 


to AZA at week 


8 had IFX 


Corticosteroi


d (CS)-free 


remission at 


week 16 


Week 8 


 


Included in 


NMA? No 


(borderline 


16 weeks 


 


Included in 


NMA? No (16 


weeks of 


Schering-


Plough  
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Trial identifier 


(NCT number), 


primary 


publication 


details 


Trial design Inclusion / exclusion 


criteria 


Geographical 


location of 


study sites 


Treatment 


groups and 


numbers 


randomised 


Open label 


escape 


allowance 


Primary 


outcome 


Assessment 


of induction 


 


 


Assessment of 


maintenance 


Study 


sponsor  


 placebo-


controlled 


trial 


 


Phase III 


respectively.  Patients 


responded inadequately 


to course of 


corticosteroids +/- 


mesalamine within past 


12 weeks. Patients 


required to be either 


AZA-naive or free 


from AZA treatment 


for at least 3 months 


before enrolment. 


Prohibited medications 


at study entry included 


methotrexate and 


calcineurin inhibitors 


(tacrolimus, 


cyclosporine). 


Patients 


received i.v. 


IFX 5mg/kg 


at weeks 0, 


2, 6 and 14 + 


oral once 


daily PBO 


capsules, or 


oral AZA 


2.5mg/kg 


daily + PBO 


i.v. on IFX 


schedule or 


combination 


therapy with 


both drugs 


rescue infusions 


at weeks 8, 10 


and 14 while 


continuing 


AZA. 


 


Nonresponders 


considered 


treatment 


failures. 


inclusion 


and partial 


Mayo 


response 


only at week 


8) 


treatment 


only) 
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Table 7: Trial design characteristics of included paediatric population clinical effectiveness studies 


 
Trial identifier 


(NCT number), 


primary 


publication 


details 


Trial design Inclusion / exclusion 


criteria 


Geographical 


location of 


study sites 


Treatment 


groups and 


numbers 


randomised 


Open label 


escape 


allowance? 


Primary 


outcome 


Assessment 


of 


induction 


Assessment 


of 


maintenance 


Study 


sponsor  


Infliximab          


Hyams 


(NCT00336492, 


C0168T72) 


 


Hyams et al., 


2012
53


 


 


Randomised, 


Multicenter, 


Open-Label 


Study 


 


Phase III 


Inclusion: 


Patients 6–17 years 


old, with moderately 


to severely active UC, 


Mayo score 6–12 


points and endoscopy 


subscore ≥ 2), failed 


to respond to 


adequate 


treatment/experienced 


medical 


complications/adverse 


effects from 5-ASAs 


immunomodulators 


(6-MP/AZA) or 


oral/i.v. 


corticosteroids. 


Exclusion: 


Patients with acute 


severe extensive UC 


and those who 


previously used other 


investigational drugs 


or any TNF  


antagonist  


USA, 


Netherlands, 


Canada and 


Belgium 


 


23 study centres 


All patients 


received 


induction 


regimen of IFX 


5mg/kg at 


weeks 0, 2 and 


6.  


 


 


45 patients 


who achieved 


clinical 


response at 


week 8 


(primary 


endpoint) 


randomised to 


receive: 


IFX 5 mg/kg 


q8w = 22 


IFX 5 mg/kg 


q12w = 23 


Yes 


 


Patients 


losing 


response 


during 


maintenance 


eligible to 


increase IFX 


dose and/or 


frequency to 


set 


regimens. 


IFX 5mg/kg 


q8w group 


to 10 mg/kg 


q8w. IFX 5 


mg/kg q12w 


group to 10 


mg/kg q8w, 


with those 


losing 


response 


between 8 


and 12 


weeks after 


previous 


infusion to 5 


mg/kg q8w.  


Clinical 


response at 


week 8 


All patients 


received 


induction 


with IFX 


5mg/kg at 


week 0, 2 


and 6 and 


clinical 


response 


and clinical 


remission 


assessed at 


week 8 (no 


PBO control 


for 


induction). 


Week 54 


(no PBO 


control for 


maintenance) 


Janssen 


Research & 


Development 
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5.2.2.2 Quality of included evidence 


All of the included trials were considered to be at low risk of selection bias as all trials reported an 


appropriate method for generating the randomisation sequence. Likewise, the majority of trials 


reported adequate information that allocation was concealed and were considered to be at low risk of 


bias for this domain. This was with the exception of two trials where there was no information 


reported to make a judgement. These trials were therefore classified as being at unclear risk of bias 


(Hyams et al., Suzuki et al.). Eight of the ten trials were considered to be at low risk of performance 


bias because there was reporting to indicate that participants and personnel were blinded to 


participants’ treatment allocation. Two trials were considered at unclear risk of bias for this domain; 


one because there was no clear statement in the trial report (Hyams et al.) and one because the 


treatment regimen differed for non-responders at week 8 in AZA arm which could break the blinding 


(UC-SUCCESS). Blinding of the outcome assessment was reported by five trials, all of which were 


considered at low risk of bias for this domain. The remaining five trials included no statement in the 


trial report and were considered at unclear risk for this domain (ACT1, ACT2, Hyams et al., UC-


SUCCESS, Suzuki et al.). 


 


All included trials were reported according to the intention-to-treat (ITT) principle. However, for two 


trials (ACT1 and ACT2), although ITT was reported, >50% patients in the placebo group and >30% 


patients in infliximab groups did not complete the trial. Similarly, in another infliximab trial (Hyams 


et al.), the numbers of patients withdrawing from the study were unbalanced across groups with >50% 


patients withdrawing from the every 12 week dose group. In the UC-SUCCESS trial, there was also a 


high level of attrition and an imbalance between treatment groups (AZA, 34%; IFX, 18%; IFX/AZA, 


21%). In one of the adalimumab trials (ULTRA2), although ITT analysis was undertaken, there was a 


high level of attrition and an imbalance between treatment groups (placebo, 50%; adalimumab, 59%).  


In the golimumab maintenance trial (PURSUIT-Maintenance), withdrawal >10% was evident across 


all treatment groups. These trials were all considered to be at high risk of bias for this domain. Of 


note, the trial of adalimumab reported by Suzuki et al. was considered at low risk of attrition bias for 


the induction phase (see Figures 3 and 4). A high risk of attrition bias was evident for the maintenance 


phase (>10% withdrawing). The maintenance active treatment group comprised participants receiving 


both licenced and unlicensed doses of adalimumab during induction (data not used in this report).  


Details of the numbers of participants withdrawing and reasons for withdrawal by trial are presented 


in Appendix 4. The extent of reporting of the reasons for withdrawals was variable between studies. 


 


Selective outcome reporting was assessed based on ClinicalTrials.gov records, trial protocols and 


Clinical Study Reports (CSRs) where provided by the manufacturers. Adequate data were available 


across ClinicalTrials.gov records and CSRs (available for some trials only) to compare outcomes with 


those reported in the associated peer-review publications for all included trials with the exception of 
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Probert et al. Stated primary outcomes were compared between published reports and trial protocols 


(for those RCTs where trial protocols were provided by manufacturers). Where trial protocols were 


available, stated primary outcomes were found to be consistent with published reports, 


**********************************************************************************


******* With the exception of Probert et al. and Suzuki et al., all included RCTs were considered to 


be of at low risk of bias for this domain. Probert et al. and Suzuki et al. were judged as being at 


unclear risk of selective reporting bias.  


 


Figure 3: Risk of bias summary - Review authors' judgements about each risk of bias item for 


each included study 
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Figure 4: Risk of bias graph - Review authors' judgements about each risk of bias item 


presented as percentages across all included studies. 


 
 
 


5.2.2.3 Population characteristics 


The baseline characteristics of participants in the included RCTs are presented in Tables 8 and 9. In 


addition to comparator arm data, only data relating to licensed doses of interventions are presented. 


 


a) Population: Adults aged 18 years and over with moderately to severely active UC who have had 


an inadequate response to conventional therapy including corticosteroids and mercaptopurine or 


azathioprine, or who are intolerant to or have medical contraindications against such therapies 


Mean and median reported ages of participants were considered consistent across included adult 


population trials, ranging from 37 to 42.5 years. Mayo scores at baseline were also consistent across 


trials and spanned from 8.1 to 8.9. Average proportions of male participants ranged from 41% to 73% 


and the majority of included patients (where reported) were Caucasian in ethnicity (79.5% to 95.9%), 


with the exception of the Suzuki et al. study, which included exclusively Japanese patients. Mean and 


median disease duration of participants ranged from 59 months (4.9 years) to 8.5 years. Conventional 


UC medications at baseline were variable between the included trials. In no included study had all 


participants previously been trialled on corticosteroids and AZA or 6-MP, as required by the wording 


used in the final NICE scope
37


 population and the wording of the EMA licensing for infliximab, 


adalimumab and golimumab. Whilst it is noted that AZA and 6-MP may be used more typically in 


clinical practice as maintenance therapies, due to their longer initiation of effect, it is therefore 


debatable whether the included trial populations would represent patients who had failed or were 


intolerant to previous conventional therapies. All trials related to anti-TNF-α naïve populations, with 


the exception of ULTRA2 (which permitted the inclusion of anti-TNF-α experienced patients) and 


PURSUIT-Maintenance (in which patients responding to prior golimumab induction therapy were 


randomised to golimumab maintenance regimens or placebo). Data at induction were reported 


according to anti-TNF-α experience. Data relating to patients who were anti-TNF-α naive for 
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maintenance time points were requested and received from the manufacturer of adalimumab (Abbvie). 


Weight and smoking status were both relatively poorly reported across included studies. 


 


b) Population: Children and adolescents aged 6 to 17 years (inclusive) with severely active UC, who 


have had an inadequate response to conventional therapy including corticosteroids and 


mercaptopurine or azathioprine, or who are intolerant to or have medical contraindications against 


such therapies 


The included trial population (Hyams et al) averaged 15 years of age in both treatment groups, was 


43.5 to 45.5% male and mostly Caucasian in ethnic origin (82.6% to 90.9%) with average disease 


duration of 1.1 to 1.8 years. Patients had a median Mayo score of 7.5 to 8.0 and a median PUCAI 


score of 50 to 57.5, where a PUCAI of score of ≥ 65 would indicate severe disease (and therefore 


were a mixture of patients with moderate and severe disease, whilst infliximab is licensed in 


paediatric patients with severe disease only). Participants were required to have had prior use of at 


least one conventional therapy (with 61% to 64% receiving corticosteroids, 50% to 57% 


immunosuppressants and 46% to 52% aminosalicylates at baseline). 
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Table 8: Population characteristics of included clinical effectiveness studies in adults 
Trial identifier 


(NCT 


number), 


primary 


publication 


details 


Age, 


mean 


years 


(SD) 


Male 


participants 


(%) 


Ethnicity, 


Caucasian 


(%) 


Disease 


extent/location 


and disease 


duration, mean 


years (SD) 


Disease 


severity at 


baseline – 


Mayo score, 


mean (SD) 


CRP at 


baseline, 


mean 


mg/dl 


Medications at baseline  Weight 


kg, mean 


(SD) 


Smoking 


status  


Adalimumab          


ULTRA1 Mean NR 


 


Median 


(range) 


 


PBO = 37 


(18-72) 


 


ADA 


160/80mg 


= 37 (18-


75) 


PBO = 


63.1% 


 


ADA 


160/80mg = 


63.8% 


NR PBO = Extensive 


colitis,  73/130 


(56.2%); left-sided 


colitis,  42/130 


(32.3%); other,  


15/130 (11.5%), 


duration median 


(range) 5.35 (0.3-


34.1) 


 


ADA 160/80mg = 


Extensive colitis, 


60/130 (46.2%); 


left-sided colitis,  


61/130 (46.9%); 


other,  9/130 


(6.9%), duration 


median (range) 6.06 


(0.2-34.4) 


PBO = 


8.7 (1.56) 


 


ADA 


160/80mg = 


8.8 (1.61) 


Mean NR 


 


Median 


(range) 


 


PBO = 


0.32 


 


ADA 


160/80mg 


= 0.33 


PBO = CS, 55/130 (41.5%); 


IMM, 18/130 (13.8%); CS 


+IMM, 34/130 (26.1%); no CS 


or IMM, 23/130 (17.7%); 


aminosalicylates, 98/130 


(75.4%) 


 


ADA 160/80mg = CS, 48/130 


(36.9%); IMM, 28/130 


(21.5%); CS + IMM, 23/130 


(17.7%); no CS or IMM, 


31/130 (23.8%); 


aminosalicylates, 105/130 


(80.8%) 


 


Dosages of concomitant UC 


medication(s) stable 


throughout study 


PBO = 


78.7 (17.4) 


 


ADA 


160/80mg 


= 75.5 


(14.2) 


NR 


ULTRA2 PBO = 


41.3 


(13.22) 


 


ADA 


160/80/40


mg = 39.6 


(12.47) 


PBO = 


152/246 


(61.8%) 


 


ADA 


160/80/40m


g = 142/248 


(57.3%) 


NR PBO = Pancolitis, 


120/248 (48.8%); 


descending colon, 


96/246 (39.0%); 


other, 30/246 


(12.2%), duration 


8.5 (7.37) 


 


ADA 160/80/40mg 


= Pancolitis, 


120/248 (48.4%); 


PBO = 8.9 


(1.75) 


 


ADA 


160/80/40m


g = 8.9 


(1.50) 


PBO = 1.3 


 


ADA 


160/80/40


mg = 1.5 


PBO = Corticosteroids 


140/246 (56.9%); 


Azathioprine/6-MP 80/246 


(32.5%); Aminosalicylates 


155/246 (63.0%); 


Azathioprine/6-MP and/or 


steroids 175/246 (71.1%); 


Azathioprine/6-MP and 


steroids 45/246 (18.3%) 


(41.1%) 


 


PBO = 


77.1 


(17.31) 


 


ADA 


160/80/40


mg = 75.3 


(17.71) 


NR 
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Trial identifier 


(NCT 


number), 


primary 


publication 


details 


Age, 


mean 


years 


(SD) 


Male 


participants 


(%) 


Ethnicity, 


Caucasian 


(%) 


Disease 


extent/location 


and disease 


duration, mean 


years (SD) 


Disease 


severity at 


baseline – 


Mayo score, 


mean (SD) 


CRP at 


baseline, 


mean 


mg/dl 


Medications at baseline  Weight 


kg, mean 


(SD) 


Smoking 


status  


descending colon, 


96/248 (38.7%); 


other, 32/248 


(12.9%), duration 


8.1 (7.09) 


ADA 160/80/40mg = 


Corticosteroids 150/248 


(60.5%); Azathioprine/6-MP 


93/248 (37.5%); 


Aminosalicylates 146/248 


(58.9%); Azathioprine/6-MP 


and/or steroids 193/248 


(77.8%); Azathioprine/6-MP 


and steroids 50/248 (20.2%) 


 


Prior anti-TNF treatment 


PBO = 101/246 (41.1) 


 


ADA 160/80/40mg = 98/248 


(39.1) 


 


Concomitant UC medications 


held stable except steroids, 


which could be tapered after 


week 8 at discretion of 


investigator for patients with 


satisfactory clinical response 


Suzuki et al., 
2014 


PBO = 


41.3 


(13.6) 


 


ADA 


160/80/40


mg = 42.5 


(14.6) 


PBO = 


70/96 


(72.9%) 


 


ADA 


160/80/40m


g = 61/90 


(67.8%) 


Exclusively 


Japanese 


PBO = Pancolitis, 


59/96 (61.5%); 


descending colon, 


35/96 (36.5); other , 


2/96 (2.1%); 


duration 7.8 (6.6) 


 


ADA 160/80/40mg 


= Pancolitis, 63/90 


(70.0%); 


descending colon, 


PBO = 8.5 


(1.6) 


 


ADA 


160/80/40m


g = 8.6 (1.4) 


Mean NR 


 


Median 


(range) 


 


PBO = 


0.34 (0.05-


8.72) 


 


ADA 


160/80/40


PBO = 5-ASAs, 89/96 


(92.7%); Immunomodulators 


(AZA, 6-MP), 52/96 (54.2%); 


systemic corticosteroids, 58/97 


(60.4%) 


 


ADA 160/80/40mg = 5-ASAs, 


83/90 (92.2%); 


Immunomodulators (AZA, 6-


MP), 41/90 (45.6%); systemic 


corticosteroids, 57/90 (63.3%) 


PBO = 


60.8 (14.1) 


 


ADA 


160/80/40


mg = 60.1 


(12.3) 


Tobacco 


non-


smoker 


 


PBO = 


55/96 


(57.3%) 


 


ADA 


160/80/4


0mg = 
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Trial identifier 


(NCT 


number), 


primary 


publication 


details 


Age, 


mean 


years 


(SD) 


Male 


participants 


(%) 


Ethnicity, 


Caucasian 


(%) 


Disease 


extent/location 


and disease 


duration, mean 


years (SD) 


Disease 


severity at 


baseline – 


Mayo score, 


mean (SD) 


CRP at 


baseline, 


mean 


mg/dl 


Medications at baseline  Weight 


kg, mean 


(SD) 


Smoking 


status  


27/90 (30.0); other  


0/96 (0%); duration 


7.8 (7.1) 


mg = 0.22 


(0.05-6.28) 


 


Changes in doses of UC 


concomitant medications not 


permitted during study (other 


than CSs). After 8 weeks, 


patient responders permitted to 


taper CS dose.  


50/90 


(55.6%) 


Golimumab          


PURSUIT-SC 


 


(all randomised 


patients) 


 


Sandborn et al., 


2014a  


PBO = 


39.0 


(13.04) 


 


GOL 


200/100m


g = 40.0 


(13.54) 


PBO = 


175/331 


(52.9%) 


 


GOL 


200/100mg 


= 180/331 


(54.4%) 


PBO = 


263/331 


(79.5%) 


 


GOL 


200/100mg 


= 271/331 


(81.9%) 


PBO = n = 330, 


Limited to left side 


of colon,  188/330 


(57.0); extensive = 


142/330 (43.0); 


duration 6.0 (6.65) 


 


GOL 200/100mg = 


n = 331, Limited to 


left side of colon,  


193/331 (58.3); 


extensive = 138/331 


(41.7), duration 6.4 


(6.17) 


PBO = 8.3 


(1.50) 


 


GOL 


200/100mg 


= 8.6 (1.53) 


PBO = 1.1 


 


GOL 


200/100m


g = 1.1 


PBO = Patients receiving any 


UC medication (%)= 310/331 


(93.7), corticosteroid (excl 


budesonide)= 134/331 (40.5) , 


≥ 20mg/d PEq= 78/331 (23.6) 


, < 20mg/d PEq= 56/331 


(16.9),  Budesonide = 8/331 


(2.4), Immunomodulatory 


drugs= 106/331 (32.0), 6-


MP/AZA= 102/331 (30.8) , 


MTX= 4/331 (1.2), 


Aminosalicylates= 276/331 


(83.4) 


 


GOL 200/100mg = Patients 


receiving any UC medication 


(%)= 302/331 (91.2), 


corticosteroid (excl 


budesonide)= 142/331 (42.9) , 


≥ 20mg/d PEq= 85/331 (25.7) 


, < 20mg/d PEq= 57/331 


(17.2),  Budesonide = 6/331 


(1.8), Immunomodulatory 


drugs= 105/331 (31.7), 6-


MP/AZA= 100/331 (30.2), 


NR  NR 
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Trial identifier 


(NCT 


number), 


primary 


publication 


details 


Age, 


mean 


years 


(SD) 


Male 


participants 


(%) 


Ethnicity, 


Caucasian 


(%) 


Disease 


extent/location 


and disease 


duration, mean 


years (SD) 


Disease 


severity at 


baseline – 


Mayo score, 


mean (SD) 


CRP at 


baseline, 


mean 


mg/dl 


Medications at baseline  Weight 


kg, mean 


(SD) 


Smoking 


status  


MTX= 5/331 (1.5), 


Aminosalicylates= 270/331 


(81.6) 


 


Patients maintained stable 


doses of concomitant UC 


treatments during study 


PURSUIT-M 


 


(randomised 


patients) 


 


Sandborn et al., 


2014b  


PBO = 


40.2 


(14.05) 


 


GOL 


50mg = 


41.4 


(13.84) 


 


GOL 


100mg = 


39.1 


(13.11) 


 


PBO = 


75/156 


(48.1%) 


 


GOL 50mg 


= 77/154 


(50.0%) 


 


GOL 100mg 


= 89/154 


(57.8) 


 


PBO = 


137/156 


(87.8) 


 


GOL 50mg 


= 138/154 


(89.6) 


 


GOL 


100mg = 


130/154 


(84.4) 


 


Disease 


extent/location NR 


 


PBO = Mean  6.9 


(6.96), Median 4.2 


(IQR NR) 


 


GOL 50mg = Mean 


6.8 (6.93), Median 


4.5 (IQR NR) 


 


GOL 100mg = 


Mean 7.2 (7.04), 


Median 4.8 (IQR 


NR) 


 


PBO = 8.3 


(1.37) 


 


GOL 50mg 


= 8.1 (1.38) 


 


GOL 100mg 


= 8.5 (1.34) 


 


PBO = 1.0 


 


GOL 


50mg = 


0.9 


 


GOL 


100mg = 


0.9 


 


PBO = Any UC medication= 


148 (94.9), corticosteroid=83 


(53.2) (excl budesonide),  ≥ 


20mg/day PEq= 59 (37.8), < 


20mg/day PEq= 24 (15.4), 


budesonide=5 (3.2),  


Immunomodulatory drugs= 52 


(33.3), 6-MP/AZA= 51 (32.7), 


MTX= 1 (0.6), 5-ASA= 125 


(80.1) 


 


GOL 50mg = Any UC 


medication= 144 (93.5), 


corticosteroid= 77 (50.0), ≥ 


20mg/day PEq= 52 (33.8), < 


20mg/day PEq= 25 (16.2), 


budesonide 6 (3.9), 


Immunomodulatory drugs= 47 


(30.5), 6-MP/AZA= 45 (29.2), 


MTX= 2 (1.3), 5-ASA= 128 


(83.1) 


 


GOL 100mg = Any UC 


medication= 143 (92.9), 


corticosteroid= 79 (51.3), ≥ 


20mg/day PEq= 55 (35.7), < 


NR 


 


NR 
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Trial identifier 


(NCT 


number), 


primary 


publication 


details 


Age, 


mean 


years 


(SD) 


Male 


participants 


(%) 


Ethnicity, 


Caucasian 


(%) 


Disease 


extent/location 


and disease 


duration, mean 


years (SD) 


Disease 


severity at 


baseline – 


Mayo score, 


mean (SD) 


CRP at 


baseline, 


mean 


mg/dl 


Medications at baseline  Weight 


kg, mean 


(SD) 


Smoking 


status  


20mg/day PEq= 24 (15.6), 


budesonide=4 (2.6),  


Immunomodulatory drugs=48 


(31.2),  6-MP/AZA= 48 


(31.2), MTX= 0, 5-ASA= 119 


(77.3) 


 


Patients receiving 5-


ASAs/immunosuppressants at 


baseline of induction studies 


required ot have held stable 


doses during induction and 


maintenance. After induction, 


patients in clinical response 


receiving concomitant CSs at 


baseline of PURSUIT-M 


required to taper CSs. 


  


Infliximab          


ACT1 


 


Rutgeerts et al., 


2005  


 


 


 


PBO = 


41.4 


(13.7) 


 


IFX 


5mg/kg = 


42.4 


(14.3) 


 


PBO = 


72/121 


(59.5%) 


 


IFX 5mg/kg 


= 78/121 


(64.5%) 


PBO = 


111/121 


(91.7) 


 


IFX 


5mg/kg= 


116/121 


(95.9) 


PBO = left side, 


66/120 (55.0%); 


extensive, 54/120 


(45.0%); duration, 


6.2 (5.9) 


 


IFX 5mg/kg = left 


side, 63/121 


(52.9%); extensive, 


56/119 (47.1%); 


duration, 5.9 (5.4) 


 


PBO = 8.4 


(1.8)  


 


IFX 5mg/kg 


= 8.5 (1.7)  


 


PBO = 1.7 


(2.7) 


 


IFX 


5mg/kg = 


1.4 (1.9) 


PBO = CS, 79 (65.3%); ≥ 


20mg/day, 54 (44.6%); 5-


ASA, 85 (70.2%); IMM, 53 


(43.8%); AZA, 36 (29.8%); 


MP, 17 (14.0%). CS-refractory 


disease, 38 (31.4%)  


 


IFX 5mg/kg = CS, 70 


(57.9%); ≥ 20mg/day, 45 


(37.2%); 5-ASA, 82 (67.8%); 


IMM, 66 (54.5%); AZA, 45 


(37.2%); MP, 21 (17.4%). CS-


refractory disease, 36 (29.8%)  


 


PBO = 


76.8 (16.2) 


 


IFX 


5mg/kg = 


80.0 (17.8) 


Current 


smoker 


 


PBO = 


7/121 


(5.8%) 


 


IFX 


5mg/kg = 


2/121 


(1.7) 
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Trial identifier 


(NCT 


number), 


primary 


publication 


details 


Age, 


mean 


years 


(SD) 


Male 


participants 


(%) 


Ethnicity, 


Caucasian 


(%) 


Disease 


extent/location 


and disease 


duration, mean 


years (SD) 


Disease 


severity at 


baseline – 


Mayo score, 


mean (SD) 


CRP at 


baseline, 


mean 


mg/dl 


Medications at baseline  Weight 


kg, mean 


(SD) 


Smoking 


status  


Doses of concomitant 


medications kept stable apart 


from CS, tapered by 5mg/wk 


after week 8 until dose of 


20mg/day reached, thereafter 


dose reduced by 2.5mg/wk 


until discontinuation 


ACT2 


 


Rutgeerts et al., 


2005  


 


 


PBO = 


39.3 


(13.5) 


 


IFX 


5mg/kg = 


40.5 


(13.1) 


 


PBO = 


71/123 


(57.7%) 


 


IFX 5mg/kg 


= 76/121 


(62.8%) 


PBO = 


117/123 


(95.1) 


 


IFX 


5mg/kg= 


116/121 


(95.9) 


PBO = left side, 


70/120 (58.3%); 


extensive, 50/120 


(41.7%); duration, 


6.5 (6.7) 


 


IFX 5mg/kg = left 


side, 70/118 


(59.3%); extensive, 


48/118 (40.7%); 


duration, 6.7 (5.3) 


 


PBO = 8.5 


(1.5)  


 


IFX 5mg/kg 


= 8.3 (1.5)  


 


PBO = 1.6 


(2.9) 


 


IFX 


5mg/kg = 


1.3 (2.3) 


PBO = CS, 60 (48.8%), ≥ 


20mg/day, 43 (35.0%), 5-


ASA, 89 (72.4%), IMM, 54 


(43.9%), AZA, 35 (28.5%), 


MP, 19 (15.4). CS-refractory 


disease, 36 (29.3) 


IFX 5mg/kg = CS, 60 (49.6%), 


≥ 20mg/day, 40 (33.1%), 5-


ASA, 92 (76.0%), IMM, 52 


(43.0%), AZA, 41 (33.9%), 


MP, 11 (9.1). CS-refractory 


disease, 35 (28.9) 


 


Doses of concomitant 


medications kept stable apart 


from CS, tapered by 5mg/wk 


after week 8 unwil dose of 


20mg/day reached, thereafter 


dose reduced by 2.5mg/wk 


until discontinuation 


PBO = 


76.1 (17.4) 


 


IFX 


5mg/kg = 


78.4 (17.8) 


Current 


smoker 


 


PBO = 


6/123 


(4.9%) 


 


IFX 


5mg/kg = 


8/121 


(6.6%) 


Probert et al., 


2003  


 


 


 


Mean NR 


 


Median 


(IQR) 


 


PBO = 40 


NR NR PBO = extensive 


UC, 13/20, left-


side, 3/20, distal 


colitis, 4/20; 


median (IQR) 


duration 59 (35-96) 


Mean (SD) 


UC severity 


score  


 


PBO = 8.5 


(2) 


PBO = 12 


(10) 


 


IFX 


5mg/kg = 


9 (9)  


PBO = AZA use, 7/20 (35%); 


Prednisolone equivalent 


(mg/day), mean 28 (7 SD), 


median 30 (IQR: 25 to 30); 


duration of steroid treatment 


(days), median 28 (IQR: 14 to 


Mean NR 


 


Median 


(IQR) 


 


PBO = 72 


NR 
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Trial identifier 


(NCT 


number), 


primary 


publication 


details 


Age, 


mean 


years 


(SD) 


Male 


participants 


(%) 


Ethnicity, 


Caucasian 


(%) 


Disease 


extent/location 


and disease 


duration, mean 


years (SD) 


Disease 


severity at 


baseline – 


Mayo score, 


mean (SD) 


CRP at 


baseline, 


mean 


mg/dl 


Medications at baseline  Weight 


kg, mean 


(SD) 


Smoking 


status  


(29 -43.5) 


 


IFX 


5mg/kg = 


41 (35.5-


50.5) 


months 


 


IFX 5mg/kg = 


extensive UC, 


14/23, left-side 


5/23, distal colitis 


4/23; median (IQR) 


duration 75 (39-


141) months 


 


IFX 5mg/kg 


= 8 (2) 


 


Mean (SD) 


Baron score  


PBO = 2.4 


(0.5) 


 


IFX 5mg/kg 


= 2 (0.5) 


45) 28 (11.5–42) 


 


IFX 5mg/kg = AZA use, 6/23 


(26%); prednisolone 


equivalent (mg/day), mean 32 


(11 SD), median 30 (IQR: 30 


to 30); duration of steroid 


treatment (days), median 28 


(IQR: 11.5 to 42) 


 


Doses of 5-ASA and AZA/6-


MP kept stable during study. 


Glucocorticoids kept stable 


during screening then 


permitted to be changed 


“according to clinical 


demands”, with goal of 


reducing daily dose by 5mg 


prednisolone equivalent per 


week. 


(60-8 as 


reported) 


 


IFX 


5mg/kg = 


66 (61-78) 


UC-SUCCESS 


 


Panaccione et 


al., 2014  


AZA = 


40.7 


(13.2) 


 


IFX 


5mg/kg = 


38.5 


(12.7) 


 


IFX 


5mg/kg + 


AZA = 


38.0 


AZA = 


33/79 (41%) 


 


IFX 5mg/kg 


= 42/78 


(54%) 


 


IFX 5mg/kg 


+ AZA = 


48/80 (60%) 


NR Disease 


extent/duration NR 


 


Disease duration 


AZA = 6.6 (7.8) 


 


IFX 5mg/kg = 6.3 


(6.5) 


 


IFX 5mg/kg + AZA 


= 5.2 (5.1) 


AZA = 8.5 


(1.4) 


 


IFX 5mg/kg 


= 8.1 (1.4) 


 


IFX 5mg/kg 


+ AZA = 8.6 


(1.3) 


NR AZA = Corticosteroid use, 


27/79 (34.2%); prior 


immunomodulatory therapy, 


8/79 (10%)  


 


IFX 5mg/kg = Corticosteroid 


use, 31/78 (39.7%); prior 


immunomodulatory therapy, 


8/78 (10.3%) 


 


IFX 5mg/kg + AZA = 


Corticosteroid use, 38/80 


(47.5%); prior 


NR NR 
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Trial identifier 


(NCT 


number), 


primary 


publication 


details 


Age, 


mean 


years 


(SD) 


Male 


participants 


(%) 


Ethnicity, 


Caucasian 


(%) 


Disease 


extent/location 


and disease 


duration, mean 


years (SD) 


Disease 


severity at 


baseline – 


Mayo score, 


mean (SD) 


CRP at 


baseline, 


mean 


mg/dl 


Medications at baseline  Weight 


kg, mean 


(SD) 


Smoking 


status  


(12.2) immunomodulatory therapy, 


8/80 (10.0%) 


 


Baseline concomitant 


treatments kept stable during 


study. Patients receiving CSs 


at baseline tapered to 0mg by 


week 14 unless medically 


contraindicated.  
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Table 9: Population characteristics of included paediatric population clinical effectiveness studies 
Trial identifier 


(NCT 


number), 


primary 


publication 


details 


Age, mean 


years (SD) 


Male 


participants 


(%) 


Ethnicity, 


Caucasian 


(%) 


Disease 


location and 


disease 


duration, 


mean years 


(SD) 


Disease 


severity at 


baseline – 


Mayo score, 


mean (SD) 


CRP at 


baselin


e, 


meanm


g/dl 


Medications at baseline  Weight 


kg, mean 


(SD) 


Smoking 


status  


Hyams et al., 


2012 


(NCT0033649, 


C0168T72) 


 


 


Mean NR 


 


Median 


(IQR) 


 


Maintenan


ce IFX 


5mg/kg 


q8w = 15.0 


(12.0-16.0) 


 


Maintenan


ce IFX 


5mg/kg 


q12w = 


15.0 (12.0-


16.0) 


Maintenance 


IFX 5mg/kg 


q8w = 10/22 


(45.5%) 


 


Maintenance 


IFX 5mg/kg 


q12w = 


10/23 


(43.5%) 


Maintenan


ce IFX 


5mg/kg 


q8w = 


20/22 


(90.9%) 


 


Maintenan


ce IFX 


5mg/kg 


q12w = 


19/23 


(82.6%) 


Maintenance 


IFX 5mg/kg 


q8w = Left 


side of colon, 


6/22 (27.3%); 


extensive, 


16/22 


(72.7%); 


duration 


median (IQR) 


1.8 (0.6-2.4) 


 


Maintenance 


IFX 5mg/kg 


q12w = Left 


side of colon, 


4/23 (17.4%); 


extensive, 


19/23 


(82.6%); 


duration 


median (IQR) 


1.1 (0.6-1.9) 


Mean NR 


 


Median 


(IQR) 


 


Maintenance 


IFX 5mg/kg 


q8w = 7.5 


(7.0-9.0); 


median 


PUCAI 


(IQR) 50.0 


(35.0-55.0) 


 


Maintenance 


IFX 5mg/kg 


q12w = 8.0 


(7.0-10.0); 


median 


PUCAI 


(IQR) 57.5 


(50.0-65.0) 


Mean 


NR 


 


Median 


(IQR) 


 


Mainte


nance 


IFX 


5mg/kg 


q8w = 


0.3 


(0.3-


1.5) 


 


Mainte


nance 


IFX 


5mg/kg 


q12w = 


0.3 


(0.3-


2.2) 


Maintenance IFX 5mg/kg q8w = At 


least 1 concomitant medication,  22/22 


(100%); corticosteroids (parenteral or 


oral), 14/22 (63.6%); ≤1mg/kg 


prednisone-equivalent,  10/22 (45.5%); 


≤1mg/kg prednisone-equivalent,  4/22 


(18.2%); corticosteroids (budesonide),  


1/22 (4.5%); corticosteroids (rectal),  


2/22 (9.1%); immunomodulatory 


agents,  11/22 (50.0%); 6-MP/AZA,  


10/22 (45.5%); MTX,  1/22 (4.5%); 


aminosalicylates,  10/22 (45.5%); 


antibiotics,  0/22 (0%) 


 


Maintenance IFX 5mg/kg q12w = At 


least 1 concomitant medication,  23/23 


(100%); corticosteroids (parenteral or 


oral),  14/23 (60.9%); ≤1mg/kg 


prednisone-equivalent,  10/23 (43.5%); 


>1mg/kg prednisone-equivalent,  4/23 


(17.4%); corticosteroids (budesonide),  


0/23 (0%); corticosteroids (rectal),  


1/23 (4.3%); immunomodulatory 


agents,  13/23 (56.5%); 6-MP/AZA,  


11/23 (47.8%); MTX,  2/23 (8.7%); 


aminosalicylates,  12/23 (52.2%); 


antibiotics,  0/23 (0%) UC therapies to 


remain stable, CS could be tapered if 


clinically indicated 


Maintenan


ce IFX 


5mg/kg 


q8w = 


51.54 


(18.294) 


[median 


50.40 


(range 26.2 


to 91.6, 


IQR 36.10 


to 61.50)] 


 


Maintenan


ce IFX 


5mg/kg 


q12w = 


52.80 


(16.855) 


[median 


52.30 


(range 24.5 


to 86.4 , 


IQR 40.30 


to 68.60)] 


NR 
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5.2.3 Assessment of effectiveness 


5.2.3.1 Population: Adults aged 18 years and over with moderately to severely active UC who have 


had an inadequate response to conventional therapy including corticosteroids and mercaptopurine 


or azathioprine, or who are intolerant to or have medical contraindications against such therapies 


a) Rates of and duration of response, relapse and remission 


Clinical response and remission data were well reported across the included trials for the adult 


population. It was assumed by the Assessment Group that the numbers of patients who were reported 


in the trial publications as being in clinical response also included those patients who were in clinical 


remission. Data relating to transitions of patients between no response, response and remission 


categories at maintenance time points were requested and received from the manufacturers (MSD and 


Abbvie). The induction trial data (as reported in the trial publications) and maintenance transition data 


(received from the manufacturers) from eligible trials were analysed using NMA methods (see 


Section 5.2.3.3). Definitions of clinical response and clinical remission used in the included trials are 


presented in Table 10. 
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Table 10: Definitions of clinical response and remission in adult population RCTs included in 


the clinical effectiveness systematic review 


Trial Definition of clinical response Definition of clinical 


remission 


Measurement 


time points 


ACT1 
50


 Decrease from baseline in total Mayo 


score of ≥ 3 points and ≥ 30%, with 


accompanying decrease in subscore for 


rectal bleeding of ≥ 1 point or absolute 


rectal bleeding subscore of 0 or 1 


Total Mayo score of ≤ 2 


points, with no 


individual subscore > 1 


Clinical response 


and remission 


assessed at weeks 


8, 30 and 54 


ACT2 
50


 As above As above Clinical response 


and remission 


assessed at weeks 


8 and 30 


Probert et al., 


2003 
51


 


No definition of response, mean UC 


“severity score” and improvement 


reported only 


UC symptom score 


(UCSS) (i.e. Mayo score) 


Clinical remission = 


UCSS ≤ 2 


Outcomes 


reported at week 


2 and 6 


UC-


SUCCESS 
52


 


Decrease in total Mayo score of ≥ 3 


points and ≥ 30% decrease from baseline 


Mayo score 


CS-free remission= total 


Mayo score of ≤ 2 


points, with no 


individual subscore >1 


point without the use of 


CSs 


Mayo scores 


assessed at weeks 


0, 8 (partial 


Mayo) and 16 


ULTRA1 
45


 Decrease in Mayo score of ≥ 3 points 


and ≥ 30% from baseline plus decrease 


in subscore for rectal bleeding of ≥ 1 


point or absolute rectal bleeding subscore 


of 0 or 1 


Mayo score of ≤ 2 


points, with no 


individual subscore > 1 


Mayo scores 


recorded at weeks 


0 and 8 


ULTRA2 
46


 Decrease from baseline in total Mayo 


score of ≥ 3 points and ≥ 30% plus 


decrease in subscore for rectal bleeding 


of ≥ 1 point or absolute rectal bleeding 


subscore of  0 or 1 


Total Mayo score of ≤ 2 


points, with no 


individual subscore > 1 


Clinical response 


and remission 


measured at 


weeks 8, 32 and 


52/early 


termination 


Suzuki et al., 


2014 
47


 


Decrease from baseline in total Mayo 


score of ≥ 3 points and ≥ 30%, with 


accompanying decrease in subscore for 


rectal bleeding of ≥ 1 point or absolute 


rectal bleeding subscore ≤ 1 


Total Mayo score of ≤ 2 


points, with no 


individual subscore > 1 


Clinical response 


and remission 


assessed at weeks 


8, 32 and 52 


PURSUIT-SC 
48


 


Decrease from baseline in Mayo score of 


≥ 3 points and ≥ 30% plus decrease in 


subscore for rectal bleeding of ≥ 1 point 


or absolute rectal bleeding subscore of 0 


or 1 


Mayo score of ≤ 2 


points, with no 


individual subscore > 1 


Mayo scores 


recorded at weeks 


0 and 6 


PURSUIT-


Maintenance 
49


 


Decrease from baseline value (observed 


in preceding induction study) in Mayo 


score of ≥ 3 points and ≥ 30% plus 


decrease in subscore for rectal bleeding 


of ≥ 1 point or absolute rectal bleeding 


subscore of 0 or 1 


Mayo score of ≤ 2 


points, with no 


individual subscore > 1 


Mayo scores 


calculated at 


weeks 0, 30 and 


54 


 


Adalimumab 


Four adalimumab trials presented clinical response and remission data (ULTRA1, ULTRA2, 


ULTRA3 and Suzuki et al.).  
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At week 8, more patients in the adalimumab 160/80mg induction treatment arm of ULTRA1 achieved 


clinical response (54.6% vs. 44.6%, p-value NR) and twice as many reached clinical remission 


(18.5% vs. 9.2%, p=0.031) compared with placebo patients.
45


 Subgroup analyses demonstrated that 


patients with a Mayo score of 10 or above at baseline of ULTRA1 were less likely to achieve 


remission at week 8 compared with patients with lower baseline Mayo scores.
45


 Baseline CRP levels 


above 10mg/l and baseline weight of 82 kg and above were also linked with lower remission rates in 


ULTRA1.
45


 When baseline prior UC medications were considered, the treatment effect of 


adalimumab 160/80mg compared with placebo was most pronounced in patients who had received 


immunomodulator treatment (i.e. AZA/6-MP) at baseline without corticosteroids, and patients who 


had received no prior aminosalicylates.
45


 Clinical response rates at week 8 in the placebo group, when 


stratified by geographical region, appeared to be higher in Canada and Eastern Europe (compared 


with US/Puerto Rico and Western Europe) although reasons for this are unclear.
45


 


 


In ULTRA2, patients in the adalimumab 160/80mg induction group were more likely to achieve 


clinical response (50.4% vs. 34.6%, p<0.005) and clinical remission (16.5% vs. 9.3%, p<0.05) at 


week 8 than in the placebo group.
46


 Similarly, among patients who had received no prior anti-TNF-α 


treatment, greater proportions of patients in the adalimumab 160/80mg induction group reached 


clinical response (50.5% vs. 38.6%, p <0.005) and clinical remission (16.5% vs. 11.0%, p <0.05) at 


week 8 than placebo-treated patients.
46


 Patients receiving adalimumab as maintenance therapy in 


ULTRA2 were also more likely at week 52 to be in clinical response (30.2% vs. 18.3%, p <0.05) or 


clinical remission (17.3% vs. 8.5%, p <0.005) than subjects in the placebo group.
46


 Anti-TNF-α -naïve 


adalimumab-treated patients were also more likely to achieve clinical response (36.7% vs. 24.1%, 


p=0.019) or remission (22.0% vs. 12.4%, p=0.029) at week 52 than those in the placebo group.
46


 


Patients in the adalimumab group were more likely to achieve sustained response (ITT 21.8%, anti-


TNF-α -naïve 26.7, both  p <0.05 vs. placebo) and sustained remission (ITT 8.1%, anti-TNF-α -naïve 


10.7%, both p <0.05) compared with placebo group subjects (sustained response: ITT 11.4%, anti-


TNF-α -naïve 16.6%; sustained remission ITT 2.4%, anti-TNF-α -naïve 3.4%).
58


 At week 52 of 


ULTRA2, corticosteroid-free remission was achieved by more adalimumab group patients versus 


placebo (both p <0.05).
59


 A post hoc analysis of ULTRA2 data at week 52 demonstrated that mean 


days in clinical response (134.58 vs. 94.55, p<0.001) and mean days in clinical remission were also 


greater for adalimumab-treated patients (85.32 vs. 52.87, p<0.001).
60


 For patients with no prior anti-


TNF-α use, stool frequency and rectal bleeding Mayo subscores of 1 or below at week 8 were most 


likely to be achieved in patients receiving adalimumab than placebo (both p <0.05).
46


 At week 52, the 


proportions of patients who had discontinued corticosteroid use and achieved sustained clinical 


remission at both weeks 32 and 52 (among patients with baseline corticosteroid use) were 10.0% and 


1.2% in the adalimumab (no prior anti-TNF-α use) and placebo groups respectively (p=0.014).
46


 At 
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week 52, for patients with no prior anti-TNF-α use, 20.3% of the adalimumab group and 6.2% of the 


placebo group were in corticosteroid-free clinical remission (p<0.05).
59


  


 


The open-label extension study ULTRA3 presented the proportions of patients who continued to 


receive adalimumab and were in clinical response (42.6%) and remission (25.6%) at week 52.
61


  


 


Patients who received adalimumab for induction in the Suzuki et al. trial were more likely to be in 


clinical response (50% vs. 35%, p<0.05) by week 8 but not clinical remission (10% vs. 11%, p-value 


NR) compared with placebo group patients.
47


 At week 8, a statistically significant greater proportion 


of patients in the adalimumab arm reached a subscore of 1 or below physician’s global assessment 


domain compared against the placebo arm (p≤0.05); differences in the other Mayo subscores were not 


statistically significant.
47


 Within the Suzuki et al. trial, greater proportions of adalimumab 


maintenance-treated patients were in clinical response (31% vs. 18%, p<0.05) and clinical remission 


(23% vs. 7%, p<0.01) through week 52 compared with placebo group patients.
47


 At week 52, a greater 


proportion of subjects in the adalimumab group versus placebo experienced subscores of 1 or below 


for physician’s global assessment and stool frequency subscore (both p≤0.05).
47


 The proportions of 


patients in steroid-free clinical remission at week 52 were 14.2% and 6.9% in the adalimumab and 


placebo arms respectively (p-value NR).
47


 


 


Golimumab 


In the PURSUIT-SC induction trial,
48


 clinical response and remission data were reported for both 


Phase II and Phase III. By week 6, in the Phase II (plus additional phase II randomised patients) 


analyses, more patients receiving golimumab were in clinical response (46.5% vs. 37.7%, p-value 


NR) and remission (18.3% vs. 10.1%, p-value NR) as compared against the placebo group. Similarly, 


more golimumab-treated patients achieved clinical response (51.0% vs. 30.3%, p<0.0001) and 


remission (17.8% vs. 6.4%, p <0.0001) than placebo-treated patients by week 6 in the Phase III 


analyses.  


 


In the PURSUIT-Maintenance study,
49


 proportions of patients maintaining clinical response (47.0% 


vs. 31.3%, p=0.010) and in clinical remission (33.1% [golimumab 50mg, p=0.068], 33.8% 


[golimumab 100mg, p=0.011] vs. 22.1%) through week 54 were larger for the golimumab groups 


compared with placebo. PURSUIT-Maintenance patients who maintained clinical response and were 


corticosteroid-free among those who receiving corticosteroids at maintenance baseline were 38.5% in 


the golimumab 50mg group (p=0.026), 30.5% in the golimumab 100mg group (p=0.138) and 20.7% 


in the placebo group.  
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Infliximab 


By week 8 of the ACT1 trial, more patients treated with infliximab 5mg/kg were in clinical response 


(69.4% vs. 37.2%, p<0.001) and remission (38.8% vs. 14.9%, p<0.001) than those who received 


placebo.
50


 At week 54, more infliximab group patients were in clinical response (45.5% vs.19.8%, 


p<0.001) and remission (34.7% vs. 16.5%, p=0.001) than placebo-treated subjects.
50


 Patients who 


sustained clinical response at weeks 8, 30 and 54 were 38.8% in the infliximab group and 14.0% in 


the placebo group (p<0.001).
50


 Proportions of patients who sustained clinical remission at weeks 8, 30 


and 54 were 19.8% and 6.6% in the infliximab and placebo treatment arms respectively (p=0.002).
50


 


Of the 5mg/kg infliximab group, 25.7% were in clinical remission and had discontinued 


corticosteroids at week 54, compared with 8.9% in the placebo group (p=0.006).
50


   


 


In ACT2, more patients in the infliximab 5mg/kg group were in clinical response (64.5% vs. 29.3%, 


p<0.001) and remission (33.9% vs. 5.7%, p<0.001) at week 8 compared with placebo.
50


 By week 30, 


more 5mg/kg infliximab-treated patients were in clinical response (47.1% vs. 26.0%, p<0.001) and 


remission (25.6% vs. 10.6%, p=0.003) compared with placebo.
50


 The proportions of patients who 


sustained clinical response (41.3% vs. 15.4%, p <0.001) and clinical remission (14.9% vs. 2.4%, 


p<0.001) at weeks 8 and 30 were also higher in the infliximab 5mg/kg group compared with patients 


receiving placebo.
50


 


 


No statistically significant differences were observed between the infliximab and placebo treatment 


groups through week 6 of the Probert et al. trial in terms of clinical remission (as defined by a UCSS 


score of ≤ 2) (39% vs. 30%, p=0.76). Remission rates among patients receiving azathioprine were 


67% for infliximab and 33% for placebo groups (p=0.89).
51


  


 


A greater proportion of patients in the UC-SUCCESS study who received combination treatment with 


infliximab plus azathioprine were in steroid-free clinical remission at week 16 (39.74%) compared 


with the infliximab monotherapy (22.08%, p vs. IFX =0.017) and azathioprine monotherapy (23.68%, 


p vs. IFX =0.813; p vs. IFX/AZA =0.032) groups.
52


  


 


No included trials reported data on rates or duration of relapse. 


 


Data relating to clinical response and remission are summarised in Table 11. 
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Table 11: Summarised clinical response and remission data from RCTs in adults 


Study name Treatment arm Time 


point 


Rates of and duration of response 


and relapse  


Rates of and duration of remission 


and relapse 


ULTRA1 


 


PBO 


 


Week 8 Clinical response: 58/130 (44.6%) (p 


value NR) 


Clinical remission, ITT-A3 protocol: 


12/130 (9.2%) 


ULTRA1 ADA 160/80mg Week 8 Clinical response: 71/130 (54.6%) Clinical remission, ITT-A3 protocol: 


24/130 (18.5%), p-value vs. PBO 


=0.031 


 


ULTRA2 PBO 


 


Week 


52 


Patients with response, 45/246 


(18.3%)  


 


No prior anti-TNF: 


Clinical response 35/145 (24.1%) 


 


Prior anti-TNF 


Clinical response 10/101 (9.9%) 


Patients with remission, 21/246 


(8.5%);  


 


No prior anti-TNF: 


Clinical remission 18/145 (12.4%) 


 


Prior anti-TNF 


Clinical remission 3/101 (3.0%) 


ULTRA2 ADA160/80mg  Week 


52 


Patients with response, 75/248 


(30.2%)  


 


No prior anti-TNF: 


Clinical response 55/150 (36.7%) 


 


Prior anti-TNF 


Clinical response 20/98 (20.4%) 


Patients with remission, 42/248 


(17.3%);  


 


No prior anti-TNF: 


Clinical remission 33/150 (22.0%) 


 


Prior anti-TNF 


Clinical remission 10/98 (10.2%) 


Suzuki PBO Week 8 Full Mayo Score Response, 34/96 


(35%) 


Full Mayo Score Remission, 11/96 


(11%) 


Suzuki ADA160/80mg Week 8 Full Mayo Score Response, 45/90 


(50%); p-value vs. PBO ≤ 0.05 


Full Mayo Score Remission, 9/90 


(10%) 


Suzuki PBO Week 


52 


Full Mayo Score Response, 17/96 


(18%) 


Full Mayo Score Remission, 7/96 


(7%) 


Suzuki ADA80/40mg 


or 


ADA160/80mg 


to week 8 then 


ADA40mg 


EOW 


Week 


52 


Full Mayo Score Response, 55/177 


(31%); p-value vs. PBO, ≤ 0.05 


Full Mayo Score Remission, 41/177 


(23%); p vs. PBO, ≤ 0.01 


PURSUIT-


SC 


Phase III PBO Week 6 Phase III. PBO. Proportion with 


clinical response, 76/251 (30.3%)  


Phase III: Clinical remission, 16/251 


(6.4%) 


PURSUIT-


SC 


Phase III GOL 


200/100mg 


phase III 


Week 6 Phase III. GOL 200/100mg. 


Proportion with clinical response, 


129/253 (51.0%) (p<0.0001)  


Phase III: Clinical remission GOL 


200/100, 45/253 (17.8) (p<0.0001) 


PURSUIT-


Maintenance 


PBO Week 


54 


Proportion of patients maintaining 


clinical response: 31.2%, N=154 


Clinical remission, 34/154 (22.1%) 


 


PURSUIT-


Maintenance 


GOL 50mg Week 


54 


Proportion of patients maintaining 


clinical response: 47.0%, N=151 


(p=0.010) 


Clinical remission. 50/151 (33.1%) 


(p=0.068) 


 


PURSUIT-


Maintenance 


GOL 100mg Week 


54 


Proportion of patients maintaining 


clinical response, 49.7%, N=151 


(p<0.001)  


Clinical remission, 51/151 (33.8%) 


(p=0.011) 


 


UC-


SUCCESS 


AZA Week 


16 


Data not available Patients in steroid-free remission: 


18/76 (23.68%); p-value between 


IFX, 0.813; IFX/AZA, 0.032 


UC-


SUCCESS 


IFX mg/kg Week 


16 


Data not available Patients in steroid-free remission at: 


17/77 (22.08%); p-value between 


IFX/AZA, 0.017 


UC-


SUCCESS 


IFX/AZA Week 


16 


Data not available Patients in steroid-free remission: 


31/78 (39.74%) 
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Study name Treatment arm Time 


point 


Rates of and duration of response 


and relapse  


Rates of and duration of remission 


and relapse 


Probert PBO Week 6 Data not available Patients with UCSS score <2: 6/20 


(30%). 95% CI for difference with 


IFX -19 to 34%; p=0.76 


When remission rates of patients 


with total disease in each of the two 


groups were compared, no 


significant difference was found 


(p=0.9) 


Probert IFX 5 mg/kg Week 6 Data not available Patients with UCSS score <2: 9/23 


(39%) 


ACT1 PBO Week 8 Proportion of patients with clinical 


response, 45/121 (37.2%) 


 


Proportion of patients in clinical 


remission, 14.9% (18/121) 


 


ACT1 IFX  5 mg/kg Week 8 Proportion of patients with clinical 


response, 84/121 (69.4%) (p<0.001) 


 


Proportion of patients in clinical 


remission, 38.8% (47/121) (p<0.001) 


ACT1 PBO Week 


54 


Proportion of patients with clinical 


response, 24/121 (19.8%) 


 


Proportion of patients in clinical 


remission, 16.5% (20/121) 


 


ACT1 IFX 5 mg/kg Week 


54 


Proportion of patients with clinical 


response, 55/121 (45.5%) (p<0.001) 


 


Proportion of patients in clinical 


remission, 34.7% (42/121) (p=0.001) 


 


ACT2 PBO Week 8 Proportion of patients with clinical 


response, 36/123 (29.3%)  


Proportion of patients in clinical 


remission, 5.7% (7/123) 


ACT2 IFX 5mg/kg Week 8 Proportion of patients with clinical 


response, 78/121 (64.5%) (p<0.001) 


 


Proportion of patients in clinical 


remission,  33.9% (41/121) 


(p<0.001) 


ACT2 PBO Week 


30 


Proportion of patients with clinical 


response, 32/123 (26.0%) 


 


Proportion of patients in clinical 


remission, 10.6% (13/123) 


 


 


ACT2 IFX 5mg/kg Week 


30 


Proportion of patients with clinical 


response, 57/121 (47.1%) (p<0.001) 


 


 


Proportion of patients in clinical 


remission,  25.6% (31/121) 


(p=0.003) 
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Consideration was paid to whether it would be appropriate to conduct meta-analysis using the 


response and remission outcomes within the trials included in the clinical effectiveness review. It was 


acknowledged that the adalimumab trials differed from the infliximab and golimumab trials in the 


method of estimation of Mayo scores, in that the infliximab and golimumab trials were based on the 


average Mayo scores over a consecutive 3 day diary period and the adalimumab trials included scores 


based on the worst entry over a consecutive 3 day diary period. However, clinical advisors to the 


Assessment Group did not anticipate that this difference would preclude a synthesis of the evidence. It 


was further noted by the Assessment Group that there may be potential issues in the consistency of 


measurement of Mayo scores and levels of placebo response according to physician experience and 


geographical location. The comparability of the trial data set in terms of prior UC treatment was 


improved by the requesting and receipt from the manufacturer of adalimumab of anti-TNF-α-naïve 


maintenance data from ULTRA2. It should also be noted that the PURSUIT-Maintenance trial re-


randomised patients who had previously responded to golimumab induction therapy in two previous 


trials; the extent of this potential bias on patient outcomes is unclear. 


 


Clinical response and remission at induction and maintenance in eligible adult population trials were 


analysed using NMAs. The results of these analyses are presented in Section 5.2.3.3. For the sake of 


brevity, all secondary efficacy and safety outcomes data are presented in Appendices 5 and 6. 


 


b) Measures of disease activity 


Adalimumab 


At week 8 of the ULTRA1 trial, median changes in CRP from baseline were greater in the 


adalimumab 160/80mg group compared with placebo (-0.77 vs -0.09mg/l).
45


 Patients receiving 


adalimumab 160/80mg in ULTRA1 were also more likely to achieve scores of 1 or below for the 


Mayo rectal bleeding (p=0.038) and physician global assessment (p=0.035) subscores.
45


 Statistically 


significant changes from baseline in haemoglobin and red blood cells (both p<0.001), total protein 


and albumin levels (both p <0.01) were observed in the adalimumab group versus placebo in 


ULTRA1.
62


  


 


In ULTRA2,
46


 greater proportions of patients receiving adalimumab achieved Mayo subscores of 1 or 


below at week 8 than placebo, although only stool frequency and rectal bleeding were statistically 


significant at the 5% level. Significantly more adalimumab group patients who had not previously 


received anti-TNF-α treatment reached a rectal bleeding score of 1 or below than placebo (p<0.001).
46


 


 


Golimumab 


At week 6 in the Phase II and Phase III components of PURSUIT-SC, mean changes from baseline in 


Mayo score were – 2.6 (SD=2.73) and – 1.8 (SD=2.96) (Phase II, p=0.219 ), followed by– 3.1 
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(SD=2.90) and – 1.6 (SD=2.53) (Phase III, p<0.0001) in the golimumab 200/100mg and placebo 


arms. Mean changes in CRP concentration (mg/l) at week 6 (Phase III) were – 3.35 (golimumab 


200/100mg) and + 1.59 (placebo) (p<0.0001).  


 


Infliximab 


In ACT1, the proportion of patients at week 8 who were not refractory to corticosteroid therapy was 


higher in the infliximab group compared with placebo (66.7 vs. 37.9%, p<0.001).
50


 Proportions of 


patients not refractory to corticosteroids at week 8 of the ACT2 study were 64.8% for infliximab 


5mg/kg and 26.4% for placebo (p<0.001).
50


 As of week 152 of the extension studies, 20 patients 


remained, of whom 18 (90.0%) had no or mild disease. 


 


Mean improvements in UC symptom scores (UCSS) at week 6 of the Probert et al. study were 4 


(SD=3) for both placebo and infliximab groups.
51


 The mean reduction in daily dose of glucocorticoid 


was equivalent to 19mg (SD=15) and 14mg prednisolone (SD=12) in the infliximab and placebo 


groups respectively (p=0.037).
51


 No statistically significant changes in CRP levels were observed 


between infliximab and placebo arm patients.
51


 


 


At week 8 of the UC-SUCCESS trial, 65.79% and 36.84% of the AZA arm, 88.31% and 49.35% of 


the infliximab arm and 85.90% and 52.56% of the infliximab/azathioprine combination arm achieved 


partial Mayo score decreases of ≥ 1 and ≥ 2 respectively.
52


 Week 8 mean changes from baseline in 


partial Mayo scores were – 2.81 (SD=2.46), - 3.52 (SD=2.25) and – 4.01 (SD=2.04) for azathioprine, 


infliximab and combination infliximab/azathioprine.
52


 Mean changes in total Mayo score from 


baseline at week 16 were – 3.00 (baseline 8.50) for azathioprine (p vs. IFX/AZA=0.001), - 4.27 


(baseline 8.08) for infliximab (p vs. IFX/AZA=0.001), and – 5.28 (baseline 8.54) for combination 


infliximab/azathioprine.
52


 


 


c) Mortality 


Reported deaths for the included trials are presented in Appendix 5.  


 


Adalimumab 


No deaths occurred in the ULTRA1 or ULTRA2 adalimumab trials. Deaths were not reported in 


Suzuki et al.  


 


Golimumab 


One death occurred in PURSUIT-SC in the unlicensed 400/200mg golimumab induction treatment 


arm in a patient receiving concomitant prednisolone 20mg with a case of peritonitis and sepsis after 


surgical complications related to an ischiorectal abscess and subsequent bowel perforation after 
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surgery. In PURSUIT-Maintenance, no deaths occurred through week 54 in the placebo arm but one 


death (from pneumonia and heart failure) occurred after week 54 in a patient who had received 


placebo induction and maintenance. No deaths were observed in the golimumab 50mg group of 


PURSUIT-Maintenance; however one death was reported after week 54 (in a patient who received 


GOL 100/50mg induction and GOL 50mg maintenance) due to heart dysfunction in the presence of 


pronounced atherosclerosis and stenosis affecting aorta, large arteries and coronary arteries. Three 


deaths were reported through week 54 of PURSUIT-Maintenance in the golimumab 100mg treatment 


arm due to malnutrition and sepsis (patient receiving 2mg/kg i.v. golimumab induction); cardiac 


failure with history of thrombosis (patient receiving golimumab 400/200mg s.c. induction); and 


disseminated tuberculosis in patient who tested positive for latent TB on induction study entry and 


was receiving isoniazid at time of event (receiving golimumab 200/100mg s.c. induction). Four deaths 


were reported after week 54 for the golimumab 100mg group in PURSUIT-Maintenance, including 


one case of  myocardial infarction in patient with history of myocardial infarction (placebo s.c. 


induction and golimumab 100mg maintenance), two deaths due to gallbladder adenocarcinoma with 


liver metastasis) and due to sepsis (patients receiving golimumab 2mg/kg i.v. induction and 


golimumab 100mg maintenance) and one death due to accidental nitrous oxide overdose (in a patient 


receiving golimumab 200/100mg s.c. induction and GOL 100mg maintenance.   


 


Infliximab 


The only reported deaths in any of the included infliximab trials occurred in patients recruited into the 


ACT trials. No deaths occurred through week 54 in ACT1 and ACT2. After week 54, two patients 


died in the placebo arm of ACT1 (due to suicide and cerebrovascular accident). After 54 weeks, four 


patients died who received infliximab in the ACT trials (no dose information available, histoplasmosis 


four weeks after last infusion, listeria encephalitis three years after last infusion, prostate cancer 3.5 


years after last infusion, and natural causes ten months after last infusion). 


 


d) Rates of hospitalisation 


A total of four included trials reported hospitalisation data for the adult population (ULTRA1 and 


ULTRA2 for adalimumab, ACT1 and ACT2 for infliximab, no trials for golimumab).  


 


Adalimumab 


In ULTRA1, all reported hospitalisation outcome measure data were lower in the adalimumab 


160/80mg group than placebo at week 8, indicating more favourable outcomes for the intervention 


group, including physician visits (p=0.559), emergency room visits (p-value NR), hospital admissions 


(p-value NR) and days in hospital (p=0.297). None of these differences were statistically significant.
63


 


Similarly, for the ULTRA2 trial, hospitalisation-related outcome data were also slightly lower for the 


adalimumab group compared with placebo at week 52, although this was only statistically significant 
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for physician visits (physician visits p=0.035, emergency room visits p=0.847, hospital admissions 


p=0.418 and days in hospital p=0.467).
63


 A range of hospitalisation-related measures were also 


reported for ULTRA1 and ULTRA2 data combined. The all-cause hospitalisation incidence rate was 


lower for adalimumab than placebo (p=0.047), as was the UC-related hospitalisation incidence rate 


(p=0.002), with a relative risk for UC-related hospitalisation of 0.48 for adalimumab versus placebo 


(p <0.001).
64


   


 


Golimumab 


No included trials reported hospitalisation data for golimumab. 


 


Infliximab 


In the ACT1 and ACT2 trials, hospitalisations through week 54 were reported to be lower for the 


infliximab 5mg/kg group than placebo (ACT1 p=0.061, ACT2 p=0.009).
65


 


 


e) Rates of surgical intervention (both elective and emergency) 


Six included trials in the adult population included information on rates of surgical intervention 


(ULTRA1 and ULTRA2 for adalimumab, PURSUIT-Maintenance for golimumab, and ACT1, ACT2 


and Probert et al. for infliximab). No trials reported whether surgical outcomes were elective or 


emergency in nature. 


 


Adalimumab 


In ULTRA1, colectomies to week 8 were lower in the adalimumab 160/80mg group than placebo 


(1.4% vs. 3.6%, p-value NR, elective or emergency NR). Colectomy rates were very slightly lower 


through week 52 of ULTRA2 in the adalimumab group (4%) vs. placebo (4.9%) (p-value NR, elective 


or emergency NR).
64,66


  


 


Golimumab 


Limited data were available for golimumab that indicated that only 2-3% of golimumab induction 


responders re-randomised to golimumab 50mg or 100mg in PURSUIT-Maintenance received 


colectomy at the end of maintenance.
67


 


 


Infliximab 


Colectomy and ostomy rates through week 54 of ACT1 were both slightly lower in the infliximab 


5mg/kg group (5.8% and 2.5% respectively) than in the placebo group (7.4% and 4.1% respectively) 


(p-values NR).
65


 One patient in each case from the placebo arm was reported as having the outcomes 


of colectomy and an ostomy (0.7% and 0.7%) through week 54 of ACT2, whilst no patients in the 


infliximab 5mg/kg group underwent colectomy or ostomy.
65


 Limited details were available from the 
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Probert et al. trial to the effect that a single patient in the placebo arm received a colectomy during the 


intervention period. 


 


Meta-analysis 


Colectomy rates during induction were reported by one trial (ULTRA1). The between-group 


difference was not statistically significant (RR=0.63 [random effects] 95% confidence interval, 0.21 


to 1.86; p=0.40, see Figure 5). 


 


Figure 5: Forest plot of comparison: Colectomy - adults, outcome: Colectomy - induction 


licenced dose 


 


Colectomy rates during maintenance were reported by one trial evaluating the licenced maintenance 


dose of adalimumab comprising a mixed sample of anti-TNF-α exposed and naïve participants 


(ULTRA2, 517 participants). The between-group difference was not significant (RR=0.83 [random 


effects] 95% confidence interval, 0.36 to 1.88; p=0.65). Two trials evaluating the licenced 


maintenance dose of infliximab reported maintenance outcomes at 30 weeks (ACT2) and 54 weeks 


(ACT1). The pooled effect across these trials (486 participants) was not significant (RR=0.73 [random 


effects] 95% confidence interval, 0.29 to 1.81; p=0.49). The forest plot for these analyses (random 


effects) is presented in Figure 6.  


Figure 6: Forest plot of comparison: Colectomy - adults, outcome: Colectomy - maintenance 


licenced dose 
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Ostomy rates during maintenance in adults were reported by two trials evaluating the licenced 


maintenance dose of infliximab at 30 weeks (ACT2) and 54 weeks (ACT1).  The pooled effect across 


these trials (486 participants) was not significant (RR=0.55 [random effects] 95% confidence interval, 


0.15 to 1.98; p=0.36). The forest plot for these analyses is presented in Figure 7. 


Figure 7: Forest plot of comparison: Ostomy - adults, outcome: Ostomy - maintenance licenced 


dose


 


 


f) Time to surgical intervention (both elective and emergency) 


Very limited data were reported from the included trials in the adult population for the outcome of 


time to surgical intervention. Sandborn et al. (2009) combined data from the ACT1 and ACT2 


infliximab trials and reported that the cumulative incidence of colectomy through 54 weeks was 


higher for the placebo group (17%) than for the combined infliximab group (10%) (p=0.02) and 


calculated a hazard ratio of 0.59, indicating a 41% reduction in the risk of colectomy for the combined 


licensed and unlicensed infliximab groups versus placebo. 


 


g) Health-related quality of life 


HRQoL data were available from nine included trials in the adult population (ULTRA1, ULTRA2 and 


ULTRA3 for adalimumab, PURSUIT-SC and PURSUIT-Maintenance for golimumab, and ACT1, 


ACT2, UC-SUCCESS and Probert et al. for infliximab, see Appendix 7). Data related to HRQoL was 


measured using IBDQ, SF-36 and the EQ-5D (note - total IBDQ scores can range from 32 [very poor] 


to 224 [perfect HRQoL]). 


 


Adalimumab 


In ULTRA1, the changes from baseline scores to week 8 in IBDQ were very similar for the 


adalimumab 160/80mg and placebo groups (153 vs. 152, p-value NR). Furthermore, the difference 


between IBDQ mean responses at week 8 in the adalimumab 160/80mg and placebo groups was not 


statistically significant (70 vs. 75, p=0.532). Changes from baseline in SF-36 mental and physical 


component summary scores were also similar at week 8 in the adalimumab and placebo group (46 vs. 


44). ULTRA2 week 52 IBDQ scores were higher in the adalimumab 160/80mg group than placebo, 


indicating more favourable HRQoL in the adalimumab group (27 vs. 19, p<0.05). A greater 
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proportion of patients experienced an increase in IBDQ of ≥16 points from baseline by week 52 in the 


adalimumab group compared with placebo (26.2% vs. 16.3%, p <0.05).  


 


Golimumab 


In both Phase II and Phase III of the PURSUIT-SC golimumab trial, patients in the golimumab 


200/100mg induction arms reported a greater change in IBDQ from baseline to week 6 than placebo 


groups patients (Phase II, mean 24.9 vs. 14.8 (p-value NS); Phase III mean 27.0 vs. 14.8, p<0.0001). 


Greater proportions of patients in each golimumab group were also described as achieving "any 


improvement" to "clinically meaningful improvement" in IBDQ (51.1% vs. 35.2% p<0.001), physical 


component summary (41.0% vs. 31.6% p=0.01) and mental component summary scores (42.7% vs. 


28.5% p<0.001) at week 6. 


 


Infliximab 


In the ACT1 trial, changes from baseline in SF-36 physical and mental component summary scores to 


week 8 were larger for the infliximab 5mg/kg group compared with placebo (both p<0.05). 


Statistically significant improvements in IBDQ and SF-36 components were evident in the infliximab 


5mg/kg treatment arm compared with placebo to week 8 for ACT1 and ACT2 trials combined. The 


greatest changes from baseline to week 16 in both IBDQ and SF-36 physical function were observed 


in the infliximab/azathioprine combination treatment arm (p<0.05 vs. AZA, p<0.05 vs. IFX for both 


outcomes). Improvements in IBDQ and EQ-5D from baseline to week 6 in Probert et al. were larger 


in the infliximab group compared with placebo (p-value NR). 


 


h) Adverse events of treatment (including leakage and infections following surgery) 


The included trials report data relating to adverse events associated with the interventions under 


assessment only (i.e. infliximab, adalimumab, and golimumab) and do not report safety outcomes 


(e.g. leakage and infections) post-surgery. However, whilst the clinical effectiveness systematic 


review does not take these factors into account, these factors are relevant to the economic analysis 


(see Section 6).  


 


P-values are provided where available; however the statistical significance of observed differences in 


safety outcomes was poorly reported across the included trials. 


 


Discontinuations due to adverse events 


Adalimumab 


Discontinuations due to adverse events at week 8 in ULTRA1 were 5.4% in both adalimumab 


160/80mg and placebo groups.
45


 Withdrawals due to adverse events were slightly lower for 


adalimumab than placebo by week 52 of ULTRA2, at 23/257 (8.9%) for adalimumab 160/80mg and 


34/260 (13.1%) for placebo.
46


 More adverse events leading to discontinuation occurred in the Suzuki 
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et al. trial in the adalimumab 40mg EOW group versus placebo (N=22 vs. N=6; 22.4/100 patient 


years [PY] vs. 13.4/100 PY).
47


  


 


Golimumab 


Numbers of patients who discontinued study agent through week 6 because of at least one adverse 


event were relatively low across both golimumab 200/100mg induction (1/331, 0.3%) and placebo 


(3/330, 0.9%) groups for PURSUIT-SC.
48


 Through week 54 of PURSUIT-Maintenance, 8/154 (5.2%) 


of the golimumab 50mg, 14/154 (9.1%) of the golimumab 100mg and 10/156 (6.4%) of the placebo 


groups had discontinued study agent due to at least one adverse event.
49


  


 


Infliximab 


Through week 54 of ACT1 the numbers of patients with adverse events leading to study drug 


discontinuation were 10/121 (8.3%) and 11/121 (9.1%) for the infliximab 5mg/kg and placebo groups, 


respectively. Through week 30 of ACT2, discontinuations due to adverse events occurred in 2/121 


(1.7%) and 12/123 (9.8%) of infliximab 5mg/kg and placebo arm patients, respectively.
50


 Through 


week 8 of UC-SUCCESS adverse events leading to discontinuation were highest for azathioprine 


(6/79, 8%), compared with 2/78 (3%) for infliximab and 3/80 (4%) for combination infliximab and 


azathioprine.
52


 


 


Number of patients experiencing one or more adverse event 


Adalimumab 


In ULTRA1, patients reporting at least one treatment-emergent adverse event were 112/223 (50.2%) 


and 108/223 (48.4%) of the adalimumab 160/80mg induction and placebo groups, respectively.
45


 At 


week 52 of ULTRA2, the proportions of patients reporting any adverse event were similar between 


groups; 213/257 (82.9%) of the adalimumab 160/80mg arm and 218/260 (83.8%) of the placebo arm. 


At week 52 in the Suzuki et al. study, fewer adverse events occurred (in terms of events per 100 


patient years) in the adalimumab 40mg EOW group compared with the placebo group (547.9/100 PY 


vs. 609.4/100 PY).
47


  


 


Golimumab 


By week 6 of PURSUIT-SC, the proportions of patients with at least one adverse event were similar 


for golimumab 200/100mg induction (124/331, 37.5%) and placebo (126/330, 38.2%).
47


 Patients 


reporting one or more adverse events through week 54 of PURSUIT-Maintenance were 112/154 


(72.7%) in the golimumab 50mg, 113/154 (73.4%) in the golimumab 100mg and 103/156 (66.0%) in 


the placebo treatment arms.
49
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Infliximab 


The proportions of patients through week 54 of ACT1 reporting at least one adverse event were 


106/121 (87.6%) and 103/121 (85.1%) for infliximab 5mg/kg and placebo, respectively. At week 30 


of ACT2, these values were 99/121 (81.8%) and 90/123 (73.2%) for infliximab 5mg/kg and placebo, 


respectively.
50


 Through week 8 of UC-SUCCESS, patients reporting one or more adverse event were 


higher in the azathioprine group (41/79, 52%) than infliximab (26/78, 33%) or combination 


infliximab/azathioprine (30/80, 38%).
52


 


 


Number of patients experiencing one or more serious adverse event 


Definitions of serious adverse events were poorly reported across included RCTs. 


 


Adalimumab 


At week 8 in ULTRA1, the proportions of patients reporting one or more serious adverse events were 


exactly equivalent, at 5.4% (12/223) in the adalimumab 160/80mg group and 5.4% (12/223) in the 


placebo group.
45


 Proportions of ULTRA2 patients reporting any serious adverse events were also 


roughly equivalent, with 12.1% (31/257) and 12.3% (32/260) in the adalimumab 160/80mg and 


placebo groups respectively.
46


 At week 52 of the Suzuki et al. study, a similar number of events per 


100 patient years were classed as serious in the adalimumab 40mg EOW group than in the placebo 


group (33.6/100 PY vs. 31.3/100 PY).
47


   


 


Golimumab 


By week 6 of PURSUIT-SC, the proportion of patients reporting at least one serious adverse event 


was lower in the golimumab 200/100mg treatment arm (9/331, 2.7%) compared to the placebo group 


(20/330, 6.1%).
48


 More patients in the golimumab 100mg group reported one or more serious adverse 


event (22/154, 14.3%) than patients in the golimumab 50mg (13/154, 8.4%) or placebo (12/156, 


7.7%) groups by week 54 of PURSUIT-Maintenance.
49


  


 


Infliximab 


Proportions of patients through week 54 of ACT1 who reported serious adverse events were similar 


for infliximab 5mg/kg (26/121 (21.5%) and placebo (31/121 (25.6%) groups.
50


 At week 30 of ACT2, 


slightly fewer patients reported serious adverse events in the infliximab 5mg/kg group (13/121 


(10.7%) than the placebo group (24/123 (19.5%).
50


 Serious adverse events were more frequently 


reported by week 8 of UC-SUCCESS among patients receiving azathioprine (6/79, 8%) than 


infliximab (0/78) or combination infliximab and azathioprine (3/80, 4%).
52
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Infections 


Adalimumab 


The occurrence of infections at week 8 of ULTRA1 was very similar for the adalimumab 160/80mg 


group (32/223 (14.3%) and the placebo group (35/223, 15.7%).
45


 This was also the case at week 52 of 


ULTRA2, with 45.1% (116/257) and 39.6% (103/260) patients reporting infections within the 


adalimumab 160/80mg and placebo groups, respectively.
46


 At week 8 of Suzuki et al., infections 


occurred in 18.9% (17/90) and 15.6% (15/96) of the adalimumab 160/80mg and placebo groups.
47


  


 


Golimumab 


At week 6 of PURSUIT-SC, 12.1% (40/330) of placebo group patients reported at least one infection, 


of which 7.0% required treatment (23/330); these values were similar to those in the golimumab 


200/100mg induction group (39/331, 11.8%; 15/331, 4.5%).
48


 Infections at week 54 of PURSUIT-


Maintenance were more common in the golimumab 50mg (60/154, 39.0%; requiring treatment 


39/154, 25.3%) and golimumab 100mg (60/154, 39.0%; requiring treatment 44/154, 28.6%) 


maintenance groups compared with placebo (44/156, 28.2%; requiring treatment 24/156, 15.4%).
48


  


 


Infliximab 


Through week 54 of ACT1, infections were slightly more common among patients receiving 


infliximab 5mg/kg (53/121, 43.8%; requiring treatment 39/121, 32.2%) compared with placebo 


(47/121, 38.8%; requiring treatment 25/121, 20.7%).
50


 At week 30 of ACT2, infections had occurred 


in 18/121 (14.9%, requiring treatment 17/121, 14.2%) and 29/123 (23.6%; requiring treatment 15/123 


(12.2%) of patients receiving infliximab and placebo respectively.
50


 Through week 54 of the ACT1 


and ACT2 extension studies, infections occurred in 94/242 (39%) of infliximab 5mg/kg and 80/244 


(33%) of placebo group patients.
68


  


 


Serious infections 


Adalimumab 


Reported serious infections were low through week 8 of ULTRA1
45


 in both placebo (3/223 [1.3%], 1 


pneumonia, 1 sepsis, 1 staphylococcal wound infection) and adalimumab 160/80mg treatment arms 


(0/223) and remained similarly comparable between treatment arms through week 52 of ULTRA2
46


 


(adalimumab 160/80mg 4/257, 1.6% vs. placebo 5/260, 1.9%). Serious infections were reported at 


week 52 of ULTRA3 at a rate of 3.4 events per 100 patient years for patients receiving adalimumab.
63


 


No serious infections were reported at week 8 of the Suzuki et al. trial in the placebo arm, whilst 3 


cases occurred by week 8 in the adalimumab 160/80mg group (3/90, 3.3%).
47
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Golimumab 


The proportion of patients reporting one or more serious infections were slightly higher at week 6 of 


PURSUIT-SC in the placebo treatment arm (6/330, 1.8%) compared with golimumab 200/100mg 


induction (1/331 (pneumonia), 0.3%).
48


 By week 54 of PURSUIT-Maintenance, the occurrence of 


serious infections was marginally higher in the golimumab 50mg (5/154, 3.2%) and golimumab 


100mg (5/154, 3.2%) maintenance groups than placebo (3/156, 1.9%).
48


  


 


Infliximab 


The proportion of patients with serious infections through week 54 of the ACT1 trial was similar 


between treatment arms (infliximab 5mg/kg 3/121, 2.5%; placebo 5/121, 4.1%).
50


 Numbers of 


patients with serious infections through week 30 of ACT2 were similar for infliximab 5mg/kg (2/121, 


1.7%) and placebo (1/123, 0.8%).
50


 Through week 54 of the ACT1 and ACT2 extension studies, 


serious infections occurred in 7/242 (2.89%) of infliximab 5mg/kg and 6/244 (2.46%) of placebo 


group patients.
68


 


 


Serious infections occurred in very low numbers through week 8 of the UC-SUCCESS trial 


(azathioprine 1/79, 1%; infliximab 1/78, 1%; combination infliximab/azathioprine 0/80 (0%).
52


  


 


Meta-analysis 


Serious infections associated with the licenced induction dose of adalimumab in were reported by two 


trials, one in Western populations (ULTRA1, 446 participants) and one in Japanese populations 


(Suzuki, 186 participants). The between-group difference in both trials was not significant (RR=0.14 


[random effects] 95% confidence interval, 0.01 to 2.75; p=0.20; RR=7.46 [random effects] 95% 


confidence interval, 0.39 to 142.47; p=0.18 respectively). The forest plot for this analysis (random 


effects) is presented in Figure 8. Serious infections associated with the licenced induction of 


golimumab in adults were reported by one trial (PURSUIT-SC, 661 participants). The between-group 


difference was not significant (RR=0.17 [random effects], 95% confidence interval, 0.02 to 1.37; 


p=0.10).  
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Figure 8: Forest plot of comparison: Serious infections - adults, outcome: Serious infections - 


induction licenced dose 


 


Serious infections associated with the licenced maintenance dose of adalimumab were reported by one 


trial comprising a mixed sample of anti-TNF-α exposed and naïve participants (ULTRA2, 517 


participants). The between-group difference was not significant (RR=0.81 [random effects] 95% 


confidence interval, 0.22 to 2.98; p=0.75). Serious infections associated with maintenance dose of 


golimumab 50mg or 100mg in adults were reported by one trial (PURSUIT-Maintenance). The 


between-group difference for golimumab 50mg compared with placebo (312 participants) was not 


significant (RR=1.67 [random effects] 95% confidence interval, 0.41 to 6.85; p=0.48). The between-


group difference for golimumab 100mg compared with placebo (310 participants) was also not 


significant (RR=1.69 [random effects] 95% confidence interval, 0.41 to 6.94; p=0.47). Two trials 


evaluating the licenced maintenance dose of infliximab reported maintenance outcomes at 30 weeks 


(ACT2) and 54 weeks (ACT1). The pooled effect across these trials (486 participants) was not 


significant (RR=0.82 [random effects] 95% confidence interval, 0.24 to 2.77; p=0.77). The forest plot 


for these analyses is presented in Figure 9. 
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Figure 9: Forest plot of comparison: Serious infections - adults, outcome: Serious infections - 


maintenance licenced dose. 


 


 


Reactivation of TB 


Adalimumab 


No data relating to the reactivation of TB were reported for ULTRA1 or ULTRA2. Reactivation of 


TB occurred in a single patient (equating to <0.1 events/100 patient years) by week 52 of ULTRA3.
63


 


No events occurred in the placebo arm of the Suzuki et al.study through week 8, whilst for the 


adalimumab 40mg every other week group, a single event of reactivation of TB was described (1.0 


events/100 patient years).
47


  


 


Golimumab 


No cases of reactivation of TB were reported in the PURSUIT-SC trial. In the placebo maintenance 


group of PURSUIT-Maintenance, one event of reactivation occurred (in a patient who had received 


unlicensed golimumab 4mg/kg i.v. induction).
48


 No cases were reported for patients receiving 


golimumab 50mg maintenance treatment. However, three cases occurred in the golimumab 100mg 


maintenance group (1 patient each had received induction regimens of golimumab 400/200mg s.c., 


4mg/kg i.v. or 200/100mg s.c.) (including one fatal case).
48


  


 


Infliximab 


No cases of reactivation of TB were reported in the ACT1, ACT2, Probert et al. or UC-SUCCESS 


studies. 
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Reactivation of hepatitis B 


Adalimumab 


No incidents of reactivation of hepatitis B were reported in any of the included adalimumab trials. 


 


Golimumab 


No cases were described in the included golimumab studies. 


 


Infliximab 


No events were reported in the included infliximab studies.  


 


Administration reactions (injection site reactions / infusion reactions / serious allergic reactions) 


Injection site reactions 


Adalimumab 


Injection-site reactions were slightly more frequent at week 8 of ULTRA1 among patients receiving 


adalimumab 160/80mg (13/223 (5.8%) compared with placebo (7/223 (3.1%).
45


 Injection-site 


reactions were also more frequent in the adalimumab 160/80mg group at week 52 of ULTRA2 


(31/257, 12.1%) than for placebo (10/260, 3.8%).
46


 Patients receiving adalimumab through week 52 


of ULTRA3 experienced injection-site reactions at a rate of 10.5 per 100 patient years.
63


 Injection-site 


reactions were more frequent through week 8 of the Suzuki et al.trial in the adalimumab 160/80mg 


group (7/90, 7.8%) than for placebo (2/96, 2.1%).
47


  


 


No serious allergic reactions were described as having occurred in the included adalimumab trials. 


 


Golimumab 


At week 6 of the PURSUIT-SC trial, injection-site reactions were more common in patients receiving 


200/100mg golimumab induction (11/331, 3.3%) than placebo (5/330, 1.5%).
48


 The number of 


patients reporting one or more injection-site reactions through week 54 of PURSUIT-Maintenance 


was higher in the golimumab 100mg maintenance treatment arm (11/154, 7.1%) compared with 


golimumab 50mg (3/154, 1.9%) and placebo (3/156, 1.9%).
48,49


 


 


No serious allergic reactions were reported. 


 


Meta-analysis 


Injection site reactions associated with the licenced induction dose of adalimumab in were reported by 


two trials, one in Western populations (ULTRA1, 446 participants) and one in Japanese populations 


(Suzuki, 186 participants). The between-group difference in both trials was not significant (RR=1.86 


[random effects] 95% confidence interval, 0.76 to 4.57; p=0.18; RR=3.73 [random effects] 95% 
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confidence interval, 0.80 to 17.50; p=0.09 respectively). The forest plot for this analysis (random 


effects) is presented in Figure 10. Injection site reactions associated with the licenced induction dose 


of golimumab in adults were reported by one trial (PURSUIT-SC, 661 participants). The between-


group difference was not significant (RR=2.19 [random effects], 95% confidence interval, 0.77 to 


6.24; p=0.14).  


 


Figure 10: Forest plot of comparison: Injection site reactions - adults, outcome: Injection site 


reactions (ADA and GOL only) - induction licenced dose 


 


 


Injection site reactions associated with maintenance doses of adalimumab were reported by one trial 


comprising a mixed sample of anti-TNF-α exposed and naïve participants (ULTRA2, 517 


participants). The between-group difference was significant in favour of placebo (fewer events) 


(RR=3.14 [random effects] 95% confidence interval, 1.57 to 6.26; p=0.001). The forest plot for this 


analysis is presented in Figure 11. Injection site reactions associated with maintenance dose of 


golimumab 50mg or 100mg in adults were reported by one trial (PURSUIT-Maintenance). The 


between-group difference for golimumab 50mg compared with placebo (312 participants) was not 


significant (RR=1.00 [random effects] 95% confidence interval, 0.20 to 4.88; p=1.00). The between-


group difference for golimumab 100mg compared with placebo (310 participants) was significant in 


favour of placebo (fewer events) (RR=3.71 [random effects] 95% confidence interval, 1.06 to 13.06; 


p=0.04).  
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Figure 11: Forest plot of comparison: Injection site reactions - adults, outcome: Injection site 


reactions (ADA and GOL only) - maintenance licenced dose 


 


 


Infusion reactions 


Infliximab 


Acute infusion reactions occurred in similar numbers of patients in both treatment arms through week 


54 of ACT1 (infliximab 5mg/kg 2/121, 9.9%; placebo 13/121, 10.7%).
50


 Infusion reactions were 


slightly higher in ACT2 patients receiving infliximab 5mg/kg (14/121, 11.6%) compared with placebo 


(10/123, 8.1%).
50


 


 


Infusion reactions were rare through week 8 of UC-SUCCESS (azathioprine 1/79, 1%; infliximab 


0/78, 0%; combination infliximab/azathioprine 0/80 (0%).
52


 Possible delayed hypersensitivity 


reactions occurred in 2/242 (1%) of the infliximab 5mg/kg group and 2/242 (1%) of the placebo group 


through week 54 of the ACT1 and ACT2 extension studies.
68


  


 


No serious allergic reactions were reported. 


 


Heart failure 


Adalimumab 


Heart failure did not occur in any patients in either adalimumab 160/80mg induction or placebo arms 


by week 8 of ULTRA1.
45


 Only one case of heart failure was reported through week 52 of ULTRA2, 


which was in a patient receiving adalimumab 160/80mg for induction (1/257, 0.4%).
46


 Heart failure 


was reported at a rate of of 0.2 events per 100 patient years for adalimumab 40mg EOW/EW at week 


52 of ULTRA3.
63


 Through week 8 of the Suzuki et al. trial, no cases of heart failure were reported.
47
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Golimumab 


No cases of heart failure were reported for either the golimumab 200/100mg induction or placebo 


treatment arms through week 6 of PURSUIT-SC or for the golimumab maintenance or placebo groups 


in PURSUIT-Maintenance.
48,49


  


 


Infliximab 


No cases of heart failure were reported in the ACT1, ACT2, ACT1 and ACT extension studies, 


Probert et al. and UC-SUCCESS trials.  


 


Malignancies and lymphoproliferative disorders 


Adalimumab 


Malignancies were reported at low levels through week 8 of ULTRA1, with 2/223 events (0.9%, 1 


basal cell carcinoma, 1 breast cancer) in the placebo group and no cases in the adalimumab 160/80mg 


group.
45


 Two cases of malignancy were reported through week 52 of ULTRA2, both of which were in 


patients receiving adalimumab 160/80mg.
46


 Through week 52 of ULTRA3, events (excluding 


lymphoma) occurred in the adalimumab 40mg maintenance arm at a rate of 1.0 events/per 100 patient 


years and at a rate of 0.1 events per 100 patient years for lymphoma.
63


 One case of malignancy (1/90, 


1.1%) was described in the adalimumab 160/80mg group at week 8 of the Suzuki et al. trial.
47


  


 


Golimumab 


No cases of malignancy were reported for either the golimumab 200/100mg induction or placebo 


treatment arms through week 6 of PURSUIT-SC.
48


 Whilst one malignancy (1/156, 0.6%) was 


described by week 54 of PURSUIT-Maintenance in the placebo arm, four cases each were observed 


in the golimumab 50mg (4/154, 2.6%) and 100mg (4/154, 2.6%) maintenance groups.
48,49


 


 


Infliximab 


Two cases of malignancy were reported through week 54 of ACT1 in patients receiving infliximab 


5mg/kg.
68


 One case of basal cell carcinoma was reported in the placebo arm and one case of rectal 


adenocarcinoma was described in the infliximab 5mg/kg arm of ACT2 through week 30.
50


 No 


malignancies were described in the UC-SUCCESS trial.
52


  


 


Hepatobilary events / liver enzyme changes 


Adalimumab 


No cases were described in ULTRA1 or ULTRA2.
45,46


 Hepatobiliary events were reported a rate of 


0.5 events per 100 patient years in the adalimumab 40mg maintenance arm through week 52 of 


ULTRA2.
63


 By week 8 of the Suzuki et al. trial, events occurred in 1/90 (1.1%) of adalimumab 


160/80mg and 1/96 (1.0%) of placebo group patients.
47
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Golimumab 


No cases were reported for either the golimumab 200/100mg induction or placebo treatment arms 


through week 6 of PURSUIT-SC or the golimumab maintenance or placebo groups of PURSUIT-


Maintenance.
48,49


  


 


Infliximab 


No cases of hepatobiliary events were reported in the ACT1 and ACT2 trials.
50


 The occurrence of 


hepatobiliary events was higher in the azathioprine treatment arm (13/79, 16%) compared with the 


infliximab (3/78, 4%) and combination infliximab/azathioprine (5/80 (6%) treatment groups through 


week 8 of UC-SUCCESS.
52


 


 


Autoimmune processes (e.g. lupus-like syndrome) 


Adalimumab 


It was stated that no events of lupus-like syndrome occurred in the adalimumab 160/80mg or placebo 


treatment arms by week 8 of ULTRA1.
45


 One case of lupus-like syndrome (1/257, 0.4%) was reported 


in a patient receiving adalimumab 160/80mg through week 52 of ULTRA2. 
46


 No cases were reported 


through week 8 of the Suzuki et al. trial.
47


  


 


Golimumab 


No cases of autoimmune processes were reported for either the golimumab 200/100mg induction or 


placebo treatment arms through week 6 of PURSUIT-SC or the golimumab maintenance or placebo 


groups of PURSUIT-Maintenance.
48,49


  


 


Infliximab 


One patient receiving infliximab 5mg/kg reported experiencing a lupus-like reaction by week 30 of 


ACT2.
50


 No cases of auto-immune processes were described in the UC-SUCCESS trial.
52


  


 


Neurological events 


Adalimumab 


No cases of demyelinating disease occurred in the adalimumab 160/80mg or placebo treatment arms 


by week 8 of ULTRA1
45


 or by week 52 of ULTRA2.
46


 No cases of neurological events were reported 


through week 8 of the Suzuki et al. trial.
47


  


 


Golimumab 


No cases were reported for either the golimumab 200/100mg induction or placebo treatment arms 


through week 6 of PURSUIT-SC or the golimumab maintenance or placebo groups of PURSUIT-


Maintenance.
48
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Infliximab 


One patient receiving infliximab 5mg/kg reported having optic neuritis through week 54 of ACT1. 


One patient receiving infliximab 5mg/kg also experienced optic neuritis by week 30 of ACT2.
50,68


 No 


neurological events were described in the UC-SUCCESS trial.
52


  


 


Haematological reactions 


Adalimumab 


No haematological reactions were described in ULTRA1.
45


 One haematological reaction was reported 


in 5/257 (1.9%) of patients receiving adalimumab 160/80mg by week 52 of ULTRA2.
46


 


Haematological reactions occurred in 1/90 (1.1%) and 1/96 (1.0%) of patients receiving adalimumab 


160/80mg and placebo respectively by week 8 of the Suzuki et al. study.
47


  


 


Golimumab 


No haematological reactions were reported for either the golimumab 200/100mg induction or placebo 


treatment arms through week 6 of PURSUIT-SC or the golimumab maintenance or placebo groups of 


PURSUIT-Maintenance.
48,49


  


 


Infliximab 


No haematological reactions were described in ACT1, ACT2, Probert et al. or UC-SUCCESS.  


 


5.2.3.2 Population: Children and adolescents aged 6 to 17 years (inclusive) with severely active UC, 


who have had an inadequate response to conventional therapy including corticosteroids and 


mercaptopurine or azathioprine, or who are intolerant to or have medical contraindications against 


such therapies 


 


a) Rates of and duration of response, relapse and remission 


Table 12 presents the definitions of clinical response and remission in the included paediatric 


population RCT.  


 


Table 12: Definitions of clinical response and remission in included paediatric population RCT 


Trial Definition of clinical 


response 


Definition of clinical 


remission 


Measurement time points 


Hyams et 


al., 2012 


Decrease in Mayo 


score of ≥ 3 points 


and ≥ 30%, with 


accompanying 


decrease in subscore 


for rectal bleeding of 


≥ 1 point or absolute 


rectal bleeding 


subscore of 0 or 1. 


Mayo score of ≤ 2 


points, with no 


individual subscore > 


1. 


 


PUCAI clinical 


remission = score < 


10. 


Mayo scores assessed at weeks 


0, 8 and 54. Endoscopy at week 


54 optional. 
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All enrolled patients received induction therapy with infliximab 5mg/kg. At week 8, clinical response 


was reached by 44/60 patients (73.3%), whilst 24/60 (40.0%) of patients achieved clinical remission. 


 


PUCAI remission rates were evaluated at weeks 30 and 54. A greater proportion of patients in the 


infliximab 5mg/kg every 8 weeks treatment group achieved PUCAI remission at week 30 (40.0% vs. 


19.0%, p-values NR) and week 54 (38.1% vs. 18.2%, p-values NR) compared with the infliximab 


5mg/kg every 12 weeks group. At week 54, PUCAI remission without the use of corticosteroids was 


reported for 38.5% of the every 8 weeks group and 0% of the every 12 weeks group.
53


  


 


The absence of a placebo/non-infliximab control group limits the comparative evaluation of the 


efficacy of infliximab in induction and maintenance of clinical response and remission in paediatric 


patients. A briefing document
69


 by Centocor Ltd. to the US Food and Drug Administration (FDA) 


Gastrointestinal Drugs Committee was produced in June 2011 and considered the evidence available 


from the Hyams et al., 2012/T72 study
53


 and compared this with the ACT1 and ACT2 trials
50


 of 


infliximab previously conducted in the adult UC population. The briefing document considered 


efficacy to be similar between T72 and the ACT1 and ACT2 studies during induction (with clinical 


response and Mayo remission at week 8 induced in 73.3% and 40.0% of paediatric patients and 66.9% 


and 36.4% of pooled 5mg/kg adult patients from ACT1 and ACT2) and maintenance (with PUCAI 


remission at week 54 in 38.1% of paediatric subjects in the every 8 weeks group and 34.7% at week 


54 of ACT1 (with reported good correlation of 0.75-0.88 between PUCAI and Mayo scores described 


at baseline and week 8).  


 


b) Measures of disease activity 


At week 8 of the Hyams et al. study, the median reductions in partial Mayo scores were 4 points for 


both the infliximab 5mg/kg every 8 weeks group and infliximab 5mg/kg every 12 weeks group.
53


 By 


week 30, the median reduction in partial Mayo score was approximately 3 points for the every 8 


weeks group and 1 point for the every 12 weeks group.
53,53


  


 


c) Mortality 


No deaths were reported in the Hyams et al. trial. 


 


d) Rates of hospitalisation 


No hospitalisation-related outcome data were reported in Hyams et al. 


 


e) Rates of surgical intervention (both elective and emergency) 


One of 22 patients (4.5%) in the infliximab 5mg/kg every 8 weeks group required colectomy through 


week 54 in the Hyams et al. trial as compared with two of 23 (8.7%) patients in the infliximab 5mg/kg 


every 12 weeks treatment arm. 
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Colectomy rates during maintenance in children were reported by one trial evaluating the licenced 


dose of infliximab every 8 weeks (q8w) or every 12 weeks (q12w) (Hyams, 45 participants). The 


between-group at week 54 was not significant (RR=0.52 [random effects], 95% confidence interval, 


0.05 to 5.36; p=0.59, see Figure 12). 


 


Figure 12: Forest plot of comparison: Colectomy - children, outcome: Infliximab maintenance 


 


f) Time to surgical intervention (both elective and emergency) 


No data were reported in the paediatric population for the outcome of time to surgical intervention. 


 


g) Health-related quality of life 


No HRQoL data were included in the Hyams et al. trial. 


 


h) Adverse events of treatment (including leakage and infections following surgery) 


Discontinuations due to adverse events 


Through week 54 of the Hyams et al. trial, discontinuations due to at least one adverse event were 


higher in the infliximab 5mg/kg every 12 weeks group than the every 8 weeks frequency group (6/23 


[26.1%] vs. 3/22 [13.6%]).
53


 


Number of patients experiencing one or more adverse event 


All patients in both treatment arms of the Hyams et al. study reported at least one adverse event 


(22/22 [100%] vs. 23/23 [100%]).
53


  


 


Number of patients experiencing one or more serious adverse event 


The numbers of patients reporting at least one serious adverse event were similar between the 


infliximab 5mg/kg every 12 weeks (5/23 [21.7%]) and every 8 weeks (4/22 [18.2%]) treatment 


arms.
53


  


 


Infections 


The occurrence of infections was comparable between infliximab 5mg/kg every 8 weeks (13/22, 


59.1%) and every 12 weeks (14/23, 60.9%) treatment groups.
53
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Serious infections 


No cases of serious infection were reported in the Hyams et al. trial. 
53


 


 


Reactivation of TB 


No cases were reported. 


 


Reactivation of hepatitis B 


No cases were reported. 


 


Administration reactions (injection site reactions / infusion reactions / serious allergic reactions) 


The numbers of patients experiencing infusion reactions were similar between treatment groups in the 


Hyams et al. study (4/22, 18.2% vs. 3/23, 13.0%).
53


  


 


5.2.3.3 Subgroups  


As stated in the assessment protocol (Appendix 1), the only pre-specified subgroup of interest was 


duration of disease. However, clinical data reported according to disease duration were very limited. 


The only studies to evaluate the effect of disease duration on outcomes were ULTRA2
46


 and 


PURSUIT-Maintenance.
48,49


  


 


For ULTRA2, the odds ratios for the proportion of patients in clinical remission at week 8 for 


adalimumab versus placebo were very similar for patients with disease duration of ≤2 years 


(OR=1.91, 95%CI=0.4, 8.8, p=0.40) and those with disease duration of > 2 years (OR=1.92, 95%CI 


1.1, 3.4, p=0.03). However at week 52, the odds ratio for clinical remission was considerably higher 


for patients with disease duration > 2 years (OR=3.59, 95% CI=1.9, 6.9, p<0.001) than for patients 


with a shorter disease duration of ≤ 2 years (OR=0.22, 95%CI=0.04, 1.1, p=0.05). 


 


PURSUIT-Maintenance reported the odds ratios (OR) for comparing the proportion of patients in 


clinical response in the golimumab maintenance group versus the placebo group for golimumab-


induction responders. The odds ratio for proportion of patients in clinical response through week 54 


for golimumab 50mg versus placebo treatment arms was slightly higher among patients with longer 


disease duration (>5 to ≤15 years; OR=2.3, 95% CI 1.0, 5.4, p=0.056) than those with shorter duration 


of disease (≤5 years; OR=1.4, 95% CI 0.9, 2.7, p=0.533). Similarly, the odds ratio for golimumab 


100mg versus placebo groups was also reported to be greater among those with a disease duration of 


>5 to ≤15 years (OR=2.2, 95% CI 1.0, 4.9, p=0.068) than for patients with disease duration of 5 years 


or less (OR=1.6, 95% CI 0.8, 3.1, p=0.128). However, it was noted that the 95% confidence intervals 


for these observations overlapped between estimates. 
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5.2.3.4 Methods for network meta-analysis 


The trials identified in the systematic review formed a connected network such that each trial had at 


least one treatment in common with at least one other trial. Treatment effects were estimated using 


NMAs of clinical response and remission as defined by the complete Mayo score.  


 


Selection of evidence contributing to the network meta-analysis 


For RCTs to be eligible for inclusion in the NMA they were required to have both clinical response 


and clinical remission data reported for either an induction (6-8 weeks) or maintenance 


(approximately 30 weeks or 52-54 weeks) time point. It should be noted that two adult population 


RCTs evaluating the use of infliximab as an induction treatment (Probert et al., 2003; UC-SUCCESS) 


were excluded from the adult population NMA; these studies were excluded for other reasons, as 


described in the table of trial characteristics (see Table 6). The base case analyses utilised data from 


the anti-TNF-α-naïve population rather than the ITT population in ULTRA2 in order to increase 


comparability of the dataset. The induction base case also incorporated both Phase II (plus additional 


analysed patients from Phase II) and Phase III data from PURSUIT-SC. The effect of using the ITT 


(mixed anti-TNF-α-experienced) population from ULTRA2 was explored in a sensitivity analysis. 


Since the Suzuki et al. trial was conducted in exclusively Japanese patients, this trial was not included 


in the base case; however, the addition of this trial to the network was explored in a sensitivity 


analysis. Therefore, three sensitivity analyses were performed for both induction and maintenance 


phases to assess the robustness of replacing ULTRA2 anti-TNF-α-naïve data with ULTRA2 ITT data 


(sensitivity analysis 1), including Suzuki et al. (sensitivity analysis 2), and replacing ULTRA2 anti-


TNF-α-naïve data with ULTRA2 ITT data plus including Suzuki et al. (sensitivity analysis 3). 


 


Clinical response and remission data were defined as outlined in Table 10 and were taken from two 


different sources. Firstly, data relating to clinical response and remission for the use of interventions 


as induction treatment were extracted directly from the published RCT reports. Secondly, data relating 


to clinical response and remission for the use of interventions as maintenance treatments conditional 


on outcomes at previous timepoints were requested and received from the manufacturers of the 


products under assessment (MSD and Abbvie).  


 


Statistical model for the network meta-analysis 


Clinical response/remission can be considered as ordered categorical data with three mutually 


exclusive categories: (i) no response (ii) response and (iii) remission. The model for the data assumed 


that the treatment effect was the same irrespective of the category. Data available at 6 weeks and 8 


weeks were combined, as were data available at 30 weeks and 32 weeks, and 52 weeks and 54 weeks.  


The likelihood function for the data is described as follows. Let     represent the number of patients 
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in arm   of trial   in the mutually exclusive category         . The responses      will follow a 


multinomial distribution such that: 


                                         ∑            


 


   


 


The parameters in the model are the probabilities,     , that a patient in arm   of trial   has a response 


equivalent to category  . 


 


We used a probit link function to map the probabilities,       onto the real line such that: 


        (    )                


so that: 


      (             )  


In this model, the effect of treatment was to change the probit score of the control arm by       


standard deviations. 


 


The study-specific treatment effects,          , were assumed to arise from a common population 


distribution with mean treatment effect relative to the reference treatment, which in this analysis was 


placebo, such that: 


                  
   


 


We further assumed that there is an underlying continuous latent variable which has been categorised 


by specifying cut-offs,    , which corresponds to the point at which an individual moves from one 


category to the next in trial  . The model is re-written as:   


      (                )  


The     can be treated as fixed, which would assume that these points are the same in each trial and 


each treatment. Alternatively, they can be treated as random in which they are assumed to vary 


according to the trial but that within a trial they are the same such that: 


           
    


 


We used a model in which the     were treated as being random because this resulted in a much better 


fit of the model to the data. Further details of the model are presented in Dias et al.
70


  


 


The model was completed by giving the parameters prior distributions. When there are sufficient 


sample data, we can use conventional reference prior distributions and these will have little influence 


on the posterior results.  
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The reference prior distributions used in the analyses were: 


 Trial-specific baselines,        0, 1000) 


 Treatment effects relative to reference treatment,               


 Between study standard deviation of treatment effects,          


 Population cut-offs,          
   


 ,     
         


 Between study standard deviation of cut-offs,   
         


 


In both the induction and maintenance phases, there were relatively few studies to allow Bayesian 


updating of the implausibly vague prior distribution for the between-study standard deviation.  


Without Bayesian updating, a reference prior distribution that does not represent genuine prior belief 


will have a significant impact on the results and give posterior distributions that are unlikely to 


represent genuine posterior beliefs. To allow for this, we used a weakly informative prior distribution 


(a half normal distribution) for the between study standard deviation such that                  


 


To estimate the absolute probabilities of being in each category for each treatment, we combined the 


treatment effects with an estimate of the placebo “No response” category (baseline model). We used a 


Binomial likelihood function for the number of patients,      in each study who were classified as 


having “No response” when treated with placebo for the baseline model such that: 


                       . 


 


We used a probit link function such that: 


            
 . 


 


We assumed that the study-specific baselines arose from population of effects such that: 


  
         


  . 


 


The model was completed by giving the parameters prior distributions such that: 


              


           


 


Again, in both induction and maintenance phase there were relatively few studies providing data so a 


weakly informative prior distribution was used for the between-study standard deviation such that:   


             . 


 


All analyses were conducted in the freely available software package OpenBUGS.
70


 For the baseline 


and relative treatment effects models, we used a burn-in of 50,000 iterations of the Markov chain and 
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retained a further 10,000 iterations to estimate parameters. In addition, the network meta-analyses 


exhibited moderate correlation between successive iterations of the Markov chains so the chains were 


thinned by retaining every 10
th
 sample. 


 


5.2.3.5 Results of network meta-analyses 


a. Results of network meta-analyses 


A summary of the data used in the NMA is provided in Appendix 8. As described earlier, three 


sensitivity analyses were undertaken to assess the robustness of replacing ULTRA2 anti-TNF-naïve 


data with ULTRA2 ITT data (sensitivity analysis 1), including Suzuki et al (sensitivity analysis 2), 


and replacing ULTRA2 anti-TNF-α naïve data with ULTRA2 ITT data and including Suzuki 


(sensitivity analysis 3). The results presented in Sections a.1 to a.12 were derived using weakly 


informative prior distributions (a half normal distribution) for the between-study standard deviation 


such that                Results using vague reference prior distributions ( ~U(0,2)) are presented 


in Appendix 9. 


 


a.1 Base case – induction phase 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the induction phase. Data were available from 5 studies 


comparing two treatments. Figure 13 presents the network of evidence for the base case induction 


phase. 


 


Figure 13: Base case – network of evidence for the induction phase 


 


Note: solid line indicates a 2-arm trial 
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Figure 14 presents the effects of each treatment relative to placebo on the probit scale for the base 


case induction phase. Figure 15 presents the probabilities of treatment rankings for this analysis. The 


model fitted the data reasonably well, with the total residual deviance, 18.16, being close to the total 


number of data points included in the analysis, 20. The between-study standard deviation was 


estimated to be 0.12 (95% CrI: 0.01, 0.50), which implies mild to moderate heterogeneity between 


studies in treatment effects.  


 


All treatments were associated with beneficial treatment effects relative to placebo with the greatest 


effect being associated with infliximab. All treatment effects were statistically significant at a 


conventional 5% level. Infliximab was associated with the greatest effect -0.92 (95% CrI: -1.27, -


0.56) and was most likely to be the most effective treatment (probability of being the best = 0.93). 


 


 


Figure 14: Base case - comparative effect of anti-TNF-α treatment on clinical 


response/remission in the induction phase (SD~HN(0,0.32
2
)) 
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Figure 15: Base case – ranking probability histograms for the induction phase  


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment  


Table 13 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the base case induction phase. Infiliximab was associated with the highest 


probability of moving from no response to response and no response to remission, respectively. The 


effects of adalimumab and golimumab on each transition probability were comparable. 


 


Table 13: Base case – probabilities of being in each category for the induction phase  


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 0.640 0.641 0.568, 


0.706 


0.260 0.260 0.214, 


0.308 


0.099 0.097 0.062, 


0.147 


Adalimumab 0.485 0.485 0.330, 


0.642 


0.324 0.327 0.247, 


0.385 


0.190 0.185 0.092, 


0.322 


Golimumab 0.448 0.447 0.262, 


0.645 


0.333 0.337 0.244, 


0.393 


0.219 0.212 0.094, 


0.390 


Infliximab 0.292 0.289 0.170, 


0.438 


0.351 0.353 0.280, 


0.412 


0.356 0.352 0.209, 


0.523 
 


 


a.2 Base case – maintenance phase 8-32 weeks 


a.2.1 Patients starting in response 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase at 8-32 weeks for patients starting in 


response. Data were available from 4 studies comparing two or three treatments. Figure 16 presents 


the network of evidence for the base case maintenance phase at 8-32 weeks for patients starting in 


response. 
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Figure 16: Base case – network of evidence for the maintenance phase at 8-32 weeks for patients 


starting in response  


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study. 


 


Figure 17 presents the effects of each treatment relative to placebo on the probit scale for the base 


case maintenance phase at 8-32 weeks for patients starting in response. Figure 18 presents the 


probabilities of treatment rankings for this analysis. There was some suggestion that the model did not 


represent the data well with the total residual deviance, 11.73, being smaller than would be expected 


given the total number of data points included in the analysis, 18. The probability of observing a value 


less than 11.73 was 0.139, which means that it could be a chance event. All 4 studies had smaller 


residual deviances than expected (ULTRA2: deviance 3.0 compared with 4 data points; ACT1: 


deviance 2.1 compared with 4 data points; ACT2: deviance 2.66 compared with 4 data points; and 


PURSUIT: deviance 4.0 compared with 6 data points). The between-study standard deviation was 


estimated to be 0.17 (95% CrI: 0.01, 0.61), which implies mild to moderate heterogeneity between 


studies in treatment effects.  


 


All treatments were associated with beneficial treatment effects relative to placebo with the greatest 


effect being associated with golimumab 100mg. However, none of the treatment effects were 


statistically significant at a conventional 5% level. Golimumab 100mg was associated with the 


greatest effect -0.42 (95% CrI: -0.78, 0.29) and was most likely to be the most effective treatment 


(probability of being the best = 0.47).  
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Figure 17: Base case – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 8-32 weeks for patients starting in response 


(SD~HN(0,0.32
2
)) 


 
 


Figure 18: Base case – ranking probability histograms for the maintenance phase at 8-32 weeks 


for patients starting in response 
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Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment  


 


Table 14 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the base case maintenance phase at 8-32 weeks for patients starting in 


response. Golimumab 100mg was associated with the highest probability of moving from response to 


remission and staying in the response state at 8-32 weeks. It was also associated with the smallest 


probability of moving from response to no response. The probabilities of staying in response were 


comparable among all treatments at 8-32 weeks. 


 


Table 14: Base case – probabilities of being in each category for the maintenance phase at 8-32 


weeks for patients starting in response 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 0.524 0.525 0.426, 


0.622 


0.270 0.270 0.198, 


0.341 


0.206 0.202 0.117, 


0.311 


Adalimumab 0.512 0.512 0.230, 


0.782 


0.261 0.267 0.140, 


0.354 


0.227 0.211 0.055, 


0.493 


Golimumab 


50mg 


0.403 0.399 0.173, 


0.660 


0.283 0.285 0.176, 


0.374 


0.313 0.303 0.108, 


0.588 


Golimumab 


100mg 


0.368 0.360 0.149, 


0.619 


0.285 0.288 0.176, 


0.377 


0.347 0.338 0.129, 


0.623 


Infliximab 0.432 0.430 0.220, 


0.659 


0.282 0.283 0.189, 


0.371 


0.286 0.276 0.109, 


0.518 


 


a.2.2 Patients starting in remission 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase at 8-32 weeks for patients starting in 


remission. Data were available from 4 studies comparing two or three treatments. Figure 19 presents 


the network of evidence for the base case maintenance phase at 8-32 weeks for patients starting in 


remission. 
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Figure 19: Base case – network of evidence for the maintenance phase at 8-32 weeks for patients 


starting in remission  


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study. 


 


Figure 20 presents the effects of each treatment relative to placebo on the probit scale for the base 


case maintenance phase at 8-32 weeks for patients starting in remission. Figure 21 presents the 


probabilities of treatment rankings for this analysis. The model fitted the data well, with the total 


residual deviance, 18.20, being close to the total number of data points included in the analysis, 18. 


The between-study standard deviation was estimated to be 0.18 (95% CrI: 0.01, 0.64), which implies 


mild to moderate heterogeneity between studies in treatment effects.  


 


All treatments except adalimumab were associated with beneficial treatment effects relative to 


placebo with the greatest effects being associated with golimumab 50mg (-0.63; 95% CrI: -1.36, 0.11) 


and golimumab 100mg (-0.61; 95% CrI: -1.32, 0.11). However, none of the treatment effects were 


statistically significant at a conventional 5% level. Golimumab 50mg and golimumab 100mg were 


most likely to be the most effective treatments (probability of being the best = 0.47 and 0.42, 


respectively).  
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Figure 20: Base case – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 8-32 weeks for patients starting in remission 


(SD~HN(0,0.32
2
)) 


 


Figure 21: Base case – ranking probability histograms for the maintenance phase at 8-32 weeks 


for patients starting in remission 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 
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Table 15 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the base case maintenance phase at 8-32 weeks for patients starting in 


remission. Golimumab 50mg and 100mg were associated with the highest probability of staying in 


remission, and the smallest probability of moving from remission to response or remission no 


response at 8-32 weeks.  


 


Table 15: Base case – probabilities of being in each category for the maintenance phase at 8-32 


weeks for patients starting in remission 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 0.353 0.347 0.168, 


0.572 


0.180 0.174 0.070, 


0.316 


0.467 0.466 0.225, 


0.708 


Adalimumab 0.428 0.420 0.099, 


0.803 


0.166 0.164 0.053, 


0.297 


0.406 0.392 0.083, 


0.804 


Golimumab 


50mg 


0.177 0.152 0.027, 


0.457 


0.136 0.131 0.028, 


0.283 


0.687 0.708 0.321, 


0.933 


Golimumab 


100mg 


0.182 0.158 0.029, 


0.469 


0.138 0.134 0.030, 


0.285 


0.680 0.700 0.322, 


0.929 


Infliximab 0.325 0.309 0.084, 


0.648 


0.169 0.165 0.057, 


0.304 


0.506 0.509 0.178, 


0.829 


 


a.3 Base case – maintenance phase 32-52 weeks 


a.3.1 Patients starting in response 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase for patients starting in response at 


32-52 weeks. Data were available from 3 studies comparing two or three treatments. Figure 22 


presents the network of evidence for the base case maintenance phase at 32-52 weeks for patients 


starting in response. 
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Figure 22: Base case – network of evidence for the maintenance phase at 32-52 weeks for 


patients starting in response  


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study. 


 


Figure 23 presents the effects of each treatment relative to placebo on the probit scale for the base 


case maintenance phase 32-52 weeks for patients starting in response. Figure 24 presents the 


probabilities of treatment rankings for this analysis. The model fitted the data reasonably well, with 


the total residual deviance, 12.88, being close to the total number of data points included in the 


analysis, 14. The between-study standard deviation was estimated to be 0.21 (95% CrI: 0.01, 0.71), 


which implies mild to moderate heterogeneity between studies in treatment effects. 


 


All treatments except adalimumab and golimumab 100mg were associated with beneficial treatment 


effects relative to placebo with the greatest effect being associated with golimumab 50mg. However, 


none of the treatment effects were statistically significant at a conventional 5% level. Infliximab was 


associated with the greatest effect -0.36 (95% CrI: -1.33, 0.62) and was most likely to be the most 


effective treatment (probability of being the best = 0.56).  
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Figure 23: Base case – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 32-52 weeks for patients starting in response 


(SD~HN(0,0.32
2
)) 


 


Figure 24: Base case – Ranking probability histograms for the maintenance phase at 32-52 


weeks for patients starting in response 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 
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Table 16 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the base case maintenance phase at 32-52 weeks for patients starting in 


response. Infliximab was associated with the highest probability of moving from response to 


remission, and the smallest probability of moving from response to no response at 32-52 weeks. The 


probabilities of staying in the response state were comparable among treatments at 32-52 weeks.  


 


Table 16: Base case – probabilities of being in each category for the maintenance phase at 32-52 


weeks for patients starting in response 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 
0.338 0.319 


0.066, 


0.711 
0.370 0.378 


0.122, 


0.604 
0.292 0.259 


0.027, 


0.717 


Adalimumab 
0.450 0.440 


0.063, 


0.889 
0.327 0.340 


0.067, 


0.562 
0.223 0.167 


0.005, 


0.716 


Golimumab 


50mg 
0.295 0.258 


0.025, 


0.750 
0.353 0.363 


0.081, 


0.616 
0.352 0.319 


0.021, 


0.842 


Golimumab 


100mg 
0.410 0.393 


0.055, 


0.852 
0.342 0.353 


0.083, 


0.581 
0.248 0.199 


0.009, 


0.741 


Infliximab 
0.250 0.205 


0.013, 


0.716 
0.341 0.353 


0.065, 


0.621 
0.409 0.385 


0.029, 


0.892 


 


a.3.2 Patients starting in remission 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase at 32-52 weeks for patients starting 


in remission. Data were available from 3 studies comparing two or three treatments. Figure 25 


presents the network of evidence for the base case maintenance phase at 32-52 weeks for patients 


starting in remission. 
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Figure 25: Base case – network of evidence for the maintenance phase at 32-52 weeks for 


patients starting in remission  


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study. 


 


Figure 26 presents the effects of each treatment relative to placebo on the probit scale for the base 


case maintenance phase at 32-52 weeks for patients starting in remission. Figure 27 presents the 


probabilities of treatment rankings for this analysis. The model fitted the data well, with the total 


residual deviance, 18.46, being close to the total number of data points included in the analysis, 18. 


The between-study standard deviation was estimated to be 0.21 (95% CrI: 0.01, 0.72), which implies 


mild to moderate heterogeneity between studies in treatment effects. 


 


All treatments except golimumab 50mg were associated with beneficial treatment effects relative to 


placebo with the greatest effect being associated with adalimumab. However, only the treatment 


effects of adalimumab were statistically significant at a conventional 5% level. Adalimumab was 


associated with the greatest effect -1.04 (95% CrI -1.93, -0.12) and was most likely to be the most 


effective treatment (probability of being the best = 0.84).  
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Figure 26: Base case – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 32-52 weeks for patients starting in remission 


(SD~HN(0,0.32
2
)) 


 


Figure 27: Base case – ranking probability histograms for the maintenance phase at 32-52 


weeks for patients starting in remission 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 
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Table 17 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the base case maintenance phase at 32-52 weeks for patients starting in 


remission. Adalimumab was associated with the highest probability of staying in remission, and the 


smallest probability of moving from remission to response or from remission to no response at 32-52 


weeks.   


 


Table 17: Base case – probabilities of being in each category for the maintenance phase at 32-52 


weeks for patients starting in remission 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 
0.301 0.296 


0.174, 


0.449 
0.164 0.147 


0.029, 


0.449 
0.536 0.548 


0.237, 


0.734 


Adalimumab 
0.081 0.059 


0.005, 


0.288 
0.084 0.061 


0.005, 


0.337 
0.834 0.874 


0.447, 


0.985 


Golimumab 


50mg 
0.329 0.314 


0.080, 


0.664 
0.155 0.141 


0.024, 


0.415 
0.515 0.523 


0.135, 


0.851 


Golimumab 


100mg 
0.266 0.245 


0.052, 


0.604 
0.147 0.132 


0.020, 


0.417 
0.587 0.604 


0.169, 


0.894 


Infliximab 
0.247 0.220 


0.033, 


0.613 
0.140 0.126 


0.017, 


0.413 
0.613 0.634 


0.174, 


0.928 


 


a.4 Sensitivity analysis 1 – induction phase 


Sensitivity analysis 1 involved replacing ULTRA2 anti-TNF-naïve data with ULTRA2 ITT data. A 


network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the induction phase. Data were available from 5 studies 


comparing two treatments. Figure 28 presents the network of evidence for the sensitivity analysis 1 


induction phase. 
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Figure 28: Sensitivity analysis 1 – network of evidence for the induction phase 


 


Note: solid line indicates a 2-arm trial 


 


Figure 29 presents the effects of each treatment relative to placebo on the probit scale for the 


sensitivity analysis 1 induction phase. Figure 30 presents the probabilities of treatment rankings for 


this analysis. The model fitted the data reasonably well, with the total residual deviance, 17.08, being 


close to the total number of data points included in the analysis, 20. The between-study standard 


deviation was estimated to be 0.11 (95% CrI: 0.01, 0.47), which implies mild heterogeneity between 


studies in treatment effects. 


 


All treatments were associated with beneficial treatment effects relative to placebo with the greatest 


effect being associated with infliximab (-0.91; 95% CrI: -1.25, -0.57). All treatment effects were 


statistically significant at a conventional 5% level. Infliximab was most likely to be the most effective 


treatment (probability of being the best = 0.94).  
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Figure 29: Sensitivity analysis 1 – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the induction phase (SD~HN(0,0.32
2
)) 


 


Figure 30: Sensitivity analysis 1 – ranking probability histograms for the induction phase  


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment  







111 


 


Table 18 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the sensitivity analysis 1 induction phase. Infliximab was associated with 


the highest probability of moving from no response to response and from no response to remission.  


 


Table 18: Sensitivity analysis 1 – probabilities of being in each category for the induction phase  


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 0.649 0.649 0.586, 


0.710 


0.255 0.255 0.212, 


0.298 


0.096 0.095 0.062, 


0.140 


Adalimumab 0.513 0.512 0.372, 


0.652 


0.315 0.317 0.240, 


0.375 


0.173 0.169 0.088, 


0.286 


Golimumab 0.456 0.456 0.283, 


0.631 


0.330 0.334 0.250, 


0.389 


0.214 0.207 0.101, 


0.368 


Infliximab 0.302 0.298 0.180, 


0.441 


0.351 0.353 0.281, 


0.409 


0.347 0.345 0.208, 


0.506 


 


a.5 Sensitivity analysis 1 – maintenance phase 8-32 weeks 


a.5.1 Patients starting in response 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase for patients starting in response at 8-


32 weeks. Data were available from 4 studies comparing two or three treatments. Figure 31 presents 


the network of evidence for the aensitivity analysis 1 maintenance phase at 8-32 weeks for patients 


starting in response. 
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Figure 31: Sensitivity analysis 1 – network of evidence for the maintenance phase at 8-32 weeks 


for patients starting in response  


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study. 


 


Figure 32 presents the effects of each treatment relative to placebo on the probit scale for the 


sensitivity analysis 1 maintenance phase at 8-32 weeks for patients starting in response. Figure 33 


presents the probabilities of treatment rankings for this analysis. There was some suggestion that  


model did not represent the data well with the total residual deviance, 11.54, being smaller than would 


be expected given the total number of data points included in the analysis, 18. The probability of 


observing a value less than 11.54 was 0.130, which means that this could be a chance event. Similar 


to the base case analysis, all 4 studies had smaller residual deviances than expected. The between-


study standard deviation was estimated to be 0.17 (95% CrI: 0.01, 0.63), which implies mild to 


moderate heterogeneity between studies in treatment effects.  


 


All treatments were associated with beneficial treatment effects relative to placebo with the greatest 


effect being associated with golimumab 100mg (-0.41 95% CrI: -1.06, 0.22). However, none of the 


treatment effects were statistically significant at a conventional 5% level. Golimumab 100mg was 


most likely to be the most effective treatment (probability of being the best = 0.43).  
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Figure 32: Sensitivity analysis 1 – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 8-32weeks for patients starting in response 


(SD~HN(0,0.32
2
)) 


 
 


Figure 33: Sensitivity analysis 1 – ranking probability histograms for the maintenance phase at 


8-32 weeks for patients starting in response 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 
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Table 19 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the sensitivity analysis 1 maintenance phase at 8-32 weeks starting in 


response. Golimumab 100mg was associated with the highest probability of moving from response to 


remission, and the smallest probability of moving from response to no response at 8-32 weeks. The 


probabilities of staying in the response state were comparable among treatments.  


 


Table 19: Sensitivity analysis 1 – probabilities of being in each category for the maintenance 


phase at 8-32 weeks for patients starting in response 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 
0.548 0.548 


0.447, 


0.649 
0.269 0.267 


0.199, 


0.361 
0.183 0.181 


0.085, 


0.282 


Adalimumab 
0.468 0.467 


0.210, 


0.744 
0.279 0.283 


0.158, 


0.391 
0.252 0.240 


0.059, 


0.525 


Golimumab 


50mg 
0.427 0.423 


0.190, 


0.688 
0.289 0.289 


0.176, 


0.412 
0.284 0.273 


0.081, 


0.552 


Golimumab 


100mg 
0.390 0.384 


0.162, 


0.649 
0.293 0.292 


0.182, 


0.421 
0.318 0.310 


0.098, 


0.591 


Infliximab 
0.453 0.451 


0.237, 


0.685 
0.286 0.287 


0.186, 


0.403 
0.260 0.252 


0.082, 


0.490 
 


a.5.2 Patients starting in remission 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase at 8-32 weeks for patients starting in 


remission. Data were available from 4 studies comparing two or three treatments. Figure 34 presents 


the network of evidence for the sensitivity analysis 1 maintenance phase at 8-32 weeks for patients 


starting in remission. 
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Figure 34: Sensitivity analysis 1 – network of evidence for the maintenance phase at 8-32 weeks 


for patients starting in remission  


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study. 


 


Figure 35 presents the effects of each treatment relative to placebo on the probit scale for the 


sensitivity analysis 1 maintenance phase at 8-32 weeks for patients starting in remission. Figure 36 


presents the probabilities of treatment rankings for this analysis. The model fitted the data reasonably 


well, with the total residual deviance, 15.29, being close to the total number of data points included in 


the analysis, 18. The between-study standard deviation was estimated to be 0.19 (95% CrI: 0.01, 


0.65), which implies mild to moderate heterogeneity between studies in treatment effects.  


 


All treatments were associated with beneficial treatment effects relative to placebo with the greatest 


effects being associated with golimumab 50mg (-0.62; 95% CrI: -1.36, 0.11) and golimumab 100mg 


(-0.61; 95% CrI: -1.34, 0.13). However, none of the treatment effects were statistically significant at a 


conventional 5% level. Golimumab 50mg and golimumab 100mg were most likely to be the most 


effective treatments (probability of being the best = 0.44 and 0.41, respectively).  
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Figure 35: Sensitivity analysis 1 – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 8-32 weeks for patients starting in remission 


(SD~HN(0,0.32
2
)) 


 
 


Figure 36: Sensitivity analysis 1 – ranking probability histograms for the maintenance phase at 


8-32 weeks for patients starting in remission 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 
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Table 20 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the sensitivity analysis 1 maintenance phase at 8-32 weeks starting in 


remission. Golimumab 50mg and 100mg were associated with the highest probability of staying in 


remission, and the smallest probability of moving from remission to no response and from remission 


to response at 8-32 weeks. 


 


Table 20: Sensitivity analysis 1 – probabilities of being in each category for the maintenance 


phase at 8-32 weeks for patients starting in remission 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 
0.392 0.389 


0.217, 


0.584 
0.180 0.175 


0.078, 


0.309 
0.428 0.426 


0.218, 


0.650 


Adalimumab 
0.379 0.365 


0.096, 


0.736 
0.167 0.164 0.06, 0.3 0.454 0.450 


0.128, 


0.807 


Golimumab 


50mg 
0.204 0.182 


0.036, 


0.493 
0.143 0.139 


0.036, 


0.285 
0.653 0.669 


0.300, 


0.914 


Golimumab 


100mg 
0.207 0.188 


0.038, 


0.494 
0.144 0.140 


0.037, 


0.287 
0.648 0.662 


0.303, 


0.911 


Infliximab 
0.359 0.347 


0.107, 


0.679 
0.170 0.166 


0.065, 


0.301 
0.471 0.470 


0.165, 


0.793 


 


a.6 Sensitivity analysis 1 – maintenance phase 32-52 weeks 


a.6.1 Patients starting in response 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase for patients starting in response at 


32-52 weeks. Data were available from 3 studies comparing two or three treatments. Figure 37 


presents the network of evidence for the sensitivity analysis 1 maintenance phase at 32-52 weeks for 


patients starting in response. 
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Figure 37: Sensitivity analysis 1 – network of evidence for the maintenance phase at 32-52 weeks 


for patients starting in response  


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study. 


 


Figure 38 presents the effects of each treatment relative to placebo on the probit scale for the 


sensitivity analysis 1 maintenance phase 32-52 weeks for patients starting in response. Figure 39 


presents the probabilities of treatment rankings for this analysis. The model fitted the data reasonably 


well, with the total residual deviance, 12.32, being close to the total number of data points included in 


the analysis, 14. The between-study standard deviation was estimated to be 0.21 (95% CrI: 0.01, 


0.72), which implies mild to moderate heterogeneity between studies in treatment effects.  


 


All treatments except golimumab 100mg were associated with beneficial treatment effects relative to 


placebo with the greatest effect being associated with infliximab (-0.37; 95% CrI: -1.30, 0.59). 


However, none of the treatment effects were statistically significant at a conventional 5% level. 


Infliximab was most likely to be the most effective treatment (probability of being the best = 0.52). 
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Figure 38: Sensitivity analysis 1 – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 32-52 weeks for patients starting in response 


(SD~HN(0,0.32
2
)) 


 
 


Figure 39: Sensitivity analysis 1 – ranking probability histograms for the maintenance phase at 


32-52 weeks for patients starting in response 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 
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Table 21 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the sensitivity analysis 1 maintenance phase at 32-52 weeks starting in 


response. Infliximab was associated with the highest probability of moving from response to 


remission, and the smallest probability of moving from response to no response at 32-52 weeks. The 


probabilities of staying in the response state were comparable among treatments at 32-52 weeks. 


 


Table 21: Sensitivity analysis 1 – probabilities of being in each category for the maintenance 


phase at 32-52 weeks for patients starting in response 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 
0.338 0.317 


0.064, 


0.718 
0.373 0.378 


0.118, 


0.628 
0.29 0.259 


0.019, 


0.714 


Adalimumab 
0.332 0.300 


0.031, 


0.790 
0.354 0.363 


0.084, 


0.625 
0.314 0.276 


0.013, 


0.812 


Golimumab 


50mg 
0.302 0.269 


0.024, 


0.769 
0.355 0.364 


0.077, 


0.632 
0.344 0.308 


0.015, 


0.844 


Golimumab 


100mg 
0.417 0.401 


0.053, 


0.854 
0.341 0.352 


0.077, 


0.595 
0.242 0.192 


0.006, 


0.742 


Infliximab 
0.249 0.201 


0.012, 


0.730 
0.343 0.353 


0.063, 


0.643 
0.408 0.387 


0.022, 


0.898 
 


a.6.2 Patients starting in remission 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase at 32-52 weeks for patients starting 


in remission. Data were available from 3 studies comparing two or three treatments. Figure 40 


presents the network of evidence for the sensitivity analysis 1 maintenance phase at 32-52 weeks for 


patients starting in remission. 
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Figure 40: Sensitivity analysis 1 – network of evidence for the maintenance phase at 32-52weeks 


for patients starting in remission  


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study. 


 


Figure 41 presents the effects of each treatment relative to placebo on the probit scale for the 


sensitivity analysis 1 maintenance phase at 32-52 weeks for patients starting in remission. Figure 42 


presents the probabilities of treatment rankings for this analysis. The model fitted the data reasonably 


well, with the total residual deviance, 17.73, being close to the total number of data points included in 


the analysis, 14. The between-study standard deviation was estimated to be 0.22 (95% CrI: 0.01, 


0.72), which implies mild to moderate heterogeneity between studies in treatment effects.  


 


All treatments except golimumab 50mg were associated with beneficial treatment effects relative to 


placebo with the greatest effect being associated with adalimumab (-0.86; 95% CrI: -1.71, 0.00). 


However, only the treatment effects of adalimumab were statistically significant at a conventional 5% 


level. Adalimumab was most likely to be the most effective treatment (probability of being the best = 


0.78).  
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Figure 41:  Sensitivity analysis 1 – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 32-52 weeks for patients starting in remission 


(SD~HN(0,0.32
2
)) 


 
 


Figure 42:  Sensitivity analysis 1 – ranking probability histograms for the maintenance phase at 


32-52 weeks for patients starting in remission 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 







123 


 


Table 22 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the sensitivity analysis 1 maintenance phase at 32-52 weeks starting in 


remission. Adalimumab was associated with the highest probability of staying in remission, and the 


smallest probability of moving from remission to response or from remission to no response at 32-52 


weeks.   


 


Table 22: Sensitivity analysis 1 – probabilities of being in each category for the maintenance 


phase at 32-52 weeks for patients starting in remission 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 
0.302 0.299 


0.177, 


0.448 
0.167 0.155 


0.030, 


0.396 
0.530 0.539 


0.270, 


0.727 


Adalimumab 
0.104 0.082 


0.010, 


0.324 
0.098 0.081 


0.008, 


0.308 
0.797 0.828 


0.426, 


0.974 


Golimumab 


50mg 
0.324 0.307 


0.082, 


0.664 
0.158 0.147 


0.026, 


0.374 
0.519 0.526 


0.145, 


0.842 


Golimumab 


100mg 
0.260 0.239 


0.053, 


0.591 
0.149 0.136 


0.022, 


0.374 
0.591 0.605 


0.200, 


0.890 


Infliximab 
0.254 0.225 


0.035, 


0.620 
0.144 0.132 


0.019, 


0.367 
0.603 0.620 


0.186, 


0.918 


 


a.7 Sensitivity analysis 2 – induction phase 


Sensitivity analysis 2 involved including Suzuki et al. A network meta-analysis was used to compare 


the effects of adalimumab, golimumab, and infliximab relative to placebo on clinical response in the 


induction phase. Data were available from 6 studies comparing two treatments. Figure 43 presents the 


network of evidence for the sensitivity analysis 2 induction phase. 
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Figure 43: Sensitivity analysis 2 – network of evidence for the induction phase 


 


Note: solid line indicates a 2-arm trial. 


 


Figure 44 presents the effects of each treatment relative to placebo on the probit scale for the 


sensitivity analysis 2 induction phase. Figure 45 presents the probabilities of treatment rankings for 


this analysis. The model fitted the data well, with the total residual deviance, 24.36, being close to the 


total number of data points included in the analysis, 24. The between-study standard deviation was 


estimated to be 0.10 (95% CrI: 0.01, 0.41), which implies mild heterogeneity between studies in 


treatment effects.  


 


All treatments were associated with beneficial treatment effects relative to placebo with the greatest 


effect being associated with infliximab (-0.92, 95% CrI: -1.24, -0.60). All treatment effects were 


statistically significant at a conventional 5% level. Infliximab was most likely to be the most effective 


treatment (probability of being the best = 0.96).  
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Figure 44: Sensitivity analysis 2 – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the induction phase (SD~HN(0,0.32
2
)) 


 
 


Figure 45: Sensitivity analysis 2 – ranking probability histograms for the induction phase  


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment  
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Table 23 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the sensitivity analysis 2 induction phase. Infliximab was associated with 


the highest probability of moving from no response to response and from no response to remission. 


 


Table 23: Sensitivity analysis 2 – probabilities of being in each category for the induction phase  


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 0.642 0.642 0.585, 


0.696 


0.260 0.263 0.225, 


0.301 


0.095 0.094 0.065, 


0.132 


Adalimumab 0.502 0.500 0.384, 


0.623 


0.326 0.327 0.264, 


0.377 


0.173 0.170 0.099, 


0.264 


Golimumab 0.452 0.450 0.298, 


0.624 


0.339 0.343 0.266, 


0.392 


0.209 0.204 0.060, 


0.344 


Infliximab 0.292 0.252 0.183, 


0.421 


0.360 0.360 0.305, 


0.411 


0.348 0.347 0.068, 


0.488 
 


a.8 Sensitivity analysis 2 – maintenance phase 8-32 weeks 


a.8.1 Patients starting in response 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase response at 8-32 weeks for patients 


starting in response. Data were available from 5 studies comparing two or three treatments. Figure 46 


presents the network of evidence for the sensitivity analysis 2 maintenance phase at 8-32 weeks for 


patients starting in response. 


 


Figure 46: Sensitivity analysis 2 – network of evidence for the maintenance phase at 8-32 weeks 


for patients starting in response  


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study. 
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Figure 47 presents the effects of each treatment relative to placebo on the probit scale for the 


sensitivity analysis 2 maintenance phase at 8-32 weeks for patients starting in response. Figure 48 


presents the probabilities of treatment rankings for this analysis. There was some suggestion that  


model did not represent the data well with the total residual deviance, 14.80, being smaller than would 


be expected given the total number of data points included in the analysis, 22. The probability of 


observing a value less than 14.8 is 0.129, which means that this could be a chance event. Similar to 


the base case analysis, all 5 studies had smaller residual deviance than expected. The between-study 


standard deviation was estimated to be 0.16 (95% CrI: 0.01, 0.58), which implies mild to moderate 


heterogeneity between studies in treatment effects.  


 


All treatments were associated with beneficial treatment effects relative to placebo with the greatest 


effect being associated with golimumab 100mg (-0.43; 95% CrI: -1.03, 0.19). However, none of the 


treatment effects were statistically significant at a conventional 5% level. Golimumab 100mg was 


most likely to be the most effective treatment (probability of being the best = 0.44).  


 


Figure 47: Sensitivity analysis 2 – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 8-32 weeks for patients starting in response 


(SD~HN(0,0.32
2
)) 
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Figure 48: Sensitivity analysis 2 – ranking probability histograms for the maintenance phase at 


8-32 weeks for patients starting in response 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 


 


Table 24 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the sensitivity analysis 2 maintenance phase at 8-32 weeks for patients 


starting in response. Golimumab 100mg was associated with the highest probability of moving from 


response to remission, and the smallest probability of moving from response to no response at 8-32 


weeks. The probabilities of staying in the response state were comparable among treatments.  


 


Table 24: Sensitivity analysis 2 – probabilities of being in each category for the maintenance 


phase at 8-32 weeks for patients starting in response 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 
0.525 0.525 


0.437, 


0.609 
0.274 0.274 


0.220, 


0.329 
0.201 0.199 


0.130, 


0.286 


Adalimumab 
0.441 0.441 


0.238, 


0.647 
0.286 0.288 


0.209, 


0.354 
0.273 0.263 


0.116, 


0.485 


Golimumab 


50mg 
0.398 0.393 


0.174, 


0.649 
0.289 0.292 


0.199, 


0.357 
0.313 0.305 


0.116, 


0.569 


Golimumab 


100mg 
0.363 0.356 


0.158, 


0.617 
0.291 0.293 


0.200, 


0.360 
0.346 0.338 


0.132, 


0.598 


Infliximab 
0.429 0.425 


0.222, 


0.657 
0.287 0.289 


0.204, 


0.352 
0.284 0.276 


0.110, 


0.504 


 


a.8.2 Patients starting in remission 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase at 8-32 weeks for patients starting in 
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remission. Data were available from 5 studies comparing two or three treatments. Figure 49 presents 


the network of evidence for the sensitivity analysis 2 maintenance phase at 8-32 weeks for patients 


starting in remission. 


 


Figure 49: Sensitivity analysis 2 – network of evidence for the maintenance phase at 8-32 weeks 


for patients starting in remission  


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study. 


 


Figure 50 presents the effects of each treatment relative to placebo on the probit scale for the 


sensitivity analysis 2 maintenance phase at 8-32 weeks for patients starting in remission. Figure 51 


presents the probabilities of treatment rankings for this analysis. The model fitted the data well, with 


the total residual deviance, 21.05, being close to the total number of data points included in the 


analysis, 22. The between-study standard deviation was estimated to be 0.17 (95% CrI: 0.01, 0.60), 


which implies mild to moderate heterogeneity between studies in treatment effects.  


 


All treatments except adalimumab were associated with beneficial treatment effects relative to 


placebo with the greatest effects being associated with golimumab 50mg (-0.61; 95% CrI: -1.30, 0.09) 


and golimumab 100mg (-0.60; 95% CrI: -1.29, 0.09). However, none of the treatment effects were 


statistically significant at a conventional 5% level. Golimumab 50mg and golimumab 100mg were 


most likely to be the most effective treatments (probability of being the best = 0.46 and 0.44, 


respectively).  
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Figure 50: Sensitivity analysis 2 – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 8-32 weeks for patients starting in remission 


(SD~HN(0,0.32
2
)) 


 
 


Figure 51: Sensitivity analysis 2 – ranking probability histograms for the maintenance phase at 


8-32 weeks for patients starting in remission 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 
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Table 25 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the sensitivity analysis 2 maintenance phase at 8-32 weeks starting in 


remission. Golimumab 50mg and 100mg were associated with the highest probability of staying in 


remission, and the smallest probability of moving from remission to no response and from remission 


to response at 8-32 weeks. 


 


Table 25: Sensitivity analysis 2 – probabilities of being in each category for the maintenance 


phase at 8-32 weeks for patients starting in remission 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 
0.354 0.350 


0.191, 


0.540 
0.187 0.183 


0.103, 


0.294 
0.459 0.459 


0.250, 


0.666 


Adalimumab 
0.381 0.371 


0.114, 


0.701 
0.178 0.175 


0.085, 


0.286 
0.441 0.434 


0.144, 


0.769 


Golimumab 


50mg 
0.179 0.159 


0.034, 


0.442 
0.143 0.139 


0.043, 


0.264 
0.678 0.695 


0.353, 


0.915 


Golimumab 


100mg 
0.181 0.162 


0.035, 


0.443 
0.144 0.141 


0.044, 


0.264 
0.675 0.691 


0.349, 


0.913 


Infliximab 
0.331 0.318 


0.103, 


0.626 
0.177 0.174 


0.082, 


0.286 
0.492 0.493 


0.195, 


0.790 


 


a.9 Sensitivity analysis 2 – maintenance phase 32-52 weeks 


a.9.1 Patients starting in response 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase for patients starting in response at 


32-52 weeks. Data were available from 4 studies comparing two or three treatments. Figure 52 


presents the network of evidence for the sensitivity analysis 2 maintenance phase at 32-52 weeks for 


patients starting in response. 
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Figure 52: Sensitivity analysis 2 – network of evidence for the maintenance phase for patients 


starting in response at 32-52 weeks 


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study. 


 


Figure 53 presents the effects of each treatment relative to placebo on the probit scale for the 


sensitivity analysis 2 maintenance phase 32-52 weeks for patients starting in response. Figure 54 


presents the probabilities of treatment rankings for this analysis. The model fitted the data reasonably 


well, with the total residual deviance, 15.92, being close to the total number of data points included in 


the analysis, 18. The between-study standard deviation was estimated to be 0.20 (95% CrI: 0.01, 


0.67), which implies mild to moderate heterogeneity between studies in treatment effects.  


 


All treatments except adalimumab and golimumab 100mg were associated with beneficial treatment 


effects relative to placebo with the greatest effect being associated with infliximab (-0.36; 95% CrI: -


1.29, 0.58). However, none of the treatment effects were statistically significant at a conventional 5% 


level. Infliximab was most likely to be the most effective treatment (probability of being the best = 


0.57).  
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Figure 53: Sensitivity analysis 2 – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 32-52 weeks for patients starting in response 


(SD~HN(0,0.32
2
)) 


 
 


Figure 54: Sensitivity analysis 2 – ranking probability histograms for the maintenance phase at 


32-52 weeks for patients starting in response 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 
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Table 26 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the sensitivity analysis 2 maintenance phase at 32-52 weeks for patients 


starting in response. Infliximab was associated with the highest probability of moving from response 


to remission, and the smallest probability of moving from response to no response at 32-52 weeks. 


The probabilities of staying in response were comparable among treatments at 32-52 weeks. 


 


Table 26: Sensitivity analysis 2 – probabilities of being in each category for the maintenance 


phase at 32-52 weeks for patients starting in response 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 
0.322 0.318 


0.189, 


0.472 
0.393 0.398 


0.200, 


0.544 
0.286 0.278 


0.107, 


0.520 


Adalimumab 
0.371 0.363 


0.130, 


0.661 
0.371 0.378 


0.176, 


0.524 
0.259 0.238 


0.05, 


0.576 


Golimumab 


50mg 
0.283 0.265 


0.066, 


0.606 
0.370 0.378 


0.153, 


0.545 
0.347 0.332 


0.069, 


0.713 


Golimumab 


100mg 
0.404 0.395 


0.128, 


0.730 
0.359 0.368 


0.153, 


0.521 
0.237 0.211 


0.035, 


0.579 


Infliximab 
0.230 0.202 


0.030, 


0.575 
0.352 0.363 


0.115, 


0.542 
0.418 0.410 


0.081, 


0.820 


 


a.9.2 Patients starting in remission 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase at 32-52 weeks for patients starting 


in remission. Data were available from 4 studies comparing two or three treatments. Figure 55 


presents the network of evidence for the sensitivity analysis 2 maintenance phase at 32-52 weeks for 


patients starting in remission. 
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Figure 55: Sensitivity analysis 2 – network of evidence for the maintenance phase at 32-52 weeks 


for patients starting in remission  


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study. 


 


Figure 56 presents the effects of each treatment relative to placebo on the probit scale for the 


sensitivity analysis 2 maintenance phase at 32-52 weeks for patients starting in remission. Figure 57 


presents the probabilities of treatment rankings for this analysis. The model fitted the data reasonably 


well, with the total residual deviance, 21.07, being close to the total number of data points included in 


the analysis, 18. The between-study standard deviation was estimated to be 0.18 (95% CrI: 0.01, 


0.65), which implies mild to moderate heterogeneity between studies in treatment effects.  


 


All treatments except golimumab 50mg were associated with beneficial treatment effects relative to 


placebo with the greatest effect being associated with adalimumab (-0.93; 95% CrI: -1.59, -0.25). 


However, only the effect of adalimumab was statistically significant at a conventional 5% level. 


Adalimumab was most likely to be the most effective treatment (probability of being the best = 0.84).  
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Figure 56: Sensitivity analysis 2 – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 32-52 weeks for patients starting in remission 


(SD~HN(0,0.32
2
)) 


 
 


Figure 57: Sensitivity analysis 2 – ranking probability histograms for the maintenance phase at 


32-52 weeks for patients starting in remission 


 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 
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Table 27 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the sensitivity analysis 2 maintenance phase at 32-52 weeks starting in 


remission. Adalimumab was associated with the highest probability of staying in remission, and the 


smallest probability of moving from remission to response or no response at 32-52 weeks.   


 


Table 27: Sensitivity Analysis 2 – Probabilities of being in each category for the maintenance 


phase at 32-52 weeks for patients starting in remission 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 
0.296 0.294 


0.183, 


0.422 
0.198 0.184 


0.043, 


0.445 
0.505 0.514 


0.233, 


0.71 


Adalimumab 
0.085 0.070 


0.013, 


0.239 
0.111 0.092 


0.012, 


0.339 
0.804 0.830 


0.493, 


0.963 


Golimumab 


50mg 
0.320 0.307 


0.083, 


0.633 
0.188 0.176 


0.035, 


0.425 
0.492 0.494 


0.137, 


0.83 


Golimumab 


100mg 
0.258 0.24 


0.059, 


0.558 
0.180 0.165 


0.030, 


0.425 
0.563 0.573 


0.186, 


0.872 


Infliximab 
0.239 0.214 


0.040, 


0.581 
0.171 0.157 


0.026, 


0.416 
0.590 0.609 


0.176, 


0.906 


 


a.10 Sensitivity analysis 3 – induction phase 


Sensitivity analysis 3 involved replacing ULTRA2 anti-TNF naïve data with ULTRA2 ITT data and 


including data from Suzuki et al. A network meta-analysis was used to compare the effects of 


adalimumab, golimumab, and infliximab relative to placebo on clinical response in the induction 


phase. Data were available from 6 studies comparing two treatments. Figure 58 presents the network 


of evidence for the sensitivity analysis 3 induction phase. 
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Figure 58: Sensitivity analysis 3 – network of evidence for the induction phase 


 


Note: solid line indicates a 2-arm trial 


 


Figure 59 presents the effects of each treatment relative to placebo on the probit scale for the 


sensitivity analysis 3 induction phase. Figure 60 presents the probabilities of treatment rankings for 


this analysis. The model fitted the data well, with the total residual deviance, 23.63, being close to the 


total number of data points included in the analysis, 24. The between-study standard deviation was 


estimated to be 0.09 (95% CrI: 0.004, 0.38), which implies mild heterogeneity between studies in 


treatment effects. 


 


All treatments were associated with beneficial treatment effects relative to placebo with the greatest 


effect being associated with infliximab (-0.91; 95% CrI: -1.21, -0.62). All the treatment effects were 


statistically significant at a conventional 5% level. Infliximab was most likely to be the most effective 


treatment (probability of being the best = 0.97).   
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Figure 59: Sensitivity analysis 3 – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the induction phase (SD~HN(0,0.32
2
)) 


 


 


Figure 60: Sensitivity analysis 3 – ranking probability histograms for the induction phase 


 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 
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Table 28 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the sensitivity analysis 3 induction phase. Infliximab was associated with 


the highest probability of moving from no response to response and no response to remission. 


 


Table 28: Sensitivity analysis 3 – probabilities of being in each category for the induction phase  


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 0.649 0.650 0.596, 


0.699 


0.258 0.258 0.222, 


0.294 


0.093 0.092 0.064, 


0.128 


Adalimumab 0.521 0.519 0.414, 


0.632 


0.317 0.319 0.257, 


0.367 


0.162 0.160 0.095, 


0.241 


Golimumab 0.458 0.456 0.315, 


0.610 


0.336 0.339 0.267, 


0.387 


0.205 0.201 0.106, 


0.331 


Infliximab 0.301 0.264 0.196, 


0.419 


0.358 0.360 0.304, 


0.408 


0.340 0.338 0.222, 


0.477 
 


a.11 Sensitivity analysis 3 – maintenance phase 8-32 weeks 


a.11.1 Patients starting in response 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase for patients starting in response at 8-


32 weeks. Data were available from 5 studies comparing two or three treatments. Figure 61 presents 


the network of evidence for the sensitivity analysis 3 maintenance phase at 8-32 weeks for patients 


starting in response. 


 


Figure 61: Sensitivity analysis 3 – network of evidence for the maintenance phase at 8-32 weeks 


for patients starting in response  


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study. 
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Figure 62 presents the effects of each treatment relative to placebo on the probit scale for the 


sensitivity analysis 3 maintenance phase at 8-32 weeks for patients starting in response. Figure 63 


presents the probabilities of treatment rankings for this analysis. There was some suggestion that  


model did not represent the data well with the total residual deviance, 14.05, being smaller than would 


be expected given the total number of data points included in the analysis, 22. The probability of 


observing a value less than 14.05 is 0.100, which means that this could have occurred by chance. 


Similar to the base case analysis, all 5 studies had smaller residual deviance than expected. The 


between-study standard deviation was estimated to be 0.15 (95% CrI: 0.01, 0.55), which implies mild 


to moderate heterogeneity between studies in treatment effects. 


 


All treatments were associated with beneficial treatment effects relative to placebo with the greatest 


effect being associated with golimumab 100mg. However, none of the treatment effects were 


statistically significant at a conventional 5% level. Golimumab 100mg was most likely to be the most 


effective treatment (probability of being the best = 0.40).  


 


Figure 62: Sensitivity analysis 3 – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 8-32weeks for patients starting in response 


(SD~HN(0,0.32
2
)) 
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Figure 63: Sensitivity analysis 3 – ranking probability histograms for the maintenance phase at 


8-32 weeks for patients starting in response 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 


 


Table 29 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the sensitivity analysis 3 maintenance phase at 8-32 weeks starting in 


response. Golimumab 100mg was associated with the highest probability of moving from response to 


remission, and the smallest probability of moving from response to no response at 8-32 weeks. The 


probabilities of staying in response were comparable among treatments. 


 


Table 29: Sensitivity analysis 3 – probabilities of being in each category for the maintenance 


phase at 8-32 weeks for patients starting in response 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 
0.545 0.545 


0.459, 


0.630 
0.270 0.270 


0.223, 


0.32 
0.185 0.183 


0.120, 


0.260 


Adalimumab 
0.427 0.425 


0.243, 


0.626 
0.292 0.293 


0.223, 


0.353 
0.280 0.274 


0.129, 


0.470 


Golimumab 


50mg 
0.425 0.422 


0.202, 


0.669 
0.289 0.290 


0.204, 


0.354 
0.287 0.276 


0.107, 


0.523 


Golimumab 


100mg 
0.386 0.382 


0.176, 


0.628 
0.293 0.294 


0.213, 


0.356 
0.321 0.313 


0.129, 


0.560 


Infliximab 
0.451 0.449 


0.246, 


0.664 
0.287 0.289 


0.211, 


0.349 
0.262 0.255 


0.109, 


0.465 


 


a.11.2 Patients starting in remission 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase at 8-32 weeks for patients starting in 
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remission. Data were available from 5 studies comparing two or three treatments. Figure 64 presents 


the network of evidence for the sensitivity analysis 3 maintenance phase at 8-32 weeks for patients 


starting in remission. 


 


Figure 64: Sensitivity analysis 3 – network of evidence for maintenance phase at 8-32 weeks for 


patients starting in remission  


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study 


 


Figure 65 presents the effects of each treatment relative to placebo on the probit scale for the 


sensitivity analysis 3 maintenance phase at 8-32 weeks for patients starting in remission. Figure 66 


presents the probabilities of treatment rankings for this analysis. The model fitted the data reasonably 


well, with the total residual deviance, 17.77, being close to the total number of data points included in 


the analysis, 22. The between-study standard deviation was estimated to be 0.16 (95% CrI: 0.01, 


0.59), which implies mild to moderate heterogeneity between studies in treatment effects.  


 


All treatments were associated with beneficial treatment effects relative to placebo with the greatest 


effects being associated with golimumab 50mg (-0.62; 95% CrI: -1.33, 0.06) and golimumab 100mg 


(-0.61; 95% CrI; -1.29, 0.07). However, none of the treatment effects were statistically significant at a 


conventional 5% level. Golimumab 50mg and golimumab 100mg were most likely to be the most 


effective treatments (probability of being the best = 0.46 and 0.44, respectively).  
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Figure 65: Sensitivity analysis 3 – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 8-32 weeks for patients starting in remission 


(SD~HN(0,0.32
2
)) 


 
 


Figure 66: Sensitivity analysis 3 – ranking probability histograms for the maintenance phase at 


8-32 weeks for patients starting in remission 


 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 
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Table 30 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the sensitivity analysis 3 maintenance phase at 8-32 weeks starting in 


remission. Golimumab 50mg and 100mg were associated with the highest probability of staying in 


remission, and the smallest probability of moving from remission to no response and from remission 


to response at 8-32 weeks. 


 


Table 30: Sensitivity analysis 3 – probabilities of being in each category for the maintenance 


phase at 8-32 weeks for patients starting in remission 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 
0.389 0.386 


0.240, 


0.556 
0.185 0.180 


0.102, 


0.291 
0.426 0.425 


0.242, 


0.613 


Adalimumab 
0.367 0.358 


0.132, 


0.649 
0.177 0.172 


0.086, 


0.286 
0.456 0.452 


0.183, 


0.751 


Golimumab 


50mg 
0.199 0.182 


0.043, 


0.451 
0.147 0.144 


0.047, 


0.264 
0.654 0.664 


0.342, 


0.900 


Golimumab 


100mg 
0.202 0.184 


0.046, 


0.465 
0.148 0.144 


0.049, 


0.270 
0.650 0.663 


0.332, 


0.890 


Infliximab 
0.363 0.352 


0.130, 


0.655 
0.176 0.172 


0.084, 


0.284 
0.461 0.461 


0.178, 


0.753 


 


a.12 Sensitivity analysis 3 – maintenance phase 32-52 weeks 


a.12.1 Patients starting in response 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase for patients starting in response at 


32-52 weeks. Data were available from 4 studies comparing two or three treatments. Figure 67 


presents the network of evidence for the sensitivity analysis 3 maintenance phase at 32-52 weeks for 


patients starting in response. 
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Figure 67: Sensitivity analysis 3 – network of evidence for the maintenance phase at 32-52 weeks 


for patients starting in response 


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study 


 


Figure 68 presents the effects of each treatment relative to placebo on the probit scale for the 


sensitivity analysis 3 maintenance phase 32-52 weeks for patients starting in response. Figure 69 


presents the probabilities of treatment rankings for this analysis. The model fitted the data reasonably 


well, with the total residual deviance, 15.21, being close to the total number of data points included in 


the analysis, 18. The between-study standard deviation was estimated to be 0.18 (95% CrI: 0.01, 


0.64), which implies mild to moderate heterogeneity between studies in treatment effects.  


 


All treatments except golimumab 100mg were associated with beneficial treatment effects relative to 


placebo with the greatest effect being associated with infliximab (-0.38; 95% CrI: -1.27, 0.55). 


However, none of the treatment effects were statistically significant at a conventional 5% level. 


Infliximab was most likely to be the most effective treatment (probability of being the best = 0.55).  
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Figure 68: Sensitivity analysis 3 – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 32-52 weeks for patients starting in response 


(SD~HN(0,0.32
2
)) 


 
 


Figure 69: Sensitivity analysis 3 – ranking probability histograms for the maintenance phase at 


32-52 weeks for patients starting in response 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 
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Table 31 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the sensitivity analysis 3 maintenance phase at 32-52 weeks for patients 


starting in response. Infliximab was associated with the highest probability of moving from response 


to remission, and the smallest probability of moving from response to no response at 32-52 weeks. 


The probabilities of staying in response were comparable among treatments at 32-52 weeks. 


 


Table 31: Sensitivity analysis 3 – probabilities of being in each category for the maintenance 


phase at 32-52 weeks for patients starting in response 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 
0.344 0.340 


0.218, 


0.484 
0.393 0.395 


0.252, 


0.514 
0.263 0.257 


0.114, 


0.449 


Adalimumab 
0.314 0.304 


0.109, 


0.580 
0.382 0.385 


0.219, 


0.520 
0.305 0.290 


0.086, 


0.605 


Golimumab 


50mg 
0.309 0.293 


0.081, 


0.625 
0.374 0.380 


0.191, 


0.514 
0.317 0.302 


0.067, 


0.661 


Golimumab 


100mg 
0.436 0.431 


0.149, 


0.759 
0.354 0.363 


0.172, 


0.490 
0.210 0.187 


0.031, 


0.520 


Infliximab 
0.240 0.213 


0.041, 


0.575 
0.358 0.369 


0.151, 


0.513 
0.402 0.392 


0.088, 


0.771 


 


a.12.2 Patients starting in remission 


A network meta-analysis was used to compare the effects of adalimumab, golimumab, and infliximab 


relative to placebo on clinical response in the maintenance phase at 32-52 weeks for patients starting 


in remission. Data were available from 4 studies comparing two or three treatments. Figure 70 


presents the network of evidence for the Sensitivity Analysis 3 maintenance phase at 32-52 weeks for 


patients starting in remission. 


 


  







149 


 


Figure 70: Sensitivity analysis 3 – network of evidence for the maintenance phase at 32-52 weeks 


for patients starting in remission  


 


Note: solid line indicates a 2-arm trial; dashed line indicates a 3-arm study 


 


Figure 71 presents the effects of each treatment relative to placebo on the probit scale for the 


sensitivity analysis 3 maintenance phase at 32-52 weeks for patients starting in remission. Figure 72 


presents the probabilities of treatment rankings for this analysis. The model fitted the data reasonably 


well, with the total residual deviance, 20.55, being close to the total number of data points included in 


the analysis, 18. The between-study standard deviation was estimated to be 0.18 (95% CrI: 0.01, 


0.65), which implies mild to moderate heterogeneity between studies in treatment effects.  


 


All treatments except golimumab 50mg were associated with beneficial treatment effects relative to 


placebo with the greatest effect being associated with adalimumab (-0.85; 95% CrI: -1.49, -0.16). 


However, only the effect of adalimumab was statistically significant at a conventional 5% level. 


Adalimumab was most likely to be the most effective treatment (probability of being the best = 0.80).  
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Figure 71: Sensitivity analysis 3 – comparative effect of anti-TNF-α treatment on clinical 


response/remission in the maintenance phase at 32-52 weeks for patients starting in remission 


(SD~HN(0,0.32
2
)) 


 
 


Figure 72: Sensitivity analysis 3 – ranking probability histograms for the maintenance phase at 


32-52 weeks for patients starting in remission 


 


Note: the horizontal axis represents the rank of each treatment, i.e., from the best rank (left hand side) to the worst rank 


(right hand side) within each treatment 
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Table 32 presents the probabilities of achieving each of the following categories: no response, 


response and remission for the sensitivity analysis 3 maintenance phase at 32-52 weeks for patients 


starting in remission. Adalimumab was associated with the highest probability of staying in remission, 


and the smallest probability of moving from remission to response or no response at 32-52 weeks.   


 


Table 32: Sensitivity analysis 3 – probabilities of being in each category for the maintenance 


phase at 32-52 weeks for patients starting in remission 


 No response Response Remission 


Treatment Mean Median 95% CrI Mean Median 95% CrI Mean Median 95% CrI 


Placebo 
0.296 0.293 


0.187, 


0.422 
0.202 0.188 


0.042, 


0.44 
0.502 0.511 


0.246, 


0.706 


Adalimumab 
0.097 0.082 


0.016, 


0.267 
0.123 0.104 


0.014, 


0.343 
0.781 0.805 


0.464, 


0.955 


Golimumab 


50mg 
0.313 0.299 


0.083, 


0.625 
0.191 0.178 


0.036, 


0.423 
0.496 0.501 


0.144, 


0.821 


Golimumab 


100mg 
0.252 0.235 


0.057, 


0.544 
0.182 0.168 


0.03, 


0.418 
0.566 0.577 


0.197, 


0.868 


Infliximab 
0.250 0.229 


0.037, 


0.588 
0.176 0.163 


0.025, 


0.413 
0.574 0.582 


0.178, 


0.911 


 


5.2.3.6 Biosimilars to infliximab 


As defined by the EMA, a biosimilar medicine is “a biological medicine that is developed to be 


similar to an existing biological medicine (the reference medicine).”
71


 In this assessment, the 


reference medicine is infliximab (Remicade). Two biosimilars to infliximab were also considered 


within the scope of this assessment: Remsima
®
 (Celltrion) and Inflectra


®
 (Hospira). The EMA has 


stated that a biosimilar and reference medicine may display differences due to their complex nature 


and methods of production and that, in the approval process, any differences need to be demonstrated 


not to affect safety or effectiveness.
71


 


 


A submission
72


 was made to NICE for consideration as part of the current assessment by the 


manufacturers of Remsima (Celltrion Healthcare). However, no sponsor submission was presented by 


Hospira, the manufacturers of Inflectra. EPAR reports were available for both Remsima
73


 and 


Inflectra.
74


 


 


In June 2013, the EMA Committee for Medicinal Products for Human Use (CHMP) recommended 


authorisation of Remsima and Inflectra as biosimilars to infliximab, which were reported to be the 


first authorisation in the European Union for a biosimilar monoclonal antibody. Both Remsima and 


Inflectra were developed as the product CT-P13. 
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It was stated in the EPARs for Remsima and Inflectra that an extensive comparability exercise 


between CT-P13 and Remicade was undertaken, which demonstrated that “all major physicochemical 


characteristics and biological activities of Remisima/Inflectra were comparable to those of 


Remicade.” 


The clinical programme to evaluate CT-P13 was based on two main clinical trials:  


 a pharmacokinetic equivalence study performed in adult patients with ankylosing spondylitis 


(Study CT-P13 1.1, PLANET-AS)  


 a therapeutic equivalence study of CT-P13 compared with Remicade in adult patients with 


active rheumatoid arthritis (Study CT-P13 3.1, PLANET-RA) 


 


Both studies were planned with a one-year treatment duration and primary endpoints were evaluated 


at 30 weeks. Further efficacy and safety data up through 54 weeks were submitted during the EMA 


assessment. 


 


A third study (CT-P13 1.2) was a small pilot study in RA patients with purpose of facilitating pivotal 


trial (CT-P13 3.1) conduct.  


 


a) Study CT-P13 1.1, PLANET-AS 


PLANET-AS was a prospective Phase I, randomised double-blind multicentre study, in which 250 


patients were randomised (CT-P13 N=125, Remicade N=125).  Patients received CT-P13 (5mg/kg) or 


Remicade (5mg/kg) at weeks 0, 2 and 6 and then every 8 weeks to week 54. The primary objective of 


the study was to demonstrate comparable pharmacokinetics of CT-P13 and Remicade at steady state 


(between weeks 22 and 30). The primary parameters evaluated were AUCT and Cmax after dose 5 


(weeks 22-30), with secondary parameters being average concentration at steady state (Cav, ss) Cmin ss,  


terminal elimination half-life (T1/2), total body clearance at steady state (CLss) and volume of 


distribution at steady state (V ss). Additional observed parameters were maximum serum 


concentrations (Cmax), minimum concentration immediately before next dose (Cmin) and time to reach 


Cmax (Tmax) after each dose. Efficacy parameters included the proportion of patients achieving clinical 


response according to the ASAS20 and ASAS40 criteria. The EPARs reported that PLANET-AS 


demonstrated that (at 5mg/kg) pharmackokinetic behaviour between CT-P13 and Remicade was 


similar, a view that was also supported by pharmacokinetic data from RA patients in study CT-P13 


3.1 (PLANET-RA). Furthemore, the EPARs also stated that the proportions of patients experiencing 


clinical response according to the ASAS20 and ASAS40 criteria at Weeks 14 and 30 were similar 


across the CT-P13 and Remicade groups. 
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b) Study CT-P13 3.1, PLANET-RA 


PLANET-RA was a prospective Phase III, randomised, double-blind, multicentre study, in which 302 


patients were randomised to CT-P13 and 304 to Remicade (randomisation was stratified by 


geographical region and baseline CRP level). Patients received CT-P13 or Remicade at 3mg/kg at 


weeks 0, 2, 6 and then every 8 weeks up to 54 weeks (adminstered in combination with a stable dose 


of methotrexate and folic acid). The primary objective of the trial was to demonstrate that CT-P13 


was equivalent to Remicade up to week 30 in efficacy as measured by ACR20. Secondary objectives 


were ACR20, ACR50 and ACR70 responses at weeks 14 and 30, DAS28 at week 14 and 30, EULAR 


response at week 14 and 30, SDAI and CDAI at weeks 14 and 30 and SF-36 at weeks 14 and 30.  


 


Fewer patients randomised to the CT-P13 arm (n=69, 22.8%) discontinued PLANET-RA by week 54 


than patients in Remicade arm (n=82, 27.0%). Patients received CT-P13 and Remicade at the RA 


dose of 3mg/kg. It was stated in the EPARs that a similar proportion of patients at week 30 in the CT-


P13 (184/302, 60.9%) and Remicade (178/304, 58.6%) arms achieved ACR20 response (see Table 


33).  


 


Table 33: ACR20/50/70 responders at week 30 in PLANET-RA (all randomised population) 


Treatment arm n/N (%) Estimate of treatment 


difference 


95%CI of treatment 


difference 


ACR20: CT-P13  184/302 (60.9) 0.02 (-0.06, 0.10) 


ACR20: Remicade 178/304 (58.6) 


ACR50: CT-P13 105/248 (42.3) 0.02 (-0.07, 0.10) 


ACR50: Remicade 102/251 (40.6) 


ACR70: CT-P13 50/248 (20.2) 0.02 (-0.05, 0.09) 


ACR70: Remicade 45/251 (17.9) 


 


Furthermore, at week 30, the findings for the secondary endpoints (including ACR50, ACR70 and 


decrease in DAS28) were also described as being consistent with the results of the primary endpoint. 


Efficacy results were reported to be comparable between treatment arms up to week 54. It was 


concluded in the EPAR that PLANET-RA provided that robust evidence of therapeutic equivalence 


between CT-P13 and Remicade. ACR responses between CT-P13 and Remicade remained 


comparable through the 12 month PLANET-RA extension study.
73


  


 


The safety profile of CT-P13 was evaluated in the clinical studies described above. A total of 871 


patients were included in the safety population. It was reported in the EPARs that the type and 


incidence of adverse drug reactions with CT-P13 and Remicade were broadly similar and that no new 


safety concern was identified. Additionally, it was stated that no marked differences in 


immunogenicity between CT-P13 and Remicade were observed up to 54 weeks, with comparable 


effects of antibodies on efficacy and safety. Whilst there was a numerical imbalance described in 
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serious adverse events observed in study CT-P13 3.1 (PLANET-RA) (with a higher number of serious 


infections), reported numbers were stated to be low and therefore the CHMP concluded that this 


observed difference was likely to be due to chance.  


 


In summary, the EMA considered CT-P13 to be biosimilar to the reference product Remicade and 


judged that the submitted data in the submissions for Remsima and Inflectra allowed for extrapolation 


to all other indications of Remicade.  


 


An ECCO position statement was presented by Danese and Gordon
75


 stating that the use of 


biosimilars in patients with IBD requires clinical trials in the IBD patient population to allow 


comparison between the biosimilar and reference products, on the basis of potential differences in 


manufacturing and structure that could lead to important differences in immunogenicity and efficacy.  


However, a subsequent statement issued on behalf of the Working Party on Similar Biological 


(Biosimilar) Medicinal Products of the CHMP argued that no pharmacokinetic and safety issues are 


known to be particular to IBD, the most responsive known population (RA) was assessed for 


immunogenicity and that the data submitted allow extrapolation to patients with IBD. 
76


 


 


5.3 Discussion 


A total of ten RCTs were identified in the clinical effectiveness systematic review, of which nine 


related to adults and one was conducted in a paediatric population. All of the adult RCTs were 


performed against placebo (with the exception of UC-SUCCESS) and were a maximum of one year in 


study duration. No head-to-head RCTs were identified in which interventions of interest were 


assessed against each other.  


 


The risks of bias associated with included RCTs were assessed using the Cochrane risk of bias 


instrument. Only three RCTs could be considered as being at overall low risk of bias as allocation 


concealment, blinded outcome assessment and completeness of outcome data were all judged as low 


risk. It should be noted that one of the maintenance trials (PURSUIT-Maintenance) re-randomised 


patients who had previously responded to golimumab induction therapy in two previous trials; the 


extent of this potential bias on patient outcomes is unclear. 


 


The outcome measures pre-specified in the final NICE scope were all addressed by the included trial 


evidence, with the exception of rates of relapse. Clinical response and remission data based on 


complete Mayo scores were well reported across trials. Evidence was identified to demonstrate that 


patients receiving infliximab, adalimumab or golimumab were more likely than patients receiving 


placebo to achieve clinical response and remission at induction and maintenance time points. Patients 


in the UC-SUCCESS trial who received combination treatment with infliximab and azathioprine 
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experienced the most favourable rates of steroid-free remission compared with infliximab and 


azathioprine treatment groups. Seven RCTs performed in adult populations contributed data on 


clinical response and remission at induction or maintenance time points to network meta-analyses.  


 


Based on the NMA, in the induction phase, all treatments were associated with statistically significant 


beneficial effects relative to placebo with the greatest effect being associated with infliximab. 


Infliximab was also associated with the highest probability of moving from no response to response 


and from no response to remission. The effects of adalimumab and golimumab on these two 


probabilities were broadly comparable. 


 


For patients classified as responders at the end of the induction phase, treatment effects were not 


statistically significant, although the greatest effect was associated with golimumab 100mg at 8-32 


weeks. Golimumab 100mg was associated with the highest probability of moving from response to 


remission and staying in response, and the smallest probability of moving from response to no 


response. However, at 32-52 weeks, only infliximab and golimumab 50mg were associated with 


beneficial effects on clinical response, although the effects were not statistically significant. 


Infliximab was associated with the highest probability of moving from response to remission and 


staying in response, and the smallest probability of moving from response to no response at 32-52 


weeks. The probabilities of staying in response were comparable among treatments at both 8-32 


weeks and 32-52 weeks.  


 


For patients classified as being in remission at the end of the induction phase, all treatments except for 


adalimumab were associated with beneficial treatment effects relative to placebo with the greatest 


effect being associated with golimumab 50mg and 100mg, although the effects were not statistically 


significant at 8-32 weeks. Golimumab 50mg and 100mg were associated with the highest probability 


of staying in remission, and the smallest probability of moving from remission to response and from 


remission to no response. At 32-52 weeks, all treatments except golimumab 50mg were associated 


with beneficial treatment effects relative to placebo, with the greatest effect being associated with 


adalimumab (the only treatment with statistically significant effect). Adalimumab was associated with 


the highest probability of staying in remission, and the smallest probability of moving from remission 


to response and from remission to no response. 


 


Sensitivity analyses were conducted by replacing ULTRA2 anti-TNF-naïve data with ULTRA2 ITT 


data (sensitivity analysis 1), including Suzuki et al (sensitivity analysis 2), and replacing ULTRA2 


anti-TNF-α naïve data with ULTRA2 ITT data plus including Suzuki (sensitivity analysis 3). The 


results suggested that when ULTRA2 ITT data were replaced by ULTRA2 anti-TNF-α naïve data for 


patients starting in remission at 8-32 weeks and in response at 32-52 weeks, the estimate of the effect 
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of adalimumab on clinical response changed from being slightly worse than placebo to being slightly 


better than placebo. However, the estimates were associated with considerable uncertainty.    


 


Available data on hospitalisation outcomes were very limited, but suggested that outcomes may be 


more favourable for adalimumab-treated and infliximab-treated patients compared with placebo (with 


no data available from golimumab trials). Data on surgical intervention were also very sparse, with a 


potential inconclusive benefit for intervention-treated patients compared with placebo. No trials 


reported whether surgical outcomes were elective or emergency in nature. However, more data are 


required to demonstrate the impact of interventions on hospitalisation and surgical intervention more 


conclusively. Data were available from a single trial to support the use of infliximab in induction and 


maintenance treatment in a paediatric population.   


 


The main safety issues highlighted in the RCT evidence appeared to be generally consistent with 


those previously discussed in the respective SmPCs (including serious infections, malignancies and 


administration site reactions). Deaths occurring during and after the study period were described in 


some trials evaluating golimumab (PURSUIT-Maintenance) and infliximab (ACT trials), of which 


infection or malignancy commonly appeared to be implicated. This underlines the importance of 


monitoring and treating serious infections and malignancies in patients receiving immunosuppressive 


treatment. 


 


The trials included in the clinical effectiveness systematic review typically excluded patients with 


ulcerative proctitis, patients with fulminant/acute severe disease, those with a history of or at 


imminent risk of bowel surgery, pregnant or lactating women, and patients with diseases of the central 


nervous system (e.g. demyelinating disease). Furthermore, patients with history of serious infection 


and immunodeficiency were also typically excluded, as were individuals with a history of malignancy 


or signs of dysplasia. Therefore, the effects of adalimumab, golimumab or infliximab in these UC 


populations are unknown. 


 


Two biosimilars (Remsima and Inflectra) to Remicade were considered as part of the evidence base 


for infliximab as part of this assessment. The sponsor submission received from the manufacturers of 


Remsima (Celltrion) and the EPAR reports for Remsima and Inflectra indicated that both biosimilars 


were approved by the EMA on the basis of reported similar pharmacokinetic and efficacy 


(demonstrated in AS and RA patients) profiles to Remicade. No further trials of Remsima or Inflectra 


were identified in the course of this assessment.  
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6. ASSESSMENT OF COST-EFFECTIVENESS 


6.1 Systematic review of existing cost-effectiveness evidence 


6.1.1 Methods 


6.1.1.1 Identification of studies 


A comprehensive search was undertaken to systematically identify literature relating to the cost 


effectiveness of infliximab, adalimumab and golimumab for treating moderate-to-severe ulcerative 


colitis after the failure of conventional therapy. The search strategy comprised the following main 


elements:  


 Searching of electronic databases  


 Contact with experts in the field  


 Handsearching of bibliographies of retrieved papers.  


 


The following electronic databases were searched from inception for economic evaluations:  


 MEDLINE, MEDLINE in-Process and Other Non-Indexed Citations: Ovid. 1946-present 


 EMBASE: Ovid. 1974-2013 


 Cochrane Library: Wiley Interscience 


o Cochrane Database of Systematic Reviews (CDSR). 1996- present 


o Database of Abstracts of Reviews of Effects (DARE). 1995- present 


o Cochrane Central Register of Controlled Trials (CCRT). 1995- present 


o Cochrane Methodology Register. 1904- January 2014 


o Health Technology Assessment Database (HTA). 1995- present 


 NHS Economic Evaluation Database (NHS EED). 1995- present 


 CINAHL: EBSCO. 1982- present 


 Web of Science Citation Index: Web of Knowledge. 1900- present 


 Conference Proceedings Citation Index: Web of Knowledge. 1990- present 


 BIOSIS Previews: Web of Knowledge. 1969- present 


 EconLit: Ovid. 1886-present 


 


The MEDLINE search strategy is presented in Appendix 10. The search strategy combined freetext 


and MeSH (Medical subject headings) or thesaurus terms relating to ulcerative colitis, with freetext 


and MeSH or thesaurus terms relating to infliximab, adalimumab and golimumab combined with 


highly sensitive economic filters to retrieve economic evaluations. The search strategy was translated 


across all databases. No date or language restrictions were applied. Literature searches were 


conducted during January 2014. References were collected in a bibliographic management database 


and duplicates were removed. 
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6.1.1.2 Inclusion / exclusion criteria 


Studies were included in the systematic review if they reported full economic evaluations comparing 


infliximab, adalimumab and/or golimumab, against each other or against any other intervention, 


within their licensed indications for the treatment of patients with moderate to severe UC. The 


inclusion and exclusion criteria applied within the systematic review are presented in Box 1. Studies 


were included only if they were reported as full papers; conference abstracts were excluded from the 


review as they present insufficient detail to allow for a rigorous assessment of study quality. 


 


Box 1: Inclusion and exclusion criteria for review of cost-effectiveness studies  


Inclusion criteria 


 Full economic evaluations comparing infliximab, adalimumab and/or golimumab against each 


other or any other intervention for the treatment of patients with moderate to severe UC 


Exclusion criteria 


 Studies assessing biologics in the acute setting (e.g. management of UC exacerbations) 


 Studies in which the same biologic is used in all treatment groups within the analysis 


 Non-comparative studies and partial economic evaluations (e.g. costing studies) 


 Abstracts, letters and commentaries 


 Studies not reported in English 


 Studies relating to patients with diseases other than UC 


 


6.1.1.3 Review methods 


The results of the economic searches were sifted by title and abstract. The full papers of studies which 


potentially met the inclusion criteria were retrieved for further inspection. Studies included in the 


systematic review were critically appraised using the Drummond checklist for economic 


evaluations.
77


 In addition, the manufacturers of the products considered within this appraisal 


submitted economic evidence to NICE; these models were assessed against the NICE Reference 


Case.
78


 The structure and formulae included in the manufacturer’s submission models were 


scrutinised by two members of the Assessment Group (PT and HB). It should be noted that this 


appraisal includes an update of Technology Appraisal Guidance 140;
79


 the economic evaluation 


reported within the 2007 Schering Plough submission to NICE
80


 is not included in this review as it 


has previously been critiqued for NICE,
81


 however one of the studies included in the review
82


 reports 


an analysis of this model. 


 


6.1.1.4 Results 


The systematic searches identified a total of 907 potentially relevant citations (see Table 34 and 


Figure 73). In addition, 4 manufacturer’s submissions were received by NICE.
63,65,67,72


 Two of the four 


submissions were submitted by the same manufacturer – one relating to golimumab and one relating 
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to infliximab; as these relate to virtually identical models, they are considered as a single analysis 


within this assessment. Three of the included submissions to NICE
63,65,67


 included economic analyses; 


the submission from Celltrion
72


 did not include any economic analysis. Fourteen studies were 


excluded as they were available only in abstract form. A total of three published studies and three 


manufacturer’s submissions reported economic analyses relating to the use of biologics for the 


treatment of moderate to severe UC (see Table 35). 


 


Table 34: Summary of search results for existing economic evaluations 


Database Date range Date searched Number of results  


Medline (Ovid) 1946-Present 15/01/14 96 


Embase (Ovid) 1974-Present 15/01/14 372 


CINAHL (EBSCO) 1982-Present 22/01/14 23 


SCI & SSCI (WOK) 1900-Present 22/01/14 243 


BIOSIS (WOK) 1969-Present 22/01/14 186 


Cochrane HTA (Wiley) 1991-Present 21/01/14 30 


Cochrane DARE (Wiley) 1991-Present 21/01/14 28 


Cochrane EED (Wiley) 1991-Present 21/01/14 24 


EconLit (Ovid) 1886-Present 15/01/14 1 


 


Figure 73: Study selection results for review of economic evaluations  


 


Manufacturer's submissions Studies identified by


received by NICE systematic searches sifted


by title and abstract


n=4 n=907


Studies excluded


n=900


Submissions including Full texts of studies obtained


economic analysis


n=3 n=8


Studies exlcuded


n=5


Published studies included 


in systematic review


n=3


Studies included in 


final review


n=6


(3 published studies, 


3 submissions)
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Table 35: Summary table of included published studies  


Study Year of 


publication 


Perspective Economic 


comparisons 


Outcome 


measure 


Time 


horizon 


Conflicts of 


interest 


Included published economic evaluations 


Park et al
83


 2012 US (payer) Colectomy+IPAA 


vs standard 


medical care 


(including 


infliximab) 


QALYs Lifetime Non-


commercial 


Tsai et al
82


 2008 UK NHS Infliximab vs 


standard care  


QALYs 10-years Schering-


Plough Ltd 


Xie et al
84


 2009 Canadian 


(public 


payer) 


Infliximab vs 


usual care 


QALYs 5-years 3 of 6 


authors 


disclosed a 


conflict of 


interest 


Included manufacturer’s submissions 


AbbVie 


submission
63


 


n/a UK NHS Adalimumab 


versus 


conventional non-


biologic 


treatment 


QALYs 10-years Manufacturer 


of 


adalimumab 


MSD 


submission
65,67


 


n/a UK NHS Pairwise 


comparisons of 


infliximab, 


golimumab, 


adalimumab and 


immediate 


colectomy 


QALYs 10-years Manufacturer 


of infliximab 


and 


golimumab 


 


Section 6.1.1.5 presents a summary and critical appraisal of the three published economic studies 


included in this review.
82-84


 Sections 6.1.1.6 and 6.1.1.7 present critical reviews of the individual 


manufacturer’s submissions from AbbVie and MSD respectively.
63,65,67


 


 


6.1.1.5 Review of published economic evaluations 


Park et al - Cost-effectiveness of early colectomy with ileal pouch-anal anastamosis versus standard 


medical therapy in severe ulcerative colitis
83


 


Park et al
83


 report the methods and results of an economic analysis of early colectomy plus ileal pouch 


anal anastomosis (IPAA) versus standard medical therapy in patients with severe UC in the US. The 


model population is intended to reflect 21-year old patients with newly diagnosed pancolitis UC 


confirmed by colonoscopic biopsies. The economic analysis compares two sequences of treatments: 


(1) immediate colectomy with IPAA, and; (2) standard medical therapy which is assumed to be 


comprised of a sequence of (i) mesalamine 2g per day (ii) azathioprine 125mg per day (iii) infliximab 


5mg/kg/dose 8 weeks (iv) tacrolimus 1.5mg b.i.d (v) colectomy+IPAA (see Figure 74). The analysis 


does not consider the comparative cost-effectiveness of alternative sequences of medical treatments. 


The authors purport to have adopted a societal perspective, however it does not appear that any 
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indirect costs borne outside of the health sector (e.g. lost productivity or out-of-pocket expenses) have 


been included in the economic analysis. It would be more accurate to describe the adopted perspective 


as that of the health care payer. Health economic results are presented in terms of the incremental cost 


per quality adjusted life year (QALY) gained over a lifetime horizon. In line with the Reference Case 


set out in Gold et al,
85


 costs and health outcomes were discounted at a rate of 3% per year. Costs were 


valued at 2009 prices. 


 


Figure 74: Model diagram presented by Park et al
83


 


 


 


The economic analysis uses a Markov approach to evaluate relevant events, costs and health 


outcomes. The duration of each Markov cycle is not entirely clear from the paper; the text indicates 


that the first cycle is 3-months in duration and the cycle length appears to be 8-weekly thereafter, 


however the table of parameter values presented within the paper suggests that probability parameters 


are defined according to various time intervals. In addition, the text does not mention whether a half-


cycle correction has been applied or not. The precise health states adopted in the model are also not 


entirely clear from the text; whilst a model diagram is presented in the paper (see Figure 74), this 


details the sequences of treatments in each group but does not specify the relevant clinical events that 


patients may experience. It appears that separate states are assigned for patients who are on treatment, 


in remission, experiencing UC flare, post-colectomy and experiencing death. With respect to medical 


treatment, the model appears to separate response and remission based on the Simple Colitis Activity 


Index (SCAI) score.
86


 The model also includes the possibility of patients developing colorectal 


cancer; this is assumed to result in colectomy. It appears that the model does not include an excess 


risk of death due to colorectal cancer. Patients enter the model at the point of being hospitalised 


during their initial flare definitively diagnosing them of pancolitis UC through endoscopic biopsies. 


Whilst this may indicate a more severe population than that stated within the scope of this appraisal, 


the model uses RCT evidence from studies
50


 which relate to a moderate to severe UC population and 


assumes that the flare is resolvable without surgery. Following diagnosis, patients are then assumed to 


receive intravenous methylprednisolone and subsequently mesalamine as maintenance therapy once 
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they are able to tolerate oral medicines. Patients progress along the treatment pathway to infliximab, 


tacrolimus and potentially colectomy+IPAA if remission is not achieved. Patients in the intervention 


group within the model bypass all medical treatments and immediately undergo surgery. Different 


cost and health-related quality of life (HRQoL) estimates are applied to each health state. 


 


Treatment benefits are defined differently for surgery and medical treatment. For the standard medical 


therapy group, treatment benefits are characterised as response, remission and UC flare rates. For the 


surgery group, treatment benefits are determined according to colectomy success rates, the avoidance 


of adverse events (pouchitis and infertility), the requirement for antibiotics, and remission rates for 


antibiotics. Effectiveness data were drawn from a number of sources including RCTs and non-


randomised studies.
50,87-99


 The effectiveness of infliximab in inducing and maintaining response and 


remission was based on the results of the ACT1/2 studies.
50


 The rate of developing colorectal cancer 


was derived from an observational study.
100


 The approach for determining the effectiveness of 


medical and surgical treatment options is essentially a naïve indirect comparison; as such the results 


of the analysis should be interpreted with a degree of caution. 


 


Health utilities were assigned for the following events and states: UC flare (0.48), remission (0.91), 


post-colectomy (0.87), and infertility following IPAA (0.74). Health utilities were drawn from a 


variety of sources.
101-104


 The elicitation methods from which these estimates were derived were not 


consistently clear; whilst several studies used the Time Trade Off (TTO) method, the study reportedly 


used to derive a disutility for female infertility is not a quality of life valuation study and actually 


relates to the medical costs of epididymitis and orchitis in men;
104


 it is unclear how the information 


contained within this paper has been used to inform the economic analysis. 


 


The model includes resource costs associated with diagnosis of pancolitis UC, drug therapy, 


colectomy+IPAA, managing pouchitis and the diagnosis of colorectal cancer. The costs associated 


with hospitalisations, outpatient visits, procedures, and laboratory costs were estimated using national 


reimbursements from the Centers for Medicare and Medicaid Services and average reimbursement 


rates from all patient billing records in 2009 at Stanford University Medical Center. The Office of 


Statewide Health Planning and Development tables were used to validate institutional rates with the 


intention of reflecting national average cost estimates. Wholesale costs of medical therapies were 


estimated by prices from online pharmacies and were validated against the drug costs at Lucile 


Packard Children’s Hospital pharmacy. 


 


The analysis includes deterministic sensitivity analysis and probabilistic sensitivity analysis (PSA). 


Results are presented as mean costs and QALYs, incremental cost-effectiveness ratios (ICER), one-
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way deterministic sensitivity analyses and summary results of the probability of achieving the greatest 


net benefit at a given willingness to pay threshold. 


 


Table 36 presents the headline results of the economic analysis. The analysis indicates that standard 


medical treatment produces more health (0.06 QALYs) at a considerably greater cost than 


colectomy+IPAA ($88,607). The incremental cost-effectiveness of standard medical treatment versus 


colectomy+IPAA is estimated to be $1,476,783 per QALY gained.  


 


Table 36: Headline cost-effectiveness results presented by Park et al
83


 


Strategy QALYs Costs Inc. QALYs Inc. costs ICER 


Colectomy 


+IPAA 


20.72  


(17.53-22.76) 


$147,763  


($137,013 to  


$158,904) 


- - $1,476,783  


(dominated to 


$3,281,923) 


Standard 


medical 


treatment 


20.78  


(18.45-22.37) 


$236,370  


($219,057 to 


$255,328) 


0.06  


(-0.72 to 1.03) 


$88,607  


(73,726 to 


$105,865) 
Confidence intervals shown in parentheses 


 


Assuming a willingness to pay threshold of $50,000 per QALY gained, the probability that 


colectomy+IPAA produces the greatest net benefit is approximately 1.0. Assuming a willingness to 


pay threshold of $100,000 per QALY gained, the probability that colectomy+IPAA produces the 


greatest net benefit is approximately 0.96. The sensitivity analysis indicates that the utility of the cure 


state after receiving colectomy+IPAA was the only variable which reduced the ICER to below 


$100,000/QALY gained. The authors state that the level of HRQoL for patients with UC would need 


to be very low in order for exhaustive medical therapy in severe UC to be cost-effective. 


 


The Park et al study clearly addresses the question as to whether colectomy+IPAA is cost-effective in 


comparison to medical management over a lifetime horizon. However, the description of the 


mathematical model is unclear, hence the assumptions underpinning the analysis are not transparent 


and their credibility is difficult to judge. The population reflected in the economic analysis is only 


partially relevant to the scope of this appraisal as the patients considered within the model are by 


definition hospitalised for UC flare. However, the model also appears to assume that the flare can be 


resolved, hence patients may go on to receive biologic therapy in a non-acute setting. Given the 


absence of head-to-head trials comparing medical and surgical management options, the need for an 


indirect comparison is inevitable and may lead to bias in the model results. It is also noteworthy that 


the study relates to the US setting, therefore its relevance to UK clinical practice may be questionable. 
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Tsai et al – A model of the long-term cost effectiveness of scheduled maintenance treatment with 


infliximab for moderate-to-severe ulcerative colitis
82


 


Tsai et al report the methods and results of an economic analysis which compares two infliximab-


based strategies versus standard care in patients with moderate-severe UC from the perspective of the 


UK NHS. The model structure and parameter values appear to be very similar to the economic 


analysis submitted to NICE to inform technology appraisal TA140, although it should be noted that 


the total cost estimates for each group reported by Tsai et al
82


 differ to those reported within the 


manufacturer’s submission.
80


 Patients within the model were assumed to have a mean body weight of 


73.1kg. The base case scenario evaluated a treatment strategy of infliximab 5mg/kg every 8 weeks 


only for patients achieving response whilst a secondary analysis evaluated infliximab 5mg/kg every 8 


weeks for patients achieving and maintaining remission following induction. Standard care was 


assumed to include colectomy+IPAA and other medications (5-ASAs, corticosteroids and 


immunosuppressants). Cost-effectiveness was assessed in terms of the incremental cost per QALY 


gained over a 10-year time horizon for each comparison of infliximab versus standard care. A fully 


incremental analysis was not undertaken between the two responder/remission stopping rule treatment 


approaches. The perspective adopted was that of the NHS. Costs borne by Personal Social Services 


(PSS) were not included in the model. The authors note that whilst productivity costs are substantial 


for patients with UC, these were not included in the economic analysis. Costs and health outcomes 


were discounted at a rate of 3.5% per year. Costs were valued at 2006-2007 prices. 


 


The economic evaluation takes the form of a Markov model, as shown in Figure 75. The model 


appears to include eleven health states: (i) mild [responders]; (ii) moderate-severe [responders]; (iii) 


remission [responders]; (iv) mild [non-responders]; (v) moderate-severe [non-responders]; (vi) 


remission [non-responders]; (vii) temporary discontinuers; (viii) surgery [tunnel state]; (ix) post-


surgery remission; (x) post-surgery complications, and; (xi) death. The cycle length used within the 


model was specified according to the time intervals of the assessment visits in the ACT1/2 studies. 
50


 


The first cycle is 8 weeks in duration, followed by 6 weeks in cycle 2, followed by 8 weeks for all 


subsequent cycles. It should be noted that within the ACT trials, the assessments at these timepoints 


were based on Partial Mayo scores and may not correspond to full Mayo scores (the latter of which 


includes endoscopic visualisation).
105


 The paper does not mention whether a half-cycle correction was 


applied to account for the timing of events within the model.  


 


All patients enter the model in the moderate-severe health state. At the end of each cycle, patients 


achieving a Mayo score of 0-2 and 3-5 transit to the remission state and mild health state respectively 


and continue to receive the same treatment. Patients who do not achieve remission or response are 


classified as non-responders. A “temporary discontinuers" state is included for patients experiencing 


temporary adverse events; this is a tunnel state which is applied for one 8-week cycle. After resolution 
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of adverse events, these patients return to their prior health state. Non-responders and patients 


permanently discontinuing active treatment (e.g. due to adverse events) transit to the corresponding 


non-responder states and cannot restart infliximab treatment. Patients in the moderate-severe states 


can undergo surgery which may result in complications. Different costs and utilities are applied to 


each health state. The model does not include any survival difference between the competing 


treatments hence the differences in QALYs are driven entirely by differences in sojourn time in each 


health state. 


 


Figure 75: Model diagram presented by Tsai et al
82


 


 


Transition probabilities in each group were estimated using data from the ACT1/2 studies.
50


 No 


details are provided within the paper with respect to how these studies were pooled. Transition 


probabilities for patients in the responder states for infliximab and standard care were drawn from the 


treatment and placebo arms of these trials respectively. Transition probabilities for non-responders for 


both arms were drawn from placebo arm of the ACT studies.
50


 As ACT1 employed a longer study 


duration than ACT2, the former trial alone was used to estimate transition probabilities beyond 30-


weeks. The ACT1/2 studies were also used to estimate the probabilities of temporary discontinuation 


based on the observed adverse event rates. Transition probabilities for patients undergoing surgery 


were derived from the literature.
106-108


 None of the transition probabilities applied within the model are 


reported in the paper. 


 


HRQoL values are assigned for remission (0.88), mild (0.76), moderate-severe (0.42), temporary 


discontinuers (0.42), surgery (0.61), post-surgery remission (0.61), post-surgery complications (0.55). 


Utility values for UC states are stated to have been drawn from an EQ-5D survey of UC patients, 


however this appears to be misreferenced as the publication title relates to resource use in patients 
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with Crohn’s Disease.
109


 Health utility values for patients who were temporary discontinuers and for 


those with post-surgical complications were drawn from Arseneau et al.
110


 The text states that these 


utilities were indexed to the Woehl utility set to avoid any implausible results using regression 


analysis. No further details are provided regarding this regression analysis.  


 


The model includes treatment- and state-specific costs associated with drug acquisition and 


administration, consultant visits, hospitalisations, blood tests, and endoscopy. The sources used to 


value the costs of drug acquisition and administration are unclear. The model includes the costs of 


concomitant medications based on the baseline characteristics of patients in the ACT1/2 studies,
50


 and 


assumes that the use of immunosuppressants and 5-ASAs remain constant whilst corticosteroid use 


declines linearly over time for patients responding and achieving remission. The costs associated with 


non-serious adverse events were calculated separately but are not detailed. The costs associated with 


severe adverse events were assumed to be subsumed within the costs of hospitalisation. The costs of 


colectomy+IPAA were based on NHS Reference Costs. Hospitalisation rates for the infliximab and 


standard care groups were based on the ACT1/2 trials
50


 and were valued using NHS Reference Costs. 


In addition, healthcare resource use associated with pre-surgical UC states was estimated from a panel 


of six UK gastroenterologists; these resource use estimates were valued using national published cost 


estimates. 


 


The model results are presented as mean costs and QALYs for each treatment group. The economic 


analysis includes one-way deterministic sensitivity analysis and PSA. Decision uncertainty is 


represented using cost-effectiveness planes. 


 


Table 37 presents the results of the economic analysis. Within the base case analysis, in which 


medical treatment is assumed to be continued only for those patients in whom response is achieved, 


infliximab is estimated to produce an additional 0.75 QALYs at an additional cost of £20,662; this 


corresponds to an ICER of £27,424 per QALY gained. Within the secondary analysis, in which 


patients are assumed to continue treatment only if they achieve and maintain remission, infliximab is 


estimated to produce an additional 0.39 QALYs at an additional cost of £7,615; this corresponds to an 


ICER of £19,696 per QALY gained. It should be noted that the estimates of absolute costs and 


absolute QALYs for the standard care group differs between the two analyses; whilst the alternative 


treatment stopping rules clearly influence which patients continue to receive infliximab and the 


duration over which patients would receive biologic therapy, it is unclear why this would affect 


outcomes for the standard care group.  
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Table 37: Headline cost-effectiveness results presented by Tsai et al
82


 


Strategy QALYs Costs Inc. QALYs Inc. costs ICER 


Base case scenario (responders only) 


Infliximab 4.591 £66,460 0.75 £20,662 £27,424 


Standard care  3.838 £45,798 - - 


Secondary analysis (remission only) 


Infliximab 4.154 £53,874 0.387 £7,615 £19,696 


Standard care 3.767 £46,259 - - 


 


In the responders sensitivity analysis, the ICER ranged from £21,066 per QALY gained (lower patient 


weight) to £86,320 per QALY gained (1-year time horizon). The results of all other deterministic 


sensitivity analyses in the responder comparison produced an ICER below £32,000 per QALY gained. 


In the more stringent remission only analysis, the deterministic sensitivity analyses produced ICERs 


in the range £14,728 per QALY gained (lower patient weight) to £46,765/QALY (1-year time 


horizon). The results of all other deterministic sensitivity analyses in the remission only comparison 


produced an ICER below £23,000 per QALY gained. The results of the probabilistic analysis are 


presented in the form of cost-effectiveness planes. The authors state that "The PSA showed that the 


results were robust with [the] majority of simulations clustered together. In both responder and 


remission treatment strategies, IFX SMT resulted in additional QALYs at an additional cost compared 


to standard care."
82


 The probabilistic results for the remission only scenario appear somewhat 


dubious as the samples appear to be truncated at the y-axis of the cost-effectiveness plane (the 


estimates of incremental QALYs for infliximab versus standard care cannot drop below zero). The 


underlying reason for this within the model is unclear. 


 


As noted earlier, the Tsai et al analysis appears to be based on the same model submitted to NICE as 


part of TA140 (not reviewed here). Whilst the QALY estimates reported within Tsai et al
82


 are 


virtually the same as those reported within the manufacturer’s submission to NICE,
80


 the incremental 


costs reported by Tsai et al
82


 are lower than those contained within the manufacturer’s submission. 


Consequently, the ICERs presented by Tsai et al are notably lower than those reported within the 


NICE submission (responders only analysis ICER = £27,424 per QALY gained
82


 versus £33,866 per 


QALY gained;
80


 remission only analysis £19,696 per QALY gained
82


 versus £25,044 per QALY 


gained
80


). 


 


Overall, the Tsai et al model appears to follow a plausible model structure and includes the majority 


of costs and outcomes relevant to the decision problem. It is also noteworthy that this is the only 


published UK analysis included in this review. In general, the paper performs well against the 


Drummond checklist. The two notable issues relate to the absence of other biologic therapies (this is 


reasonable as golimumab and adalimumab did not have a UK marketing authorisation at the time of 


publication) and immediate colectomy as comparators and the use of a short time horizon.  
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Xie et al - Cost-utility analysis of infliximab and adalimumab for refractory ulcerative colitis
84


 


Xie et al report a cost-effectiveness analysis comparing infliximab plus adalimumab versus usual care 


in patients with moderate to severe refractory UC in Canada. Patients were assumed to be 40 years of 


age with a mean body weight of 80kg. The model adopts a Markov approach and costs and outcomes 


are evaluated over a 5-year time horizon. Three options were compared within the economic analysis 


(1) “Strategy A” – “usual care”, which includes conventional medical treatment (5-ASAs plus 


immunosuppressants) without anti-TNF-α drugs; (2) “Strategy B” – “5mg/kg infliximab plus 


adalimumab initial and maintenance therapy”, which includes 5mg/kg infliximab followed by a 


switch to adalimumab if there is no response to initial therapy or if response is lost during 


maintenance therapy (3) “Strategy C” – “5mg/kg and 10mg/kg infliximab+adalimumab”, which 


involves initial therapy using 5mg/kg infliximab, if there is no response, the dose is escalated to 


10mg/kg infliximab, then if response is lost during maintenance therapy, switch to adalimumab (see 


Figure 76). Surgery is included in the pathway for all three treatment groups within the model but is 


not included as a comparator. Costs and health outcomes were discounted at a rate of 5% per year. All 


costs were valued at 2008 prices. 


 


Figure 76: Treatment sequences evaluated by Xie et al
84


 


 


 


The model includes 5 mutually exclusive health states: (i) remission, which is defined as a total Mayo 


score ≤2 without individual sub-scores exceeding 1 point; (ii) active UC, which includes those 


patients who do not respond and those who do respond but do not achieve remission; (iii) surgery, 


which is a tunnel state; (iv) surgical remission, and; (v) surgical complication (see Figure 77). The 
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model adopts a variable cycle length according to the timing of full Mayo Score assessments adopted 


in the ACT1/2 studies (0-8 weeks, 9-30 weeks, 31-54 weeks, then 27 weekly thereafter).
50


 Patients 


enter the model in the active moderate-severe state and following initial therapy either achieve 


remission or not. Those patients who achieve remission may subsequently lose response and transit to 


active UC, or they may maintain remission. For responders in the active UC state, patients may 


achieve remission or remain in the active UC state with maintenance. Patients who are non-responders 


can undergo colectomy+IPAA, switch to adalimumab (strategy B) or receive an increased dose of 


infliximab (strategy C). Following surgery, patients may experience complications which may or may 


not be resolved; these complications may arise immediately after surgery or at a later timepoint. Death 


is not included as an event in the model due to the short time horizon. Different costs and utilities are 


applied to each model health state. 


 


Figure 77: Model diagram presented by Xie et al
84


 


 


 


The majority of clinical parameters within the model were drawn from the ACT1/2 studies,
50


 derived 


using a fixed-effects meta-analysis. Remission rates in responders and non-responders were estimated 


as time-independent parameters based on the ACT1/2 studies.
50


 The authors note that remission rates 


drawn from the placebo arms of the ACT trials reflect the use of active concomitant medications. 


Rates of early and late surgery were drawn from an RCT reported by Janerot et al
111


 and a non-


randomised cohort study reported by Hoie et al.
107


 Rates of complications and the probability of their 


resolution were derived from non-randomised studies.
112,113


 Remission rates, the probabilities of 


maintaining remission over time and the proportion of non-responding patients in those with active 


UC for each treatment group were modelled as time-dependent parameters based on the ACT1/2 


studies.
50


 Owing to the absence of randomised evidence at the time of the analysis, remission rates for 
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adalimumab were assumed to be equivalent those for 5mg/kg infliximab. The model did not 


incorporate the effects of adverse events on health outcomes or costs as the ACT1/2 studies reported 


that the proportions of patients with any adverse event were similar among the infliximab and 


standard care groups. 


 


The model includes four utility values: remission (0.79), active UC (0.32), surgical remission (0.68) 


and surgical complications (0.49). The model makes no distinction between the HRQoL outcomes for 


patients who achieve response but not remission and patients who do not achieve response; this may 


be considered as a very pessimistic assumption which could bias against infliximab and adalimumab 


therapy, particularly given the low valuation of HRQoL for patients with active UC. All health 


utilities were drawn from a previous economic modelling study reported by Arseneau et al.
110


 The 


method of utility elicitation within this study appears to be time trade-off (TTO).  


 


The model includes the costs associated with drug acquisition, drug administration, colectomy and 


IPAA, medical examination and the management of surgical complications. Drug acquisition costs 


were drawn from provincial drug benefit lists (including an 8% mark-up). The costs of medical 


examinations were derived from the Ontario Schedule of Benefits. The costs of surgery were derived 


from the literature.
114


 


 


The results of the economic analysis are presented as mean costs and QALYs and ICERs for each 


treatment group based on point estimates of parameters. Pairwise comparisons are presented for the 


infliximab and adalimumab options versus usual care. A fully incremental analysis between all 


options in the model is reported in the text. PSA was also conducted with decision uncertainty 


represented using cost-effectiveness acceptability curves (CEACs). 


 


Table 38 presents the headline cost-effectiveness results reported by Xie et al.
84


 The model analysis 


suggests that the Strategy B is expected to produce more health gain than Strategies A and C. Strategy 


C is dominated by Strategy B. The incremental cost-effectiveness of Strategy B versus usual care was 


estimated to be approximately $358,823 per QALY gained. 
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Table 38: Headline cost-effectiveness results reported by Xie et al
84


 


Strategy QALYs Cost Inc. QALYs Inc. cost ICER 


Strategy B 


(infliximab+adalimumab) 


2.18 $82,756 0.16 $58,488 $358,823 


Strategy C  


(infliximab [plus dose 


escalation]+adalimumab) 


2.15 $101,272 - - Dominated 


Strategy A (usual care) 2.02 $24,268 - - - 


 


The PSA suggests that assuming a willingness to pay threshold of $150,000 per QALY gained, the 


probability that usual care is optimal is approximately 1.0. The deterministic sensitivity analysis 


suggests that the lowest ICER is achieved by increasing the utility for remission (ICER=$273,081 per 


QALY gained for Strategy B vs Strategy A and $428,676 per QALY gained for Strategy C vs 


Strategy A), whilst the highest ICER is achieved by lowering the utility for remission 


(ICER=$527,236 per QALY for Strategy B vs Strategy A, $889,227 per QALY gained for Strategy C 


vs Strategy A). 


 


Overall, the analysis reported by Xie et al
84


 appears to adequately address the decision problem using 


a generally appropriate model. However, the analysis is limited by the use of a short time horizon, the 


absence of surgery as a comparator and questionable assumptions regarding the health gains 


associated with achieving response without remission. 


 


Discussion of published economic evaluations 


Three published economic analyses met the inclusion criteria for the systematic review. One analysis 


compared early colectomy+IPAA versus standard medical treatment,
83


 one compared infliximab 


versus usual care,
82


 whilst the third compared infliximab plus adalimumab versus usual care.
84


 Only 


one study (Tsai et al
82


) was undertaken from the perspective of the UK NHS. The included studies 


were broadly consistent in terms of the disease-specific factors included in the analyses; all analyses 


included remission and response, and surgery as a consequence of ineffective medical treatment. Only 


one study (Park et al
83


) included the increased risk of colorectal cancer associated with UC within the 


analysis. One study (Xie et al
84


) did not include mortality for any patient group in the model. Only 


Park et al
83


 included surgery as a treatment option; the other options focussed solely on medical 


treatment strategies. The study reported by Xie et al
84


 included adalimumab as part of the pathway, 


however owing to a lack of RCT evidence at the time of the analysis, the authors assumed that 


adalimumab was equivalent to 5mg/kg infliximab; this assumption may not be appropriate given more 


recent evidence.
45,50


 None of the included studies evaluated the cost-effectiveness of golimumab 


versus any other treatment. The time horizons considered in the economic analyses differ 


considerably, ranging from 5-years to the patient’s remaining lifetime. It is also noteworthy that 


whilst the study reported by Tsai et al reported favourable results for infliximab (<£30,000 per QALY 
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gained), Xie et al reported considerably less favourable estimates (>CAN $350,000 per QALY 


gained). This contrasting finding may in part be explained by differences in assumptions regarding the 


level of HRQoL attributable to patients achieving response but not remission. Overall, none of the 


included studies present sufficient evidence relating to the cost-effectiveness of infliximab, 


adalimumab and golimumab versus standard medical or surgical treatment options for moderate to 


severe UC from the perspective of the UK NHS and PSS. 


 


The next sections present a critique of the economic evidence submitted by the manufacturers of 


infliximab, adalimumab and golimumab.  


 


6.1.1.6 Cost-effectiveness evaluation of golimumab (with PAS), infliximab and adalimumab relative to 


colectomy for moderate to severe ulcerative colitis in the UK (MSD submissions
65,67


) 


The MSD submissions include details of a systematic review of previous models together with the 


methods and results of a de novo model developed to assess the cost-effectiveness of adalimumab, 


golimumab, infliximab and standard non-biologic treatment for moderate to severe UC. Whilst MSD 


submitted two de novo models and two submission reports,
65,67


 these relate to virtually the same 


overall model and analysis, hence they are detailed and critiqued together within this section. 


 


Summary of manufacturer’s review of existing economic analyses 


The MSD submissions include a systematic review of economic evaluations of treatments for UC. 


The manufacturer undertook searches in Embase, PubMed, and the National Health Service Economic 


Evaluation Database (NHS EED) to identify published economic evaluations in UC to help inform the 


model structure and relevant parameters. A total of 12 published health economic analyses were 


included in the MSD review.
82,84,115-124


 Several of these studies do not include biologic treatment 


options and some of the analyses relate to the management of severe UC exacerbations which is 


beyond the scope of this appraisal. The MSD review highlights the following points with respect to 


previous health economic analyses: 


 Markov models are commonly used to evaluate treatments for UC 


 all of the published models report outcomes in terms of QALYs/LYGs 


 none of the studies included all relevant therapies 


 there is variability in parameter sources and values between economic studies 


 resource use estimates used in published models are typically derived from experts in the field 


rather than empirical research studies. 


 


The MSD submissions also highlight a distinction between two distinct types of models (1) Markov 


models in which the model structure is based on sequences of therapies, and (2) Markov models in 
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which the model structure is based on severity. The MSD submissions do not report the results of 


these previous economic analyses, hence they are not discussed further here. 


 


MSD model scope 


The MSD model compares adalimumab 160/80/40mg, infliximab 5mg/kg, golimumab 


200/100/50(100mg) and standard non-biologic treatment for patients with moderate to severe UC who 


have failed previous drug treatment. Standard non-biologic treatment is assumed to be immediate 


colectomy. The perspective of the analysis is that of the UK NHS. Golimumab is assumed to be given 


at an initial dose of 200mg, followed by 100mg at week 2, then 50mg every 4 weeks, thereafter for 


patients with body weight less than 80kg. For those patients with body mass greater than or equal to 


80kg, golimumab is assumed to be given as an initial dose of 200mg, followed by 100mg at week 2, 


then 100mg every 4 weeks, thereafter. Infliximab is assumed to be given at a dose of 5mg/kg followed 


by additional 5mg/kg infusion doses at 2 and 6 weeks after the first infusion, then every 8 weeks 


thereafter. Adalimumab is assumed to be given as 160mg at week 0 (the dose can be administered as 


four injections in 1 day or as two injections per day for 2 consecutive days) and 80mg at week 2. After 


induction treatment, 50% of patients are assumed to receive the recommended dose of 40mg every 


other week (EOW) whilst the remainder are assumed to receive 40mg every week (EW). The MSD 


submission states that 22.9% patients in the ULTRA2 trial require dose escalation but also states that 


experts advising on the submission suggested that the actual proportion of patients in clinical practice 


may be as high as 80%. The manufacturer argues that the assumption that 50% patients dose escalate 


is conservative. 


 


Patients receiving biologic treatments who achieve a response or remission at induction are assumed 


to continue maintenance therapy with the same biologic treatment. The model does not include 


sequences in which alternative biologics are used. Golimumab and adalimumab are assumed to be 


given as subcutaneous (s.c.) injections whilst infliximab is given as an intravenous (i.v.) infusion. For 


all treatment options, a proportion of patients are also assumed to receive ongoing “background” non-


biologic therapies including 5-ASAs, corticosteroids and immunosuppressants. Standard clinical 


management, defined in the NICE scope as “a combination of aminosalicylates (sulfasalazine, 


mesalazine, balsalazide or olsalazine), corticosteroids (beclomethasone, budesonide, hydrocortisone 


or prednisolone), and thiopurines (mercaptopurine or azathioprine), calcineurin inhibitors and 


surgical intervention”
37


 is not included as a treatment option in the MSD economic analysis. Upon 


model entry, patients are assumed to be 40 years of age and 56% are assumed to be male. The model 


uses a 2-monthly cycle length. Costs and health outcomes are discounted at a rate of 3.5% each year 


and are evaluated over a 10-year time horizon. 
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MSD model structure  


The MSD model structure is shown in Figures 78 and 79. The model adopts a hybrid approach 


whereby an initial decision tree is used to determine the probabilities of induction response or 


remission for biologic drug treatments, together with the probabilities of survival and the incidence of 


complications for patients undergoing immediate colectomy, whilst a Markov component is used to 


estimate long-term outcomes for maintenance drug therapy and surgery. The decision tree structure is 


identical for all biologic drug treatments and includes initial outcomes defined in terms of no 


response, response and remission. For the standard care (colectomy) option, the decision tree 


outcomes are different and instead relate to the probabilities of surviving surgery and experiencing 


early complications resulting from that surgery. The Markov model is comprised of 8 mutually 


exclusive health states: (1) response [pre-colectomy; maintenance]; (2) remission [pre-colectomy; 


maintenance]; (3) response [relapse management]; (4) relapse [relapse management]; (5) colectomy; 


(6) remission [post-colectomy]; (7) late complications [post-colectomy] and (8) death. 


 


For the biologic treatment groups, patients are initially allocated to no response, response or remission 


based on the results of a de novo network meta-analysis (NMA) of induction therapy trials
45,48-50,125,126


 


undertaken by the manufacturer. Patients in whom response or remission is achieved at induction are 


assumed to remain on maintenance treatment using the same biologic treatment. Subsequent model 


transitions are informed by a separate NMA based on the results of the trials of biologic maintenance 


therapies.
45,48,50,125


  Patients who do not respond to induction therapy, or those who lose response 


during maintenance treatment, are assumed to enter the relapse management state and receive i.v. 


steroids. Patients who respond to i.v. steroids then transit to the “Response (relapse management)” 


state where they either continue responding or relapse. Patients who do not respond are assumed to 


undergo immediate colectomy. Colectomy is dealt with as a tunnel state; following surgery a small 


proportion of patients are assumed to die whilst the remainder are assumed to be in post-colectomy 


remission. Patients who survive their surgery are assumed to be at ongoing risk of post-colectomy 


complications (anal fistula, bowel obstruction and pouchitis). A small proportion of patients receiving 


drug treatment are assumed to be at risk of serious infection and hospitalisation. 
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Figure 78: MSD model structure (re-drawn by the Assessment Group) 


 


Figure 79: MSD model Markov component
65,67 
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The model uses simple matrix multiplication to determine health state populations during each model 


cycle based on the state population in the previous Markov cycle and a single time-independent 


transition matrix over the entire time horizon. Costs and utilities are attached to each health state. 


Total QALYs are modelled as a function of sojourn time in each health state, mortality associated 


with colectomy and other-cause (general population risk) mortality. 


 


Evidence sources used to inform the MSD model parameters 


A summary of evidence sources used to inform the model’s parameters is presented in Table 39. 


 


Table 39: Summary table of evidence sources used to inform the MSD model parameters 


Parameter group Source 


Pre-colectomy transition probabilities 


excluding death – standard non-biologic 


treatment 


Manufacturer’s NMA - average study effect of placebo 


controlled trials in random effects NMA of induction 


response
65,67


 


Odds ratios for biologic treatment 


effects 


Odds ratios derived from manufacturer’s NMA
65,67


 


Effectiveness of i.v. steroids following 


failure of biologic treatment 


Model fitted to ensure 27% relapsers require colectomy 


based on Turner et al
127


 


Probability of serious infection Grijalva et al
128


 


Health utilities for pre-colectomy 


response / remission 


EQ-5D estimates from the PURSUIT trial
48,49


in the 


golimumab model, EQ-5D estimates from the ACT1/2
50


 


trials in the infliximab model 


Health utilities for post-colectomy 


states* 


Woehl et al,
109


 Tsai et al,
82


 HODaR, Punekar and 


Hawkins,
119


 Chaudhary and Fan,
115


 Arseneau et al
110


 


Resource use PURSUIT trial,
48


 ACT1/2 trials
50


 and interviews with 9 


gastroenterologists
65,67


 


Unit costs* Curtis et al,
129


 NHS Reference Costs
130


 
* Sources for some HRQoL parameters are not clear from the MSD submissions 


 


Methods for modelling effectiveness 


Estimates of relative effectiveness of biologic treatments versus conventional non-biologic non-


surgical treatment were derived from NMA models of induction and maintenance therapy undertaken 


by the manufacturer.
65,67


 


 


The baseline model employed within the MSD NMA model is not discussed within the 


submissions.
65,67


 The MSD economic model includes a worksheet named “Input Efficacy and Trans 


Prob” in which the probabilities of response and remission for non-biologic therapy are inputted as 


0.36 and 0.09 for induction treatment, and 0.83 and 0.86 per 2-month cycle of maintenance therapy 


respectively. The source is stated in the model as “Average study effect of placebo controlled trials in 


random effects NMA of induction response.” No additional detail on the baseline model is provided 


within the MSD submissions, thus it is not possible to determine whether these estimates are 


appropriate. 
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Relative treatment effects were drawn from de novo NMAs undertaken by the manufacturer, based on 


the results of a systematic literature review. Separate analyses were undertaken for induction and 


maintenance therapy. For induction, a NMA was undertaken using data from 6 RCTs.
45,125,46,48-50


 For 


maintenance treatment, relative treatment effects were based on a NMA of 3 RCTs.
46,48,50


 The 


evidence networks employed in the manufacturer’s NMAs are presented in Figures 80 and 81 


respectively. It should be noted that the manufacturer’s NMA includes non-licensed indications of 


infliximab, although these are not included in the health economic analysis. 


 


Figure 80: Evidence network for induction therapy
65,67


 


 
 


 
Figure 81: Evidence network for maintenance therapy


65,67
 


 
 
The NMAs use logistic regression models to estimate treatment effects, given an assumption that the 


data are binomial (separate models are used to estimate the odds of sustained response and the odds of 


sustained remission respectively). Relative treatment effects were parameterised in terms of odds 


ratios and are converted to relative risks in the health economic model. In instances whereby only one 


RCT informed each treatment (which was predominantly the case for the maintenance outcomes), 
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heterogeneity could not be estimated and therefore a fixed-effects model was employed. Where 


multiple studies were available, a random-effects approach was used.
65,67


 The NMA model for 


maintenance therapy includes a complex “novel” imputation of estimates of sustained response and 


sustained remission for golimumab from the PURSUIT trial using data from the non-randomised 


placebo group (see MSD golimumab submission page 55
67


). The results of the manufacturer’s NMA 


are presented in Tables 40 and 41 respectively.  


 


Table 40: Manufacturer’s NMA results – induction treatment 


Intervention  Odds ratio Lower 95% CrI Upper 95% CrI 


Induction response (reference placebo) 


Golimumab 200/100mg 2.12 1.01 3.95 


Golimumab 400/200mg 2.47 1.19 4.65 


Infliximab 5mg/kg 4.12 2.08 8.14 


Infliximab 10mg/kg 3.81 1.95 7.59 


Adalimumab 160mg/kg 1.87 0.96 3.65 


Induction remission (reference placebo) 


Golimumab 200/100mg 2.99 1.32 6.28 


Golimumab 400/200mg 3.32 1.56 7.23 


Infliximab 5mg/kg 5.27 2.60 11.64 


Infliximab 10mg/kg 3.90 1.88 8.56 


Adalimumab 160mg/kg 2.25 1.08 4.72 


 


 


Table 41: Manufacturer’s NMA results – maintenance treatment 


Intervention  Odds ratio Lower 95% CrI Upper 95% CrI 


Sustained response (reference placebo) 


Adalimumab 40mg 1.31 0.67 2.59 


Infliximab 5mg/kg 2.12 1.02 4.54 


Infliximab 10mg/kg 2.51 1.17 5.51 


Golimumab 50mg 1.51 0.94 2.47 


Golimumab 100mg 1.75 1.08 2.84 


Golimumab 50mg-100mg 1.62 1.07 2.50 


Placebo following golimumab  0.78 0.47 1.28 


Sustained remission (reference placebo) 


Adalimumab 40mg 0.76 0.22 2.56 


Infliximab 5mg/kg 1.30 0.44 4.05 


Infliximab 10mg/kg 2.26 0.73 7.49 


Golimumab 50mg 0.83 0.29 2.40 


Golimumab 100mg 0.98 0.36 2.78 


Golimumab 50mg-100mg 0.92 0.36 2.45 


Placebo following golimumab  0.45 0.15 1.34 


 


Table 42 illustrates how the ORs are applied within the transition matrix for maintenance therapy 


within the health economic model, using the adalimumab treatment group as an example.  
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Table 42: Transition matrix for adalimumab  


Health state Response 


(pre-


colectomy; 


maintenance) 


Remission 


(pre-


colectomy; 


maintenance) 


Response 


(relapse 


management) 


Relapse 


(relapse 


management) Colectomy 


Remission 


(post-


colectomy) 


Late 


Complications 


(post-


colectomy) 


Death related to 


UC 


Response (pre-


colectomy; 


maintenance) 


0.86* 0.00 0.00 0.14
†
 0.00 0.00 0.00 0.00 


Remission (pre-


colectomy; 


maintenance) 


0.17
‡
 0.83


§
 0.00 0.00


‖
 0.00 0.00 0.00 0.00 


Response (relapse 


management) 


0.00 0.00 0.83 0.17 0.00 0.00 0.00 0.00 


Relapse (relapse 


management) 


0.00 0.00 0.73 0.00 0.27 0.00 0.00 0.00 


Colectomy 0.00 0.00 0.00 0.00 0.00 0.97 0.00 0.03 


Remission (post-


colectomy) 


0.00 0.00 0.00 0.00 0.00 0.99 0.01 0.00 


Late Complications 


(post-colectomy) 


0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 


*probability of maintaining response on non-biologic x relative risk of maintaining response on biologic treatment.  


†probability of relapse calculated as one minus the sum of the row of probabilities 


‡One minus probability of sustained remission on non-biologic x relative risk of sustained remission on biologic treatment.  


§ Probability of maintaining remission calculated as one minus the sum of the row of probabilities 


‖ Transition probability set to zero for all biologic treatments 
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It should be noted that the matrix employed within the MSD models does not match the transitions 


implied by the diagram within the MSD submissions
65,67


 (see Figure 79). In the executable model, 


patients who have previously achieved a response can either maintain or lose that response, but they 


cannot improve (i.e. they cannot subsequently transit to the remission state). Patients who have 


previously achieved remission can either maintain or lose that remission. However, upon losing 


remission, the patient cannot transit directly to relapse – they transit to the response state first. This 


means that no additional patients can achieve remission after induction and no patients with remission 


can completely lose response during any given model cycle. It is also noteworthy that patients who 


discontinue treatment with a biologic treatment transit very quickly to colectomy (27% of all non-


responding relapsers during each 2-month cycle). This latter value was based on a meta-regression of 


studies describing the short-term outcomes for adult and paediatric patients treated with i.v. 


corticosteroids, with or without ciclosporin, for exacerbations of UC.
127


  


 


The model also includes a small risk of experiencing serious infection due to the use of 


immunosuppressants and biologic therapies based on Grijalva et al. The model assumes a hazard ratio 


of 1.10 for all biologic therapies and a baseline risk of 0.16 for non-biologic therapy. 


 


Health-related quality of life (HRQoL) 


The health utility values used in the MSD model are presented in Table 41. Health utilities associated 


with failure, response, and remission as a result of induction and maintenance treatment, and utility 


values assigned to the health states “Response (pre-colectomy; maintenance)” and “Remission (pre-


colectomy; maintenance)” are assumed to be the same for all biologics, based on EQ-5D valuations 


derived from the PURSUIT trial
48


 within the golimumab model and the ACT1 trial
50


 within the 


infliximab models. The MSD submission suggests that disutilities for adverse events associated with 


biologics are likely to be captured within these estimates. Different utilities are assumed for the 


achievement of the same outcome at induction and maintenance (i.e. the utility for response at 


induction is not the same as the utility for response at maintenance). Utility values for colectomy, 


post-colectomy and early and late complications of colectomy were based on estimates reported 


within the literature, although the precise sources are not clear from the MSD submissions
65,67


 (see 


Table 43). 
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Table 43: Health utility values used in the MSD models 


Health state Utility value 


(golimumab 


model; infliximab 


model) 


Valuation method and source (golimumab 


model; infliximab model) 


Response (pre-colectomy; 


induction) 


0.80; 0.79 EQ-5D PURSUIT trial;
48


 ACT1 trial 


Remission (pre-colectomy; 


induction) 


0.86; 0.84 EQ-5D PURSUIT trial;
48


 ACT1 trial 


No response (pre-colectomy; 


induction) 


0.70; 0.70 EQ-5D PURSUIT trial;
48


 ACT1 trial 


Response (pre-colectomy; 


maintenance) 


0.80; 0.82 EQ-5D PURSUIT trial;
48


 ACT1 trial 


Remission (pre-colectomy; 


maintenance) 


0.89; 0.88 EQ-5D PURSUIT trial;
48


 ACT1 trial 


Response (relapse management) 0.76; 0.76 EQ-5D PURSUIT trial;
48


 ACT1 trial 


Relapse (relapse management) 0.42; 0.42 EQ-5D estimates from Tsai et al
82


 – however 


the primary source of these estimates (Woehl 


et al
109


) appears to be misreferenced as the 


cited reference is not a health valuation study 


and does not report utilities. 


Colectomy 0.56; 056* Unclear. Appears to be based on data from 


HoDAR reported within Punekar et al
119


 


Disutility for early complications based on 


time-trade-off (TTO) study reported by 


Arseneau et al.
110


 


Remission (post-colectomy) 0.60; 0.60 


Late complications (post-


colectomy) 


0.60; 0.60 


* includes disutility for proportion of patients experiencing early complications of surgery 


 


Resource use and costs 


The model includes direct costs of drug acquisition, consultant visits, endoscopy, inpatient hospital 


admissions, colectomy, management of surgery-related complications, adverse events and other UC 


costs. A Patient Access Scheme (PAS), in which the price of 100mg golimumab is assumed to be 


equal to that of 50mg golimumab, is applied within the model. It should be noted that at the time of 


writing, this had not been approved by the Department of Health. 


 


Drug acquisition costs 


Cost of non-biologic “background” therapies 


The usage and per-cycle costs of non-biologic background therapies assumed within the model are 


presented in Tables 44 and 45. Patients in the standard non-biologic treatment group are assumed to 


receive mesalazine 4g daily (acute), 2g daily (chronic), azathioprine 2-2.5mg/kg daily, 6-


mercaptopurine 1-1.5mg/kg daily, ciprofloxacin 500mg twice daily and prednisolone. The same use 


of background therapies is assumed for all biologic treatment arms. It should be noted however that in 


the colectomy group, patients are assumed to undergo immediate colectomy, so the actual drug 


acquisition cost for the colectomy group is zero within the model. Patients in the biologic treatment 


groups are assumed to receive the same “background therapies” with the exception of ciprofloxacin 







182 


 


(although as described above, this is applied as a zero cost in the colectomy group). Resource use 


estimates for these therapies appear to be based on the placebo arm of the PURSUIT trial
48


 within the 


golimumab model and from the placebo arm of the ACT1/2 trials
50


 within the infliximab model. 


These are similar, but not the same (see Tables 44 and 45); as with the utility values, the justification 


for using different assumptions concerning resource use in each model is not clear. The source of the 


unit costs is not reported within the submission, however, estimates appear to be drawn from the 


British National Formulary (BNF
38


). 


 


Table 44: Background therapies resource use and costs used in MSD golimumab model  


Treatment group Background therapies included 


(proportion of patients) 


Cost per cycle 


Induction treatment 


Standard non-


biologic treatment 


Mesalazine (0.83), azathioprine (0.15), 6-


MP (0.15), ciprofloxacin (0.00), 


prednisolone (1.00) 


£251.43* 


Adalimumab Mesalazine (0.81), azathioprine (0.16), 6-


MP (0.16), prednisolone (0.44) 


£200.03 


Golimumab Mesalazine (0.81), azathioprine (0.16), 6-


MP (0.16), prednisolone (0.44) 


£200.03 


Infliximab Mesalazine (0.81), azathioprine (0.16), 6-


MP (0.16), prednisolone (0.44) 


£200.03 


Maintenance treatment 


Standard non-


biologic treatment 


Mesalazine (0.80), azathioprine (0.16), 6-


MP (0.16), ciprofloxacin (0.00), 


prednisolone (0.49) 


£121.15* 


Adalimumab Mesalazine (0.80), azathioprine (0.15), 6-


MP (0.15), prednisolone (0.51) 


£120.98 


Golimumab Mesalazine (0.80), azathioprine (0.15), 6-


MP (0.15), prednisolone (0.51) 


£120.98 


Infliximab Mesalazine (0.80), azathioprine (0.15), 6-


MP (0.15), prednisolone (0.51) 


£120.98 


Relapse management (following prior treatment failure) 


Relapse 


management 


Mesalazine (0.80), azathioprine (0.16), 6-


MP (0.16), ciprofloxacin (0.00), 


prednisolone (0.49) 


£121.15 


Relapse 


management (i.v. 


steroids) 


Mesalazine (0.83), azathioprine (0.15), 6-


MP (0.15), ciprofloxacin (0.00), 


prednisolone (1.00), i.v. prednisolone 


(1.00) 


£405.43 


* acquisition costs not included in model results for standard non-biologic treatment  
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Table 45: Background therapies resource use and costs used in MSD infliximab model  


Treatment group Background therapies included 


(proportion of patients) 


Cost per cycle 


Induction treatment 


Standard non-


biologic treatment 


Mesalazine (0.71), azathioprine (0.15), 6-


MP (0.15), ciprofloxacin (0.00), 


prednisolone (1.00) 


£233.57* 


Adalimumab Mesalazine (0.72), azathioprine (0.36), 6-


MP (0.13), prednisolone (0.54) 


£191.11 


Golimumab Mesalazine (0.72), azathioprine (0.36), 6-


MP (0.13), prednisolone (0.54) 


£191.11 


Infliximab Mesalazine (0.72), azathioprine (0.36), 6-


MP (0.13), prednisolone (0.54) 


£191.11 


Maintenance treatment 


Standard non-


biologic treatment 


Mesalazine (0.71), azathioprine (0.15), 6-


MP (0.15), ciprofloxacin (0.00), 


prednisolone (0.57) 


£118.10* 


Adalimumab Mesalazine (0.72), azathioprine (0.36), 6-


MP (0.13), prednisolone (0.54) 


£113.99 


Golimumab Mesalazine (0.72), azathioprine (0.36), 6-


MP (0.13), prednisolone (0.54) 


£113.99 


Infliximab Mesalazine (0.72), azathioprine (0.36), 6-


MP (0.13), prednisolone (0.54) 


£113.99 


Relapse management (following prior treatment failure) 


Relapse 


management 


Mesalazine (0.71), azathioprine (0.29), 6-


MP (0.15), ciprofloxacin (0.00), 


prednisolone (0.57) 


£118.10 


Relapse 


management (i.v. 


steroids) 


Mesalazine (0.71), azathioprine (0.29), 6-


MP (0.15), ciprofloxacin (0.00), 


prednisolone (1.00), i.v. prednisolone 


(1.00) 


£387.57 


* acquisition costs not included in model results for colectomy group 


 


Biologic therapies 


Table 46 shows the biologic acquisition costs per cycle for each treatment group. The table indicates 


that the estimated costs of induction using infliximab is markedly higher than that for adalimumab and 


golimumab, however, the costs of maintenance therapy per cycle are broadly similar for all biologics.  
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Table 46: Biologic treatment resource use and costs used in MSD models  


Treatment group Assumed regimen 


 


Cost per cycle 


Induction treatment (8 week cycle) 


Adalimumab All patients receive 1 x 160mg 


adalimumab + 1 x 80mg adalimumab + 3 


x 40mg adalimumab 


£3,169.26 


Golimumab All patients receive 2 x 200mg 


golimumab + 2 x 100mg golimumab 


£3,051.88 


Infliximab All patients receive 12 x 100mg 


infliximab over 3 administrations 


£5,497.44 


Maintenance treatment (2-month cycles) 


Adalimumab 50% patients receive 40mg adalimumab 


EW (4.33 doses/cycle); 50% patients 


receive 40mg adalimumab EW (8.67 


doses/cycle) 


£2,288.91 


Golimumab 31.6% patients receive 100mg 


golimumab every 4 weeks; 68.4% 


patients receive 50mg golimumab every 4 


weeks 


£1,653.10 


Infliximab All patients receive 5mg/kg infliximab 


EOW 


£1,985.19 


 


Health state resource costs 


Tables 47 and 48 present the health state costs (excluding drug acquisition) for the biologic and 


colectomy groups, respectively. The resource use estimates underpinning these cost estimates were 


reported to be based on interviews with nine expert gastroenterologists. Resource use was costed 


using standard costing sources.
129,131
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Table 47: Other health state costs per 2-month cycle – biologic treatments  


State and treatment phase Consultant 


visit cost 


Endoscopy 


cost 


Inpatient 


cost 


Colectomy 


cost 


Late 


complications 


cost 


Other UC 


cost 


AE cost Total cost 


per cycle 


 


Response; induction 


phase 


£91.58 £18.32 £0.00 £0.00 £0.00 £1.80 £29.37 £141.07 


Remission; induction 


phase 


£43.70 £4.97 £0.00 £0.00 £0.00 £1.80 £29.37 £79.84 


Failure; induction phase £162.76 £40.30 £0.00 £0.00 £0.00 £1.80 £29.37 £234.22 


Response (pre-colectomy; 


maintenance) 


£91.58 £18.32 £0.00 £0.00 £0.00 £1.80 £29.37 £141.07 


Remission (pre-


colectomy; maintenance) 


£43.70 £4.97 £0.00 £0.00 £0.00 £1.80 £29.37 £79.84 


Response (relapse 


management) 


£91.58 £18.32 £0.00 £0.00 £0.00 £1.80 £26.74 £138.44 


Relapse (relapse 


management) 


£162.76 £40.30 £350.86 £0.00 £0.00 £3.44 £26.74 £584.09 


Colectomy £162.76 £40.30 £0.00 £8,967.94 £0.00 £3.44 £0.00 £9,174.42 


Remission (post-


colectomy) 


£53.12 £45.27 £0.00 £0.00 £0.00 £0.92 £0.00 £99.30 


Late Complications (post-


colectomy) 


£67.77 £26.17 £0.00 £0.00 £2,446.85 £1.85 £0.00 £2,542.64 
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Table 48: Other health state costs 2-month cycle – colectomy group* 


State and treatment phase Consultant 


visit cost 


Endoscopy 


cost 


Colectomy 


cost w/o early 


complications 


Cost early 


complicatons 


of colectomy 


Colectomy 


cost 


Late 


complications 


cost 


Other UC 


cost 


Total cost 


per cycle 


 


Death due to colectomy 


Remission (post-


colectomy) due to 


colectomy 


£162.76 £40.30 £7,619.25 £4,029.61 £8,967.94 £0.00 £3.44 £20,823.28 


Remission (post-


colectomy) due to 


colectomy 


£162.76 £40.30 £7,619.25 £4,029.61 £8,967.94 £0.00 £3.44 £20,823.28 


Colectomy £162.76 £40.30 £7,619.25 £4,029.61 £8,967.94 £0.00 £3.44 £20,823.28 


Remission (post-


colectomy) 


£53.12 £45.27 £0.00 £0.00 £0.00 £0.00 £0.92 £99.30 


Late Complications (post-


colectomy) 


£67.77 £26.17 £0.00 £0.00 £0.00 £2,446.85 £1.85 £2,542.64 


*Note – the model includes ten further rows of costs by state for the colectomy group however none of these influence the model results
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Model evaluation and uncertainty analysis 


The results of the economic analysis are presented as pairwise incremental cost-effectiveness ratios 


(ICERs) and are interpreted as net monetary benefits (NMB) assuming a willingness to pay threshold 


of £30,000 per QALY gained. Incremental CEACs are also presented within the submission (see 


MSD golimumab submission
67


 page 122). Uncertainty surrounding estimates of incremental costs and 


health outcomes was examined using deterministic sensitivity analyses and PSA. The results of the 


deterministic analyses are presented as tornado diagrams whilst the results of the PSA are presented as 


cost-effectiveness planes and CEACs. 


 


MSD model results 


Tables 49 and 50 present the results within the golimumab and infliximab submissions, 


respectively
65,67


 (note - the fully incremental analysis presented here has been undertaken by the 


Assessment Group rather than by the manufacturer).  


 


Table 49: Model results from golimumab submission
67


 (including PAS) 


Treatment QALYs Costs Incremental 


QALYs 


Incremental 


cost 


ICER 


Probabilistic model results 


Infliximab 5.70 £44,382.28 0.16 £13,003.60 £80,318 


Golimumab 5.54 £31,378.68 0.56 £15,610.91 £27,994 


Adalimumab 5.49 £32,096.50 - - Dominated 


Colectomy 4.98 £15,767.78 - - - 


Results based on point estimates of parameters 


Infliximab 5.65 £43,091.60 0.15 £12,196.82 £80,866 


Golimumab 5.50 £30,894.78 0.55 £15,100.53 £27,322 


Adalimumab 5.45 £31,370.28 - - Dominated 


Colectomy 4.95 £15,794.26 - - - 


 


Table 50: Model results from infliximab submission
65


 (including PAS) 


Treatment QALYs Costs Incremental 


QALYs 


Incremental 


cost 


ICER 


Probabilistic model results 


Infliximab 5.71 £44,189.50 0.17 £12,841.74 £75,998 


Golimumab 5.54 £31,347.76 0.57 £15,522.79 £27,163 


Adalimumab 5.48 £32,123.34 - - Dominated 


Colectomy 4.97 £15,824.96 - - - 


Results based on point estimates of parameters 


Infliximab 5.66 £42,919.73 0.16 £12,166.45 £77,599 


Golimumab 5.51 £30,753.28 0.56 £14,963.69 £26,569 


Adalimumab 5.45 £31,237.38 - - Dominated 


Colectomy 4.94 £15,789.59 - - - 


 


The model results suggest that infliximab is expected to produce the greatest QALY gain, followed by 


golimumab and adalimumab. Adalimumab is expected to be less effective and more expensive than 
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golimumab hence it is ruled out due to simple dominance. The ICER for golimumab versus colectomy 


is expected to be approximately £27,000 to £28,000 per QALY gained. The ICER for infliximab 


versus golimumab is expected to be approximately £76,000 to £80,000 per QALY gained. The 


probabilistic results are slightly different to those derived from point estimates of parameters, 


however the ICERs appear stable. 


 


Figure 82 presents the results of the PSA in the form of a cost-effectiveness plane for each biologic 


treatment relative to immediate colectomy. It can be seen that the results overlap considerably for 


adalimumab and golimumab, however, the plane indicates a generally higher overall cost for 


infliximab. The dispersion of sampled incremental QALY gains for infliximab versus colectomy is 


greater than that for adalimumab and golimumab versus colectomy. 


 


Figure 82: Cost-effectiveness plane from MSD model
65,67


 


 
 


Figure 83 presents incremental CEACs for all options in the model. The CEACs suggest that at 


willingness to pay thresholds of £25,000 per QALY gained or lower, immediate colectomy has the 


highest probability of producing the greatest net benefit. At a willingness to pay threshold of £30,000 


per QALY gained, golimumab has the highest probability of producing the greatest net benefit, 


although this is only very slightly higher than 0.50. 
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Figure 83: Incremental CEACs from MSD model
65,67


 


 
A number of deterministic sensitivity analyses are also presented, however these are difficult to 


interpret as both infliximab and golimumab are compared in a pairwise manner against colectomy 


using incremental QALYs, incremental costs and incremental NMB. Deterministic sensitivity 


analyses are not presented between competing biologic therapies. The DSAs indicate that the cost-


effectiveness results for golimumab versus colectomy are sensitive to the utility values for pre-


colectomy remission and pre-colectomy relapse,
67


 whilst the cost-effectiveness results for infliximab 


versus colectomy are sensitive to the utility value for post-colectomy remission.
65


  


 


Critical appraisal of the MSD model 


The main issues identified by the Assessment Group are presented in Box 2. 


 
Box 2: Main problems and concerns relating to the MSD model 


1. Deviations from the NICE Reference Case and final NICE scope, particularly with respect to 


omission of conventional non-surgical management as a comparator 


2. Assumption that treatment failure is equivalent to severe exacerbation  


3. Questionable use of evidence concerning improving and worsening of inflammation 


4. Questionable validity of use of novel methods for including non-randomised data from 


PURSUIT 


5. Lack of clarity regarding the NMA model 


6. Inconsistencies between results of the MSD golimumab and infliximab models 


7. Lack of clarity regarding the identification, selection and use of certain model parameters 


8. Complex implementation of the model  


9. Failure to undertake an incremental analysis 


10. Inclusion of a PAS for golimumab which has not yet been agreed by the Department of 


Health 
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(1) Deviations from NICE Reference Case and final NICE scope 


The extent to which the economic analyses reported in the MSD submissions adhere to the NICE 


Reference Case is presented in Table 51.  


 


Table 51: Adherence of the MSD model to the NICE Reference Case
78


  


Element of health 


technology assessment 


Reference case Assessment Group comments 


Defining the decision 


problem 


The scope developed by 


the Institute 


The scope of the analysis deviates from the 


final scope from NICE. Non-biologic 


treatment is assumed to be immediate 


colectomy. Standard clinical management, 


defined in the NICE scope as “a combination 


of aminosalicylates (sulfasalazine, 


mesalazine, balsalazide or olsalazine), 


corticosteroids (beclomethasone, budesonide, 


hydrocortisone or prednisolone), and 


thiopurines (mercaptopurine or azathioprine), 


calcineurin inhibitors and surgical 


intervention”,
37


 is not included as a treatment 


option within the model. 


Comparator(s) As listed in the scope 


developed by NICE 


Perspective on 


outcomes 


All direct health effects, 


whether for patients or, 


when relevant, carers 


Health outcomes reflect those of patients with 


UC  


Perspective on costs NHS and PSS The economic analysis was undertaken from 


the perspective of the UK NHS. PSS costs are 


not mentioned in the submission. 


Type of economic 


evaluation 


Cost–utility analysis with 


fully incremental 


analysis 


The model is a cost-effectiveness analysis. 


Analyses are presented as pairwise 


comparisons rather than a fully incremental 


economic analysis of all options. 


Time horizon Long enough to reflect 


all important differences 


in costs or outcomes 


between the technologies 


being compared 


Costs and outcomes are evaluated over a 10-


year time horizon. Analyses over a lifetime 


horizon are not presented in the 


manufacturer’s submission. 


Synthesis of evidence 


on health effects 


Based on systematic 


review 


Outcomes are synthesised using NMA models 


using studies identified through a systematic 


review. 


Measuring and valuing 


health effects 


Health effects should be 


expressed in QALYs. 


The EQ-5D is the 


preferred measure of 


health-related quality of 


life in adults 


Health outcomes are reported in terms of life 


years gained LYGs and QALYs gained. 


Source of data for 


measurement of health-


related quality of life 


Reported directly by 


patients and/or carers 


All utilities except the disutility for surgery-


related complications are based on EQ-5D 


measurements from UC patients and are 


valued by the general public.  Source of preference 


data for valuation of 


changes in health-


related quality of life 


Representative sample of 


the UK population 


Equity considerations An additional QALY has 


the same weight 


No equity weighting is applied. 
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Element of health 


technology assessment 


Reference case Assessment Group comments 


regardless of the other 


characteristics of the 


individuals receiving the 


health benefit 


Evidence on resource 


use and costs 


Costs should relate to 


NHS and PSS resources 


and should be valued 


using the prices relevant 


to the NHS and PSS 


The economic analysis was undertaken from 


the perspective of the UK NHS. The sources 


for prices are not entirely clear. 


Discounting The same annual rate for 


both costs and health 


effects (currently 3.5%) 


The model uses a discount rate of 3.5% for 


costs and health outcomes. 


 


Overall, the MSD economic analyses are generally in line with the NICE Reference Case. The 


analysis does however make one important deviation from the final NICE scope with respect to the 


options included in the economic analysis; non-biologic treatment is assumed to be immediate 


colectomy. Standard clinical management, which is defined in the NICE scope as “a combination of 


aminosalicylates (sulfasalazine, mesalazine, balsalazide or olsalazine), corticosteroids 


(beclomethasone, budesonide, hydrocortisone or prednisolone), and thiopurines (mercaptopurine or 


azathioprine), calcineurin inhibitors and surgical intervention”,
37


 is not included in the MSD model. 


The omission of non-biologic non-surgical treatment options from the MSD model is neither 


discussed nor justified in the MSD submissions.
65,67


  


 


It is also noteworthy that the MSD model adopts a 10-year time horizon; at this point around 96% of 


patients in the model are still alive in each treatment group. The MSD submissions state that the 


“…time horizon of 10 years can be considered sufficiently long to capture differences in the 


distribution of health states between the compared biologics; after 10 years of follow-up all patients 


are expected to have discontinued biologic treatment.” The modelled profiles of incremental costs 


and benefits are slightly different when a longer time horizon is adopted. It is reasonable to suggest 


that the manufacturer should have examined the impact of using different time horizons within their 


economic analysis. 


 


(2) Assumption that treatment failure is equivalent to severe exacerbation 


Related to the issue regarding the lack of conventional drug therapies as the comparator for the 


economic analysis (see previous point above), the MSD economic models appear to also confuse the 


severity of the patient populations and the associated treatment pathway included in the model. Whilst 


the scope of the appraisal relates to patients with moderate to severe UC who have failed conventional 


treatment, the modelled pathway after failure of biologic therapy, and the choice of non-biologic 


comparators included in the analysis, appear to relate to a population with more severe disease and no 
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further medical treatment options are considered. The pathway represented by the model after failure 


of biologic therapy (or in its absence) appears to assume that failure to achieve an induction response, 


or that the loss of response during maintenance therapy, is synonymous with an acute UC 


exacerbation. As noted by the MSD submissions, surgery for UC is typically indicated for (i) patients 


with life-threatening complications (e.g. toxic megacolon or colonic perforation); (ii) dysplasia or 


proven cancer, or; (iii) severe disease characterised by treatment refractoriness, frequent flare-ups, 


extra-colonic manifestations, chronic corticosteroid dependence, side 


effects/intolerance/complications from medications (in particular corticosteroids), or according to 


clinical judgment.
65,67


 After failing biologic treatment, the MSD model assumes that all patients who 


have failed biologic therapy will receive i.v. steroids and rapidly progress to colectomy (27% of all 


relapsing patients during each 2-month cycle). This fails to reflect the possibility that patients may 


continue to receive, and may still obtain clinical benefit from, non-biologic medical treatment options 


as defined in the model scope (5-ASAs, immunotherapies and/or steroids).  


 


After removing mortality, the MSD model suggests that within 1-year (the approximate duration of 


the maintenance trials
46,48,50


), 15-20% patients are in the colectomy/post-colectomy health states (see 


Figure 84).  


 


Figure 84: Proportion of patients in post-colectomy states over time (excluding mortality) 


 


 


This contrasts with the colectomy rates observed within the RCTs included in the systematic review 


(see Chapter 5, 0.7% to 5.8% in in individual trial arms at ~1 year). The manufacturer’s model also 


suggests that for patients receiving biologic treatments, 59%-70% will have undergone surgery within 
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5-years, and 89%-93% will have undergone surgery within 10-years (note - the precise values differ 


by biologic treatment group). These rates are very high and fail to reflect both the possibility of 


benefit from further medical therapies and the element of patient choice in deciding whether or not to 


undergo colectomy. If surgery really was the only remaining treatment option for these patients, it 


would not have been possible (or ethical) to undertake any of the trials included in this assessment.  


 


Further to this point, the study reported by Turner et al,
127


 which is used to inform the probability of 


requiring surgery for active UC, is a systematic review of studies describing the short-term outcome 


of adult and paediatric patients treated with i.v. corticosteroids, with or without ciclosporin, for 


exacerbations of UC. Within this published analysis, retrospective and prospective studies evaluating 


adult or paediatric UC patients admitted for first or subsequent exacerbation, who were severe enough 


to require i.v. corticosteroid therapy, were included if the short-term outcome and/or analysis of 


predictors of response were reported. This appears to confuse treatment failure with acute 


exacerbation of UC. The Assessment Group do not believe that either the narrow choice of remaining 


viable comparators or the treatment pathways assumed within the MSD models are representative of 


the clinical management of patients with moderate to severe UC in England and Wales. 


 


(3) Questionable use of evidence concerning improving and worsening of inflammation 


The NMA model uses separate models to produce information on the probability of sustained 


remission and the probability of sustained response. Within the health economic models, the odds 


ratios estimated using the NMA models are applied to the probability of remaining in the states of 


remission and response, respectively. The NMA logistic regression models treat these data as 


binomial – a patient either stays in their existing state or they do not. However, the data are 


multinomial – the observed data from the trials indicates that some patients who lost remission 


transited to response whilst others transited to no response, whilst some patients in response 


subsequently achieved remission, some achieved sustained response and some lost response. The 


structural assumptions employed within the transition matrix (see Table 42) do not reflect this, with 


some plausible transitions being assigned probabilities of zero. Whilst this problem is a likely 


consequence of the limitations of the published data from the ULTRA2 trial,
46


 it poorly reflects the 


characteristics of the actual observed data. 


 


(4) Questionable validity of use of methods for including non-randomised data from PURSUIT  


The MSD submissions state that “PURSUIT used a non-conventional trial design, and thus, 


conventional NMA techniques would not have sufficed for producing comparative effect estimates 


between golimumab, infliximab, and adalimumab. This NMA employed novel techniques of optimising 


the use of all available data.”
65,67


 This approach was used to “downgrade” the available evidence for 


placebo within the PURSUIT maintenance trial as patients randomised to placebo were prior 
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golimumab induction responders. Based on the information provided in the manufacturer’s 


submission (see MSD golimumab submission
67


 Table 13 footnotes and text on pages 55-57),  the 


Assessment Group was unable to logically follow or replicate the calculations used to generate 


hypothetical values for the placebo group. The Assessment Group does however believe that the 


manufacturer’s “novel” method involves omitting the randomised data and instead uses a 


manipulation of the non-randomised placebo arm data as an input into the NMA. Such manipulation 


of observed trial data should be viewed with considerable caution. The Assessment Group believe that 


it would have been more appropriate to use more established methods of bias adjustment (for 


example, the methods adopted by Turner and Spiegelhalter
132


) and/or to use the published ITT data 


and examine the likely impact of the bias using sensitivity analyses.  


 


(5) Lack of clarity regarding the NMA model 


The NMA model is not reported in detail within either of the MSD submissions and the WinBUGS 


code was not reported (although this was provided to the Assessment Group during the clarification 


process). In addition, the baseline model is not described, although the health economic model 


indicates that baseline probabilities of achieving induction response/remission and maintaining 


response/remission were derived from “Average study effect of placebo controlled trials in random 


effects NMA of induction response.” The appropriateness of these values is unclear. 


 


(6) Inconsistencies between results of the MSD golimumab and infliximab models 


The infliximab model and golimumab model are based on the same structure and the same decision 


problem. The results are however different between the models. In response to a request for 


clarification on the cause of this discrepancy, the manufacturer stated that the two models use 


different inputs for health utilities; the infliximab model uses utility data from the ACT1/2 trials 


whilst the golimumab model uses utility data from the PURSUIT trial. The infliximab model also uses 


different assumptions about the use of conventional non-biologic therapies than the golimumab 


model. The justification for using different utility and resource use assumptions in two models which 


are attempting to reflect exactly the same decision problem is inappropriate. It should also be noted 


that when the PURSUIT utility vector and resource use assumptions were inserted into the infliximab 


model, the results still did not coincide. 


 


(7) Lack of clarity regarding the identification, selection and use of certain model parameters 


In several instances, the justification for selecting particular parameter sources is unclear. In 


particular, the justification of the dosing and frequency of background therapies, and the justification 


for unit costs is not described within the MSD submissions.
65,67
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(8) Complex implementation of the model 


Conceptually, the submitted MSD models are simple Markov models employing eleven health states 


and four treatment groups. However, the implementation of these models is complex; the model 


employs 30 worksheets, many of which were locked as read-only. This limited the ability of the 


Assessment Group to verify the inputs and formulae used in the model.  


 


(9) Failure to undertake an incremental analysis 


The MSD submissions do not include an incremental analysis in which each treatment option is 


compared against its next best non-dominated alternative. Instead, pairwise comparisons are made 


using NMB given a willingness to pay threshold of £30,000 per QALY gained. The infliximab 


submission states that: “The ICER for infliximab versus standard non-biologic treatment (colectomy) 


is £37,682. The positive impact of infliximab in terms of reducing the Burden of Illness and mitigating 


the Wider Societal Impact of the condition represents additional value for consideration by the 


committee. Taking into account the shortfall in quality of life, and in the ability of people to contribute 


to society as a result of their experience with moderately to severely active UC, it is likely that 


infliximab represents a cost-effective treatment in first-line biologic treatment of UC.”
65


 The 


golimumab submission states that “At £27,322, the ICER for golimumab falls under a £30,000 


threshold, and thus golimumab can be considered a cost-effective treatment option for patients with 


moderately to severely active UC.”
67


 


 


Importantly, both of these economic conclusions are based on a comparison of biologic therapy versus 


immediate colectomy. A fully incremental analysis is presented in Tables 49 and 50. Given the 


ordering of QALY gains across all treatment options, infliximab should be compared against 


golimumab, thus resulting in a considerably higher ICER of approximately £75,000 to £80,000 per 


QALY gained (note the discussion around the discrepancy between model results above). 


 


(10) Inclusion of a PAS for golimumab which has not yet been agreed by the Department of Health 


Both MSD submissions include a PAS in which 100mg golimumab will be made available at the 


same price as 50mg golimumab (see MSD golimumab submission
67


 page 8). However, at the time of 


this assessment, the proposed PAS had not been agreed with the Department of Health. Whilst the 


MSD submissions include a secondary analysis in which the PAS is not included, the absence of fully 


incremental comparisons by the manufacturer (as described in the previous point) clouds the correct 


interpretation of the economic analysis. The amended results of this fully incremental analysis, which 


excludes the PAS are shown in Tables 52 and 53.  
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Table 52: Model results from golimumab submission
67


 (excluding PAS) 


Treatment QALYs Costs Incremental 


QALYs 


Incremental 


cost 


ICER 


Probabilistic model results 


Infliximab 5.67 £44,122.45 0.21 £11,911.17 £56,268 


Golimumab 5.50 £37,306.74 - - ext dom 


Adalimumab 5.45 £32,211.28 0.53 £16,409.68 £30,724 


Colectomy 4.92 £15,801.60 - - - 


Results based on point estimates of parameters 


Infliximab 5.65 £43,091.60 0.20 £11,721.32 £57,980 


Golimumab 5.50 £36,805.33 - - ext dom 


Adalimumab 5.45 £31,370.28 0.50 £15,576.02 £31,069 


Colectomy 4.95 £15,794.26 - - - 
* ext dom – extendedly dominated 


 


Table 53: Model results from infliximab submission
65


 (excluding PAS) 


Treatment QALYs Costs Incremental 


QALYs 


Incremental 


cost 


ICER 


Probabilistic model results 


Infliximab 5.68 £44,126.44 0.22 £11,920.92 £53,258 


Golimumab 5.51 £37,198.73 - - ext dom 


Adalimumab 5.46 £32,205.53 0.54 £16,445.78 £30,428 


Colectomy 4.92 £15,759.75 - - - 


Results based on point estimates of parameters 


Infliximab 5.66 £42,919.73 0.21 £11,682.36 £55,5077 


Golimumab 5.51 £36,663.51 - - ext dom 


Adalimumab 5.45 £31,237.38 0.51 £15,447.78 £30,319 


Colectomy 4.94 £15,789.59 - - - 
* ext dom – extendedly dominated 


 


The exclusion of the PAS discount for 100mg golimumab results in a situation whereby adalimumab 


is no longer dominated and golimumab is ruled out due to extended dominance. Based on this version 


of the model, the ICER for adalimumab versus colectomy is approximately £30,000 per QALY 


gained. The ICER for infliximab versus adalimumab is at best £53,258 per QALY gained. 


 


6.1.1.7 Adalimumab, golimumab and infliximab, for the treatment of ulcerative colitis (subacute) – 


AbbVie submission
63


 


The AbbVie submission details the methods and results of a de novo health economic model 


developed to assess the cost-effectiveness of adalimumab versus “standard of care” (conventional 


non-biologic therapies) for the treatment of moderate to severe UC. 


 


AbbVie model scope 


The Abbvie model includes a comparison of two options: (1) adalimumab and (2) “standard of care” 


(standard non-biological therapies) for the treatment of moderate to severe UC from the perspective of 
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the UK NHS. The intervention arm (adalimumab plus standard non-biological therapies) begins with 


an induction dose of 160mg adalimumab at Week 0, followed by 80mg adalimumab at Week 2, and a 


maintenance dose of 40mg adalimumab every other week (EOW) starting from Week 4. At Week 8, 


those patients who achieve remission or response continue to receive adalimumab, whilst those 


patients who have lost response to the initial treatment can dose-escalate to 40mg adalimumab every 


week (EW). At Week 104, patients in the moderate-to-severe health state are assumed to discontinue 


adalimumab and subsequently receive conventional non-biologic treatment only. The comparator 


group within the model is comprised of conventional non-biologic drug treatments (anti-inflammatory 


drugs or immunosuppressants). Patients without response or remission in either treatment group can 


progress to colectomy at any time. Surgery is assumed to be reserved for patients who have failed 


both biologic and non-biologic drug treatments but is not evaluated as a treatment comparator in the 


model. Other biologic agents used for the treatment of UC (golimumab and infliximab) are not 


included in the AbbVie economic analysis. 


 


The model is evaluated as a cost-utility analysis whereby the primary health economic outcome is the 


incremental cost per QALY gained over a 10-year time horizon. The base case population considered 


relates to patients with moderate to severe UC who are have not previously been exposed to anti-


TNF-α therapy and those who have previously been exposed to anti-TNF-α therapy (excluding 


adalimumab). Patients who are naïve to anti-TNF-α agents were evaluated as a secondary sensitivity 


analysis. Patients are assumed to have a mean body mass of 75kg. The starting age of patients 


entering the model is unclear in both the submission and the model. Costs and health outcomes are 


discounted at 3.5%. Costs were valued at 2013 prices. 


 


AbbVie model structure 


The model adopts a Markov approach using a 2-week cycle length (see Figure 85). The model 


includes a total of eleven health states: 3 pre-surgery states for adalimumab, 3 pre-surgery states for 


conventional treatments, one surgery state and 4 post-surgery states. These states are: (1) Mild 


[adalimumab]; (2) Remission [adalimumab]; (3) Moderate-to-severe [adalimumab]; (4) Mild 


[conventional treatment]; (5) Remission [conventional treatment]; (6) Moderate-to-severe 


[conventional treatment]; (7) Surgery; (8) Post-surgery without complications; (9) Transient 


complications; (10) Chronic complications, and; (11) Surgery-related death.   


 


The three pre-surgery health states (remission, mild, and moderate-to-severe disease states) were 


defined using the Mayo Scoring system (or partial Mayo Scores if full Mayo Scores were not 


available).  
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Figure 85: AbbVie model structure
63


  


 


 


The model is comprised of two treatment phases: (i) an induction phase and (ii) a maintenance phase. 


The induction phase relates to the first 8-weeks of treatment, in line with recommendations from the 


EMA.
133


 For the adalimumab group, patients who are in the remission or mild disease states at this 


timepoint are assumed to continue to receive adalimumab into the maintenance period (8 weeks to 52 


weeks). At the end of week 8, patients in the moderate to severe disease state are assumed to be non-


responders to adalimumab; these patients discontinue treatment with adalimumab and subsequently 


receive conventional non-biologic therapy. Between week 8 and week 104, patients who have 


previously achieved remission or response but subsequently lost that response or remission are 


assumed to either discontinue adalimumab treatment or to dose-escalate to 40mg adalimumab EW. 


Within the conventional management group, patients transit between the conventional management 


health states without entering the biologic states. 


 


For both the adalimumab and the conventional management groups, only patients in the moderate-to-


severe health state are allowed to transit to surgery. Surgery is treated as a tunnel state, whereby 


patients can remain in that state for one cycle only. Patients can transit between the “transient 


complication” state and “post-surgery without complication” state during any cycle. Patients 


experiencing chronic complications are assumed to remain in that state until the time horizon has been 


exhausted. Patients undergoing surgery are assumed to be at an increased risk of death. Other-cause 


mortality is not included in the model. All patients enter the model in the pre-surgery moderate-to-


severe state, in line with the inclusion criteria for the ULTRA-2 trial.
46


 A half-cycle correction was 


applied to costs and QALYs. The main driver of health benefits within the model relates to HRQoL 


benefits associated with increased sojourn time in the pre-surgical health states.  
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Serious and severe adverse events were not considered in the AbbVie model; the manufacturer’s 


submission notes that most adverse events experienced by patients in the ULTRA2 trial
46


 were non-


serious and considered to be unrelated to the study drugs.
63


 In addition, the manufacturer highlights 


that the ULTRA2 trial reported slightly higher incidences of serious and severe adverse events in the 


placebo arm than in the adalimumab arm of the trial, therefore considering serious and severe adverse 


events in the model would have increased medical costs and reduced health gains within the 


conventional management group.
63


 The exclusion of these events therefore represents a conservative 


assumption. 


 


The model includes the costs associated with drug acquisition, medical costs related to disease states, 


hospitalisation, surgery, surgery-related complications, and costs associated with surgery-related 


death. 


 


The model uses simple matrix multiplication to determine health state populations during each model 


cycle based on the state population in the previous Markov cycle and a series of time-dependent 


transition matrices. Costs and utilities are attached to each health state. Total QALYs are modelled as 


a function of sojourn time in each health state, together with an indirect survival benefit for 


adalimumab as a consequence of reduced rates of surgery (and hence surgical-related mortality) for 


this group. 


 


Evidence used to inform the model parameters 


A summary of evidence sources used to inform the main groups of parameters within the model is 


presented in Table 54. 
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Table 54: Summary table of evidence sources used to inform the AbbVie model parameters 


Parameter group Source 


Transition probabilities – pre-surgical 


states 


ULTRA2 trial
46,126


 and ULTRA1/2 extension study
63


 and 


other literature
120,134


 with the cycle length of matrix 


probabilities adjusted using Eigen decomposition 


Transition probabilities – rate of surgery Hillson et al
135


 


Transition probabilities – post-surgery 


complications and surgery related-


mortality 


Transition complications rates estimated from Swenson et 


al.
114


 Chronic complication rates estimated using studies 


by Johnson et al
136


 (fertility), Kruasz et al
137


 (male 


impotence) and Abdelrazep et al
138


 (chronic pouchitis). 


Peri-operative and post-operative mortality risks were 


estimated using a study reported by Roberts et al.
139


 


Health utilities for pre-colectomy 


response / remission 


EQ-5D study published as a poster by Swinburn et al
140


 


Health utilities for post-colectomy states Utility values for post-surgery without complication and 


transient complication based on estimates reported by Tsai 


et al.
82


 Utility values for chronic complications based on 


Arseneau et al,
110


 Hu et al
141


 and Smith et al.
142


 


Resource use Adalimumab dosing and dose escalation based on SPC 


and experience within the ULTRA2 trial.
46,126


 Use of 


conventional non-biologic treatments was based on UC-


related medication usage rates for all subjects at baseline, 


as observed in the ULTRA 2trial.
46,126


 The disease state 


resource use were based on the estimates reported by Tsai 


et al.
82


 Rates of hospitalisation were based on a mixed 


effects regression analysis of ULTRA1 and ULTRA2 trial 


data.
63


 


Unit costs Drug acquisition costs (biologics and conventional 


treatments) were taken from the Monthly Index of 


Medical Specialities (MIMS). Hospitalisation costs were 


based on NHS Reference Costs
131


 Other unit costs derived 


from literature
82,114,143


 


 


Methods for modelling effectiveness 


In the main, estimates of baseline and relative effectiveness were taken from the ULTRA2 study and 


the ULTRA1/2 extension study,
46,63,126


  although other literature was used to inform transitions that 


were not observed within these studies.
120,134


 Efficacy data on response/remission from the ULTRA1 


trial were not used in the AbbVie model. Transition probabilities between pre-surgery health states 


were calculated using trial data from ULTRA2
46,126


 for weeks 8-104 whilst transitions between states 


for cycles between weeks 104 to 520 were based on data from and then the ULTRA1/2 extension 


study
63


 for adalimumab and ULTRA2
46,126


 for conventional management. Discontinuations due to 


other reasons, such as adverse events (AEs), were also considered based on trial data. 


 


Four matrices of time-dependent transition probabilities are used within the AbbVie model, according 


to four time intervals; these are described below.  
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Transition probabilities – adalimumab group 


Period 1 (weeks 0-8): In the induction period, transitions from the moderate-to-severe state were 


based on the adalimumab group of the ULTRA2 trial.
46,126


 As ULTRA2 did not recruit patients with 


prior response or remission (because it was an induction trial), this study cannot provide information 


relating to transitions from these states to other states within the first 8-week period. Instead, the 


probabilities of maintaining remission and response were based on studies reported by Kane et al
134


 


(assuming the probability of maintaining remission reflects that of “adherent patients”) and Odes et 


al.
120


 A constant hazard was assumed to obtain the 8-week probability in both cases. 


 


Period 2 (weeks 8-52): Transition probabilities were based on a cross tabulation of data on the 


number of patients in each health state from the adalimumab arm of the ULTRA2 trial.
46,126


  


 


Period 3 (weeks 52-104): Data from the ULTRA1/2 extension study
63


 were used to derive transition 


probabilities for the three pre-surgery health states. As patients in the moderate-to-severe state within 


the adalimumab group of the model are assumed to discontinue biologic treatment, only those patients 


who were randomised to the adalimumab arm and who had remission or mild disease at Week 8 in the 


ULTRA1/2 extension study
63


 were included in the analysis. 


 


Period 4 (weeks 104-260): Data from Week 48 to Week 144 of the ULTRA1/2 extension study
63


 were 


used to generate the transition matrix. A multinomial logit regression model was constructed to 


estimate the transition matrix during each 48-week interval. The dependent variables were the three 


pre-surgery health states and the independent variables were the health states in the previous visit. The 


logit model estimates mean predicted probabilities of being in one of the health states given a specific 


health state at the previous visit.  


 


These four transition matrices were then converted to 2-week probabilities using Eigen matrix 


decomposition methods reported by Craig and Sendi.
144


 The resulting matrices are shown in Table 55. 
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Table 55: Adalimumab group - 2-week transition probabilities for pre-surgery states 


by time interval  


From state                 
To state 


Remission Mild Moderate-to-severe Surgery 


From Week 0 to 8 


Remission 0.9974 0.0007 0.0019 - 


Mild 0.0003 0.9981 0.0016 - 


Moderate-to-severe 0.0551 0.0986 0.8432 0.0031 


From Week 8 to 52 


Remission 0.9700 0.0164 0.0136 - 


Mild 0.0349 0.9400 0.0251 - 


Moderate-to-severe 0.0001 0.0215 0.9753 0.0031 


From Week 52 to 104 


Remission 0.9889 0.0000 0.0111 - 


Mild 0.0178 0.9436 0.0385 - 


Moderate-to-severe 0.0275 0.0217 0.9477 0.0031 


Week 104 onward 


Remission 0.9949 0.0047 0.0004
1
 - 


Mild 0.0113 0.9869 0.0018
1
 - 


Moderate-to-severe 0.0037 0.0019 0.9463
1
 0.0031 


14.54% of patients reaching the moderate-to-severe disease state after week 104 discontinue ADA treatment and 


subsequently receive conventional treatment  


 


Transition probabilities – conventional management group 


Period 1 (weeks 0-8): In the induction period, transitions from the moderate to severe state were based 


on the placebo group outcomes within the ULTRA2 trial.
46


 As with the adalimumab matrix for the 


induction period, estimates of maintaining remission and response were based on studies reported by 


Kane et al
134


 (assuming the probability of maintaining remission reflects that of “non-adherent 


patients”) and Odes et al.
120


 A constant hazard was assumed to obtain the 8-week probability in both 


cases. 


 


Period 2 (weeks 8-52): Transition probabilities were based on a cross tabulation of data on the 


number of patients in each health state from the placebo arm of the ULTRA2 trial.
46,126


 


 


Periods 3 and 4 (weeks 52-260): Transition probabilities for each cycle were assumed to reflect those 


estimated for Period 2 (weeks 8-52). 


 


As with the adalimumab group, these four transition matrices were then converted to 2-week 


probabilities using Eigen matrix decomposition methods reported by Craig and Sendi.
22


 The resulting 


matrices are shown in Table 56. 
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Table 56: Conventional management group - 2-week transition probabilities for pre-


surgery states by time interval  


From state                
To state 


Remission Mild Moderate-to-severe Surgery 


From Week 0 to 8 


Remission 0.9799 0.0044 0.0157 - 


Mild 0.0013 0.9844 0.0143 - 


Moderate-to-severe 0.0291 0.0882 0.8796 0.0031 


From Week 8 to 52 (and subsequent cycles) 


Remission 0.9696 0.0028 0.0276 - 


Mild 0.0170 0.9217 0.0613 - 


Moderate-to-severe 0.0017 0.0074 0.9878 0.0031 


 


Transitions between surgery and post-surgical states 


Transitions between surgery and post-surgical health states were based on the literature rather than the 


clinical studies of adalimumab. Transition complications rates were estimated from a study reported 


by Swenson et al.
114


 Chronic complication rates were estimated using studies by Johnson et al
136


 


(fertility), Kruasz et al
137


 (male impotence) and Abdelrazep et al
138


 (chronic pouchitis). Peri-operative 


and post-operative mortality risks were estimated using a study reported by Roberts et al
139


 taking 


account of background mortality rates. The underlying transition rates are assumed to be time-


independent. The resulting matrix is shown in Table 57. 


 


Table 57: Transition matrix for surgery and post-surgical states (all time periods, both 


treatment groups) 


From state / To state Surgery Post-surgery 


without 


complication 


Transient 


complication 


Chronic 


complication 


Death 


Surgery 0.0000 0.7708 0.0101 0.1919 0.0272 


Post-surgery without complication 0.0000 0.9893 0.0101 0.0000 0.0006 


Transient complication 0.0000 0.9994 0.0000 0.0000 0.0006 


Chronic complication 0.0000 0.0000 0.0000 0.9994 0.0006 


Death 0.0000 0.0000 0.0000 0.0000 1.0000 


 


Health-related quality of life (HRQoL) 


Table 58 reports the HRQoL values used in the AbbVie model and their sources.  
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Table 58: Health utilities assumed in the AbbVie model
63


 


Disease State Utility  Source 


Remission 0.91 Swinburn et al
140


 


Mild 0.80 Swinburn et al
140


 


Moderate-to-severe 0.55 Swinburn et al
140


 


Surgery 0.55 Assumed to same as moderate-to-severe state 


Post-surgery without complication 0.61 Tsai et al
82


 


Transient complication 0.55 Tsai et al
82


 


Chronic complication 0.43 
Weighted mean of Arseneau et al,


110
 Hu et al


141
 and 


Smith
142


  
 


The AbbVie submission argues that whilst it would have been possible to map SF-6D utility estimates 


from the ULTRA2 trial onto the EQ-5D, this is likely to overestimate the level of HRQoL of patients 


with more severe disease. Health utilities for the pre-surgery states were instead sourced from an EQ-


5D study of 230 patients with UC reported by Swinburn et al.
140


 This study has only been published 


in abstract form only, however further details are provided in Appendix 3 of the AbbVie submission.
63


 


Utility values for the states of post-surgery without complications and post-surgery with transient 


complications were taken from Tsai et al.
82


 The utility for the chronic complication state was 


estimated by using a weighted value of rates and HRQoL impacts of chronic pouchitis (Arseneau et 


al
110


), infertility (Hu et al
141


 and male sexual dysfunction (Smith and Roberts
142


). 


 


Resource use and costs 


Table 59 summarises the values of the resource use and cost parameters used in the AbbVie model.  


 


Table 59: Drug resource cost parameters used in the AbbVie model 


Parameters* Values Sources 


Adalimumab dose escalation - relative dose intensity compared to 40mg EOW 


Week 8 - 52 maintenance phase 7.40% Primary analysis of 


ULTRA2
46


 and ULTRA1/2 


extension study
63


   
Week 52 – 104 maintenance phase 24.06% 


Beyond Week 104 maintenance phase 21.49% 


Use of conventional therapies 


Mesalazine 47.0% Based on baseline usage in 


ULTRA2
46,126


 Sulfasalazine 7.3% 


Balsalazide 5.9% 


Olsalazine 0.2% 


Azathioprine 28.3% 


Mercaptopurine 6.7% 


Drug acquisition costs 


Adalimumab unit price (40mg) £352.14 MIMS (March 2014) 


Mesalazine £20.59 MIMS (March 2014) 


Sulfasalazine £2.93 


Balsalazide £13.10 


Olsalazine £9.88 


Azathioprine £2.89 


Mercaptopurine £105.99 


Total weighted conventional therapy cost per 2-week cycle £18.60 


* Assumptions regarding specific products, doses, frequency and price are not clear from the AbbVie submission 
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Drug acquisition costs (adalimumab and conventional management) 


Usage of adalimumab was based on its licensed indication
133


 together with estimates of relative dose 


intensity for dose escalating patients based on the primary analysis of data from the ULTRA2 trial
46


 


and the ULTRA1/2 extension study.
63


 The use of conventional non-biologic therapies was assumed to 


reflect the baseline usage of these therapies within the ULTRA2 trial.
46,126


 The drug acquisition costs 


for adalimumab and conventional non-biologic therapies were obtained from the MIMS database 


(accessed March 2014). 


 


Health state resource costs 


Other UC health state costs assumed in the AbbVie model are summarised in Table 60.  


 


Table 60: Other health state costs used in the AbbVie model 


Parameters Values Sources 


Hospitalisations per 2-week cycle  


Remission – adalimumab  0.0008 Mixed effects regression analysis of 


ULTRA1 and ULTRA2 trial data
45,125,126


 Mild – adalimumab 0.0013 


Moderate-to-severe – adalimumab 0.0042 


Remission – conventional management 0.0017 


Mild – conventional management 0.0029 


Moderate-to-severe – conventional 


management 


0.0094 


Hospitalisation costs 


Cost per hospitalisation  £3,533 NHS Reference Costs 2012/13
131


 (Major 


Gastrointestinal Disorders with CC Score 


0, elective inpatient, PA25B) 


Pre-surgery disease state costs (excluding hospitalisation) per 2-week cycle 


Remission £20.31 Derived using Tsai et al.
82


 Includes blood 


tests, consultation visits, and 


endoscopies.  
Mild £67.87 


Moderate-to-severe £203.27 


Post-surgery disease state costs per 2-week cycle 


Surgery £13,071 Based on Buchanan et al
143


 and inflated 


to 2013 prices.  


Post-surgery without complication £118.63 Derived using Tsai et al
82


 including blood 


tests, consultation visits, and 


endoscopies.  


No hospitalisations were considered for 


post-surgery without complication.   


Transient complication £8,826.05 Based on Swenson et al
114


, inflated and 


exchange-rate adjusted to 2013 prices.  


Chronic complication £118.63 Assumed to be the same as post-surgery 


without complication 


Terminal care £3,533 NHS reference costs 2012/13
131


 (Major 


Gastrointestinal Disorders with CC Score 


0, elective inpatient, PA25B) 
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The frequency of hospitalisations per 2 week cycle was estimated according to treatment arm and 


disease severity using mixed effects regression on pooled data from the ULTRA1 and ULTRA2 


trials.
45,125,126


 Other disease state resource use (consultant visits, blood tests and emergency/elective 


endoscopies) were taken from Tsai et al
82


 and uplifted to current prices.
129


 Hospitalisation and post-


surgery terminal care costs were obtained from NHS Reference Costs 2012/13.
131


 The costs of surgery 


and managing complications were taken from Buchanan et al
143


 and Swenson et al.
114


 


 


Model evaluation and uncertainty analysis 


The results of the AbbVie economic analysis are presented as an incremental cost-effectiveness ratio; 


this is based on the point estimates of parameters rather than the expectation of the mean. Uncertainty 


surrounding incremental costs and outcomes was examined using deterministic sensitivity analyses 


and PSA. The PSA was undertaken over 1,000 Monte Carlo samples. The results of the deterministic 


analyses are presented as tornado diagrams whilst the results of the PSA are presented as cost-


effectiveness planes and CEACs. 


 


AbbVie model results 


Tables 61 and 62 present the results of the AbbVie model for the base case analysis and the secondary 


analysis of the subgroup of patients who are anti-TNF naïve. Note that the probabilistic ICERs 


presented in these tables have been generated by the Assessment Group. 


 


Table 61: Model results obtained from the AbbVie model – base case analysis 


Treatment QALYs Costs Incremental 


QALYs 


Incremental 


cost 


ICER 


Probabilistic model results
*
 


Adalimumab Treatment-specific costs 


and QALYs not stored in 


PSA sub-routine  


0.73 £25,335 £34,590 


 


Conventional management 
- - 


Results based on point estimates of parameters 


Adalimumab 5.73 £76,392 0.74 £25,446 £34,417 


 Conventional management 4.99 £50,946 - - 
* generated by the Assessment Group 


 


Table 62: Model results obtained from the AbbVie model – anti-TNF-α naïve subgroup  


Treatment QALYs Costs Incremental 


QALYs 


Incremental 


cost 


ICER 


Probabilistic model results
*
 


Adalimumab Subgroup model does not allow for PSA 


Conventional management 


Results based on point estimates of parameters 


Adalimumab 6.00 £79,799 0.87 £31,140 £35,970 


 Conventional management 5.140 £48,659 - - 
* generated by the Assessment Group 
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The base case analysis of the model indicates that over a 10-year time horizon adalimumab is 


expected to generate an additional 0.73 QALYs at an incremental cost of £25,335 per patient. This 


leads to an ICER of £34,590 per QALY gained. The results of the model based on the point estimates 


of parameters are very similar to those produced using the probabilistic model.  


 


The deterministic subgroup analysis of anti-TNF naïve patients indicates that over a 10-year time 


horizon adalimumab is expected to generate an additional 0.87 QALYs at an incremental cost of 


£31,140 per patient. This leads to an ICER of £35,970 per QALY gained. It was not possible to 


generate probabilistic estimates for the subgroup analysis as the subgroup model does not include a 


PSA sub-routine.  


 


Figures 86 and 87 presents the cost-effectiveness plane and CEACs for the base case analysis. 


 


Figure 86: Cost-effectiveness plane reported by AbbVie – base case analysis
63
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Figure 87: CEAC reported by AbbVie – base case analysis
63


 


 


 


The cost-effectiveness plane indicates that adalimumab is consistently expected to be more effective 


and more expensive than conventional management. Assuming a willingness to pay threshold of 


£20,000 per QALY gained, the probability that adalimumab produces more net benefit than 


conventional management is approximately 0.01. Assuming a willingness to pay threshold of £30,000 


per QALY gained, the probability that adalimumab produces more net benefit than conventional 


management is approximately 0.30.  


 


The DSA undertaken by the manufacturer indicate that the model is most sensitive to assumptions 


concerning disease state costs and the health state utilities. Given the narrow scope of the AbbVie 


economic analysis, the cost-effectiveness of adalimumab compared against other biologic therapies or 


surgery is unknown. 


 


Critical appraisal of the AbbVie model 


The main issues identified by the Assessment Group are presented in Box 3 and discussed below. 


 


Box 3: Main problems and concerns relating to the AbbVie model 


1. Deviations from the NICE Reference Case and final NICE scope, particularly with respect to 


omission of other biologics and surgery as comparators 


2. Questionable choice of cycle length necessitating the use of other external evidence on 


transition probabilities which should not be required 


3. Concerns regarding the selection and use of evidence to inform HRQoL parameters 


4. Questionable source of surgery rate 
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(1) Deviations from NICE Reference Case and final NICE scope 


The extent to which the economic analyses reported in the AbbVie submissions adheres to the NICE 


Reference Case is presented in Table 63.  


 


Table 63: Adherence of the AbbVie model to the NICE Reference Case
78


 


Element of health 


technology 


assessment 


Reference case Assessment Group comments 


Defining the 


decision problem 


The scope developed by the 


Institute 


The scope of the analysis deviates from the 


final scope from NICE. 


Comparator(s) As listed in the scope 


developed by NICE 


The comparator is limited to “standard of 


care” (conventional non-biologic therapies) 


only. The model does not include other 


biologic agents (infliximab and golimumab) 


included in the final NICE scope. The model 


does not include surgery as a comparator. 


Perspective on 


outcomes 


All direct health effects, 


whether for patients or, when 


relevant, carers 


Health outcomes reflect those of patients with 


UC  


Perspective on costs NHS and PSS The economic analysis was undertaken from 


the perspective of the UK NHS. PSS costs are 


not mentioned in the submission. 


Type of economic 


evaluation 


Cost–utility analysis with 


fully incremental analysis 


The economic analysis takes the form of a 


cost-utility analysis of the two included 


options. 


Time horizon Long enough to reflect all 


important differences in 


costs or outcomes between 


the technologies being 


compared 


Costs and outcomes are evaluated over a 10-


year time horizon. Analyses over a lifetime 


horizon are not presented in the 


manufacturer’s submission nor are they 


possible within the implemented model 


structure. 


Synthesis of 


evidence on health 


effects 


Based on systematic review Whilst the submission mentions other relevant 


trials of infliximab and golimumab, the 


manufacturer opted to undertake a “within-


trial” analysis of adalimumab versus 


conventional management using efficacy data 


from the ULTRA2 trial
46,126


 only.  


Measuring and 


valuing health 


effects 


Health effects should be 


expressed in QALYs. The 


EQ-5D is the preferred 


measure of health-related 


quality of life in adults 


Health effects are assessed in terms of 


QALYs. The EQ-5D has been used to assign 


specific utility values for health states, but 


weighted averages from other instruments (i.e. 


TTO) have also been used to value the post-


surgery chronic complications health state. 


Source of data for 


measurement of 


health-related 


quality of life 


Reported directly by patients 


and/or carers 


It would have been possible to map from the 


SF-6D in the ULTRA2 trial
46,126


 to the EQ-5D. 


Instead, the manufacturer used data from 


Swinburn et al
140


 to value pre-surgery states.  


Source of preference 


data for valuation of 


changes in health-


related quality of life 


Representative sample of the 


UK population 


Equity 


considerations 


An additional QALY has the 


same weight regardless of 


No equity weighting is applied. 
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Element of health 


technology 


assessment 


Reference case Assessment Group comments 


the other characteristics of 


the individuals receiving the 


health benefit 


Evidence on 


resource use and 


costs 


Costs should relate to NHS 


and PSS resources and 


should be valued using the 


prices relevant to the NHS 


and PSS 


The economic analysis was undertaken from 


the perspective of the UK NHS.  


Discounting The same annual rate for 


both costs and health effects 


(currently 3.5%) 


The model uses a discount rate of 3.5% for 


costs and health outcomes. 


 


Overall, the economic analysis undertaken by AbbVie is generally in line with the NICE Reference 


Case. However, similar to the MSD submissions,
65,67


 the two most notable concerns relate to the 


choice of comparators and the adoption of a short model time horizon (10-years).  


 


The AbbVie economic analysis includes only two treatment options: (1) adalimumab and (2) 


conventional non-biologic treatments. The analysis excludes other relevant biologic therapies for the 


treatment of UC (infliximab and golimumab) and elective surgery. The appendix to the main 


submission states that: “Other anti-TNF therapies which are being appraised as part of this NICE 


MTA, namely infliximab and golimumab, were not considered as comparators in the present 


evaluation as they are not NICE recommended for this patient population and therefore would not 


form routine standard of care at present.”
63


 However, infliximab and golimumab were listed in the 


final NICE scope, hence they should have been included in the economic analysis. As a consequence 


of their omission, the AbbVie model adopts a very narrow scope and provides no information 


regarding the comparative cost-effectiveness of the full range of biologic treatment options within this 


appraisal. 


 


The main submission from AbbVie states a number of arguments regarding why it would not be 


appropriate to undertake a formal NMA (see AbbVie submission
63


 pages 67-68). The main arguments 


stated are: 


(a) Differences in Mayo score estimation between the relevant trials; 


(b) Placebo responses have been shown to differ markedly depending on the severity of the trial 


population, study design and country or region in which the trial was conducted; 


(c) Other differences in trial design i.e. the use of adaptive design in the PURSUIT trial,
48


 


differences in timepoints for the assessment of induction response, eligibility criteria relating 


to prior treatment failures, prior use of biologics, steroid tapering, open label escape 


allowance, timing of efficacy assessments and study durations. 
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However the Assessment Group do not agree that a NMA is inappropriate and AbbVie’s justifications 


for not undertaking such an analysis appear to be flawed. Notably, UC is a chronic disease 


characterised by ongoing inflammation over time; fluctuations in Mayo score evaluations over the 


course of 3 days are likely to be minor, hence the use of alternative scoring systems between trials are 


unlikely to produce any substantial bias. Furthermore, no two trials are identical; whilst it is useful to 


highlight potential sources of heterogeneity between studies (and this is done well by AbbVie), the 


Assessment Group does not believe that the presence of this heterogeneity provides a sufficient basis 


for ignoring treatment options relevant to the decision problem. 


 


In addition, the AbbVie model explicitly excludes elective colectomy as a comparator from the 


analysis. The Appendix to the main AbbVie submission states that “Surgery is an important treatment 


option in UC clinical management and is reserved for patients who have an inadequate response 


with, are contraindicated to or intolerant of conventional standard of care. Surgery is unlikely to be a 


first line option for moderately to severely active UC patients. Consistent with this approach, surgery 


is included in the model as the treatment option for a proportion of patients who failed SOC or 


ADA+SOC treatment, but not as a comparator to ADA+SOC.”
63


 Since this option was specified in the 


final agreed NICE scope, and because the appraisal does not relate to first-line treatment, it should 


have been included in the economic analysis. 


 


It should also be noted that the AbbVie model time horizon is constrained to 10-years (260 2-week 


cycles). This shorter time horizon is used as a justification for excluding other cause-mortality from 


the model. The model does not include the functionality to consider longer time horizons; it is unclear 


whether the profiles of incremental costs and health outcomes for adalimumab versus conventional 


management would be similar over longer time horizons. 


 


(2) Questionable choice of cycle length necessitating the use of other evidence on transition 


probabilities 


The cycle length adopted within the AbbVie model is 2 weeks. This short cycle length was selected 


“to accommodate the ADA dosing schedule.”
63


 Given that all patients enter the model in the 


“moderate-to-severe” health state in line with the ULTRA2 trial, this choice of cycle length leads to a 


necessity to incorporate other literature
120,134


 to populate the transition probabilities from the “Mild” 


and “Remission” health states to other health states. As a consequence, there is some discrepancy 


between the observed pre-surgery health state distribution following induction in the ULTRA2 


trial
46,126


 and the pre-surgery health state distribution following induction estimated by the model (see 


Table 64). Given a longer cycle length for induction i.e. the 6 weeks used in the trial, it would have 


been unnecessary to include other data on transition probabilities and the predictions of the model 


would have likely been more accurate. 
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Table 64: Comparison of observed and predicted induction outcomes  


Treatment group No response Response Remission 


Adalimumab group (observed) 0.52 0.33 0.16 


Adalimumab group (predicted) 0.51 0.31 0.17 


Discrepancy (observed – predicted) 0.01 0.02 -0.01 


Placebo group (observed) 0.67 0.24 0.09 


Placebo group (predicted) 0.61 0.29 0.09 


Discrepancy (observed – predicted) 0.07 -0.05 -0.01 


 


(3) Concerns regarding the selection and use of evidence to inform HRQoL parameters 


The ULTRA2 trial
46,126


 did not collect HRQoL data from patients using the EQ-5D; however, the SF-


36 instrument was included and could be used to derive SF-6D utility values. The manufacturer 


explored mapping the SF-6D values to the EQ-5D but noted that this would likely overestimate the 


level of HRQoL of patients with more severe disease. Instead, the manufacturer used data from 


Swinburn et al
140


 to value the pre-surgery health states in the model. Whilst the Swinburn et al
140


 


study has been published only in abstract and poster form, more detail is provided in Appendix 3 of 


the main AbbVie submission.
63


 It is noteworthy that the difference in utility for the post-surgery state 


and the active UC state in the selected utility values within the AbbVie model (0.61-0.55=0.06) is 


smaller than that observed within other EQ-5D UC valuation studies (e.g. Woehl et al
109


 estimated 


this difference to be ~0.71– 0.41= 0.30). The AbbVie model therefore does not assume that surgery 


results in a substantial increase in HRQoL in patients with active disease.  


 


It is also noteworthy that the choices made with respect to the HRQoL values for other post-surgery 


health states are not clear from the submission. In particular, the methods for identifying and selecting 


studies to value the chronic complications,
110,141,142


 and the weightings given to each, are unclear from 


the AbbVie submission.
63


 What is clear is that the three valuation studies used to inform the chronic 


complications utility values used different health instruments; Hu et al
141


 is based on Committee 


valuations using the Health Utility Index, Arseneau et al
110


 reported TTO valuations by UC patients 


and Smith et al
142


 report TTO and VAS valuations. Producing a weighted mean utility from studies 


which use different elicitation methods may produce conceptually inconsistent rankings of identical 


health states. This parameter does not however have a material impact upon the ICER. 


 


(4) Questionable source of surgery rate 


The AbbVie model estimates the 2-week probability of undergoing surgery from a 1-year study 


reported by Hillson et al.
135


 This study was a retrospective analysis of medical claims with and 


without UC identified from a population of approximately 500,000 employees, retirees, and 


dependent in the US. This does not specifically relate to a moderate to severe UC population and the 


use of a 1-year study to estimate long-term risk is concerning, particularly given the availability of 


other longer studies undertaken in more relevant UC populations (see Section 6.2.2.3).  
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6.2 De novo Assessment Group model 


6.2.1 Introduction 


In light of the limitations of the models submitted by the manufacturers (see Section 6.1), the 


Assessment Group developed a de novo health economic model to assess the cost-effectiveness of 


second-line infliximab, adalimumab and golimumab, conventional non-biologic therapies and 


immediate colectomy for the treatment of patients with moderate to severe UC. 


 


6.2.2 Methods 


6.2.2.1 Model scope 


The scope of the economic analysis follows the NICE Reference Case (summarised in Box 4).  


 


Box 4: Scope of the Assessment Group economic analysis 


Population:  


Patients with moderate-to-severe UC who have failed at least one prior therapy*  


Interventions and comparators: adalimumab 160mg/80mg/40mg; infliximab 5mg/kg; golimumab 


200mg/100mg/100mg(50mg); conventional non-biologic therapy (comprised of a mix of 5-ASAs, 


immunosuppressants and corticosteroids); elective surgery 


Economic outcome: Incremental cost-per QALY gained 


Perspective: NHS and PSS 


Time horizon: Lifetime 


Discount rate: 3.5%  


* The base case analysis relates to an adult UC population; a secondary analysis is considered for the paediatric 


population. 


 


The analysis compares infliximab, adalimumab and golimumab against each other and against 


conventional non-biologic therapy (comprised of a mix of 5-ASAs, immunosuppressants and 


corticosteroids) and immediate colectomy. Infliximab is assumed to be given at a dose of 5mg/kg on 


three visits during induction and subsequently at a dose of 5mg/kg every 8 weeks for patients who go 


on to receive maintenance therapy. Adalimumab is assumed to be given at one dose of 160mg, one 


dose of 80mg and two doses of 40mg during the induction phase; a dose of 40mg EOW is assumed 


for patients who go on to receive maintenance therapy. A fixed proportion of adalimumab patients 


(27%) are assumed to escalate to a 40mg EW dosing regimen, based on data reported in the AbbVie 


submission.
63


 Golimumab is assumed to be given as one dose of 200mg and one dose of 100mg 


during induction treatment, with subsequent maintenance therapy given at a dose of 100mg every 4 


weeks for patients with body mass greater than or equal to 80kg or 50mg every 4 weeks for patients 


with body mass less than 80kg. Infliximab is assumed to be administered in a day case setting whilst 


the administration of golimumab and adalimumab is not assumed to require any additional NHS 
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resources (no costs are included for training patients to self-inject). Patients in the non-surgical 


treatment groups are assumed to receive conventional background therapies (5-ASAs, 


immunosuppressants and corticosteroids). Surgery is included in the economic analysis both as a 


comparator within the analysis and also as a downstream component of the pathway for patients in the 


biologic and non-biologic treatment groups. 


 


The population within the economic analysis relates specifically to patients with moderate-to-severe 


UC who have failed at least one prior therapy, as reflected in the RCTs included in the systematic 


review of clinical effectiveness (see Chapter 5). Patient characteristics are based on the trials included 


in the systematic review.
45,48-50,125,126


 Patients are assumed to enter the model aged 40 years with a 


mean body mass of 77kg. Thirty two percent of patients are assumed to have a body mass greater than 


80kg. Whilst the main economic analysis relates to adult patients with UC, a scenario analysis is also 


presented which compares infliximab against conventional drug treatment and immediate colectomy 


in paediatric patients with UC (note that golimumab and adalimumab do not currently have marketing 


authorisations in paediatric patients
67,133


). This secondary analysis should be considered exploratory as 


the efficacy data are drawn from trials undertaken within an adult UC population. The economic 


evaluation takes the form of a cost-utility analysis; the primary health economic outcome is the 


incremental cost per QALY gained. All treatment options are evaluated within a fully incremental 


analysis within the base case. The perspective of the economic analysis relates to that of the NHS and 


PSS. All costs and outcomes discounted at 3.5%. Costs and health outcomes are evaluated over a 


lifetime horizon in the base case; shorter time horizons are considered as secondary scenario analyses. 


 


6.2.2.2 Model structure 


The Assessment Group model adopts a Markov structure with eight mutually exclusive health states 


(see Figure 88). The model health states are defined according to whether the patient is alive or dead, 


the non-surgical treatment the patient is currently receiving (biologic therapy or non-biologic 


therapy), their prior history of colectomy and their current level of disease control (remission, 


response and active UC). Remission and response to treatment are classified according to the Mayo 


score, as defined within the trials included in the systematic review (see Chapter 5). Remission is 


defined as a Mayo score ≤2 with no individual subscore >1. Response is defined as a decrease from 


baseline in the total Mayo score of at least 3 points and at least 30 percent, with an accompanying 


decrease in the subscore for rectal bleeding of at least 1 point or an absolute subscore for rectal 


bleeding of 0 or 1. As remission is a subset of the broader category of response, these are dealt with a 


mutually exclusive ordered categorical data (see Section 5.2.3.4). Patients without either response or 


remission are defined as having active (moderate-to-severe) UC. The model includes the following 


health states: (1) on biologic treatment – active UC; (2) on biologic treatment – response; (3) on 


biologic treatment – remission; (4) on conventional treatment – active UC; (5) on conventional 
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treatment – response; (6) on conventional treatment – remission; (7) post-surgery (with or without 


complications), and; (8) dead. Surgery is not included as a state but rather it is incorporated as an 


event; patients undergoing colectomy are assumed to transit to the post-surgery state if they survive 


their surgery and the dead state if they do not. 


 


The model time horizon is divided into two main phases: (i) induction and (ii) maintenance. The 


model adopts an 8-week cycle length for the induction phase and a 26-week cycle length during the 


subsequent maintenance phase. During the induction phase, patients receiving biologic treatment who 


achieve response or remission are assumed to continue receiving the same biologic treatment as 


maintenance therapy. Patients who do not achieve response or remission during biologic induction 


therapy are assumed to discontinue that biologic and subsequently receive conventional non-biologic 


treatments. Patients in the conventional treatment group are assumed to continue receiving 


conventional therapy irrespective of their response to induction therapy. Patients in the immediate 


colectomy group are assumed to undergo surgery during the induction phase of the model and 


subsequently remain in the post-surgery state. All patients have a probability of dying from other 


causes during the induction cycle. 


 


During the maintenance phase, patients receiving biologic therapy are assumed to continue receiving 


the same biologic treatment for as long as they continue to maintain response/remission. If patients 


receiving biologic therapy lose their response at any point they are assumed to transit to the active UC 


state and subsequently receive conventional therapy. Patients in the conventional treatment group, and 


those who have previously achieved but lost response to biologic therapy, are assumed to continue 


receiving conventional therapy irrespective of whether they achieve response or remission to that 


conventional therapy. A time-independent probability of undergoing surgery is applied to those 


patients receiving conventional treatment with active UC; the model assumes that this only possible 


within the active UC state. Patients in the immediate colectomy group, and those who have undergone 


surgery after receiving biologic/conventional treatment, remain in the post-surgery state for the 


remainder of the model time horizon. All patients have a probability of dying from other causes 


during each model cycle. 


 


Differential levels of HRQoL are assigned to each model health state. Disutilities are assigned to 


those patients who develop chronic pouchitis – other complications of surgery are assumed to be 


transient and are assumed not to have a long-term impact upon patients’ HRQoL. QALY gains in each 


arm of the model are driven by sojourn time in each of the model’s health states and differential rates 


of surgery across the biologic groups, the conventional management group and the immediate 


colectomy group. Resource costs are assigned in terms of drug acquisition, drug administration 







216 


 


(infliximab only), surgery and related complications and UC health state costs (elective/emergency 


endoscopy, blood tests, consultant visits and hospitalisations). 


 


The probability of residing in each health state during a given model cycle is estimated using simple 


matrix multiplication. Transitions between states are handled within a three-stage competing risks 


framework whereby (i) patients undergo transitions between each of the pre-surgical UC treatment 


states based on individual transition probabilities estimated using the NMAs (see Section 5.2.3) and 


the estimated colectomy rate, (ii) the populations of the post-surgery and dead states are adjusted to 


reflect surgical mortality rates, and (iii) the remaining surviving population is adjusted to account for 


other-cause mortality conditional on the patient cohort’s current age. Given the different durations of 


the induction and maintenance phases, a half-cycle correction is not applied within the model.  


 


  







217 


 


Figure 88: Assessment Group model structure (induction and maintenance phases) 


 


*Patients in the infliximab, adalimumab and golimumab groups begin in this portion of the model 


† Patients in the conventional non-biologic management group begin in this portion of the model 


‡ Patients in the immediate colectomy group begin in this portion of the model 


 


Key model assumptions  


The Assessment Group model makes the following key assumptions: 


 At the beginning of the maintenance phase, the decision to continue therapy with infliximab, 


adalimumab and golimumab is determined by the achievement of response or remission at the end 


of induction 
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 During each maintenance cycle, the decision to continue therapy with infliximab, adalimumab 


and golimumab is determined by the achievement/maintenance of response or remission at the 


end of the previous maintenance cycle 


 Patients who discontinue biologic therapy are assumed to receive conventional treatment 


 Patients with active UC receiving conventional treatment may undergo colectomy during any 


cycle; patients receiving biologic therapy will receive at least one cycle of conventional treatment 


before transiting to surgery 


 Patients’ HRQoL is assumed to be determined by their level of disease control, whether they have 


previously undergone colectomy and the incidence of post-surgical complications 


 With the exception of chronic pouchitis, all surgery-related complications are assumed to occur 


during the first cycle following surgery 


 With the exception of chronic pouchitis, surgical complications are assumed to be transient and 


can be resolved either through further surgery or through medical management 


 The medical management of surgery-related complications is assumed to require a 7-day 


admission on a gastroenterology ward 


 The incidence of chronic pouchitis is assumed to be associated with ongoing additional treatment 


costs and a decrement in patients’ level of HRQoL. 


 


6.2.2.3 Evidence used to inform the model’s parameters 


Table 65 summarises the source used to inform the groups of parameters within the model. These are 


described in further detail in the following sections.  
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Table 65: Summary of evidence sources used to inform the model’s parameter values 


Parameter group Source(s) used to inform parameter values 


Patient characteristics (starting age, 


mean body mass, proportion of 


patients with body mass > 80kg, 


proportion of patients who are 


female). 


Patient age, mean body mass and the probability that a patient 


is female were derived from the RCTs included in the 


systematic review of clinical effectiveness (see Chapter 5). 


The proportion of patients with body mass>80kg was taken 


from the MSD golimumab model.
67


 


Pre-surgical health state transition 


rates induction phase 


De novo network meta-analysis of induction trials 


Pre-surgical health state transition 


rates maintenance phase 


De novo network meta-analysis of maintenance trials 


Surgery rate during each 


maintenance cycle 


Solberg et al
11


 


Probability of peri-operative 


mortality 


UK IBD Audit 2012
145


 


Probability of other-cause mortality 


conditional on age and sex 


ONS life tables for England and Wales 2009-2011
146


 


Health state utilities for all pre-


surgical and post-surgical states  


Woehl et al
109


 


Disutility associated with chronic 


pouchitis 


Arseneau et al
110


 


Biologic drug regimen schedules Based on the SmPCs and trials for infliximab, adalimumab, 


and golimumab
133,147,148


 


Biologic drug regimen usage, 


duration and dosing 


Expert opinion (personal communication: Professor Alan 


Lobo, Consultant Gastroenterologist, Sheffield Teaching 


Hospitals). 


Probability of surgery-related 


complications and proportion of 


cases requiring surgery/medical 


treatment 


Arai et al
108


 


Use of other related resources for the 


management of UC 


Tsai et al
82


 


Relative risk of hospitalisation for 


biologics versus conventional 


treatment 


MSD submissions
65,67


 


Unit costs BNF
38


 and NHS Reference Costs 2013
131


 


 


Patient characteristics 


Patient characteristics were based on data reported within the trials included in the systematic 


review
45,48-50,125,126


 (see Chapter 5). Patients are assumed to enter the model aged 40 years. Forty three 


of patients are assumed to be female and patients are assumed to have a mean body mass of 77kg. 


Thirty two percent of patients are assumed to have a body mass greater than 80kg; this estimate was 


drawn from the MSD golimumab model.
67


  


 


Transition probabilities for biologic and non-biologic therapies 


The methods for the NMA models are described in Section 5.2.3.4. Table 66 presents the means and 


95% credible intervals for transitions within the model (note all patients in the colectomy group who 


survive their surgery are assumed to transit immediately to the post-surgery group).  
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Table 66: Transition probabilities applied in the Assessment Group model 


 Conventional 


non-


biological 


treatment 


Infliximab 


5mg/kg 


Adalimumab 


160/80/40mg 


Golimumab 


200/100/50mg 


Golimumab 


200/100/100mg 


Induction phase 


TP no response to 


no response 


0.64  


[0.57, 0.71] 


0.29  


[0.17, 0.44] 


0.49  


[0.33, 0.64] 


0.45  


[0.26, 0.64] 


TP no response to 


response  


0.26  


[0.21, 0.31] 


0.35  


[0.28, 0.41] 


0.32  


[0.25, 0.39] 


0.33  


[0.24, 0.39] 


TP no response to 


remission 


0.10  


[0.06, 0.15] 


0.36  


[0.21, 0.52] 


0.19  


[0.09, 0.32] 


0.22  


[0.09, 0.39] 


Maintenance phase 1  


TP no response to 


no response 


0.85  


[0.75, 0.92] 


1.00* 1.00* 1.00* 1.00* 


TP no response to 


response  


0.10  


[0.04, 0.17] 


0.00  0.00 0.00 0.00 


TP no response to 


remission 


0.06 


[0.02, 0.11] 


0.00 0.00 0.00 0.00 


TP response  to 


no response 


0.52  


[0.43, 0.62] 


0.43  


[0.22, 0.66] 


0.51  


[0.23, 0.78] 


0.40  


[0.17, 0.66] 


0.37  


[0.15, 0.62] 


TP response to 


response  


0.27  


[0.20, 0.34] 


0.28  


[0.19, 0.37] 


0.26  


[0.14, 0.35] 


0.28  


[0.18, 0.37] 


0.29  


[0.18, 0.38] 


TP response to 


remission 


0.21  


[0.12, 0.31] 


0.29  


[0.11, 0.52] 


0.23  


[0.05, 0.49] 


0.31  


[0.11, 0.59] 


0.35  


[0.13, 0.62] 


TP remission to 


no response 


0.35  


[0.17, 0.57] 


0.32  


[0.08, 0.65] 


0.43  


[0.10, 0.80] 


0.18  


[0.03, 0.46] 


0.18  


[0.03, 0.47] 


TP remission to 


response  


0.18  


[0.07, 0.32] 


0.17  


[0.06, 0.30] 


0.17  


[0.05, 0.30] 


0.14  


[0.03, 0.28] 


0.14 


[0.03, 0.28] 


TP remission to 


remission 


0.47  


[0.23, 0.71] 


0.51  


[0.18, 0.83] 


0.41  


[0.08, 0.80] 


0.69  


[0.32, 0.93] 


0.68  


[0.32, 0.93] 


Maintenance phase 2 


TP no response to 


no response 


0.97  


[0.93, 1.00] 


1.00* 1.00* 1.00* 1.00* 


TP no response to 


response  


0.02  


[0.00, 0.05] 


0.00 0.00 0.00 0.00 


TP no response to 


remission 


0.01  


[0.00, 0.04] 


0.00 0.00 0.00 0.00 


TP response to no 


response 


0.34  


[0.07, 0.71] 


0.25  


[0.01, 0.72] 


0.45  


[0.06, 0.89] 


0.30  


[0.02, 0.75] 


0.41  


[0.05, 0.85] 


TP response to 


response  


0.37  


[0.12, 0.60] 


0.34  


[0.06, 0.62] 


0.33  


[0.07, 0.56] 


0.35  


[0.08, 0.62] 


0.34  


[0.08, 0.58] 


TP response to 


remission 


0.29  


[0.03, 0.72] 


0.41  


[0.03, 0.89] 


0.22  


[0.01, 0.72] 


0.35  


[0.02, 0.84] 


0.25  


[0.01, 0.74] 


TP remission to 


no response 


0.30  


[0.17, 0.45] 


0.25  


[0.03, 0.61]  


0.08  


[0.01, 0.29] 


0.33  


[0.08, 0.66] 


0.27  


[0.05, 0.60] 


TP remission to 


response  


0.16  


[0.03, 0.45] 


0.14  


[0.02, 0.41] 


0.08  


[0.00, 0.34] 


0.16  


[0.02, 0.41] 


0.15  


[0.02, 0.42] 


TP remission to 


remission 


0.54  


[0.24, 0.73] 


0.61  


[0.17, 0.93] 


0.83  


[0.45, 0.99] 


0.52  


[0.14, 0.85] 


0.59  


[0.17, 0.89] 
* Patients on biologic treatment in active UC (no response) are assumed to discontinue and subsequently receive 


conventional non-biologic treatments 
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It should be noted that beyond 1-year, the model repeatedly uses the transition probabilities derived 


within the maintenance phase 2 NMA. 


 


Surgery rate 


The rate at which patients with moderate-to-severe UC progress to colectomy was based on estimates 


from the literature. A focussed Medline search was undertaken to identify studies reporting long-term 


rates of colectomy in patients with moderate-to-severe UC. Medline was searched from inception to 


April 2014 using a simple search comprised of two search terms: “ulcerative colitis/ exp” and 


“colectomy rate.tw.” Studies were considered for inclusion in the economic model if they reported on 


long-term colectomy rates and if they either related to the moderate-to-severe population as a 


collective group of patients, or if they reported on colectomy rates in moderate and severe UC 


populations separately.  


 


The Medline search identified 70 citations. Of these, only 6 studies were identified which reported on 


long-term colectomy rates for patients in a selected moderate to severe UC population (see Table 67).  


 


Table 67: Summary of studies reporting on long-term colectomy rates in UC population 


Study  Population Follow-up 


duration 


Reported colectomy rate  


Actis 


2007
149


 


Patients admitted consecutively to study 


unit with an attack of UC and treated with 


ciclosporin between January 1991 and 


December 1999 (responders available for 


analysis, n=34) 


7-years 24/34 (65%) 


Gower-


Rousseau 


et al
150


 


All patients from the EPIMAD registry 


diagnosed with UC between January 


1988 and December 2002 and who were 


less than 17 years old at the time of 


diagnosis (n=113) 


Median 6.42 


years (range – 


3.83 years to 


10.42 years). 


Approximately 25% (Kaplan-


Meier estimate) 


Molnar et 


al
151


 


UC patients admitted between 1998 and 


2005 to tertiary clinic because of severe 


exacerbation of UC requiring parenteral 


corticosteroid therapy (n=183). 


Average 4.4 


years (range 1.1 


years to 10 


years) 


16/110 (14.5%) steroid-


responders  


29/73 (39.7%) steroid- refractory  


Overall = 24.6% 


Mocciaro 


et al
152


 


Two historical cohorts of UC patients 


with severe relapse refractory to iv 


steroid treatment administered according 


to the “Oxford regimen” (n=65). 


Mean 6.23 


years ±5.07 


years 


Infliximab group = 60% 


Ciclosporin group = 30% 


Gustavsso


n et al
14


 


158 patients with UC treated in 1975–


1982 with iv corticosteroid treatment. 


Median 14.42 


years (range 


0.33 to 22.58 


years) 


All UC (n=147):  colectomy rate= 


approximately 50%  


Mild UC (n=20): colectomy rate= 


approximately 40% 


Moderate UC (n=45): colectomy 


rate= approximately 50% 


Severe UC (n=61): colectomy 


rate= approximately 62% 


Solberg et 
al


11
 


Population-based cohort of 843 patients 


with inflammatory bowel disease was 


enrolled in South-Eastern Norway 


Cohort 


followed-up at 


1, 5 and 10 


years. 


Cumulative colectomy rate after 


10 years = 9.8% (95% CI: 7.4-


12.4%) 
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Several studies report estimates for patients who have been hospitalised for UC flare; these are likely 


to over-estimate the true colectomy rate in the moderate to severe population. On consideration of the 


remaining studies, the study reported by Solberg et al
11


 was selected for inclusion in the model as this 


study was large (423 patients completed 10-year follow-up) and did not specifically relate to patients 


who had experienced UC flare. A constant 6-month colectomy rate of 0.0051 was applied within the 


model. Uncertainty surrounding this probability was modelled using a beta distribution. 


 


Mortality 


The model includes two types of mortality: peri-operative mortality associated with colectomy and 


other-cause mortality. Additional risks of death, e.g. due to the increased risk of colorectal cancer, are 


excluded from the model as this risk is likely to be small. Peri-operative mortality rates were taken 


from the third round of the UK IBD Audit
145


 Within the 2012 publication of the UK IBD audit, there 


were 28 deaths reported amongst 807 elective and emergency surgical episodes in adult patients with 


UC; a probability of death of 0.03 is assumed within the cycle in which the patient undergoes surgery. 


Other-cause mortality was modelled according to age- and sex-specific life tables from the Office for 


National Statistics (ONS).
146


 The annual probability of death during each model cycle was adjusted to 


reflect the duration of induction and maintenance cycles (8 weeks and 26 weeks respectively) using 


standard methods.
153


 Uncertainty surrounding the peri-operative mortality rate was modelled using a 


beta distribution. No uncertainty was modelled for other-cause mortality. 


 


Probability of experiencing surgery-related complications 


The trials used to inform the efficacy parameters do not include details of surgery-related 


complications. Instead, the model uses data reported in Arai et al
108


 to inform parameters relating to 


the probability of experiencing transient and chronic surgery-related complications and the 


probabilities that these complications are treated using medical or surgical approaches. Given the 


types of complications reported in Arai et al
108


 (see Table 68), the model assumes that all are transient 


with the exception only of pouchitis. Therefore, the model assumes that 47.3% (140/296) patients will 


develop transient complications, with a further 5% of patients developing chronic pouchitis. Based on 


the reported timing of complications within the Arai et al study,
108


 the model assumes that all 


transient complications will arise and will be resolved during the first cycle following surgery (in 


those patients who survive their surgery). Chronic pouchitis is assumed to continue for the remainder 


of the patient’s lifetime. The model assumes that 19% of complications require further surgery, whilst 


the remaining 81% require medical treatment only. 
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Table 68: Surgery-related complication frequency and treatment approach
108


  


  


Complication type 


Complication frequency Treatment approach 


N early N late Medical Surgical 


Anastomotic stricture 7 56 63 0 


Staple line ulcer 9 31 38 2 


Pouchitis 0 16 16 0 


Bowel obstruction 6 15 16 5 


Proctitis 1 17 18 0 


Pelvic sepsis 12 2 1 13 


Peritoneal abscess 3 0 0 3 


Anal fistula 0 12 2 8 


Incisional hernia 1 11 0 4 


Total 39 160 154 35 


 


HRQoL 


Within the model HRQoL is assigned according to the level of disease control achieved with drug 


therapy (active UC, response, remission), whether the patient has previously undergone colectomy 


and whether the patient is experiencing post-surgical complications. The same utility values are used 


for all biologic and non-biologic drug treatments. The Assessment Group undertook a systematic 


review of studies reporting valuations of states relating to different levels of UC control and post-


surgery.  


 


Searches were undertaken to identify utilities literature relating to UC, specifically using the EQ-5D 


instrument. The following electronic databases were searched from inception for utilities literature:  


 MEDLINE, MEDLINE in-Process and Other Non-Indexed Citations: Ovid. 1946-present 


 EMBASE: Ovid. 1974-2013 present 


 Cochrane Library: Wiley Interscience 


o Cochrane Database of Systematic Reviews (CDSR). 1996-present 


o Database of Abstracts of Reviews of Effects (DARE). 1995-present 


o Cochrane Central Register of Controlled Trials (CCRT). 1995-present 


o Cochrane Methodology Register. 1904-present 


o Health Technology Assessment Database (HTA). 1995-present 


o NHS Economic Evaluation Database (NHS EED). 1995-present 


 CINAHL: EBSCO. 1982-present 


 Web of Science Citation Index: Web of Knowledge. 1900-present 


 Conference Proceedings Citation Index: Web of Knowledge. 1990-present 


 BIOSIS Previews: Web of Knowledge. 1969-present 


 EconLit: Ovid. 1886- present 
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The MEDLINE search strategies are presented in Appendix 11. The search strategy combined freetext 


and MeSH (Medical subject headings) or thesaurus terms relating to UC combined with terms for 


specific utility measures or more general utility terms. The search strategy was translated across all 


databases. No date or language restrictions were applied. Literature searches were conducted during 


January and February 2014. References were collected in a bibliographic management database, and 


duplicates were removed. The results of the search are summarised in Table 69. 


 


Table 69: EQ-5D utilities search results  


Database Date range Date searched Number of results  


Medline (Ovid) 1946-present 29/01/14 52 


Embase (Ovid) 1974-present 29/01/14 113 


CINAHL (EBSCO) 1982-present 04/02/14 0 


SCI & SSCI (WOK) 1900-present 04/02/14 5 


BIOSIS (WOK) 1969-present 04/02/14 4 


CDSR (Wiley) 1991-present 29/01/14 0 


CENTRAL (Wiley) 1991-present 29/01/14 2 


Cochrane HTA (Wiley) 1991-present 29/01/14 0 


Cochrane DARE (Wiley) 1991-present 29/01/14 0 


Cochrane EED (Wiley) 1991-present 29/01/14 0 


EconLit (Ovid) 1886-present 29/01/14 1 
 


Studies were considered potentially includable if they reported EQ-5D utility estimates for multiple 


UC health states or if they reported valuations of post-surgery states. The study selection process is 


shown in Figure 89.  


 


Figure 89: Study selection results 


 


 


Of the 177 de-duplicated, potentially relevant studies, the full papers of 53 citations were retrieved for 


more detailed examination by the Assessment Group based on their titles and abstracts. Of these 53 


Potentially relevant citations 


identified by the search


n=195


Duplicates removed


n=18


Full papers retrieved


n=53


Studies considered 


not relevant


n=43


Full papers considered for


use in the model


n=10
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citations, 10 studies reported EQ-5D estimates for one or more health states relevant to the 


model.
48,50,109,140,154-159


 Seven of these studies reported estimates for multiple pre-surgery UC health 


states; the remaining three studies reported estimates only for post-surgery state only (see Table 70). 


Of the 10 potentially relevant EQ-5D studies, those reported by Woehl et al
109


 and Swinburn et al
140


 


appear to be the most useful as they are UK-based, included a fairly large number of patients (n=180 


and n=230 respectively) and have the greatest coverage of the health states in the model (see Table 


70).  


 


The study reported by Swinburn et al
140


 examines the impact of colectomy on the HRQoL of patients 


with UC. Three hundred and thirty participants were recruited into the study, comprising 230 UC 


patients (30 of whom had previously undergone surgery) together with 100 age- and gender-matched 


controls. EQ-5D utilities were collected via online survey. For both post-surgery patients versus non-


surgery patients and post-surgery patients versus controls, EQ-5D utility scores were compared across 


IBDQ disease severity. Seventy eight patients had remission, 47 patients had mild disease, 31 patients 


had moderate disease and 44 patients had severe disease. The utility for patients post-surgery was 


reported to be 0.59 (95% c.i. 0.55-0.63). For patients who had not undergone surgery, the scores for 


each disease severity are: remission utility=0.91 (95% c.i. 0.87-0.95), mild disease utility=0.80 (95% 


c.i. 0.70-0.85), moderate disease utility=0.68 (95% c.i. 0.58-0.78) and severe disease utility=0.45 


(95% c.i. 0.35-0.55). Across the total UC pre-surgery population, the mean EQ-5D utility was 


reported to be 0.75 (95% c.i. 0.71-0.79). Similarly, for the matched controls, the mean EQ-5D utility 


was estimated to be 0.79 (CI 0.75-0.83). Swinburn et al
140


 report that on average, post-surgery 


patients reported lower HRQoL scores than non-surgery patients (p=0.016) and matched controls 


(p=0.03).  


 


Woehl et al
109


 collected EQ-5D utility scores from 180 patients with active UC. Within this study 


population, the mean age was 55.0 years (s.d.=14.2) and the mean age at diagnosis was 34.1 years 


(s.d.=14.6). UC disease severity groups were categorised by SCAI-2 and were compared against 


patients with IPAA and ileostomy. The mean EQ-5D score was 0.73 (s.d.=0.29). Mean EQ-5D 


utilities were reported to be 0.87 (s.d.=0.15) for remission, 0.76 (s.d.=0.18) for mild disease, and 0.41 


(s.d.=0.34) for moderate/severe disease. Patients who had undergone IPAA reported an EQ-5D utility 


of 0.71 (s.d.=0.29) whilst patients with an ileostomy reported an EQ-5D score of 0.72 (s.d.=0.35). 


Therefore, the health utility scores for these surgery states were slightly below a mild disease severity. 


The difference between these five groups was statistically significant (p=0.001). 


 


In the base case analysis of the Assessment Group model, the Woehl et al study was selected for use 


as the valuation for the surgery state (0.71 to 0.72) is more consistent with the other post-surgery 


valuations identified
157-159


 as compared against the Swinburn et al
140


 study.  
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Table 70: Studies included in the systematic review of utility values 


  


State / Study 


1 2 3 4 5 6 7 8 9 10 


ACT1/2 PURSUIT Swinburn† Woehl Casellas† Leidl† Vaizey Van der Valk Richards Kuruvilla 


Study characteristics 


Sample size 486* 464 230 180 528 232 173 982 56 59 


Country Various Various UK UK Spain 


Germany 


(UK tariff) UK Netherlands UK US 


Health state valuations 


Remission 0.84-0.88  0.86-0.89  0.91 0.87 1.00 0.91 0.86 NR NR NR 


Response 0.79-0.82  0.80  0.80 0.76 0.70 0.74 0.77 NR NR NR 


Active UC NR NR 0.55 0.41 0.55 0.63 0.66 NR NR NR 


Post-surgery NR NR 0.59 


0.71-


0.72 NR NR NR 0.85‡ 0.85 0.90‡ 


Post-surgery 


complications NR NR NR NR NR NR NR NR NR  NR 
NR=not reported 


*Licensed arms only 


† Approximate estimates based on graph 


‡ Same value reported for pouch and for ileostomy 
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In order to maintain the ordinal ranking of remission, response and active UC states, 


remission was modelled as a baseline utility score parameter, with disutilities used to value 


the reductions in health associated with the loss of remission and the loss of response relative 


to a baseline of remission. The utility parameter for response is therefore modelled as 


Utility(remission) minus disutility(loss of remission) whilst the utility parameter for active UC 


is modelled as Utility(remission) minus disutility(loss of remission) minus disutility(loss of 


response). The utility score for post-surgery was based on the mean value reported by Woehl 


et al
109


 (this parameter was not characterised as a health decrement). Uncertainty surrounding 


the parameters describing remission utility and post-surgery utility was modelled using beta 


distributions, assuming that an equal number of patients were in each UC state. The disutility 


parameters were based on the mean and variance of the differences between the health states; 


this method ensures that the notionally better health state always has a monotonically better 


valuation than that for the notionally worse health state. 


 


As the studies identified for inclusion in the review did not identify any studies which 


employed the EQ-5D to value the health loss associated with surgery-related complications, 


other sources were required. The Assessment Group model adopts a similar approach to the 


AbbVie model to value this health decrement based on the difference between the surgery and 


chronic pouchitis valuations reported by Arseneau et al
110


 (TTO valuation – 0.57-0.40=0.17). 


It should be noted that this study used scenario-based TTO elicitation methods and therefore 


deviates from the NICE Reference Case.
78


 Health losses associated with transient 


complications of surgery are assumed not to last long enough to decrease HRQoL. The utility 


values in the model were not adjusted by age. The final utility vector for each treatment 


option is shown in Table 71.  


 


Table 71: Utility vectors for all states and treatment options 


  


Treatment 


Receiving biologic treatment   Receiving standard care 


Post-


surgery* 


No 


response Response Remission 


No 


response Response Remission 


Conventional 


management  0.41 0.76 0.87 0.41 0.76 0.87 0.70 


Infliximab  0.41 0.76 0.87 0.41 0.76 0.87 0.70 


Adalimumab  0.41 0.76 0.87 0.41 0.76 0.87 0.70 


Golimumab  0.41 0.76 0.87 0.41 0.76 0.87 0.70 


Colectomy  0.41 0.76 0.87 0.41 0.76 0.87 0.70 
*Including a proportion of patients with chronic pouchitis 
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Resource costs 


The model includes resource costs related to drug acquisition, drug administration (infliximab 


only), consultant visits, emergency and elective endoscopy, hospitalisations, blood tests, 


surgery and the management of surgery-related complications. 


 


Biologic drug resource use, acquisition and cost 


Table 72 shows the dosing regimens and associated costs for each of the biologic options 


within the model. With the exception of golimumab induction therapy, the biologic regimen 


assumed reflects the wording of the SmPC for that product.
133,147,148


 It should be noted that the 


SmPC for golimumab recommends that continued therapy should be reconsidered in patients 


who show no evidence of therapeutic benefit within 12-14 weeks (after 4 doses). However, 


the PURSUIT-SC trial
48


 evaluated clinical benefits at 6 weeks (after 2 doses). The costs and 


benefits of golimumab induction are modelled in line with the design of the PURSUIT-SC 


trial and therefore the costs within the induction phase relate only to the first two doses of 


golimumab. The dose adjustments for adalimumab were based on the estimate reported within 


the AbbVie submission.
63


 


 


Table 72: Dosing regimens and costs for biologic options 


Treatment group Mean doses and frequency within 


cycle 


Cycle cost 


Induction phase (8 week duration) 


Infliximab 5mg/kg 12 x 100mg infliximab (3 


outpatient appointments) 


£5,035.44 (acquisition) + 


£893.18 (administration = 


£5,928.44 


Adalimumab 


160mg/80mg 


4 x 40mg adalimumab +  


2 x 40mg adalimumab (self-


administered) 


£2,817.12 


Golimumab 


200mg/100mg 


4 x 50mg golimumab +  


2 x 50mg golimumab (self-


administered) 


£4,577.82 


Maintenance phase (26 week duration) 


Infliximab 5mg/kg 13.04  x 100mg infliximab (3.26 


outpatient appointments) 


£5,473.79 (acquisition) + 


£970.94 (administration) = 


£6,444.73 


Adalimumab 40mg 


EOW dosing 


(72.6% patients) 


13.04 x 40mg adalimumab £4,593.54 


Adalimumab 40mg 


EW dosing (27.4% 


patients) 


26.08 x 40mg adalimumab £9,187.08 


Golimumab 100mg 


(body mass>80kg, 


31.60% patients) 


13.04 x 50mg golimumab £9,952.67 


Golimumab 50mg 


(body mass<80kg, 


68.40% patients) 


6.52 x 50mg golimumab £4,976.34 
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Non-biologic drug resource use 


The costs of conventional therapies in each UC state are shown in Table 73. These resource 


costs were assumed to be the same for all biologic options and for the conventional 


management group. The treatments, dosing and their frequencies were based on expert 


opinion (personal communication: Professor Alan Lobo, Consultant Gastroenterologist, 


Sheffield Teaching Hospitals) and BNF dosing recommendations. Where multiple products 


are available, the least expensive was included in the analysis. The model assumes that all 


patients would receive 5-ASAs using Ipocol® at a dose of 2.4mg/day during induction and 


1.2mg/day during maintenance. Ninety percent of patients are also assumed to receive topical 


5-ASAs (80% enemas, 10% suppositories) during induction; these are assumed to be given 


for a maximum of 28-days per cycle. Following loss of response, the same therapies may also 


be used to re-induce response/remission; these same assumptions are applied during each 


maintenance cycle to the conventional management active UC state only. Eighty percent of 


patients are assumed to receive 2.5mg/kg azathioprine daily, with the remaining 20% 


receiving 6-MP at a dose of 1.5mg/kg daily (note it is likely that a lower proportion of 


patients will actually fulfil the criteria for treatment hence this may be an overestimate). All 


patients are also assumed to require one course of oral prednisolone during induction with the 


dose starting at 40mg and tapered by 5mg each week until the dose is zero  (again, the same 


assumption is made with respect to re-induction of response/remission in patients in the 


conventional management active UC state during each maintenance cycle). The model does 


not include estimates of uncertainty around drug usage. 
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Table 73: Conventional drug regimen costs per induction/maintenance cycle 


Drug - brand Regimen assumed (% 


use) 


Unit cost Cost per cycle (for 


those receiving 


treatment) 


Induction phase (8 weeks) 


5-ASAs (oral) – 


Ipocol® 


2.4mg/day for 56 


days (100% patients) 


400mg (120 tabs) = 


£17.68 


£49.50 


5-ASAs (enema) – 


Asacol® 


1 metered 


application/day for 28 


days (80% patients) 


1mg (14 application 


canister) = £26.72 


£53.44 


5-ASAs (suppository) 


– Asacol® 


1.5g/day for 28 days 


(10% patients) 


250mg (20 


suppository pack) = 


£4.82 


£20.24 


Azathioprine – non-


proprietary 


2.5mg/kg daily for 56 


days (80% patients) 


50mg (56 tabs) = 


£3.85 


£14.82 


6-mercaptopurine – 


Puri-Nethol® 


1.5mg/kg daily for 56 


days (20% patients) 


50mg (25 tabs) = 


£50.47 


£261.15 


Prednisolone (oral) – 


non-proprietary 


40mg tapered by 


5mg/week until dose 


is zero after 56 days 


(100% patients) 


5mg (28 tabs) = 


£1.03 


£9.27 


Maintenance phase (26 weeks) 


5-ASAs (oral) – 


Ipocol® 


1.2mg/day for 182.63 


days (100% patients) 


400mg (120 tabs) = 


£17.68 


£80.72 


5-ASAs (enema) – 


Asacol®* 


1 metered 


application/day for 28 


days (80% patients) 


1mg (14 application 


canister) = £26.72 


£53.44 


5-ASAs (suppository) 


– Asacol®* 


1.5g/day for 28 days 


(10% patients) 


250mg (20 


suppository pack) = 


£4.82 


£20.24 


Azathioprine – non-


proprietary 


2.5mg/kg daily for 


182.63 days (80% 


patients) 


50mg (56 tabs) = 


£3.85 


£48.34 


6-mercaptopurine – 


Puri-Nethol® 


1.5mg/kg daily for 


182.63 days (20% 


patients) 


50mg (25 tabs) = 


£50.47 


£851.66 


Prednisolone (oral) – 


non-proprietary* 


40mg tapered by 


5mg/week until dose 


is zero after 56 days 


(100% patients) 


5mg (28 tabs) = 


£1.03 


£9.27 


* Costs included for patients in conventional management active UC state only to re-induce response/remission 


 


Other UC health state resource use 


Health state costs relating to the use of elective and emergency endoscopy, hospitalisations, 


consultant visits and blood tests were taken from the previous economic analysis reported by 


Tsai et al
82


 (see Table 74). As Tsai et al
82


 did not report any uncertainty around these resource 


use estimates, the standard error was arbitrarily assumed to be equal to 10% of the mean. 
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Table 74: UC resource use per year
82


 


Resource item Remission Response 


No 


response 


Post-surgery 


remission 


Post-surgery 


complications 


Consultant visit 2.00 4.50 6.50 1.50 1.75 


Hospitalisation episode  0.30 0.30 0.30 0.00 3.25 


Blood tests 3.25 3.90 6.50 1.50 3.25 


Elective endoscopy 0.20 0.50 2.00 1.25 0.65 


Emergency endoscopy 0.00 0.25 0.75 0.50 0.13 


 


The MSD submissions to NICE included a meta-analysis in which relative risks were derived 


for hospitalisations for adalimumab 160mg/80mg/40mg and infliximab 5mg/kg versus 


conventional treatment.
65,67


 The MSD NMA did not include estimates of the relative risk of 


hospitalisation for golimumab versus conventional treatment as this was not measured in the 


PURSUIT-Maintenance trial. The relative risk for golimumab was assumed to be the same as 


that for adalimumab (the least favourable option); this assumption favours golimumab 


compared against the other options included in the economic analysis. The relative risks used 


in the model are shown in Table 75. 


 


Table 75: Relative risks of hospitalisation for infliximab, adalimumab and 


golimumab
65,67


 


Drug Relative risk of 


hospitalisation 


Estimated 


standard 


error 


Comment 


Infliximab 0.64 0.13 Taken from MSD submission NMA
65,67


 


Adalimumab 0.70 0.12 


Golimumab 0.70 0.12 Assumed to be the same as relative risk for 


adalimumab 


 


Unit costs for UC health state resource use, surgery and complications 


The unit costs for UC health state resource use, surgery and complications were taken from 


NHS Reference Costs and are shown in Table 76.  
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Table 76: Unit costs for UC health state resource use, surgery and complications 


Item Unit cost Standard 


error 


Source 


Consultant visit £123.43 £3.30 NHS Reference Costs 2013,
131


 WF01A, 


Gastroenterology, Non-Admitted Face to Face 


Attendance, Follow-up  


Hospitalisation £2,722.96 £101.66 NHS Reference Costs 2013,
131


 FZ37N, 


Gastroenterology, Inflammatory Bowel Disease, 


with Single Intervention, with CC Score 0-3 


Elective endoscopy £462.36 £14.96 NHS Reference Costs 2013,
131


 FZ51Z, 


Gastroenterology, Diagnostic Colonoscopy, 19 


years and over 


Emergency endoscopy £512.62 £26.20 NHS Reference Costs 2013,
131


 FZ51Z, 


Gastroenterology, Diagnostic Colonoscopy, 19 


years and over 


Blood tests £1.94 £0.26 NHS Reference Costs 2013,
131


 DAPS03, 


Integrated Blood Services 


Surgery £8,792.85 £473.03 NHS Reference Costs 2013,
131


 FZ73F, Colorectal 


Surgery, Very Complex Large Intestine 


Procedures with CC Score 0-2 


Medical management of 


complications* 


£4,170.95 £464.59 NHS Reference Costs 2013,
131


 WA12D, 


Colorectal Surgery, Complications of Procedures, 


with CC Score 0 
* Assumes a length of stay of 7 days 


 


6.2.2.4 Methods for model evaluation 


The model is fully probabilistic. The base case analysis relates to use of infliximab, 


adalimumab and golimumab within an adult population, based on the expectation of the 


mean. The cost-effectiveness of competing options are evaluated within a fully incremental 


analysis according to standard cost-effectiveness decision rules.
77


  Results of the probabilistic 


analyses are presented separately for patients for whom colectomy is a potential option and 


those for whom it is not. Decision uncertainty is represented using cost-effectiveness planes 


and CEACs.  


 


A secondary analysis is presented for the paediatric population; this analysis compares 


infliximab versus standard non-biological treatments versus colectomy. Given the absence of 


head-to-head trials of infliximab versus any other therapy, this analysis is exactly the same as 


the base case analysis except that the patients’ starting age is set to 15 years (the median age 


within Hyams et al). 


 


In addition to the main analyses, a number of secondary scenario analyses and sensitivity 


analyses are presented (see Box 5). It should be noted that whilst the base case economic 


analysis utilises the results of the NMA models, sensitivity analyses #4 present pairwise 


estimates of cost-effectiveness using direct head-to-head transition probabilities sourced from 







233 


 


the individual clinical trials of infliximab, adalimumab and golimumab. The pairwise analysis 


of infliximab uses simple pooling of the ACT1/2 trial data. The pairwise analysis of 


adalimumab is based on the anti-TNF-naïve subgroup from ULTRA2. The golimumab 


analysis is based on the data from the PURSUIT-SC trial and the PURSUIT-Maintenance 


trial. 


 


Unless otherwise stated, all results are discounted at a rate of 3.5%. 
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Box 5: Sensitivity/scenario analyses undertaken using the Assessment Group model 


 Base case analysis: NMA using anti-TNF-α naïve subgroup from ULTRA2
46,126


 and 


excluding Suzuki et al
47


 (probabilistic) 


 Sensitivity analysis 1: NMA using ITT population from ULTRA2
46


 and excluding 


Suzuki et al
47


 (probabilistic) 


 Sensitivity analysis 2: NMA using anti-TNF-α naïve subgroup from ULTRA2
46,126


 


and including Suzuki et al
47


 (probabilistic) 


 Sensitivity analysis 3: NMA using ITT population from ULTRA2
46,126


 and including 


Suzuki et al
47


 (probabilistic) 


 Sensitivity analysis 4: Pairwise head-to-head comparisons of infliximab, golimumab 


and adalimumab versus conventional management using direct trial evidence from 


ACT1/2, ULTRA2 and PURSUIT
46,48,50,126


  (deterministic) 


 Sensitivity analysis 5: Base case using point estimates of parameters (deterministic) 


 Sensitivity analysis 6: Time horizon=20 years (deterministic) 


 Sensitivity analysis 7: Time horizon=10 years (deterministic) 


 Sensitivity analysis 8: Time horizon=5 years (deterministic) 


 Sensitivity analysis 9:All utilities except post-surgical complications drawn from 


Swinburn et al
140


 (deterministic) 


 Sensitivity analysis 10: Utilities of response/remission drawn from ACT1 trial
50 


(deterministic) 


 Sensitivity analysis 11: Utilities of response/remission drawn from PURSUIT-


Maintenance trial
48


 (deterministic) 


 Sensitivity analysis 12:  Relative risk of hospitalisation for golimumab vs 


conventional treatment assumed to be 1.0 (deterministic) 


 Sensitivity analysis 13:  UC health state costs doubled (deterministic) 


 Sensitivity analysis 14:  UC health state costs halved (deterministic) 


 Sensitivity analysis 15: Probability of chronic pouchitis doubled (deterministic) 


 Sensitivity analysis 16: Probability of chronic pouchitis halved (deterministic) 


 Sensitivity analysis 17: Cost of surgery doubled (deterministic) 


 Sensitivity analysis 18: Cost of surgery halved (deterministic) 


 Sensitivity analysis 19: Probability of undergoing surgery in drug groups halved 


(deterministic) 
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6.2.2.5 Model verification and validation 


The Assessment Group undertook a number of measures to ensure the credibility of the model 


(author/advisor initials are shown in brackets). 


 Peer review of economic analysis by two internal clinical advisors (SH, AL), one 


external clinical expert (MH) and one external methodological expert (SD) 


 Verification of executable model by a second modeller not involved in its 


implementation (HB) 


 Double-programming of separate Markov models for all five treatment options by the 


lead modeller (PT) 


 Scrutiny of implemented model coding and formulae by lead modeller (PT) 


 Double-checking of accuracy of all model inputs against sources 


 Comparison of model results using point estimates of parameters and expectation of 


the mean 


 Comparison of mean of all parameter samples against point estimates of parameters 


 Examination of all identified sources of discrepancy 


 Model testing using sensitivity analysis and use of extreme parameter values 


 Comparison of model results against manufacturers’ models (see Section 6.1) 


 


6.2.3 Assessment Group model results 


6.2.3.1 Central estimates of cost-effectiveness (base case analysis - adults) 


Table 77 presents the base case results generated using the probabilistic version of the model 


within an adult population in whom colectomy is an acceptable option. The base case analysis 


of the model suggests that colectomy is expected to produce 14.72 QALYs at a cost of 


approximately £41,900 over the patient’s remaining lifetime. All medical options are 


expected to produce substantially fewer QALYs at a greater cost than colectomy, hence 


colectomy is expected to dominate infliximab, adalimumab, golimumab and conventional 


non-biologic treatments. 


 


Table 77: Probabilistic cost-effectiveness results, base case analysis, adult patients in 


whom colectomy is an option (medical and surgical treatments) 


Option QALYs Costs Incremental 


QALYs 


Incremental 


cost 


ICER 


Colectomy 14.72 £41,920.71 - - dominating 


Adalimumab 10.83 £89,288.61 - - dominated 


Infliximab 10.82 £94,664.81 - - dominated 


Golimumab 10.65 £88,107.84 - - dominated 


Conventional 


treatment 


10.48 £71,592.46 - - dominated 
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Figure 90 presents cost-effectiveness acceptability curves (CEACs) for infliximab, 


adalimumab, golimumab, conventional treatment and colectomy for the adult population. 


Assuming a willingness to pay (WTP) threshold of £20,000 per QALY gained, the probability 


that colectomy produces the greatest amount of expected net benefit is approximately 0.97. 


The probability that any of the biologic treatments produce the greatest amount of expected 


net benefit at this threshold is approximately zero. Assuming a WTP threshold of £30,000 per 


QALY gained, the probability that colectomy produces the greatest amount of expected net 


benefit is approximately 0.96. The probability that any of the biologic treatments produce the 


greatest amount of expected net benefit at this threshold is approximately zero. 


 


Figure 90: CEACs, base case analysis, adult patients in whom colectomy is an option 


(medical and surgical treatments) 


 
 


Table 78 presents the probabilistic base case model results within an adult population in 


whom colectomy is not an acceptable option, thus relevant treatment options are restricted to 


medical treatments only (infliximab, adalimumab, golimumab and conventional non-biologic 


treatments). The model results suggest that within this population infliximab is expected to be 


dominated by adalimumab (note - the difference in QALYs is very small), whilst golimumab 


is expected to be ruled out due to extended dominance. The incremental cost-effectiveness of 


adalimumab versus conventional treatment is expected to be £50,624 per QALY gained. 
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Table 78: Probabilistic cost-effectiveness results, base case analysis, adult patients in 


whom colectomy is not an option (medical treatments only) 


Option QALYs Costs Incremental 


QALYs 


Incremental 


cost 


ICER 


Adalimumab 10.83 £89,288.61 0.35 £17,696.15 £50,623.66 


Infliximab 10.82 £94,664.81 - - dominated 


Golimumab 10.65 £88,107.84 - - ext dom 


Conventional 


treatment 


10.48 £71,592.46 - - - 


Ext dom – extendedly dominated 


 
Figure 91 presents CEACs for infliximab, adalimumab, golimumab and conventional 


treatment within a population in whom colectomy is not an option. Assuming a WTP 


threshold of £20,000 per QALY gained, the probability that conventional non-biologic 


treatment produces the greatest expected net benefit is approximately 1.0. Assuming a WTP 


threshold of £30,000 per QALY gained, the probability that conventional management 


produces the greatest expected net benefit is approximately 0.96.  


 
Figure 91: CEACs, base case analysis, adult patients in whom colectomy is not an option 


(medical treatments only) 


 
 


6.2.3.2 Central estimates of cost-effectiveness (base case analysis – paediatric population) 


Table 79 presents the base case results generated using the probabilistic version of the model 


within a paediatric population in whom colectomy is an acceptable option. The base case 


analysis of the model suggests that colectomy is expected to produce 17.55 QALYs at a cost 
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of approximately £47,900 over the patient’s remaining lifetime. Infliximab and conventional 


management are expected to produce substantially fewer QALYs at a greater cost than 


colectomy, hence colectomy is expected to dominate these medical options. 


 


Table 79: Probabilistic cost-effectiveness results, base case analysis, paediatric patients 


in whom colectomy is an option (medical and surgical treatments) 


Option QALYs Costs Incremental 


QALYs 


Incremental 


cost 


ICER 


Colectomy 17.55 £47,871.23 - - dominating 


Infliximab 13.01 £106,759.45 - - dominated 


Conventional 


treatment 


12.67 £83,491.53 - - dominated 


 


Figure 92 presents CEACs for infliximab, conventional treatment and colectomy for the 


paediatric population. Assuming a WTP threshold of £20,000 per QALY gained, the 


probability that colectomy produces the greatest amount of expected net benefit is 


approximately 0.98. Assuming a WTP threshold of £30,000 per QALY gained, the 


probability that colectomy produces the greatest amount of expected net benefit is 


approximately 0.96. The probability that infliximab produces the greatest amount of expected 


net benefit at these thresholds is approximately zero.  


 


Figure 92: CEACs, base case analysis, paediatric patients in whom colectomy is an 


option (medical and surgical treatments) 
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Table 80 presents the probabilistic base case model results within a paediatric population in 


whom colectomy is not an acceptable option, thus relevant treatment options are restricted to 


infliximab and conventional non-biologic treatments. The model indicates that within this 


population, infliximab is expected to produce an additional 0.34 QALYs at an additional cost 


of £23,268 over the patient’s remaining lifetime; the ICER for infliximab versus conventional 


management is expected to be £68,364 per QALY gained. 


 


Table 80: Probabilistic cost-effectiveness results, base case analysis, paediatric patients 


in whom colectomy is not an option (medical treatments only) 


Option QALYs Costs Incremental 


QALYs 


Incremental 


cost 


ICER 


Infliximab 13.01 £106,759.45 0.34 £23,267.92 £68,364.03 


Conventional 


treatment 


12.67 £83,491.53 - - - 


 


Figure 93 presents CEACs for infliximab and conventional treatment for the paediatric 


population. Assuming WTP thresholds of £20,000 and £30,000 per QALY gained, the 


probability that conventional management produces the greatest amount of expected net 


benefit is approximately 1.0. The probability that infliximab produces the greatest amount of 


expected net benefit at these thresholds is approximately zero.  


 


Figure 93: CEACs, base case analysis, paediatric patients in whom colectomy is not an 


option (medical and surgical treatments) 
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6.2.3.3 NMA sensitivity analyses (sensitivity analyses 1-3, probabilistic) 


Table 81 summarises the results of the economic analysis for the adult population based on 


the three alternative sensitivity analyses.  


 


Table 81: Results of probabilistic NMA sensitivity analyses 


 Colectomy Infliximab  Adalimumab Golimumab Conventional 


management 


Adult population in whom colectomy is an option  


NMA sensitivity analysis #1 – ULTRA2 ITT population, excluding Suzuki et al 


ICER dominating dominated dominated dominated dominated 


P(optimal £20,000/QALY)  0.97 0.00 0.00 0.00 0.03 


P(optimal £30,000/QALY) 0.96 0.00 0.00 0.00 0.04 


NMA sensitivity analysis #2 - ULTRA2 anti-TNF-α naïve subgroup, including Suzuki et al 
ICER dominating dominated dominated dominated dominated 


P(optimal £20,000/QALY)  0.96 0.00 0.00 0.00 0.04 


P(optimal £30,000/QALY) 0.94 0.00 0.00 0.00 0.06 


NMA sensitivity analysis #3 – ULTRA2 ITT population, including Suzuki et al 
ICER dominating dominated dominated dominated dominated 


P(optimal £20,000/QALY)  0.95 0.00 0.00 0.00 0.05 


P(optimal £30,000/QALY) 0.93 0.00 0.00 0.00 0.93 


Adult population in whom colectomy is an not option 
NMA sensitivity analysis #1 – ULTRA2 ITT population, excluding Suzuki et al 
ICER n/a £251,121 


[1] 


£54,309 


[2] 


ext dom 


[3] 


- 


[4] 


P(optimal £20,000/QALY)  n/a 0.00 0.00 0.00 1.00 


P(optimal £30,000/QALY) n/a 0.00 0.02 0.00 0.98 


NMA sensitivity analysis #2 - ULTRA2 anti-TNF-α naïve subgroup, including Suzuki et al 
ICER n/a £525,806 


[1] 


£56,656 


[2] 


ext dom 


[3] 


- 


[4] 


P(optimal £20,000/QALY)  n/a 0.00 0.00 0.00 1.00 


P(optimal £30,000/QALY) n/a 0.00 0.01 0.00 0.98 


NMA sensitivity analysis #3 – ULTRA2 ITT population, including Suzuki et al 
ICER n/a dominated 


[2] 


£56,013.52 


[1] 


ext dom 


[3] 


-  


[4] 


P(optimal £20,000/QALY)  n/a 0.00 0.00 0.00 1.00 


P(optimal £30,000/QALY) n/a 0.00 0.02 0.00 0.98 
Ext dom – extendedly dominated; n/a – not applicable 


Where different to the base case analysis, the QALY rank is shown in parentheses [ ] 


 


In the circumstances whereby colectomy is an option, the three NMA sensitivity analyses 


produce very similar results to the base case analysis. In all three analyses, colectomy is 


consistently expected to dominate all medical treatment options. Assuming a WTP threshold 


of £20,000 per QALY gained, the probability that colectomy produces the greatest amount of 


net benefit is expected to be between 0.95 and 0.97. Assuming a WTP threshold of £30,000 


per QALY gained, the probability that colectomy produces the greatest amount of net benefit 


is expected to be between 0.93 and 0.96. Where colectomy is not an acceptable option, the 


results are influenced by which studies are included in the NMA, as the difference in 
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effectiveness between adalimumab and infliximab is very small. Golimumab is consistently 


expected to be ruled out of the analysis due to extended dominance. In sensitivity analyses 1 


and 2, infliximab is expected to produce slightly more QALYs than adalimumab, however the 


ICER for infliximab versus adalimumab is expected to be greater than £251,000 per QALY 


gained. In these sensitivity analyses, the ICER for adalimumab versus conventional non-


biologic treatment is expected to be greater than £54,000 per QALY gained. In sensitivity 


analysis 3, infliximab is expected to be ruled out due to simple dominance; the ICER for 


adalimumab versus conventional non-biologic treatments is expected to be approximately 


£56,000 per QALY gained. 


 


6.2.3.4 Head-to-head analyses (sensitivity analysis 4) 


Table 82 presents the results of the economic analysis using the direct head-to-head trial data. 


 


Table 82: Head-to-head analysis – adult population, infliximab versus conventional 


management 


Option QALYs Costs Incremental 


QALYs 


Incremental 


cost 


ICER 


Infliximab versus conventional management and colectomy 


Colectomy 14.69 £41,962.22 - - dominating 


Infliximab 11.62 £85,116.81 - - dominated 


Conventional 


treatment 


11.44 £68,041.14 - - dominated 


Adalimumab versus conventional management and colectomy 


Colectomy 14.69 £41,962.22 - - dominating 


Adalimumab 10.23 £88,393.06 - - dominated 


Conventional 


treatment 


10.02 £73,206.96 - - dominated 


Golimumab versus conventional management and colectomy 


Colectomy 14.69 £41,962.22 - - dominating 


Golimumab 10.16 £89,228.93 - - dominated 


Conventional 


treatment 


9.99 £73,321.49 - - dominated 


 
The head-to-head analyses indicate that colectomy is expected to dominate all medical 


options. Within a population in whom colectomy is not an acceptable option, the incremental 


cost-effectiveness of infliximab versus conventional non-biologic treatments is estimated to 


be £96,682 per QALY gained, the ICER for adalimumab versus conventional non-biologic 


treatments is estimated to be £70,075 per QALY gained and the ICER for golimumab versus 


conventional non-biologic treatments is estimated to be £90,720 per QALY gained. 


 


Sensitivity analyses 5-19 - Other deterministic sensitivity analyses (medical and surgical 


options) 
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Table 83 presents the results of the remaining deterministic sensitivity analysis (analyses 5-


19).  


 


Table 83: Other deterministic sensitivity analyses 


Sensitivity analysis 


Incremental cost per QALY gained 


Infliximab  Adalimumab  


 


Golimumab  


Conventional 


management Colectomy 


SA5: Base case using point 


estimates of parameters 


dominated dominated dominated dominated dominating 


SA6: Time horizon=20 


years  


dominated dominated dominated dominated dominating 


SA7: Time horizon=10 


years  


dominated dominated dominated dominated dominating 


SA8: Time horizon=5 years  dominated dominated dominated - £1,554 


SA9: All utilities except 


post-surgical 


complications drawn from 


Swinburn et al
140†


 


£179,374 


[1] 


£80,315 


[2] 


dominated  


[3] 


ext dom 


[4] 


- 


SA10: Utilities of 


response/remission drawn 


from ACT1 trial
50


 (0.88, 


0.82 for remission and 


response respectively) 


dominated dominated dominated dominated dominating 


SA11: Utilities of 


response/remission drawn 


from PURSUIT-


Maintenance trial
48


 (0.89, 


0.80 for remission and 


response respectively) 


dominated dominated dominated dominated dominating 


SA12:  Relative risk of 


hospitalisation for 


golimumab vs 


conventional treatment 


assumed to be 1.0 


dominated dominated dominated dominated dominating 


SA13:  UC health state 


resource use doubled 


dominated dominated dominated dominated dominating 


SA14:  UC health state 


resource use halved 


dominated dominated dominated dominated dominating 


SA15: Probability of 


chronic pouchitis doubled 


dominated dominated dominated dominated dominating 


SA16: Probability of 


chronic pouchitis halved 


dominated dominated dominated dominated dominating 


SA17: Cost of surgery 


doubled 


dominated dominated dominated dominated dominating 


SA18: Cost of surgery 


halved 


dominated dominated dominated dominated dominating 


SA19: Probability of 


undergoing surgery in drug 


groups halved 


dominated dominated dominated dominated dominating 


Ext dom – extendedly dominated 


* Excluded as adalimumab and golimumab have marketing authorisation in adult populations only 


† QALY rank shown in parentheses [ ] 
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The analyses indicate that the model results remain largely unaffected by changes in the 


model time horizon, assumed patient age, utilities for remission and response, assumptions 


regarding UC resource use, and the colectomy rate. The model is however very sensitive to 


assumptions regarding the relative utilities of remission, response, active UC and post-


surgery. Within the sensitivity analysis in which utility values are drawn from Swinburn et 


al
140


 (analysis number 11), the rank ordering of QALY gains is altered such that colectomy 


moves from being the most effective option to the least effective option. In this scenario, 


golimumab and conventional non-biologic treatments are expected to be ruled out of the 


analysis, the ICER for adalimumab versus colectomy is estimated to be approximately 


£80,315 per QALY gained whilst the ICER for infliximab versus adalimumab is estimated to 


be approximately £179,374 per QALY gained. 


 


6.3 Budget impact analysis 


This section presents an analysis of the expected net budget impact of introducing infliximab, 


adalimumab and golimumab for the treatment of moderate to severe UC in England and 


Wales. Budget impact estimates are presented annually for a 5-year period. The analysis 


makes the following assumptions: 


 The prevalence of UC is 240 per 100,000 population 


 The incidence of UC is 10 per 100,000 population 


 The population of England and Wales is approximately 56million 


 14.5% of all UC patients would be eligible to receive biologic treatments
80


 


 All patients who are eligible for treatment with biologics will receive these therapies 


 Discounting is not applied  


 


These assumptions suggest an eligible prevalent UC cohort of approximately 19,488 patients 


and an eligible incident cohort of approximately 812 patients per year. Based on the cost 


distribution over time estimated for each treatment using the Assessment Group model, 


combined with the estimated eligible prevalent and incident cohorts in each year, this gives 


rise to the budget impact estimates presented in Table 84. Assuming full uptake of these 


drugs, the estimated net budget impact of infliximab, adalimumab and golimumab for the 


treatment of moderate to severe UC is estimated to be between £269million and £434million. 
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Table 84: Estimated absolute and net budgetary impact of introducing biologics for the 


treatment of moderate to severe UC in England and Wales 


Year Infliximab Adalimumab Golimumab Conventional non-


biologic treatments 


Absolute budget impact for each treatment 


Year 1 £320,110,846 £212,330,484 £274,167,240 £74,464,026 


Year 2 £144,962,276 £113,527,742 £129,696,877 £68,924,692 


Year 3 £123,381,870 £107,709,058 £108,800,972 £73,417,250 


Year 4 £112,139,838 £104,975,394 £100,118,987 £76,740,469 


Year 5 £106,761,267 £103,549,916 £97,224,320 £79,522,798 


Net budget impact for costs of biologic less costs of conventional treatments 


Year 1 £245,646,820 £137,866,457 £199,703,214 - 


Year 2 £76,037,584 £44,603,050 £60,772,185 - 


Year 3 £49,964,620 £34,291,808 £35,383,722 - 


Year 4 £35,399,369 £28,234,925 £23,378,518 - 


Year 5 £27,238,469 £24,027,118 £17,701,522 - 


Total cost over 5 


years 


£434,286,862 £269,023,359 £336,939,161  


  


6.4 Discussion 


The manufacturers of adalimumab, infliximab and golimumab submitted economic models to 


assess the cost-effectiveness of biologic therapies versus conventional treatment. The MSD 


infliximab submission model indicates that the estimated ICER for infliximab versus standard 


non-biologic treatment (colectomy) is £37,682 per QALY gained.
65


 The MSD golimumab 


submission reports an estimated ICER of £27,322 per QALY gained.
67


 The AbbVie 


submission reports a base case ICER of £34,590 per QALY gained.
63


 The Assessment Group 


scrutinised these models and critiqued the evidence and assumptions which underpin the cost-


effectiveness estimates reported by the manufacturers. A number of problems with these 


models were identified by the Assessment Group, particularly with respect to the exclusion of 


relevant treatment options specified in the final NICE scope
41


 and the use of a short time 


horizon. In addition, the MSD model does not include a fully incremental analysis, confuses 


evidence from populations with varying degrees of UC severity and inadequately reflects 


likely UK treatment pathways. As a consequence of these problems, the Assessment Group 


do not believe that the cost-effectiveness evidence produced by either manufacturer 


adequately addresses the specified decision problem. 


 


In light of the problems with the manufacturers’ submitted economic analyses, the 


Assessment Group developed a de novo cost-effectiveness model to assess infliximab, 


adalimumab, golimumab, conventional non-biologic treatments and elective surgery within 


the moderate to severe UC population. The Assessment Group model differs from both the 


manufacturers’s models in that all relevant medical and surgical options are evaluated over a 


lifetime horizon, as specified in the final NICE scope. Underpinning the Assessment Group 
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model is a series of complex network meta-analyses which synthesise all relevant evidence 


relating to infliximab, adalimumab, golimumab and conventional non-biologic therapies. A 


summary of the key differences between the Assessment Group model and the manufacturers’ 


models is presented in Table 85. 


 


Table 85: Summary of key differences between the Assessment Group model and the 


manufacturers’ models 


Element of 


evaluation 


Assessment Group 


model (base case) 


MSD models
65,67


 AbbVie model
63


 


Options evaluated (i) infliximab 


(ii) adalimumab  


(iii) golimumab  


(iv) conventional 


non-biologic 


treatments  


(v) colectomy 


(i) infliximab 


(ii) adalimumab  


(iii) golimumab  


(iv) conventional 


non-biologic 


treatments  


 


(i) adalimumab  


(ii) conventional non-


biologic treatments  


 


Time horizon Lifetime 10 years 10 years 


Source of efficacy 


evidence 


NMA using 


unpublished ordered 


categorical data 


NMA using 


published binomial 


data (includes 


manipulation of 


PURSUIT-


Maintenance trial 


data) 


Unpublished data 


from ULTRA2 and 


ULTRA1/2 extension 


study supplemented 


using estimates from 


Kane et al
134


 and 


Odes et al
120


 


Treatment options 


following failure of 


biologic 


Conventional non-


biologic treatments 


and possible 


colectomy 


Relapse management 


and imminent 


colectomy 


Conventional non-


biologic treatments 


and possible 


colectomy 


Possible transitions 


between active UC 


states (remission, 


response, no 


response) 


All transitions in 


matrix allowed 


Patients losing 


remission transit to 


response, patients 


achieving response 


cannot achieve 


remission 


All transitions in 


matrix allowed 


Source of health 


utilities 


Woehl et al
160


 


(chronic pouchitis 


valued using 


Arseneau et al
110


) 


ACT1/PURSUIT-


Maintenance, Woehl 


et al,
160


 complications 


valued using 


Arseneau et al
110,161


 


Swinburn et al,
63


 Tsai 


et al,
82


 complications 


valued using 


weighted average of 


Arseneau et al,
110


 Hu 


et al
141


 and Smith and 


Roberts
142


 


 


The base case analysis of the Assessment Group model suggests that within an adult UC 


population, colectomy is expected to produce 14.72 discounted QALYs at a discounted cost 


of approximately £41,900 over the patient’s remaining lifetime. All medical options are 


expected to produce substantially fewer QALYs at a greater cost than colectomy, hence 


colectomy is expected to dominate infliximab, adalimumab, golimumab and conventional 


non-biologic treatments. Importantly however, elective colectomy may not be considered an 
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acceptable or preferable option for some proportion of patients. In circumstances whereby 


only drug options are considered acceptable, the base case version of the Assessment Group 


model suggests that infliximab and golimumab are expected to be ruled out due to dominance, 


whilst the incremental cost-effectiveness of adalimumab versus conventional non-biologic 


treatment is expected to be approximately £50,600 per QALY gained. 


 


The Assessment Group also undertook a separate probabilistic economic analysis of 


infliximab, conventional non-biologic treatments and colectomy within a paediatric 


population (mean age=15 years). Where colectomy is an acceptable treatment option, the 


economic analysis suggests that this option dominates infliximab and conventional non-


biologic treatments. Where colectomy is not an acceptable option, the economic analysis 


suggests that the incremental cost-effectiveness of infliximab versus conventional treatments 


is approximately £68,400 per QALY gained. This analysis is however based on adult efficacy 


evidence hence it should be interpreted with some degree of caution. 


 


Three separate probabilistic sensitivity analyses were undertaken using data from the 


Japanese trial reported by Suzuki et al
47


 and using the ITT data rather than anti-TNF-α naïve 


patients from ULTRA2.
46,126


 Across these three scenarios, the general conclusions of the 


economic analysis remain unchanged. The Assessment Group also undertook separate 


comparisons of (i) infliximab versus colectomy and conventional treatments, (ii) adalimumab 


colectomy and versus conventional treatments and (iii) golimumab versus colectomy and 


conventional treatments using the head-to-head trials rather than the NMA models. These 


analyses indicate that where colectomy is an acceptable option, it is expected to dominate the 


drug options. Where colectomy is not an acceptable option, the ICERs produced from these 


analyses are all in excess of £70,000 per QALY gained.  


 


A number of simple sensitivity analyses were also undertaken using the point estimates of 


model parameters. Across these scenarios, the model results appear to be insensitive to 


changes in these assumptions, with the exception of the HRQoL values assumed. Within the 


scenario whereby utilities from Swinburn et al
63


 are used in the model (rather than those 


reported by Woehl et al
162


 as per the base case analysis), colectomy produces the lowest 


QALY gain and conventional management and golimumab are ruled out due to extended 


dominance. Within this scenario, the incremental cost-effectiveness of adalimumab versus 


elective colectomy is estimated to be £80,315 per QALY gained, whilst the incremental cost-


effectiveness of infliximab versus adalimumab is estimated to be £179,374 per QALY gained. 


Whilst these results are very different to the Assessment Group’s base case analysis, the 


economic conclusions that should be drawn from this sensitivity analysis are not.   
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7. ASSESSMENT OF FACTORS RELEVANT TO THE NHS AND 


OTHER PARTIES 


 
7.1 Surgery and patient choice  


Surgery may be considered as an option for patients with UC for a number of indications 


including due to complications of disease, perceived risk of or identified dysplasia/neoplasia 


or due to lack or loss of efficacy of medical treatments. For a proportion of patients without 


emergency symptoms, surgery may not represent an acceptable treatment option.  


 


7.2 Administration route – i.v. infusions versus s.c. injection  


The method of drug administration differs between the interventions included in this 


appraisal. Infliximab is given via i.v. infusion whilst adalimumab and golimumab are 


administered via subcutaneous injection. Infliximab therefore requires outpatient attendances, 


additional nursing care and monitoring. These resources are not required for the 


administration of adalimumab or golimumab. Pre-infusion prophylaxis may be required to 


minimise the risk of infusion reactions associated with infliximab. 


 


7.3 Training for subcutaneous injections 


Where considered appropriate by the physician, patients, family members and/or carers 


require training for the administration of subcutaneous injections. This training is associated 


with additional resource use and costs. 


 


7.4 Screening for TB and other infectious diseases (e.g. hepatitis B) 


All of the biologic therapies considered in this assessment report may be associated with the 


reactivation of TB. Patients should be screened for TB (and other infectious disease e.g. 


hepatitis B) before initiation of treatment. 


 


7.5 Off-license use in children for golimumab and adalimumab 


Currently, infliximab is the only biologic treatment option that is licensed for the treatment of 


moderate to severe UC in children in the UK.  
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8. DISCUSSION 


8.1 Statement of principal findings 


8.1.1 Principal findings – clinical effectiveness 


A total of ten RCTs were identified in the clinical effectiveness systematic review, of which 


nine related to adults and one was conducted in a paediatric population. All of the adult RCTs 


were performed against placebo (with the exception of UC-SUCCESS) and were a maximum 


of one year in study duration. No head-to-head RCTs were identified in which interventions 


of interest were assessed against each other.  


 


The risks of bias associated with included RCTs were assessed using the Cochrane risk of 


bias instrument. Only three RCTs could be considered as being at overall low risk of bias (as 


allocation concealment, blinded outcome assessment and completeness of outcome data were 


all judged as low risk). It should be noted that one of the maintenance trials (PURSUIT- 


Maintenance) re-randomised patients who had previously responded to golimumab induction 


therapy in two previous trials; the extent of this potential bias on patient outcomes is unclear. 


 


The outcome measures pre-specified in the final NICE scope were all addressed by the 


included trial evidence, with the exception of rates of relapse. Clinical response and remission 


data based on complete Mayo scores were well reported across trials. Evidence was identified 


to demonstrate that patients receiving infliximab, adalimumab or golimumab were more 


likely than patients receiving placebo to achieve clinical response and remission at induction 


and maintenance time points. Patients in the UC-SUCCESS trial who received combination 


treatment with infliximab and azathioprine experienced the most favourable rates of steroid-


free remission compared with infliximab and azathioprine treatment groups. Seven RCTs 


performed in adult populations contributed data on clinical response and remission at 


induction or maintenance time points to network meta-analyses.  


 


Based on the NMA, in the induction phase, all treatments were associated with statistically 


significant beneficial effects relative to placebo with the greatest effect being associated with 


infliximab.Infliximab was also associated with the highest probability of moving from no 


response to response and from no response to remission. The effects of adalimumab and 


golimumab on these two probabilities were broadly comparable. 


 


For patients classified as responders at the end of the induction phase, treatment effects were 


not statistically significant, although the greatest effect was associated with golimumab 


100mg at 8-32 weeks. Golimumab 100mg was associated with the highest probability of 
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moving from response to remission and staying in response, and the smallest probability of 


moving from response to no response. However, at 32-52 weeks, only infliximab and 


golimumab 50mg were associated with beneficial effects on clinical response, although the 


effects were not statistically significant. Infliximab was associated with the highest 


probability of moving from response to remission and staying in response, and the smallest 


probability of moving from response to no response at 32-52 weeks. The probabilities of 


staying in response were comparable among treatments at both 8-32 weeks and 32-52 weeks.  


 


For patients classified as being  in remission at the end of the induction phase, all treatments 


except for adalimumab were associated with beneficial treatment effects relative to placebo 


with the greatest effect being associated with golimumab 50mg and 100mg, although the 


effects were not statistically significant at 8-32 weeks. Golimumab 50mg and 100mg were 


associated with the highest probability of staying in remission, and the smallest probability of 


moving from remission to response and from remission to no response. At 32-52 weeks, all 


treatments except golimumab 50mg were associated with beneficial treatment effects relative 


to placebo, with the greatest effect being associated with adalimumab (the only treatment with 


statistically significant effect). Adalimumab was associated with the highest probability of 


staying in remission, and the smallest probability of moving from remission to response and 


from remission to no response. 


 


Available data on hospitalisation outcomes were very limited, but suggested that outcomes 


may be more favourable for adalimumab-treated and infliximab-treated patients compared 


with placebo (with no data available from golimumab trials). Data on surgical intervention 


were also very sparse, with a potential inconclusive benefit for intervention-treated patients 


compared with placebo. No trials reported whether surgical outcomes were elective or 


emergency in nature. However, more data are required to demonstrate the impact of 


interventions on hospitalisation and surgical intervention more conclusively. Data were 


available from a single trial to support the use of infliximab in induction and maintenance 


treatment in a paediatric population.   


 


The main safety issues highlighted in the RCT evidence appeared to be generally consistent 


with those previously discussed in the respective Summary of Product Characteristics 


(including serious infections, malignancies and administration site reactions). Deaths 


occurring during and after the study period were described in some trials evaluating 


golimumab (PURSUIT-Maintenance) and infliximab (ACT trials), of which infection or 


malignancy commonly appeared to be implicated. This underlines the importance of 
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monitoring and treating serious infections and malignancies in patients receiving 


immunosuppressive treatment. 


 


The trials included in the clinical effectiveness systematic review typically excluded patients 


with ulcerative proctitis, patients with fulminant/acute severe disease, those with a history of 


or at imminent risk of bowel surgery, pregnant or lactating women, and patients with diseases 


of the central nervous system (e.g. demyelinating disease). Furthermore, patients with history 


of serious infection and/or immunodeficiency were also typically excluded, as were 


individuals with a history of malignancy or signs of dysplasia. Therefore, the effects of 


adalimumab, golimumab or infliximab in these UC populations are unknown. 


 


Two biosimilars (Remsima and Inflectra) to Remicade were considered as part of the 


evidence base for infliximab as part of this assessment. The sponsor submission received 


from the manufacturers of Remsima (Celltrion) and the EPAR reports for Remsima and 


Inflectra indicated that both biosimilars were approved by the EMA on the basis of reported 


similar pharmacokinetic and efficacy (demonstrated in AS and RA patients) profiles to 


Remicade. No further trials of Remsima or Inflectra were identified in the course of this 


assessment. 


 


8.1.2 Principal findings – cost-effectiveness 


The manufacturers of adalimumab, infliximab and golimumab submitted economic models to 


assess the cost-effectiveness of biologic therapies versus conventional treatment. The MSD 


infliximab submission model indicates that the estimated ICER for infliximab versus standard 


non-biologic treatment (colectomy) is £37,682 per QALY gained.
65


 The MSD golimumab 


submission reports an estimated ICER of £27,322 per QALY gained.
67


 The AbbVie 


submission reports a base case ICER of £34,590 per QALY gained.
63


  


 


The Assessment Group identified several issues with the manufacturers’ submitted models, in 


particular, the exclusion of relevant treatment options specified in the final NICE scope
41


 and 


the use of a short time horizon. Given the missing comparators within each of the 


manufacturers’ submitted economic analyses, it is unclear how these models should be used 


to inform NICE decision-making.  


 


The Assessment Group developed a de novo cost-effectiveness model to assess infliximab, 


adalimumab, golimumab, conventional non-biologic treatments and elective surgery within 


the moderate to severe UC population. The base case analysis of the Assessment Group 


model suggests that within an adult UC population, colectomy is expected to produce 14.72 
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discounted QALYs at a discounted cost of approximately £41,900 over the patient’s 


remaining lifetime. All medical options are expected to produce substantially fewer QALYs 


at a greater cost than colectomy, hence colectomy is expected to dominate infliximab, 


adalimumab, golimumab and conventional non-biologic treatments. Where colectomy is not 


be considered an acceptable option, the base case analysis of the Assessment Group model 


suggests that infliximab and golimumab are expected to be ruled out due to dominance, whilst 


the incremental cost-effectiveness of adalimumab versus conventional non-biologic treatment 


is expected to be approximately £50,600 per QALY gained. 


 


The Assessment Group also undertook a separate probabilistic economic analysis of 


infliximab, conventional non-biologic treatments and colectomy within a paediatric 


population (mean age=15 years). Where colectomy is an acceptable treatment option, the 


economic analysis suggests that this option dominates infliximab and conventional non-


biologic treatments. Where colectomy is not an acceptable option, the economic analysis 


suggests that the incremental cost-effectiveness of infliximab versus conventional treatments 


is approximately £68,400 per QALY gained.  


 


The results of the Assessment Group model were largely insensitive to changes in model 


parameter values with the exception of the HRQoL values for each state. The use of utility 


estimates from Swinburn et al
63


 results in a situation whereby colectomy produces the lowest 


QALY gain and conventional management and golimumab are ruled out due to extended 


dominance. Within this scenario, the incremental cost-effectiveness of adalimumab versus 


elective colectomy is estimated to be £80,315 per QALY gained, whilst the incremental cost-


effectiveness of infliximab versus adalimumab is estimated to be £179,374 per QALY gained.  


 


8.2 Strengths and limitations of the assessment 


The systematic review was based on rigorous methods, with comprehensive searches for 


evidence, a good level of consistency between reviewers in study selection and double 


checking of data extraction. Clinical response and remission data were widely reported across 


included trials and study authors were consistent in their use of the complete Mayo score, 


which aided the comparison of trials. Whilst no head-to-head RCT evidence was available, 


network meta-analyses were performed to permit a comparison of the efficacy of 


interventions in terms of clinical response and remission.  


 


The economic analysis presented by the Assessment Group has several strengths: 


 The treatment pathway represented within the model was based on considerable 


expert opinion of several leading UC experts 
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 The Assessment Group model is underpinned by a complex network meta-analysis 


across all drug options thereby synthesising relevant efficacy outcomes data within a 


single network of evidence 


 The model generally adheres to NICE’s Reference Case and fully addresses the 


decision problem set out in the final NICE scope 


 Where appropriate and possible, systematic search methods have been used to 


identify, select and use evidence to inform the model’s parameters (efficacy, HRQoL 


and colectomy rates) 


 The Assessment Group have undertaken extensive sensitivity analyses to examine the 


impact of alternative assumptions and sources of evidence on the robustness of the 


results of the model. 


 


The Assessment Group model is also subject to a number of limitations: 


 There is considerable uncertainty associated with Assessment Group’s extrapolation 


of short-term trial data (maximum 54 weeks) to a lifetime horizon 


 The model does not consider an explicit sequential pathway of non-biologic 


treatments; rather during any cycle, a proportion of patients are assumed to receive 5-


ASAs, immunomodulators and prednisolone.  


 Evidence relating to complications of colectomy was identified through consideration 


of approaches used within previous models rather than through a full systematic 


review; these assumptions were however tested within the sensitivity analyses 


 


8.3 Uncertainties  


Key uncertainties in this assessment include: 


 the optimal duration of intervention treatment in responding patients 


 the maintenance of efficacy outcomes and safety of interventions beyond the 


limited study lengths available  


 the maintenance of outcomes in responding patients following cessation of 


anti-TNF-α  treatment  
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9. CONCLUSIONS  


Based on the NMA for clinical response and remission, in the induction phase, all treatments 


were associated with statistically significant beneficial effects relative to placebo, with the 


greatest effect being associated with infliximab. For patients classified as responders at the 


end of the induction phase, treatment effects were not statistically significant, although the 


greatest effect at 8-32 weeks was associated with golimumab 100mg. At 32-52 weeks, only 


infliximab and golimumab 50mg were associated with beneficial effects on clinical response. 


For patients classified as being  in remission at the end of the induction phase, all treatments 


except for adalimumab were associated with beneficial treatment effects relative to placebo 


with the greatest effect being associated with golimumab 50mg and 100mg, although the 


effects were not statistically significant at 8-32 weeks. At 32-52 weeks, all treatments except 


golimumab 50mg were associated with beneficial treatment effects relative to placebo, with 


the greatest effect being associated with adalimumab (the only treatment with statistically 


significant effect). Adalimumab was associated with the highest probability of staying in 


remission, and the smallest probability of moving from remission to response and from 


remission to no response. 


 


Available data on hospitalisation outcomes were very limited, but suggested that outcomes 


may be more adalimumab-treated and infliximab-treated patients compared with placebo 


(with no data available from golimumab trials). Data on surgical intervention were also very 


sparse, with a potential inconclusive benefit for intervention-treated patients compared with 


placebo. No trials reported whether surgical outcomes were elective or emergency in nature. 


However, more data are required to demonstrate the impact of interventions on hospitalisation 


and surgical intervention more conclusively. Data were available from a single trial to support 


the use of infliximab in induction and maintenance treatment in a paediatric population.   


 


The main safety issues highlighted in the RCT evidence appeared to be generally consistent 


with those previously discussed in the respective Summary of Product Characteristics 


(including serious infections, malignancies and administration site reactions). Deaths 


occurring during and after the study period were described in some trials evaluating 


golimumab (PURSUIT-Maintenance) and infliximab (ACT trials), of which infection or 


malignancy commonly appeared to be implicated. This underlines the importance of 


monitoring and treating serious infections and malignancies in patients receiving 


immunosuppressive treatment. 


 


The base case analysis of the Assessment Group model suggests that within an adult UC 


population, colectomy is expected to dominate infliximab, adalimumab, golimumab and 
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conventional non-biologic treatments. Where elective colectomy is not an acceptable option, 


the Assessment Group model suggests that infliximab and golimumab are expected to be 


ruled out due to dominance, whilst the incremental cost-effectiveness of adalimumab versus 


conventional non-biologic treatment is expected to be approximately £50,600 per QALY 


gained. The base case analysis of the Assessment Group model suggests that within a 


paediatric UC population, colectomy is expected to dominate infliximab and conventional 


non-biologic treatments. Where colectomy is not an acceptable option, the incremental cost-


effectiveness of infliximab versus conventional treatments is approximately £68,400 per 


QALY gained.  


 


9.1 Implications for service provision 


The Assessment Group is unaware of any further implications for service provision beyond 


those addressed in Chapter 7 of this report. 


 


9.2 Suggested research priorities 


 Surgical intervention and hospitalisation to be incorporated as outcomes in future 


RCTs and associated extension studies of interventions in the treatment of moderately 


to severely active UC after the failure of conventional therapy 


 Head-to-head RCTs of interventions under assessment against each other in the 


treatment of moderate to severe UC after the failure of conventional therapy 


 RCTs of longer duration of follow-up to assess maintenance of outcomes over the 


longer term 


 Assessment of maintenance of outcomes in responding patients following cessation 


of anti-TNF-α  treatment 


 Assessment of efficacy, safety and immunogenicity following reintroduction of 


interventions after interruption in treatment 


 Assessment of efficacy of interventions under assessment in specific subgroups (e.g. 


according to disease duration, as specified in the appraisal scope) 


 RCTs evaluating use of interventions under assessment in biologic switching (i.e. 


after failure of first anti-TNF-α  agent) 


 Consideration of unified universally agreed primary end points in future UC RCTs 


 Further exploration of comparative clinical and economic outcomes associated with 


medical versus surgical treatments for patients with moderate to severe UC 


 Definition of factors that predict an improved patient response to anti-TNF-α 


treatment 
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10. APPENDICES 


 


Appendix 1: Final Protocol 


 


Technology Assessment Report commissioned by the NIHR HTA Programme on behalf 


of the National Institute for Health and Care Excellence  


 


Final protocol 22
nd


 November 2013 


 


1. Title of the project:  


Infliximab, adalimumab and golimumab for treating moderately to severely active ulcerative 


colitis after the failure of conventional therapy (including a review of TA140 and TA262) 


 


2. Name of TAR team and ‘lead’ 


TAR team 


School of Health and Related Research Technology Assessment Group, 


University of Sheffield 


Project lead 


Rachel Archer 


Research Fellow 


School of Health and Related Research, University of Sheffield, Regent Court, 30 Regent 


Street, Sheffield S1 4DA  


Tel: (+44) (0)114 222 0793 


Fax: (+44) (0)114 272 4095 


Email: r.archer@sheffield.ac.uk 


 


3. Plain English Summary 


Ulcerative colitis is recognised as the most common form of inflammatory bowel disease in 


the UK, having an incidence of approximately 10 per 100,000 per year and a prevalence of 


approximately 240 per 100,000.
1
 Peak incidence is between 15 and 25 years of age, with a 


potential second peak between 55 and 65 years.
1
 The majority (approximately 80%) of 


incident cases are reported to be of mild or moderate severity. An estimated 132,600 people in 


England and Wales have been diagnosed with ulcerative colitis. It is a chronic disease of 


unknown cause with symptoms including the development of bloody diarrhoea, abdominal 
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pain, weight loss, fatigue, anaemia and an urgent need to defecate. Symptoms may vary 


according to the degree and severity of bowel inflammation. The condition has no current 


cure and the disease course is relapsing-remitting in pattern. A range of factors have been 


suggested as potentially influencing the risk of relapse.
2
 There is evidence to indicate that 


severity of disease may be associated with younger age at diagnosis.
3,4


 Complications of 


ulcerative colitis include primary sclerosing cholangitis (inflamed and damaged bile ducts), 


bowel cancer, osteoporosis and toxic megacolon (swelling of colon due to trapped gases). The 


aim of clinical management is to induce and maintain disease remission and to avoid potential 


complications and surgical intervention.
5
 


 


4. Decision problem 


4.1 Purpose of the decision to be made 


This assessment will address the question “what is the clinical effectiveness and cost-


effectiveness of infliximab, adalimumab and golimumab in the treatment of moderately to 


severely active ulcerative colitis after the failure of conventional therapy as compared against 


each other and standard clinical management?” 


 


4.2 Clear definition of interventions  


Three interventions will be considered within this assessment. Infliximab, adalimumab and 


golimumab are monoclonal antibodies which inhibit the activity of TNF-α. 


 


(1) Infliximab (Remicade, Merck Sharp and Dohme)  


Infliximab has a UK marketing authorisation for the treatment of moderately to severely 


active ulcerative colitis in adults, who have had an inadequate response to conventional 


therapy including corticosteroids and mercaptopurine or azathioprine, or who are intolerant to 


or have medical contraindications against such therapies.
6
  


 


Infliximab also has a UK marketing authorisation for the treatment of severely active 


ulcerative colitis in children and adolescents aged 6 to 17 years, who have had an inadequate 


response to conventional therapy including corticosteroids and mercaptopurine or 


azathioprine, or who are intolerant to or have medical contraindications against such 


therapies.
6
   


 


Infliximab for the treatment of ulcerative colitis is administered by intravenous infusion at a 


dosage of 5 mg/kg followed by additional 5 mg/kg infusion doses at 2 and 6 weeks after the 


initial infusion, then every 8 weeks thereafter.
6
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Biosimilar versions of infliximab (Remsima, Celltrion Healthcare; Inflectra, Hospira) are also 


licensed for the same indications. These will also be included as part of the evidence base for 


infliximab in this assessment. 


 


(2) Adalimumab (Humira, AbbVie) 


Adalimumab has a UK marketing authorisation for the treatment of moderately to severely 


active ulcerative colitis in adults who have had an inadequate response to conventional 


therapy including corticosteroids and mercaptopurine or azathioprine, or who are intolerant to 


or have medical contraindications against such therapies.
7
 


 


Adalimumab for the treatment of ulcerative colitis is administered subcutaneously according 


to an induction dose regimen of 160 mg at Week 0 and 80 mg at Week 2 followed by a 


recommended maintenance dosage of 40 mg every other week (increased to 40 mg every 


week if clinical response is insufficient).
7
  


 


(3) Golimumab (Simponi, Merck Sharp and Dohme) 


Golimumab has a UK marketing authorisation for the treatment of moderately to severely 


active ulcerative colitis in adults who have had an inadequate response to conventional 


therapy including corticosteroids and mercaptopurine or azathioprine, or who are intolerant to 


or have medical contraindications against such therapies.
8
 


 


Golimumab for the treatment of ulcerative colitis is administered subcutaneously according to 


body weight. Patients with body weight less than 80 kg receive an initial dose of 200 mg, 


followed by 100 mg at week 2, then 50 mg every 4 weeks, thereafter. Patients with body 


weight greater than or equal to 80 kg receive an initial dose of 200 mg, followed by 100 mg at 


week 2, then 100 mg every 4 weeks, thereafter.
8
 


 


4.3 Place of the intervention in the treatment pathway(s) 


 


As outlined in the final scope and NICE clinical guideline 166 (‘Ulcerative colitis: 


Management in adults, children and young people’),
1
 conventional treatment options for 


moderately to severely active (non-systemic) ulcerative colitis include the use of oral or 


topical aminosalicylates, corticosteroids and/or immunosuppressants (NB: Some conventional 


treatment options did not have marketing authorisation at the time of clinical guideline 


publication [June 2013]). Recommended conventional treatment options may vary according 
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to the extent and location of colitis.
1
 Colectomy may be considered in the event of inadequate 


control of symptoms and/or poor quality of patient life on conventional treatment. 


 


Infliximab, adalimumab and golimumab will be assessed in this current technology 


assessment in line with licensed indications as treatment options for moderately to severely 


active ulcerative colitis after the failure of conventional therapy. 


Infliximab was not previously recommended by NICE for the treatment of “subacute” 


manifestations of moderately to severely active ulcerative colitis (NICE technology appraisal 


guidance 140).
9
 NICE technology appraisal 262 (adalimumab for the treatment of moderately 


to severely active ulcerative colitis) was terminated as no evidence submission was provided 


by the manufacturer.
10


  


 


4.4 Relevant comparators 


Interventions may be compared against each other. Other relevant comparators include 


standard clinical management options, which, as described in the final scope, may include a 


combination of aminosalicylates (sulfasalazine, mesalazine, balsalazide or olsalazine), 


corticosteroids (beclomethasone, budesonide, hydrocortisone or prednisolone), thiopurines 


(mercaptopurine or azathioprine), calcineurin inhibitors or elective surgical intervention.  


 


Emergency surgical intervention will not be considered as a comparator in this assessment (as 


acute severe ulcerative colitis is stated in the final scope as being outside the remit of this 


assessment). 


 


4.5 Population and relevant sub-groups 


The assessment will consider the following two populations: 


 


(1) Adults aged 18 years and over with moderately to severely active ulcerative colitis who 


have had an inadequate response to conventional therapy including corticosteroids and 


mercaptopurine or azathioprine, or who are intolerant to or have medical contraindications 


against such therapies.  


 


It is anticipated that severity of disease in adults will be defined according to the modified 


Truelove and Witts’ severity index (1955) (as referred to in the final NICE scope and as 


categorised and tabulated in NICE clinical guideline 166).
1
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The following interventions are indicated for use in adults: 


 Adalimumab 


 Infliximab 


 Golimumab 


 


(2) Children and adolescents aged 6 to 17 years (inclusive) with severely active ulcerative 


colitis, who have had an inadequate response to conventional therapy including 


corticosteroids and mercaptopurine or azathioprine, or who are intolerant to or have medical 


contraindications against such therapies. 


 


It is anticipated that the severity of ulcerative colitis in children and adolescents will be made 


using the Paediatric Ulcerative Colitis Activity Index (PUCAI) (as categorised and tabulated 


in NICE clinical guideline 166).
1
 


 


The following intervention is indicated for use in children and adolescents: 


 Infliximab  


 


Specific subgroups and treatment effect modifiers of interest include duration of disease, as 


specified in the final scope. 


 


4.6 Key factors to be addressed 


The objectives of the assessment are to: 


 evaluate the clinical effectiveness of each intervention  


 evaluate the adverse effect profile of each intervention  


 evaluate the incremental cost-effectiveness of each intervention compared (i) against 


each other and (ii) against all comparators 


 estimate the overall NHS budget impact in England and Wales 


 


4.7 Factors that are outside the scope of the appraisal  


The evaluation of interventions in the following groups are outside of the appraisal scope and 


will not be considered in this assessment: 


 Children with mildly or moderately active ulcerative colitis (as defined by the PUCAI 


measure) 


 Adults with mildly active ulcerative colitis (as defined by the modified Truelove and 


Witts’ [1955] criteria)  


 Adults and children with acute severe (systemic) ulcerative colitis  


5. Methods for the synthesis of evidence of clinical effectiveness 
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A systematic review of the evidence for clinical effectiveness will be undertaken following 


the general principles outlined in ‘Systematic Reviews: CRD’s guidance for undertaking 


reviews in health care’
11


 and the principles recommended in the Preferred Reporting Items for 


Systematic Reviews and Meta-Analyses (PRISMA) statement (http://www.prisma-


statement.org/).
12


 


 


5.1. Search strategy  


A comprehensive search will be undertaken to systematically identify clinical effectiveness 


literature relating to infliximab, adalimumab and golimumab within their licensed indications 


for the treatment of moderately to severely active ulcerative colitis after the failure of 


conventional therapy. 


 


The search strategy will comprise the following main elements:  


 Searching of electronic databases  


 Contact with experts in the field  


 Scrutiny of bibliographies of retrieved papers 


 


Search strategies will be used to identify relevant trials (as specified under the inclusion 


criteria below) and systematic reviews/meta-analyses (for the identification of additional 


trials).  The following databases will be searched:  


 MEDLINE(R) In-Process & Other Non-Indexed Citations and MEDLINE(R) 


(Ovid) 


 Embase (Ovid) 


 Cochrane Database of Systematic Reviews (Wiley Interscience) 


 Cochrane Central Register of Controlled Trials (Wiley Interscience) 


 Cumulative Index to Nursing and Allied Health Literature (EBSCO) 


 Science Citation Index (ISI Web of Knowledge) 


 Social Sciences Citation Index (ISI Web of Knowledge) 


 BIOSIS (Web of Knowledge) 


 Centre for Reviews and Dissemination Database of Abstracts of Reviews of 


Effectiveness and Health Technology Assessment (CRD DARE and HTA) 


 


Current research registers (e.g. UK Clinical Research Network Portfolio Database, 


ClinicalTrials.gov) will also be searched for ongoing and recently completed research 


projects. Citation searches of key included studies will also be undertaken using the Web of 


Science Citation Index Expanded and Conference Proceedings Citation Index - Science. 
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Searches will not be restricted by language or date or publication type. The MEDLINE search 


strategy is presented in Appendix 1. High precision search filters designed to retrieve clinical 


trials and systematic reviews will be used on MEDLINE and other databases, where 


appropriate. The search will be adapted for other databases. Industry submissions and relevant 


systematic reviews will also be handsearched in order to identify any further relevant clinical 


trials. A comprehensive database of relevant published and unpublished articles will be 


constructed using Reference Manager bibliographic software, (version 12.0; Thomson 


Reuters, Philadelphia, PA).   


 


5.2 Inclusion and exclusion criteria  


5.2.1 Inclusion criteria 


Inclusion criteria have been defined in line with the final scope provided by NICE and are 


outlined below. 


 


5.2.1.1 Populations 


(1) Adults aged 18 years and over with moderately to severely active (non-systemic) 


ulcerative colitis (defined as patients with moderately active disease according to the 


modified Truelove and Witts’ criteria [1955] only) whose disease has responded inadequately 


to conventional therapy including corticosteroids and mercaptopurine or azathioprine, or who 


are intolerant of or have medical contraindications to such therapies. 


 


ii) Children aged 6 to 17 years with severely active (non-systemic) ulcerative colitis (as 


classified by the PUCAI measure) whose disease has responded inadequately to conventional 


therapy including corticosteroids and mercaptopurine or azathioprine, or who are intolerant of 


or have medical contraindications to such therapies.  


 


5.2.1.2 Interventions 


For adults (defined by the Assessment Group as aged 18 years and over): 


 Adalimumab 


 Infliximab 


 Golimumab 


For children and adolescents aged 6 to 17 years (inclusive):  


 Infliximab  


 


Interventions will be assessed in line with licensed indications. 
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5.2.1.3 Comparators 


Interventions may be compared with each other. Interventions will be compared with standard 


clinical management, which may include a combination of aminosalicylates (sulfasalazine, 


mesalazine, balsalazide or olsalazine), corticosteroids (beclomethasone, budesonide, 


hydrocortisone or prednisolone), thiopurines (mercaptopurine or azathioprine), calcineurin 


inhibitors or elective surgical intervention.  


 


5.2.1.4 Outcomes 


The outcome measures to be considered include: 


 Mortality 


 Measures of disease activity 


 Rates of and duration of response, relapse and remission 


 Rates of hospitalisation 


 Rates of surgical intervention (both elective and emergency) 


 Time to surgical intervention (both elective and emergency) 


 Adverse events of treatment (including leakage and infections following surgery) 


 Health-related quality of life 


 


Mucosal healing will not be included as an outcome in this assessment. 


 


5.2.1.5 Study design 


Randomised controlled trials (RCTs) will be included in the clinical effectiveness systematic 


review. If no RCTs are identified for an intervention, non-randomised studies may be 


considered for inclusion. Non-randomised studies may also be included, where necessary, as a 


source of additional evidence (e.g. relating to adverse events, long-term effectiveness etc) 


associated with the interventions. 


 


Studies published as abstracts or conference presentations will only be included if sufficient 


details are presented to allow an assessment of the methodology and results to be undertaken.  


 


5.2.2 Exclusion criteria 


The following types of studies will be excluded: 


 Studies which include adults with mildly active ulcerative colitis (as defined by the 


modified Truelove and Witts’ [1955] criteria)  


 Studies which include children with mildly or moderately active ulcerative colitis (as 


defined by the PUCAI measure) 
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 Studies which include adults with severely active ulcerative colitis as defined by the 


modified Truelove and Witts’ [1955] criteria (representing patients who are systemically 


ill and are excluded as being outside the remit of this appraisal) 


 Studies which include adults, adolescents or children with acute severe ulcerative colitis, 


whose disease is systemic (as shown by tachycardia, fever, anaemia or a raised 


erythrocyte sedimentation rate) (representing patients who are excluded as being outside 


the remit of this appraisal) 


 Studies which include patients with inflammatory bowel disease other than ulcerative 


colitis (e.g. Crohn’s disease) 


 Studies where interventions are administered not in accordance with licensed indications  


 Systematic reviews and clinical guidelines (these may be used as sources of references)  


 Studies which are considered methodologically unsound in terms of study design or the 


method used to assess outcomes  


 Studies which are only published in languages other than English  


 Studies based on animal models 


 Preclinical and biological studies 


 Narrative reviews, editorials, opinions 


 Reports published as abstracts or conference presentations only, where insufficient 


details are reported to allow an assessment of study quality or results. 


 


Trials retrieved for full paper screening which are subsequently excluded will be listed in an 


appendix to the report with reasons justifying their exclusion.  


 


5.2.3 Study selection 


Retrieved studies will be selected for inclusion according to the inclusion and exclusion 


criteria specified in Sections 5.2.1 and 5.2.2. Studies will be assessed for relevance first by 


title/abstract, and then finally by full text, excluding at each step studies which do not satisfy 


the inclusion criteria. One reviewer will examine titles and abstracts for inclusion, and a 


second reviewer will check at least 10% of citations. Full manuscripts of selected citations 


will be retrieved and assessed by one reviewer against the inclusion and exclusion criteria. 


Discrepancies will be resolved by discussion, with involvement of a third team member when 


necessary. 
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5.3 Data extraction strategy 


Data will be extracted by one reviewer using a standardised data extraction form. A draft data 


extraction form is presented in Appendix 2. Data will be extracted with no blinding to authors 


or journal. Where multiple publications of the same study are identified, data will be extracted 


and reported as a single study. A second reviewer will check at least 10% of data extraction 


forms. Discrepancies will be resolved by discussion. The Assessment Group’s approach to 


handling data obtained from the manufacturers’ submissions is detailed in Section 7. 


 


5.4 Quality assessment strategy 


The methodological quality of each included RCT will be assessed using the Cochrane Risk 


of Bias tool
13


 or (adapted) criteria based on those proposed by the NHS Centre for Reviews 


and Dissemination for RCTs.
11


 The purpose of such quality assessment is to provide a 


narrative account of trial quality for the reader and, where meta-analysis is appropriate, to 


inform potential exclusions from any sensitivity analysis. Each included study will be quality 


assessed by one reviewer and a second reviewer will check at least 10% of quality assessment 


forms. 


 


5.5. Methods of analysis/synthesis 


Pre-specified outcomes will be tabulated and discussed in a narrative synthesis. 


 


If considered appropriate, meta-analysis may be carried out using fixed and/or random effects 


models using the Cochrane Collaboration Review Manager© software (version 5.1). 


Heterogeneity may be explored through consideration of the study populations, methods, and 


interventions and, in statistical terms, by the χ
2
 test for homogeneity and the I


2
 statistic. If 


appropriate, a simultaneous comparison of all interventions will be performed. This will be 


done using a random effects network meta-analysis assuming that the trials form a connected 


network of evidence. Network meta-analyses will be implemented using the freely available 


software WinBUGS 1.4.3. 


 


5.6 Methods for estimating quality of life 


Health-related quality of life (HRQoL) data available from studies included in the clinical 


effectiveness systematic review will be extracted. In the absence of such evidence, the 


mathematical model may use evidence on HRQoL drawn from alternative sources.  
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6. Methods for synthesising evidence of cost-effectiveness 


6.1 Identifying and systematically reviewing published cost-effectiveness studies 


A comprehensive search will be undertaken to systematically identify cost-effectiveness 


literature relating to infliximab, adalimumab and golimumab within their licensed indications 


for the treatment of moderately to severely active ulcerative colitis after the failure of 


conventional therapy.  


 


The search strategy will comprise the following main elements:  


 Searching of electronic databases  


 Contact with experts in the field  


 Scrutiny of bibliographies of retrieved papers 


 


Search strategies will be used to identify relevant economic papers. 


 


The following databases will be searched:  


 MEDLINE(R) In-Process & Other Non-Indexed Citations and MEDLINE(R) 


(Ovid) 


 Embase (Ovid) 


 Cumulative Index to Nursing and Allied Health Literature (EBSCO) 


 Science Citation Index (ISI Web of Knowledge) 


 Social Sciences Citation Index (ISI Web of Knowledge) 


 Centre for Reviews and Dissemination Database of Abstracts of Reviews of 


Effectiveness, Health Technology Assessment and NHS Economic Evaluations 


Database (CRD DARE, HTA and EED) 


 EconLit (Ovid) 


 BIOSIS (Web of Knowledge)  


 


Citation searches of key included studies will also be undertaken using the Web of Science 


Citation Index Expanded and Conference Proceedings Citation Index - Science. 


 


Searches will not be restricted by language or date or publication type. The MEDLINE search 


strategy is presented in Appendix 1. High precision search filters designed to identify existing 


economic evaluations of interventions for the treatment of moderately to severely active 


ulcerative colitis will be used on MEDLINE and other databases, where appropriate. The 


search will be adapted for other databases. A comprehensive database of relevant published 
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and unpublished articles will be constructed using Reference Manager bibliographic software, 


(version 12.0; Thomson Reuters, Philadelphia, PA).   


 


Additional searches, for example to inform the decision-analytic model, where required in the 


course of the project, will be undertaken through consultation between the team. 


 


Any existing health economic analyses identified by the searches will be critically appraised 


using published checklists.
14,11


 In addition, any economic analyses presented in the sponsor 


submissions to NICE will also be critically appraised using these checklists. Existing cost-


effectiveness analyses may also be used to identify sources of evidence to inform structural 


assumptions and parameter values for the Assessment Group model. 


 


6.2 Development of a de novo economic model 


A de novo economic evaluation will be undertaken from the perspective of the UK NHS and 


Personal Social Services (PSS). The model will draw together evidence concerning treatment 


efficacy, withdrawal, treatment-related adverse events, relevant imaging/diagnostic 


interventions, chronic care costs, and HRQoL. Costs on drug acquisition, administration, 


hospitalisation, adverse events and primary care will be identified through literature searches 


and national formularies. In line with current recommendations, costs and health outcomes 


will be discounted at 3.5%. The primary health economic outcome of the model will be 


expressed in terms of the incremental cost per quality-adjusted life year (QALY) gained. The 


cost-effectiveness of all interventions and comparators will be compared incrementally 


against each other. 


 


Sensitivity analysis will be undertaken to examine the key determinants of cost-effectiveness. 


Probabilistic sensitivity analysis (PSA) will be undertaken to generate information on the 


likelihood that each treatment produces the greatest amount of net benefit. The results of this 


PSA will be presented as cost-effectiveness acceptability curves (CEACs). 


 


7. Handling the company submission(s) 


Data submitted by the manufacturers/sponsors will be considered if received by the TAR 


team no later than 14
th
 March 2014. Data arriving after this date will not be considered. If the 


data meet the inclusion criteria for the review, they will be extracted and quality assessed in 


accordance with the procedures outlined in this protocol. Any economic evaluations included 


in the company submission, provided it complies with NICE’s advice on economic model 


submission, will be assessed for clinical validity, reasonableness of assumptions, and 


appropriateness of the data used in the economic model. If the TAR team judge that the 
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existing economic evidence is not robust, then further work will be undertaken, either by 


adapting what already exists or by developing a de novo model. 


 


Any ‘commercial in confidence’ data taken from a company submission will be underlined 


and highlighted in turquoise in the assessment report (followed by an indication of the 


relevant company name, e.g. in brackets). Any academic in confidence data will be 


underlined and highlighted in yellow. 


 


8. Competing interests of authors 


None 


 


9.   Appendices  


Appendix 1: Search strategy  


 


Database: Ovid MEDLINE(R), Ovid MEDLINE(R) In-Process & Other Non-Indexed 


Citations, Ovid MEDLINE(R) Daily and Ovid OLDMEDLINE(R) <1946 to Present> 


 


1. Colitis, Ulcerative/ 


2. ulcerative colitis.tw. 


3. colitis ulcerosa.tw. 


4. uc.tw. 


5. colitis ulcerative.tw. 


6. Colitis/ 


7. colitis.tw. 


8. colitides.tw. 


9. Inflammatory Bowel Diseases/ 


10. inflammatory bowel disease$.tw. 


11. ibd.tw. 


12. or/1-11 


13. adalimumab.af. 


14. humira.af. 


15. d 2e7.af. 


16. d2e7.af. 


17. 331731-18-1.rn. 


18. infliximab.af. 


19. remicade.af. 







268 


 


20. 170277-31-3.rn. 


21. ta650.af. 


22. ta 650.af. 


23. inx.af. 


24. remsima.af. 


25. inflectra.af. 


26. ct p13.af. 


27. ctp13.af. 


28. golimumab.af. 


29. simponi.af. 


30. cnto148.af. 


31. cnto 148.af. 


32. 476181-74-5.rn. 


33. or/13-32 


34. 12 and 33 


 


Search strings 1-11 are terms for the condition, ulcerative colitis, with string 12 combining 


these terms with OR. 


Search strings 13-32 are terms for the interventions, adalimumab, infliximab and golimumab, 


with string 33 combining these terms with OR. 


Search string 34 combines the condition and intervention terms together to retrieve studies 


about the condition and intervention.  


 


The filters provided below will each be combined with the search above to retrieve trials, 


systematic reviews and economic literature on the condition and intervention. 


 


RCT search filter for Ovid MEDLINE(R)  


1. randomized controlled trial.pt. 


2. controlled clinical trial.pt. 


3. randomized.ab. 


4. placebo.ab. 


5. drug therapy.fs. 


6. randomly.ab. 


7. trial.ab. 


8. groups.ab. 


9. or/1-8 
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10. exp animals/ not humans.sh. 


11. 9 not 10 


 


Systematic Reviews search filter for Ovid MEDLINE(R)  


1. Meta-Analysis/ 


2. meta analy$.tw. 


3. metaanaly$.tw. 


4. meta analysis.pt. 


5. (systematic adj (review$1 or overview$1)).tw. 


6. exp Review Literature/ 


7. or/1-6 


8. cochrane.ab. 


9. embase.ab. 


10. (psychlit or psyclit).ab. 


11. (psychinfo or psycinfo).ab. 


12. (cinahl or cinhal).ab. 


13. science citation index.ab. 


14. bids.ab. 


15. cancerlit.ab. 


16. or/8-15 


17. reference list$.ab. 


18. bibliograph$.ab. 


19. hand-search$.ab. 


20. relevant journals.ab. 


21. manual search$.ab. 


22. or/17-21 


23. selection criteria.ab. 


24. data extraction.ab. 


25. 23 or 24 


26. review.pt. 


27. 25 and 26 


28. comment.pt. 


29. letter.pt. 


30. editorial.pt. 


31. animal/ 


32. human/ 


33. 31 not (31 and 32) 
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34. or/28-30,33 


35. 7 or 16 or 22 or 27 


36. 35 not 34 


 


Economic search filter for Ovid MEDLINE(R) 


1. exp "costs and cost analysis"/  


2. economics/  


3. exp economics, hospital/  


4. exp economics, medical/  


5. economics, nursing/  


6. exp models, economic/ 


7. economics, pharmaceutical/  


8. exp "fees and charges"/  


9. exp budgets/  


10. budget$.tw  


11. ec.fs 


12. cost$.ti  


13. (cost$ adj2 (effective$ or utilit$ or benefit$ or minimi$)).ab  


14. (economic$ or pharmacoeconomic$ or pharmaco-economic$).ti  


15. (price$ or pricing$).tw  


16. (financial or finance or finances or financed).tw  


17. (fee or fees).tw  


18. (value adj2 (money or monetary)).tw  


19. quality-adjusted life years/ 


20. (qaly or qalys).af. 


21. (quality adjusted life year or quality adjusted life years).af. 


22. or/1-21 
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Appendix 9.2. Draft data extraction form  


DRAFT DATA EXTRACTION FORM (VERSION 1.1) 


 


 


TRIAL DETAILS  


Author, year  


Objective  


Study design (e.g. RCT)  


Publication type (i.e. full report or abstract)  


Country of corresponding author  


Sources of funding  


INTERVENTIONS  


Focus of interventions (comparisons)  


Description  


Intervention group  


Intervention name  


Intervention dosing regimen and route of administration  


Comparator group  


Comparator name  


Comparator dosing regimen and route of administration  


Geographical Setting (number of study sites, geographical location details)  


Length of study and latest time point available with data  


Duration of treatment  


Length of follow-up (if different)  


STUDY CHARACTERISTICS  


Method of randomisation   


Description  


Generation of allocation sequences  


Allocation concealment  


Blinding level  


 


 


Numbers included in the study  


Numbers randomised  


 


POPULATION CHARACTERISTICS  


Target population (describe)  


Inclusion / exclusion criteria (n)  


Diagnosis method applied  


Recruitment procedures used  


(participation rates if available) 


 


Characteristics of participants at baseline  


Age   


Gender   


Ethnicity  


Extent of disease severity at baseline  


Duration of disease  


Comorbidities at baseline  


Details of any previous colorectal surgical intervention for ulcerative colitis  


Any details of previous conventional treatments (including type, dose and duration)  


Proportion receiving steroids at baseline  


Details of any other medication at baseline and whether discontinued  


Concomitant medications during study  


Any other relevant information   


Were intervention and control groups comparable?  


OUTCOMES    


Measures of disease activity  


Mortality  


Rates of and duration of response, relapse and remission  


Rates of hospitalisation  


Rates of surgical intervention  


Time to surgical intervention  


Adverse events of treatment (including leakage and infections following 


surgery) 


 


Health-related quality of life  
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Any evidence of selective reporting of outcomes?  


ANALYSIS  


Statistical techniques used  


Intention to treat analysis?  


Power calculation?  


Any rescue therapy / early escape option?  


Attrition rates   


Was attrition adequately dealt with?  


Number (%) followed-up   


RESULTS  


Measures of disease activity  


Mortality  


Rates of and duration of response, relapse and remission  


Rates of hospitalisation  


Rates of surgical intervention  


Time to surgical intervention  


Adverse events of treatment (including leakage and infections following 


surgery) 


 


Health-related quality of life  


Other information  


SUMMARY  


Authors’ overall conclusions  


Reviewers’ comments  


 


Appendix 9.3. Timetable/milestones 


Milestone Date  


Draft protocol 1
st
 November 2013 


Final protocol 22
nd


 November 2013 


Progress report 21
st
 March 2014 


Draft assessment report 27
th
 May 2014 


Final Assessment report 24
th
 June 2014 
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Appendix 2: MEDLINE search for clinical effectiveness evidence 


 


Database: Ovid MEDLINE(R), Ovid MEDLINE(R) In-Process & Other Non-Indexed 


Citations, Ovid MEDLINE(R) Daily and Ovid OLDMEDLINE(R) <1946 to Present> 


Search Strategy: 


-------------------------------------------------------------------------------- 


1. Colitis, Ulcerative/ 


2. ulcerative colitis.tw.  


3. colitis ulcerosa.tw.  


4. uc.tw.  


5. colitis ulcerative.tw.  


6. Colitis/  


7. colitis.tw.  


8. colitides.tw.  


9. Inflammatory Bowel Diseases/  


10. inflammatory bowel disease$.tw.  


11. ibd.tw.  


12. (col* and ulcer*).tw.  


13. colitis gravis.tw.  


14. proctocolitis.tw.  


15. or/1-14  


16. adalimumab.af.  


17. humira.af.  


18. d 2e7.af.  


19. d2e7.af.  


20. 331731-18-1.rn.  


21. infliximab.af.  


22. remicade.af. 


23. 170277-31-3.rn.  


24. ta650.af.  


25. ta 650.af.  


26. inx.af.  


27. remsima.af.  


28. inflectra.af.  


29. ct p13.af.  


30. ctp13.af.  


31. golimumab.af.  


32. simponi.af.  


33. cnto148.af.  


34. cnto 148.af.  


35. 476181-74-5.rn.  


36. tnf inhibitor$.tw.  


37. anti tnf.tw.  


38. antitnf.tw.  


39. tnf antagonist$.tw.  


40. tnf-alpha blocker$.tw.  


41. antitumo?r necrosis factor.tw.  
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42. Biosimilar Pharmaceuticals/  


43. (biosimilar$ or biologic$).tw.  


44. or/16-43  


45. 15 and 44  


Terms 1-14 are terms for the condition (ulcerative colitis) which are then combined using OR 


in term 15. Terms 16-43 are terms for the interventions (infliximab, adalimumab and 


golimumab) which are then combined using OR in term 44. Terms 15 and 44 are then 


combined using AND to find studies on the condition and interventions in term 45. 


To retrieve RCTs and systematic reviews specially designed highly sensitive search filter 


were combined with term 45. RCT filter and systematic review filter below.  


RCT filter 


1. randomized controlled trial.pt.  


2. controlled clinical trial.pt.  


3. randomized.ab.  


4. 49     placebo.ab.  


5. drug therapy.fs.  


6. randomly.ab.  


7. trial.ab.  


8. groups.ab.  


9. or/1-8  


10. exp animals/ not humans.sh.  


11. 9 not 10  


 


Systematic Review Filter 


1. Meta-Analysis/  


2. meta analy$.tw.  


3. metaanaly$.tw.  


4. meta analysis.pt.  


5. (systematic adj (review$1 or overview$1)).tw.  


6. exp Review Literature/  


7. or/1-6  


8. cochrane.ab.  


9. embase.ab.  


10. (psychlit or psyclit).ab.  


11. (psychinfo or psycinfo).ab.  


12.  (cinahl or cinhal).ab.  


13. science citation index.ab.  


14. bids.ab.  


15. cancerlit.ab.  


16. or/8-15  


17. reference list$.ab.  


18. bibliograph$.ab.  


19. hand-search$.ab.  


20. relevant journals.ab.  


21. manual search$.ab.  


22. or/17-78 


23. selection criteria.ab.  
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24. data extraction.ab.  


25. 23 or 24  


26. review.pt.  


27. 25 and 26  


28. comment.pt.  


29. letter.pt.  


30. editorial.pt.  


31. animal/  


32. human/  


33. 31 not (31 and 32)  


34. or/28-30,33  


35. 7 or 16 or 22 or 27  


36. 35 not 34  
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Appendix 3: Table of excluded studies 


Author and Year (NCT number) Reason for exclusion 


Actis et al., 2002 
163


 Not randomised controlled trial 


Actis, 2003 
164


  Not randomised controlled trial 


Afif et al., 2009 
165


 Not randomised controlled trial 


Allez et al., 2010 
166


 Not randomised controlled trial 


Anon, 2007 
167


 Not randomised controlled trial 


Armuzzi et al., 2004 
168


 
Not protocol-eligible population. No prior 


immunosuppressant use reported. 


Baert et al., 2007 
169


 Not randomised controlled trial 


Barbato et al., 2006 
170


 Not randomised controlled trial 


Barreiro-de et al., 2009 
171


 Not randomised controlled trial 


Baumgart, 2010 
172


 Not randomised controlled trial 


Ben-Horin,2012 
173


 Not treatment of interest (rituximab) 


Bengi & Akpinar, 2012 
174


 Not randomised controlled trial 


Biancone et al., 2009 
175


 Not randomised controlled trial 


BMJ, 2012 
176


 Not randomised controlled trial 


Bordeianou, 2009 
177


 Not randomised controlled trial 


Borruel et al., 2013 
178


 Not randomised controlled trial 


Brooklyn et al., 2006 
179


 Not ulcerative colitis trial population 


Bujanover & Weiss, 2008 
180


 Not randomised controlled trial 


Busquets & Aldeguer, 2012 
181


 Not randomised controlled trial 


Carbone et al., 2009 
182


 Not randomised controlled trial 


Cariñanos et al., 2011 
183


 Not randomised controlled trial 


Casteele et al., 2012 
184


, 
185


 Evaluation of two IFX dosing strategies  


Charles et al., 2010 
186


 Not randomised controlled trial 


Chen et al., 2013 
187


 Not randomised controlled trial 


Chey & Shah, 2005 
188


 Not randomised controlled trial 


Chowers et al., 2010 
189


 Not randomised controlled trial 


Chuang et al., 2010 
190


 Not randomised controlled trial 


Cohen, 2003 
191


 Not randomised controlled trial 


Colombel et al., 2011 
192


 No protocol-eligible outcome data 


Colombel et al., 2011 
192


 Not randomised controlled trial 


Colombel et al., 2012
193


 Parallel publication, duplicate outcome data 


Cottone, Orlando & Mocciaro, 2009 Not randomised controlled trial 







278 


 


Author and Year (NCT number) Reason for exclusion 


194
 


Croft et al., 2013 
195


 


Population outside scope of appraisal (use of biologic in 


acute severe ulcerative colitis following failure of i.v. 


steroids) 


Cross, Lapshin & Finkelstein, 2008 


196
 


Not randomised controlled trial 


Danese, 2013
197


 Unable to obtain 


De Vos et al., 2012 
198


 Not randomised controlled trial 


de Vries, 2012 
199


 Not randomised controlled trial 


D’Haens, 2005 
200


 Not randomised controlled trial 


Dean et al., 2012 
201


 Not randomised controlled trial 


Dignass et al., 2012 
202


 Not randomised controlled trial 


Domènech et al., 2010 
203


 Not randomised controlled trial 


Dranitsaris et al., 2012 
204


 Not randomised controlled trial 


Eidelwein et al., 2005 
205


 Not randomised controlled trial 


Erikkson et al., 2012 
206


 Not randomised controlled trial 


Esteve et al., 2011 
207


 Not randomised controlled trial 


EUCTR2007-006692-37-GB 
208


 Not ulcerative colitis trial population 


EUCTR2007-007702-30-IT 
208


 Not randomised controlled trial 


EUCTR2007-000842-11-AT 
208


 Not randomised controlled trial 


EUCTR2008-007519-34-SE 
208


 Not randomised controlled trial 


EUCTR2011-002411-29-SE 
208


 Not randomised controlled trial 


EUCTR2011-006084-22-GB 
208


 Not randomised controlled trial 


Fanjiang et al., 2007 
209


 Not randomised controlled trial 


Fasanmade et al., 2009 
210


 No protocol-eligible outcome data 


Fasanmade et al., 2010 
211


 No protocol-eligible outcome data 


Feagan et al.,2005 
212


 Not randomised controlled trial 


Feagan, 2006 
213


 Not randomised controlled trial 


Florholmen et al., 2011 
214


 


Population outside scope of appraisal (use of biologic in 


acute severe ulcerative colitis following failure of i.v. 


steroids) 


Ford et al., 2013 
4
 Not randomised controlled trial 


Gao & Jiang, 2013 
215


 Not available in English language 


Gavalas et al., 2007 
216


 Population outside scope of appraisal (use of biologic in 
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Author and Year (NCT number) Reason for exclusion 


acute severe ulcerative colitis) 


Gearry & Falvey, 2012 
217


 Not randomised controlled trial 


Gies et al., 2010 
218


 Not randomised controlled trial 


Ginard et al., 2008 
219


 Not randomised controlled trial 


Grosen & Julsgaard, 2013 
220


 Not randomised controlled trial 


Gustavsson et al., 2010 
221


 Follow-on study to excluded Järnerot et al., 2005 
111


 


Ha et al., 2009 
222


 Not randomised controlled trial 


Halpin et al., 2010 
223


 Not randomised controlled trial 


Halpin & Hamlin, 2012 
224


 Not randomised controlled trial 


Hämäläinen et al., 2011 
225


 Not randomised controlled trial 


Hanauer, 2005 
226


 Not randomised controlled trial 


Hanauer et al., 2008 
227


 Not randomised controlled trial 


Hanauer, Rubin & Sandborn, 2008 


228
 


Not randomised controlled trial 


Heraganahally et al., 2009 
229


 Not randomised controlled trial 


Herrlinger et al., 2010 
230


 Not randomised controlled trial 


Honeywell, Touchstone & Caspi, 


2007 
231


 
Unable to obtain 


Hyams et al., 2010 
232


 Not randomised controlled trial 


Hyams et al., 2011 
233


 Unable to obtain 


Assasi, N (INAHTA), 2011 
234


 Not randomised controlled trial 


Jackson, 2007 
235


 Not randomised controlled trial 


Järnerot et al., 2005 
111


 Population outside scope of appraisal (use of biologic in 


acute ulcerative colitis following failure of i.v. steroids) 


Järnerot, 2006 
236


 Not randomised controlled trial 


Jiménez 2004 
237


 Not randomised controlled trial 


Joob and Wiwanikit, 2013 
238


 Not randomised controlled trial 


JPRN-UMIN000006169 
208


 Not randomised controlled trial 


JPRN-UMIN000007256 
208


 Not randomised controlled trial 


JPRN-UMIN000007806 
208


 Not randomised controlled trial 


JPRN-UMIN000010205 
208


 Not randomised controlled trial 


JPRN-UMIN000013033 
208


 Not randomised controlled trial 


Kaser & Tilg, 2008 
239


 Not randomised controlled trial 


 Kaur & Targan, 2013 
240


 Not randomised controlled trial 
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Author and Year (NCT number) Reason for exclusion 


Kerbleski & Gottlieb, 2009 
241


 Not randomised controlled trial 


Klotz, Teml & Schwab M, 2007 
242


 Not randomised controlled trial 


Kohn et al., 2004 
243


 Not randomised controlled trial 


Kohn et al., 2007 
244


 Not randomised controlled trial 


Kohn, 2008 
245


 Not randomised controlled trial 


Laharie et al., 2012 
246,247


 


Population outside scope of appraisal (use of biologic in 


acute severe ulcerative colitis following failure of i.v. 


steroids) 


Leal et al., 2012 
248


 Not randomised controlled trial 


LeBlanc et al., 2013 
249


 Not randomised controlled trial 


Leblanc et al., 2011 
250


 Not randomised controlled trial 


Levesque & Sandborn, 2012 
251


 Not randomised controlled trial 


Levy, 2009 
252


 Not randomised controlled trial 


Li et al., 2013 
253


 No protocol-eligible outcome data 


Lichtenstein, 2001 
254


 Not randomised controlled trial 


Lichtenstein, 2009 
255


 Not randomised controlled trial 


Liu et al., 2013 
256


 Not randomised controlled trial 


Löfberg et al., 2012 
257


 Not ulcerative colitis trial population 


Lorenzo-Zúñiga et al., 2013 
258


 Not randomised controlled trial 


Mallow et al., 2013 
259


 Not randomised controlled trial 


Mallow et al., 2013 
260


 Not randomised controlled trial 


Maser et al., 2008 
261


 Not randomised controlled trial 


Matsumoto, 2007 
262


 Not randomised controlled trial 


Mazumdar & Greenwald, 2009 
263


 Not randomised controlled trial 


McCann & Smith, 2012 
264


 Not randomised controlled trial 


Molnár et al., 2010 
265


 Not randomised controlled trial 


Molnár et al., 2011 
266


 Not randomised controlled trial 


Molnár et al., 2011 
267


 Not randomised controlled trial 


Moss & Farrell, 2006 
268


 Not randomised controlled trial 


Nakase et al., 2010 
269


 Not randomised controlled trial 


National Institute for Health 


Research, 2011 
270


 
Not randomised controlled trial 


National Institute for Health 


Research, 2011 
271


 
Not randomised controlled trial 


National Institute for Health Not randomised controlled trial 
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Author and Year (NCT number) Reason for exclusion 


Research, 2013 
272 


NCT00207688 
208


 Not randomised controlled trial 


NCT00421642 
208


 Not randomised controlled trial 


NCT00488774 
273


 Unlicensed route of administration for intervention 


NCT00573794 
273


 Not randomised controlled trial 


NCT00586599 
273


 Not randomised controlled trial 


NCT00586807 
273


 Not randomised controlled trial 


NCT00606346 
273


 Not randomised controlled trial 


NCT00705484 
273


 Not randomised controlled trial 


NCT00745329 
273


 Not randomised controlled trial 


NCT00791557 
273


 Not randomised controlled trial 


NCT00955123 
273


 Not randomised controlled trial 


NCT00984568 
273


 Evaluation of different IFX treatment strategies 


NCT01346826 
273


 Evaluation of accelerated IFX infusions 


NCT01408810 
273


 Not randomised controlled trial 


NCT01417728 
273


 Not randomised controlled trial 


NCT01494857 
273


 Not randomised controlled trial 


NCT01550965 
273


 Not randomised controlled trial 


NCT01585155 
273


 Not randomised controlled trial 


NCT01670240 
273


 Evaluation of biologic in treatment of chronic pouchitis 


(trial currently recruiting) 


NCT01716039 
273


 Study evaluating ADA-MTX interaction 


NCT01787786 
273


 Not randomised controlled trial 


NCT01846026 
273


 Not protocol-eligible intervention 


NCT01848561 
273


 Not randomised controlled trial 


NCT01851343 
208


 Not randomised controlled trial 


NCT01900574 
273


 Not randomised controlled trial 


NCT01947816 
273


 Not randomised controlled trial 


NCT01960426 
273


 Evaluation of two dosing methods 


NCT01971814 
273


 Not randomised controlled trial 


NCT01988961 
273


 Not randomised controlled trial 


NCT02057016 
208


 Not randomised controlled trial 


NCT02073526 
208


 Not randomised controlled trial 


Nguyen & Prather, 2009 
274


 Not randomised controlled trial 


Nielsen & Jess, 2013 
275


 Unable to obtain 


Ochsenkühn et al., 2004 
276


 


Population outside scope of appraisal (i) use of biologic 


in acute severe ulcerative colitis, ii) no patients were 


receiving immunosuppressants/immunomodulators/more 


than 10mg/day prednisolone at baseline and therefore not 


inadequate responders/stated intolerant to conventional 


therapy options) 


Orlando et al., 2012 
277


 Not ulcerative colitis trial population 


Oussalah et al., 2008 
278


 Not randomised controlled trial 


Oussalah et al., 2010  
279


 Not randomised controlled trial 


Panncione et al., 2011 
280


 Parallel publication, duplicate outcome data 
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Author and Year (NCT number) Reason for exclusion 


Panncione et al., 2013 
281


 Parallel publication, duplicate outcome data 


Pardi & Sandborn, 2008 
282


 Not randomised controlled trial 


Pastore et al., 2010 
283


 Not randomised controlled trial 


Pastorelli et al., 2009 
284


 Not randomised controlled trial 


Pearce & Lawrance, 2007 
285


 Not randomised controlled trial 


Peyrin-Biroulet et al., 2007 
286


 Not randomised controlled trial 


Pola et al., 2013 
287


 Not randomised controlled trial 


Reinisch et al., 2012 
288


 No protocol-eligible outcome data 


Rizzello et al., 2013 
289


 Not randomised controlled trial 


Rostholder et al., 2012 
290


 Not randomised controlled trial 


Rubin et al., 2012 
291


 Not ulcerative colitis trial population 


Russell & Katz, 2004 
292


 Not randomised controlled trial 


Rutgeerts, 2002 
293


 Not randomised controlled trial 


Rutgeerts et al., 2010 
294


 Not randomised controlled trial 


Rutgeerts et al., 2013a 
295


 Parallel publication, duplicate outcome data 


Rutgeerts et al., 2013b 
296


 Parallel publication, duplicate outcome data 


Salvana & Salata, 2009 
297


 Not randomised controlled trial 


Sandborn et al., 2007 
298


 Not randomised controlled trial 


Sandborn et al., 2009 
68


 Not randomised controlled trial 


Sandborn, 2012 
299


 Not randomised controlled trial 


Sandborn et al., 2011
300


 Parallel publication, duplicate outcome data 


Sandborn et al., 2011
301


 Parallel publication, duplicate outcome data 


Sandborn et al., 2012 
302


 Parallel publication, duplicate outcome data 


Sandborn et al., 2012
303


 Parallel publication, duplicate outcome data 


Sandborn et al., 2012 
304


 Parallel publication, duplicate outcome data 


Sandborn et al., 2012
60


 Parallel publication, duplicate outcome data 


Sandborn et al., 2012 
305


 Unable to obtain 


Sandborn et al., 2012 
306


 Unable to obtain 


Sandborn & Loftus, 2004 
307


 Not randomised controlled trial 


Sands et al., 2001 
308


 


Population outside scope of appraisal (use of biologic in 


acute severe ulcerative colitis following failure of i.v. 


steroids) 


Scholmerich, 2009 
309


 Not randomised controlled trial 


Sciaudone et al., 2010 
310


 Not randomised controlled trial 
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Author and Year (NCT number) Reason for exclusion 


Sciaudone et al., 2011 
311


 Not randomised controlled trial 


Seirafi et al., 2011 
312


 Not randomised controlled trial 


Siemanowski & Regueiro, 2007 
313


 Not randomised controlled trial 


Simmons & Jewell, 2002 
314


 Not randomised controlled trial 


Singh & Loftus, 2013 
315


 Not randomised controlled trial 


Sjöberg et al., 2012 
316


 Not randomised controlled trial 


Smith, 2013 
317


 Unable to obtain 


Sokol et al., 2010 
318


 Not randomised controlled trial 


Stein et al., 2013 
319


 Unable to obtain 


Su et al., 2002 
320


 Not randomised controlled trial 


Taxonera et al., 2011 
321


 Not randomised controlled trial 


Thorlund et al., 2013 
322


 Not randomised controlled trial 


Toedter et al., 2010 
323


 No protocol-eligible outcome data 


Toedter et al., 2011 
324


 No protocol-eligible outcome data 


Travis, 2011 
325


 Not randomised controlled trial 


Tursi et al., 2010 
326


 Not randomised controlled trial 


Van Assche, 2008 
327


 Not randomised controlled trial 


Van Assche, Vermeire & Rutgeerts, 


2008 
328


 


Not randomised controlled trial 


van Casteren-Messidoro & 


Zelinkova 2012 
329


 
Not randomised controlled trial 


Velayos & Mahadevan, 2007 
330


 Not randomised controlled trial 


Vermeire et al., 2011 
331


 Not treatment of interest (PF-00547,659) 


Warner & Harris, 2012 
332


 Not randomised controlled trial 


Waters et al., 2008 
333


 Unable to obtain 


Waters et al., 2009. 
334


 Not randomised controlled trial 


Willert & Lawrance, 2008 
335


 Not randomised controlled trial 


Wolf, 2007 
336


 Not randomised controlled trial 


Wolf et al., 2012
337


 Parallel publication, duplicate outcome data 


Yamamoto & Shiraki, 2013 
338


 Not randomised controlled trial 


Yamamoto-Furusho & Uzcanga, 


2008 
339


 
Not randomised controlled trial 


Yapali & Hamzaoglu, 2007 
340


 Not randomised controlled trial 
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Appendix 4: Table of numbers withdrawing and reasons for withdrawal 


Table 84.  Participants withdrawing from treatment arms, reasons for withdrawal, and risk of attrition bias assessment judgement  


Study and 


RM No. 


Treatmen


t arm 


No. completing - n/N (%) Reasons for withdrawal Attrition bias judgement 


ULTRA1
45


  PBO ITT-A3 (amendment): 121/130 (93%) ITT-A3 (amendment): adverse event, 5/130 


(4%); lack of efficacy, 4/130 (3%) - overall, 


9/130 (7%) 


Low risk - <10% attrition in each 


group, numbers balanced across 


groups, ITT analysis presented 


ULTRA1 
45


 ADA 


160/80mg 


ITT-A3 (amendment): 118/130 (91%) ITT-A3 (amendment): adverse event, 6/130 


(5%); withdrew consent, 2/130 (1.5%); lost to 


follow-up, 2/130 (1.5%); lack of efficacy, 


2/13 (1.5%) - overall, 12/130 (9%) 


  


ULTRA2 
46


 PBO 135/260 (52%) switched to OL of which n=84 dose 


escalated to 40g wk 


Overall, 131/260 (50.4%); completed on 16/80/40 


dosing, 56/260 (21.5%); switched to open label 40mg 


every other week at week 12 (n=135), 30/260 (11.5%); 


dose escalated to 40mg weekly (n=68), 45/260 (17.3%) 


Site non-compliance, 10/258 (4%); lack of 


efficacy, 63/258 (24%); adverse event, 12/258 


(5%); withdrew consent, 8/258 (3%); lost to 


follow-up, 1/258 (<1%); protocol violation, 


1/258 (<1%); other, 9/258 (3%) 


High risk - although ITT analysis 


was undertaken, there was a high 


level of attrition and an imbalance 


between treatment groups (PBO, 


50%; ADA, 59%) 


ULTRA2 
46


 ADA 160 


mg at 


week 0, 


80 


mg at 


week 2 


and then 


40 mg 


EOW 


beginning 


at week 4 


116/258 (45%) switched to OL of which n=68 dose 


escalated to 40g wk 


Overall, 154/258 (59.7%); completed on 16/80/40 


dosing, 82/258 (31.7%); switched to open label 40mg 


every other week at week 12 (n=116), 32/258 (12.4%); 


dose escalated to 40mg weekly (n=68), 40/258 (15.5%) 


Site non-compliance, 14/260 (5%); lack of 


efficacy, 70/260 (27%); adverse event, 25/260 


(10%); withdrew consent, 4/260 (1.5%); 


protocol violation, 5/260 (2%); other, 11/260 


(4%) 
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Study and 


RM No. 


Treatmen


t arm 


No. completing - n/N (%) Reasons for withdrawal Attrition bias judgement 


Suzuki 
47


 PBO Week 8: 92/96 (96%) 


Week 52: 73/96 (77%) 


Week 8: total discontinued, 4/96 (4%) - lack 


of efficacy n=2, adverse event n=2 


Week 52: total discontinued, 23/96 (23%) - 


withdrew consent n=2, lack of efficacy n=14, 


adverse event n=7, moved to rescue therapy 


n=63 


Induction: Low risk - <10% 


attrition in each group and numbers 


reasonably balanced across groups. 


All patients accounted for in the 


primary outcome analysis 


Suzuki 
47


 ADA80/ 


40mg 


Week 8: 85/87 (98%) (UNLICENCED) 


Week 52: 58/87 (67%) 


Week 8: total discontinued, 2/87 (2%) - 


withdrew consent n=1, lack of efficacy n=1 


Week 52: total discontinued, 29/87 (33%) - 


withdrew consent n=3, lack of efficacy n=17, 


adverse event n=9, moved to rescue therapy 


n=50 


Maintenance: High risk - PBO, 


23%; ADA, 33% 


Suzuki 
47


 ADA160/


80mg 


Week 8: 86/90 (96%) 


Week 52: 60/90 (67%) 


Week 8: total discontinued, 4/90 (4%) - lack 


of efficacy n=1, adverse event n=3 


Week 52: total discontinued, 30/90 (33%) - 


lack of efficacy n=16, adverse event n=13, 


other n=1, moved to rescue therapy n=46 


  


ULTRA3 
61


 PBO 91/121 (75%) Lack of efficacy, 21/121 (17%); adverse 


event, 16/121 (13%); withdrew consent, 3/121 


(2%); protocol violation, 1/121 (1%) 


Extension study not included in 


RoB assessment 


ULTRA3 
61


 ADA 


80/40mg 


86/118 (73%) Lack of efficacy, 17/118 (14%); adverse 


event, 12/118 (10%); withdrew consent, 5/118 


(4%); lost to follow-up, 1/118 (1%); protocol 


violation, 1/118 (1%); other, 4/118 (3%) 


  


ULTRA3 
61


 ADA 


160/80mg 


95/121 (79%) Lack of efficacy, 15/121 (%); adverse event, 


10/121 (%); withdrew consent, 4/121 (%); 


lost to follow-up, 1/121 (%); protocol 


violation, 1/121 (%) 


  


PURSUIT-


SC 
48


 


Phase II 


PBO 


41/42 plus 26/31 enrolled whilst Phase II data being 


analysed 


2/42 ‘other’ reasons Low risk - ITT reported and 


withdrawal <10% across all groups 


and n balanced 
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Study and 


RM No. 


Treatmen


t arm 


No. completing - n/N (%) Reasons for withdrawal Attrition bias judgement 


PURSUIT-


SC 
48


 


Phase II 


GOL 


200/100 


mg all 


randomise


d 


41/42 plus 31/31 enrolled whilst Phase II data being 


analysed 


1/42 withdrew consent   


PURSUIT-


M 
49


 


PBO PBO 115/156 (73%) randomised completed through 


week 54 


Discontinued treatment prior to week 52 


(n=43): 17 adverse event, 19 unsatisfactory 


therapeutic effect, 1 lost to follow-up, 6 other 


Terminated study before week 54 (n=18): 5 


withdrew consent, 3 lost to follow-up, 10 


other 


High risk – although ITT reported, 


withdrawal >10% across all groups 


PURSUIT-


M 
49


 


 GOL 50 


mg 


GOL 50 mg. 120/154 (78%) randomised completed 


through week 54. 


Discontinued treatment prior to week 52 


(n=43): 12 adverse event, 17 unsatisfactory 


therapeutic effect, 2 lost to follow-up, 12 


other 


Terminated study before week 54 (n=18): 10 


withdrew consent, 2 lost to follow-up, 6 other 


  


PURSUIT-


M 
49


 


 GOL 100 


mg 


GOL 100 mg. 116/154 (75%) randomised completed 


through week 54. 


Discontinued treatment prior to week 52 


(n=45): 12 adverse event, 22 unsatisfactory 


therapeutic effect, 1 lost to follow-up, 10 


other 


Terminated study before week 54 (n=21): 11 


withdrew consent, 2 lost to follow-up, 8 other 


  


UC-


SUCCESS 
52


 


AZA 53/79 (66%)  Adverse event, 11/80 (14%); withdrew 


consent, 8/80 (10%); non-compliance with 


protocol, 5/80 (6%); protocol ineligible, 3/80 


(4%); 


High risk - although ITT analysis 


was undertaken, there was a high 


level of attrition and an imbalance 


between treatment groups (AZA, 


34%; IFX, 18%; IFX/AZA, 21%) 
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Study and 


RM No. 


Treatmen


t arm 


No. completing - n/N (%) Reasons for withdrawal Attrition bias judgement 


UC-


SUCCESS 
52


 


IFX 65/78 (82%) Adverse event, 7/79 (9%); clinical event, 1/79 


(1%); lost to follow-up, 1/79 (1%); withdrew 


consent, 3/79 (4%); non-compliance with 


protocol, 1/79 (1%); protocol ineligible, 1/79 


(1%); 


  


UC-


SUCCESS 
52


 


IFX/AZA 63/80 (79%) Adverse event, 8/80 (10%); withdrew 


consent, 4/80 (5%); non-compliance with 


protocol, 1/80 (1%); protocol ineligible, 2/80 


(3%); administrative reasons, 2/80 (3%) 


  


Probert 
51


 PBO 20/20 (100%) No withdrawals reported Low risk - all patients accounted 


for in the primary outcome analysis 


Probert 
51


 IFX 23/23 (100%)     


Hyams 
53


 IFX/5mg/


q8w 


18/22 (82%) completed infusions and follow up Adverse event, 3/22 (14%); lack of efficacy, 


1/22 (5%) 


High risk - numbers withdrawing 


>10% and unbalanced across 


groups (8qw, 21%; q12w, 51%) 


Hyams 
53


 IFX/5mg/


q12w 


12/23 (52%) complete infusions; 11/23 (49%) completed 


follow-up 


Adverse event, 6/23 (26%); lack of efficacy, 


4/23 (17%); other, 1/23 (4%) 


  


ACT1 
50


  PBO 47 completed study infusions, of whom 46/121 


completed follow-up. 74 discontinued study infusions, of 


whom 18 completed follow-up. 


In ACT 1, similar numbers of patients in each 


group discontinued treatment because of an 


adverse event 


High risk - although ITT reported, 


>50% in PBO and >30% in IFX 5 


and 10mg did not complete 


ACT1 
50


  IFX 


5mg/kg 


76/121 completed study infusions, of whom 76 


completed follow-up. 45 discontinued study infusions, of 


whom 6 completed follow-up 


    


ACT2 
50


  PBO 67 completed study infusions, of whom 64/123 


completed follow-up. 56 discontinued study infusion, 9 


completed follow-up. 


In ACT 2, more patients in the placebo group 


than in the two infliximab groups 


discontinued treatment because of an adverse 


event 


High risk - although ITT reported, 


>50% in PBO and >30% in IFX 5 


and 10mg did not complete 


ACT2 
50


  IFX 


5mg/kg 


97 completed study infusions, of whom 94/121 


completed follow-up. 24 discontinued study infusions, of 


whom 3 completed follow-up. 
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Appendix 5: Additional efficacy outcomes tables  


 


Additional efficacy outcomes (adult population trials) 
Study name Treatment 


arm 


Time 


point 


Outcome measure 


ULTRA1 


 


PBO 


 


Week 


8 


45
 


Subgroup analysis results: Remission n/N (%): 


Mayo <10: 10/83 (12.0%) 


Mayo ≥10: 2/47 (4.3%) 


Extensive colitis : 11/73 (15.1%) 


No extensive colitis: 1/57 (1.8%) 


Corticosteroid (without IMM%): 6/55 (10.9%) 


IMM (Azathioprine and 6-mercaptopurine%) (without corticosteroid%): 0/18 (0%) 2/25 (8.0%) 6/28 (21.4%) 


IMM + corticosteroid: 2/34 (5.9%) 


No corticosteroid + no IMM: 4/23 


Aminosalicylates: 11/98 (11.2%) 


No aminosalicylates: 1/32 (3.1%) 


CRP <10 mg/l: 7/95 (7.4%) 


CRP ≥10 mg/l: 4/32 (12.5%) 


Weight < 70.0 kg: 5/35 (14.3%) 


Weight ≥70.0 kg, <82.0 kg: 3/43 (7.0%) 


Weight ≥82.0 kg: 4/52 (7.7%) 


 Change from baseline in CRP mg/L: median -0.09 (range -274.79 to 88.71) 


Rectal bleeding subscore ≤1, 86/130 (66.2%) 


PGA subscore ≤1, 61/130 (46.9%) 


Stool frequeny subscore, 49/130 (37.7%) 


 
62


 


change from baseline: 


Haemoglobin g/L, 4.4; p-value vs. PBO, <0.001 


Haematocrit fraction, 0.014; p-value vs. PBO, <0.001 


Red blood cells x1012/L, 0.16; p-value vs. PBO, <0.01 


Total protein g/L, 1.5; p-value vs. PBO, <0.05 


Albumin g/L, 1.3 
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Study name Treatment 


arm 


Time 


point 


Outcome measure 


CRP mg/L, -0.47 


ULTRA1 ADA 


160/80mg 


Week 


8 


45
 


Subgroup analysis results: Remission n/N (%): 


Mayo <10: 17/85 (20.0%), difference from placebo (95% CI) 1.5 (e8.7 to 11.8) 8.0 (e3.1 to 19.0) 


Mayo ≥10: 7/45 (15.6%), difference from placebo (95% CI) 11.3 (-0.8 to 23.4) 


Extensive colitis: 12/60 (20.0%), difference from placebo (95% CI) 4.9 (-8.1 to 18.0) 


No extensive colitis: 12/70 (17.1%), difference from placebo (95% CI) 15.4 (5.9 to 24.9) 


Corticosteroid (without IMM%): 10/48 (20.8%), difference from placebo (95% CI) 11.3 (-3.0 to 25.7) 


IMM (Azathioprine and 6-mercaptopurine%) (without corticosteroid%): 6/28 (21.4%), difference from placebo (95% CI) 20.7 


(5.9 to 35.4) 


IMM + corticosteroid: 2/23 (8.7%), difference from placebo (95% CI) 4.1 (-11.2 to 19.5) 


No corticosteroid + no IMM: 6/31 (19.4%), difference from placebo (95% CI) -1.0 (-20.5 to 18.5) 


Aminosalicylates: 18/105 (17.1%), difference from placebo (95% CI) 5.9 (-3.6 to 15.5) 


No aminosalicylates: 6/25 (24.0%), difference from placebo (95% CI) 20.9 (3.1 to 38.7) 


CRP <10 mg/l: 21/101 (20.8%), difference from placebo (95% CI) 13.4 (3.9 to 22.9) 


CRP ≥10 mg/l: 2/25 (8.0%), difference from placebo (95% CI) -4.5 (-20.1 to 11.1) 


Weight < 70.0 kg: 5/35 11/45 (24.4%), difference from placebo (95% CI) 10.2 (-6.9 to 27.2) 


Weight ≥70.0 kg, <82.0 kg: 8/33 (24.2%), difference from placebo (95% CI) 17.3 (0.8 to 33.8) 


Weight ≥82.0 kg: 5/52 (9.6%), difference from placebo (95% CI) 1.9 (-8.9 to 12.7) 


Change from baseline in CRP mg/L: median -0.77 (range -95.09 to 130.41) 


Rectal bleeding subscore ≤1, 101/130 (77.7%) 


PGA subscore ≤1, 78/130 (60.0%) 


Stool frequeny subscore, 63/130 (48.5%) 


 
62


 


change from baseline: 


Haemoglobin g/L, 4.9; p-value vs. PBO, <0.001 


Haematocrit fraction, 0.014; p-value vs. PBO, <0.001 


Red blood cells x1012/L, 0.19; p-value vs. PBO, <0.001 


Total protein g/L, 1.7; p-value vs. PBO, <0.01 


Albumin g/L, 1.7; p-value vs. PBO, <0.01 


CRP mg/L, -0.87; p-value vs. PBO, <0.001 







290 


 


Study name Treatment 


arm 


Time 


point 


Outcome measure 


ULTRA2 PBO Week 


8 


46
 


No prior anti-TNF-α treatment: 


PGA ≤1, 63/145 (43.4%) 


SFS ≤1, 43/145 (29.7%) 


RBS ≤1, 86/145 (59.3%) 


 


Prior anti-TNF-α treatment: 


PGA ≤1, 29/101 (28.7%) 


SFS ≤1, 27/101 (26.7%) 


RBS ≤1, 57/101 (56.4%) 


 


ULTRA2 PBO Week 


32 


EPAR (Humira)
35


 


Number and percentage of subjects taking corticosteroids at baseline who discontinued corticosteroid use and achieved 


clinical remission per Mayo score at week 32 (ITT Analysis): 


Clinical remission at week 32 - discontinued CS at any time prior to week 32, 10/140 (7.1%) 


Clinical remission at week 32 - discontinued CS for ≥90 days prior to week 32, 9/140 (6.4%) 


ULTRA2 PBO Week 


52 


46
 


Discontinued corticosteroid use before week 52 and achieved clinical remission at week 52 among patients with baseline 


corticosteroid use, 5/81 (6.2%) 


Discontinued corticosteroid use for ≥90 days before week 52 and achieved remission at week 52 among patients with baseline 


corticosteroid use, 5/81 (6.2%) 


Discontinued corticosteroid use and achieved sustained clinical remission at both weeks 32 and 52 among patients with 


baseline corticosteroid use, 1/81 (1.2%) 


IBDQ responders at week 52, 31/145 (21.4%) 


 


Prior anti-TNF-α treatment: 


Discontinued corticosteroid use before week 52 and achieved clinical remission at week 52 Among patients with baseline 


corticosteroid use, 3/59 (5.1%) 


Discontinued corticosteroid use for ≥90 days before week 52 and achieved remission at week 52 among patients with baseline 


corticosteroid use, 3/59 (5.1%) 


Discontinued corticosteroid use and achieved sustained clinical remission at both weeks 32 and 52 among patients with 


baseline corticosteroid use, 1/59 (1.7%) 


IBDQ responders at week 52, 9/101 (8.9%) 
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Study name Treatment 


arm 


Time 


point 


Outcome measure 


 


EPAR (Humira)
35


 


Discontinued cosrticosteroid use for ≥ 90 days before week 52 and achieved remission at week 52, 8/246 (5.7%) 


Discontinued cosrticosteroid use and sustained remission at both week 32 and week 52, 2/246 (1.4%) 


IBDQ responders at week 52, 40/246 (16.3%) 


 


Number and percentage of subjects taking corticosteroids at baseline who discontinued corticosteroid use and achieved 


clinical remission per Mayo score at week 52 (ITT Analysis): 


Clinical remission at week 52 - discontinued CS at any time prior to week 52, 8/140 (5.7%) 


Clinical remission at week 52 - discontinued CS for ≥90 days prior to week 52, 8/140 (5.7%) 


  
306


 


week 52 corticosteroid-free remission: 


All PBO,  8/140 (5.7%) 


Anti-TNF naïve PBO, 5/81 (6.2%) 


Anti-TNF exposed PBO, 3/59 (5.1%) 


 


week 52 corticosteroid-free: 


All PBO, 32/140 (22.9%) 


Anti-TNF naïve PBO, 20/81 (24.7%)  


Anti-TNF exposed PBO, 12/59 (20.3%) 


  
60


 


Post hoc analysis, week 52 n=246: 


Mean days in IBDQ remission (IBDQ score ≥170), 79.00 


Mean serious-adverse-event adjusted days in clinical remission, 48.23 


ULTRA2 ADA 160 mg 


at week 0, 80 


mg at week 2 


and then 40 mg 


EOW 


Week 


8 


46
 


Serum Trough Concentrations Over Time by Remission Status, mean (SD) [min max], Nnmiss: 


40 mg EOW patients who were remitters (n=43): 11.4 (5.15) [range 0.000 to 22.8], 41 


40 mg EOW patients who were non-remitters (n=153): 8.49 (4.35) [range 0.000 to 21.8], 110 


No prior anti-TNF-α treatment: 


PGA ≤1, 88/150 (58.7%); p-value vs. PBO, 0.009  


SFS ≤1, 69/150 (46.0%); p-value vs. PBO, 0.004  
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Study name Treatment 


arm 


Time 


point 


Outcome measure 


RBS ≤1, 116/150 (77.3%); p-value vs. PBO, 0.001  


IBDQ responders, 102/150 (68.0%); p-value vs. PBO, 0.004  


 


Prior anti-TNF-α treatment: 


PGA ≤1, 26/98 (26.5%); p-value vs. PBO, 0.731 


SFS ≤1, 25/98 (25.5%); p-value vs. PBO, 0.844 


RBS ≤1, 58/98 (59.2%); p-value vs. PBO, 0.695 


IBDQ responders, 42/98 (42.9%); p-value vs. PBO, 0.370 
ULTRA2 ADA 160 mg 


at week 0, 80 


mg at week 2 


and then 40 mg 


EOW 


Week 


32 


46
 


Serum Trough Concentrations Over Time by Remission Status, mean (SD) [min max], Nnmiss: 


40 mg EOW patients who were remitters (n=43), 10.6 (5.64) [range 0.000 26.9], 39 


40 mg EOW patients who were non-remitters (n=153), 6.95 (3.98) [0.000 to 18.1], 70 


ULTRA2 ADA 160 mg 


at week 0, 80 


mg at week 2 


and then 40 mg 


EOW 


Week 


52 


46
 


Serum Trough Concentrations Over Time by Remission Status, mean (SD) [min max], Nnmiss: 


40 mg EOW patients who were remitters (n=43), 10.8 (7.45) [0.000 to 39.3], 39 


40 mg EOW patients who were non-remitters (n=153), 6.18 (4.22) [0.000 16.1], 62 


No prior anti-TNF-α treatment: 


Discontinued corticosteroid use before week 52 and achieved clinical remission at week 52 Among patients with baseline 


corticosteroid use, 15/110 (13.6%); p-value vs. PBO, 0.096  


Discontinued corticosteroid use for ≥90 days before week 52 and achieved remission at week 52 among patients with baseline 


corticosteroid use, 15/110 (13.6%); p-value vs. PBO, 0.096  


Discontinued corticosteroid use and achieved sustained clinical remission at both weeks 32 and 52 among patients with 


baseline corticosteroid use, 11/110 (10.0%); p-value vs. PBO, 0.014  


IBDQ responders at week 52, 48/150 (32.0%); p-value vs. PBO, 0.039  


 


Prior anti-TNF-α treatment: 


Discontinued corticosteroid use before week 52 and achieved clinical remission at week 52 among patients with baseline 


corticosteroid use, 5/40 (12.5%); p-value vs. PBO, 0.263 


Discontinued corticosteroid use for ≥90 days before week 52 and achieved remission at week 52 among patients with baseline 


corticosteroid use, 5/40 (12.5%); p-value vs. PBO, 0.263 


Discontinued corticosteroid use and achieved sustained clinical remission at both weeks 32 and 52 Among patients with 


baseline corticosteroid use, 4/40 (10.0%); p-value vs. PBO, 0.155 







293 


 


Study name Treatment 


arm 


Time 


point 


Outcome measure 


IBDQ responders at week 52, 17/98 (17.3%); p-value vs. PBO, 0.078 


 
EPAR (Humira)


35
 


Discontinued corticosteroid use before week 52 and achieved resmission at week 52, 20/248 (13.3%); p-value vs. PBO, 0.035 


Discontinued cosrticosteroid use for ≥ 90 days before week 52 and achieved remission at week 52, 20/248 (13.3%); p-value 


vs. PBO, 0.035 


Discontinued cosrticosteroid use and sustained remission at both week 32 and week 52, 15/248 (10.0%); p-value vs. PBO, 


0.002 


IBDQ responders at week 52, 65/248 (26.2%); p-value vs. PBO, 0.007 


 


Number and percentage of subjects taking corticosteroids at baseline who discontinued corticosteroid use and achieved 


clinical remission per Mayo score (ITT Analysis): 


Clinical remission at week 52 - discontinued CS at any time prior to week 52, 20/150 (13.3%); p-value vs. PBO, 0.035 


Clinical remission at week 52 - discontinued CS for ≥90 days prior to week 52, 20/150 (13.3%); p-value vs. PBO, 0.035 


  
59


 


week 52 corticosteroid-free remission - full Mayo: 


All ADA, 18/90 (20.0%); p-value vs. PBO, <0.05 


Anti-TNF naïve ADA, 14/69 (20.3%); p-value vs. PBO, <0.05 


Anti-TNF exposed ADA, 4/21 (19.0%) 


 


week 52 corticosteroid-free remission - partial Mayo: 


All ADA, 19/90 (21.1%); p-value vs. PBO, <0.001 


Anti-TNF naïve ADA, 14/68 (20.6%); p-value vs. PBO, <0.05 


Anti-TNF exposed ADA, 5/22 (22.7%); p-value vs. PBO, <0.05 


 


week 52 corticosteroid-free - full Mayo: 


All ADA, 4/90 (45.6%); p-value vs. PBO, <0.001 


Anti-TNF naïve ADA, 31/69 (44.9%); p-value vs. PBO, <0.05 


Anti-TNF exposed ADA, 10/21 (47.6%); p-value vs. PBO, <0.05 


 


week 52 corticosteroid-free - partial Mayo: 


All ADA, 43/90 (47.8%); p-value vs. PBO, <0.001 
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Study name Treatment 


arm 


Time 


point 


Outcome measure 


Anti-TNF naïve ADA, 31/68 (45.6%); p-value vs. PBO, <0.05 


Anti-TNF exposed ADA, 12/22 (54.5%); p-value vs. PBO, <0.05 


  
60


 


Post hoc analysis, week 52 n=248: 


Mean days in IBDQ remission (IBDQ score ≥170), 103.93; p-value vs. PBO, 0.025 


Mean serious-adverse-event adjusted days in clinical remission, 81.21; p-value vs. PBO, <0.001 


ULTRA3 ADA 40 mg 


EOW or EW 


Week 


52 


61
 


Clinical Remission at week 52 in patients Who Responded per Partial Mayo Score at week 8 - ITT-A3 protocol: 


Non-responder imputation, 76/196 (38.8%); modified Non-responder imputation, 84/196 (42.9%); as observed 76/131 


(58.0%) 


 


Clinical Response at week 52 in patients Who Responded per Partial Mayo Score at week 8 - ITT-A3 protocol: 


Non-responder imputation, 113/196 (57.7%); modified Non-responder imputation, 131/196 (66.8%); as observed 113/131 


(86.3%) 


 


Proportion of Patients in the ITT-A3 Population with Mayo Subscores Indicative of Mild Disease or Remission at week 52: 


Rectal bleeding subscore ≤1: non-responder imputation, 185/390 (47.4%); modified non-responder imputation, 246/390 


(63.1%); as observed, 185/279 (67.0%)  


Stool frequency subscore ≤1: non-responder imputation, 145/390 (37.2%); modified non-responder imputation, 175/390 


(44.9%); as observed, 145/276 (52.5%)  


Physician’s global assessment ≤1: non-responder imputation, 169/390 (43.3%); modified non-responder imputation, 215/390 


(55.1%); as observed, 169/276 (61.2%)  


 


Proportion of Patients in the ITT-A3 and ITT-E Populations with Mayo Subscores Indicative of Mild Disease or Remission at 


week 52: 


Rectal bleeding subscore ≤1: non-responder imputation, 270/575 (47.0%); modified non-responder imputation, 348/575 


(60.5%); as observed, 270/290 (93.1%) 


Stool frequency subscore ≤1: non-responder imputation, 210/575 (36.5%); modified non-responder imputation, 251/575 


(43.7%); as observed, 210/290 (72.4%) 


Physician’s global assessment ≤1: non-responder imputation, 240/575 (41.7%); modified non-responder imputation, 299/575 


(52.0%) 240/290 (82.8%) 
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Study name Treatment 


arm 


Time 


point 


Outcome measure 


Steroid-Free Remission at week 52; Patients Using Steroids at Baseline in the ITT-A3 Population (modified non-responder 


imputation): 


Steroid-free at week 52, 131/234 (56.0%) 


Remission at week 52, 66/234 (28.2%) 


Steroid-free for ≥90 d at week 52, 118/234 (50.4%) 


Remission at week 52, patients who were steroid-free for ≥90 d, 61/234 (26.1%) 


ULTRA3 ADA 40 mg 


EOW or EW 


Weeks 


0 to 


156 


61
 


Remission per partial Mayo score presented graphically for weeks 0, 8, 12, 24, 36, 48, 60, 72, 84, 96, 108, 120, 132, 144, 156. 


Samples below from: 


Week 0: 


All non-responder imputation, 307/588 (52.2%) 


Entered ULTRA 3 on eow modified non-responder imputation, 252/447 (56.4%) 


Week 36: 


All non-responder imputation, 334/588 (56.8%) 


Entered ULTRA 3 on eow modified non-responder imputation, 254/447 (56.8%) 


Week 60: 


All non-responder imputation, 325/588 (55.3%) 


Entered ULTRA 3 on eow modified non-responder imputation, 229/447 (51.2%) (53.0%) 


Week 156: 


All non-responder imputation, 273/588 (46.4%) 


Entered ULTRA 3 on eow modified non-responder imputation, 187/447 (41.8%)  


Suzuki PBO Week 


8 


47
 


Rectal bleeding sub-score<=1, 65/96 (67.7%) 


PGA sub-score <=1, 43/96 (44.8%) 


Stool frequency sub-score<=1, 31/96 (32.3%) 


IBDQ response (increase in IBDQ score of ≥16 points from baseline), 38/96 (39.6%) 


 


Remission by baseline corticosteroid use, 10/58 (17.2%); non-use, 1/38 (2.6%) 


Remission by baseline immunomodulator use, 1/52 (1.9%); non-use, 10/44 (22.7%)  


Suzuki PBO Week 


32 


47
 


Rectal bleeding sub-score<=1, 27/96 (28.1%) 


PGA sub-score <=1, 27/96 (28.1%) 


Stool frequency sub-score<=1, 20/96 (20.8%) 
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Study name Treatment 


arm 


Time 


point 


Outcome measure 


IBDQ response (increase in IBDQ score of ≥16 points from baseline), 2196 (21.9%) 


Steroid-free, 12/58 (n at baseline) (20.7%) 


Steroid-free remission, 5/58 (n at baseline) (8.6%) 


Suzuki PBO Week 


52 


47
 


Rectal bleeding sub-score<=1, 22/96 (22.9%) 


PGA sub-score <=1, 19/96 (19.8%) 


Stool frequency sub-score<=1, 13/96 (13.5%) 


IBDQ response (increase in IBDQ score of ≥16 points from baseline), 12/96 (12.5%) 


Steroid-free, 12/58 (n at baseline) (20.7%) 


Steroid-free remission, 4/58 (n at baseline) (6.9%) 


 


Remission by baseline corticosteroid use, 4/58 (6.9%); non-use, 3/38 (7.9%) 


Remission by baseline immunomodulator use, 1/52 (1.9%); non-use, 6/44 (13.6%)  


Suzuki ADA160/80mg  Week 


8 


47
 


Rectal bleeding sub-score<=1, 64/90 (71.1%) 


PGA sub-score <=1, 55/90 (61.1%); p-value vs. PBO ≤ 0.05 


Stool frequency sub-score<=1, 36/90 (40.0%) 


IBDQ response (increase in IBDQ score of ≥16 points from baseline), 38/90 (42.2%) 


 


Remission by baseline corticosteroid use, 5/57 (8.8%); non-use, 4/33 (12.1%) 


Remission by baseline immunomodulator use, 6/41 (14.6%), p-value vs. PBO ≤0.05; non-use, 3/49 (6.1%) 


Suzuki ADA80/40mg 


or ADA160/80 


to week 8 then 


ADA40 EOW 


Week 


32 


47
 


Rectal bleeding sub-score<=1, 74/177 (41.8%) 


PGA sub-score <=1, 66/177 (37.3%) 


Stool frequency sub-score<=1, 57/177 (32.2%); p-value vs. PBO, ≤ 0.05 


IBDQ response (increase in IBDQ score of ≥16 points from baseline), 55/177 (31.1%) 


Steroid-free, 35/120 (n at baseline) (29.2%) 


Steroid-free remission, 12/120 (n at baseline) (10.0%) (17.3%) 


Suzuki ADA80/40mg 


or ADA160/80 


to week 8 then 


ADA40 EOW 


Week 


52 


47
 


Rectal bleeding sub-score<=1, 59/177 (33.3%) 


PGA sub-score <=1, 57/177 (32.2%); p-value vs. PBO, ≤ 0.05 


Stool frequency sub-score<=1, 51/177 (28.8%); p-value vs. PBO, ≤ 0.05 


IBDQ response (increase in IBDQ score of ≥16 points from baseline), 45/177 (25.4%); p-value vs. PBO, ≤ 0.01 
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Study name Treatment 


arm 


Time 


point 


Outcome measure 


Steroid-free; p-value vs. PBO, ≤ 0.05; p-value vs. PBO, ≤ 0.05, 39/120 (n at baseline) (32.5%) 


Steroid-free remission; p-value vs. PBO, ≤ 0.05; p-value vs. PBO, ≤ 0.05, 17/120 (n at baseline) (14.2%) 


 


Remission by baseline corticosteroid use, 24/120 (20.0%); non-use, 17/57 (29.8%); p-value vs. PBO use and non-use, ≤0.05 


Remission by baseline immunomodulator use, 24/79 (30.4%), p-value vs. PBO ≤0.001; non-use, 17/98 (17.3%)  


PURSUIT-SC Phase II PBO Week 


6 


48
 


Mean change (SD), - 1.8 (2.96), Median change from baseline in Mayo score (IQR), - 1.0 (- 4.0, 1.0) 


PURSUIT-SC Phase II GOL 


200/100 mg all 


randomised 


Week 


6 


48
 


Mean (SD), - 2.6 (2.73) Median change from baseline in Mayo score (IQR), - 2.0 (- 4.0, 0.0) P=0.219)  


PURSUIT-SC Phase III PBO Week 


6 


48
 


Phase III: Mean change in CRP concn at week 6 (mg/L) PBO = + 1.59 


Phase III: Week 6 Mayo score change from baseline PBO, Mean (SD)= - 1.6 (2.53), Median (IQR)= - 1.0 (- 3.0, 0.0) 


Phase III: Normal or inactive mucosal disease (endoscopy score = 0) at week 6 PBO = 10/251 (4.0)  


PURSUIT-SC Phase III GOL 


200/100 mg 


phase III 


Week 


6 


48
 


Phase III: Mean change in CRP concn at week 2 (mg/L)GOL 200/100 = - 6.57 (P<0.0001) 


Phase III: Mean change in CRP concn at week 6 (mg/L) GOL 200/100 = - 3.35 (P<0.0001) 


Phase III: Week 6 Mayo score change from baseline GOL 200/100 mg, Mean (SD)= - 3.1 (2.90), Median (IQR)= - 3.0 (- 6.0, 


0.0) (P<0.0001) 


Phase III: Normal or inactive mucosal disease (endoscopy score = 0) at week 6 GOL 200/100 mg = 21/253 (8.3) (P=0.0437)  


PURSUIT-SC PBO Weeks 


0 to 6 


341
 


Stool frequency at week 0 (all mean (SD)) PBO= 2.3 (0.8) 


Stool frequency at week 2 PBO=2.1 (0.9) 


Stool frequency at week 4 PBO=1.9 (0.9) 


Stool frequency at week 6 PBO=2 (1) (as reported) 


Rectal bleeding score at week 0 (all mean (SD)) PBO=1.50(0.86) 


Rectal bleeding score at week 2 PBO=1.20 (0.91) 


Rectal bleeding score at week 4 PBO=1.04 (0.94) 


Rectal bleeding score at week 6 PBO=1.04 (0.94) 


PURSUIT-M PBO Week 


54 


49
 


PBO: 24.1% (N=54) maintained clinical remission among those who were in clinical remission at baseline. 54% total patients 


receiving corticosteroids at baseline. PBO: Of these, 18.4% (N=87) were in corticosteroid-free clinical remission at Week 54 
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Study name Treatment 


arm 


Time 


point 


Outcome measure 


(ie. achieved corticosteroid-free clinical remission at Week 54 among those who were receiving corticosteroids at baseline). 


Maintained clinical response through Week 54 and corticosteroid-free at Week 54 among those receiving corticosteroids at 


PURSUIT-M baseline. PBO= 18/87 (20.7) 


  


169 (37.1%) patients in primary analysis popn had dose adjustment. PBO = 75 (48.7%) 


 


Reduction in median partial Mayo scores observed at baseline of PURSUIT-M among GOL-induction responders (ie decrease 


of 4 points from induction baseline) maintained in 100 mg and 50 mg groups through weeks 52 and 48 respectively (but in 


PBO group increased after week 8 and increased to value approaching that an induction baseline at week 54.  


Proportion of patients with normal or inactive mucosal disease (ie endoscopy score = 0) at week 54 = 13.0% 


PURSUIT-M GOL 50 mg Week 


54 


49
 


 36.5% (N=52) of patients in clinical remission at baseline maintained clinical remission (P=0.365). 28.2% (n=78, P=0.279) 


were in corticosteroid-free clinical remission at Week 54 


Maintained clinical response through Week 54 and corticosteroid-free at Week 54 among those receiving corticosteroids at 


PURSUIT-M baseline. 30/78 (38.5) (P=0.026) 


GOL 50 mg. 51 (33.8%) had dose adjustment 


Proportion of patients with normal or inactive mucosal disease (ie endoscopy score = 0) at week 54 = 25.8% (P=0.011)  


PURSUIT-M GOL 100 mg Week 


54 


49
 


 23.3% were in corticosteroid-free clinical remission at Week 54 (N=82, P=0.423)   


 


Maintained clinical response through Week and corticosteroid-free at Week 54 among those receiving corticosteroids at 


PURSUIT-M baseline. 25/82 (30.5) (P=0.138) 


 


GOL 100 mg. 43 (28.5%) had dose adjustment. 


Proportion of patients with normal or inactive mucosal disease (ie endoscopy score = 0) at week 54 = 21.9% (P=0.033) 


UC-SUCCESS AZA Week 


8 


52
 


Patients with partial Mayo score decrease of ≥1 : 50/76 (65.79%); p-value between IFX, 0.002; IFX/AZA, 0.003 


Patients with partial Mayo score decrease of ≥2 : 28/76 (36.84%); 


Change (SD) in partial Mayo scores from baseline , -2.81 (2.46) 


Fecal calprotectin ≤50ug/g, 12/62 (19.4%); ≤250ug/g, 24/62 (38.7%) ≥251 μg/g not extracted 


UC-SUCCESS AZA Week 


16 


52
 


Patients with Mayo score response: 38/76 (50.00%); p-value between IFX, 0.018; IFX/AZA, 0.001 


Total Mayo score change from baseline, mean; n=71: -3.00 (baseline 8.50); p-value between IFX, 0.013; IFX/AZA, 0.001 
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Study name Treatment 


arm 


Time 


point 


Outcome measure 


Change (SD) in partial Mayo scores from baseline, -2.34 (2.70) 


A post hoc analysis was conducted to determine the proportion of patients who achieved a Mayo endoscopy subscore of 0 


only at week 16. A greater proportion of patients treated with IFX/AZA combination therapy (29.5%) achieved a Mayo 


endoscopy subscore of 0 than patients given monotherapy with IFX (11.7%; p=0 .006) and AZA (13.2%; p=0.014). The 


difference between the IFX group and the AZA group was not statistically significant (p=0.783). 


Fecal calprotectin ≤50ug/g, 12/66 (18.2%); ≤250ug/g, 29/66 (43.9%) 
342


 


Change from baseline (assume mean): 


Stool frequency, -0.97 


Rectal bleeding, -0.77 


Physician global assessment, -0.59 


Total Mayo, -3.00  


UC-SUCCESS IFX Week 


8 


52
 


Patients with partial Mayo score decrease of ≥1: 68/77 (88.31%); p-value between IFX/AZA, 0.654 


Patients with partial Mayo score decrease of ≥2: 38/77 (49.35%) 


Change (SD) in partial Mayo scores from baseline , -3.52 (2.25) 


Fecal calprotectin ≤50ug/g, 15/66 (22.7%); ≤250ug/g, 33/66 (50.7%) ≥251 μg/g not extracted 


UC-SUCCESS IFX Week 


16 


52
 


Patients with Mayo score response: 53/77 (68.83%); p-value between IFX/AZA, 0.514 


Total Mayo score change from baseline, mean; n=70: -4.27 (baseline 8.08); p-value between IFX/AZA, 0.001 


Change (SD) in partial Mayo scores from baseline, -3.43 (2.26) 


Fecal calprotectin ≤50ug/g, 11/62 (17.7%); ≤250ug/g, 19/62 (30.6%) 
342


 


Change from baseline (assume mean): 


Stool frequency, -1.23 


Rectal bleeding, -1.14; p-value vs. AZA, <0.05 


Physician global assessment, -1.06; p-value vs. AZA, <0.05 


Total Mayo, -4.27; p-value vs. AZA, <0.05 


  


UC-SUCCESS IFX/AZA Week 


8 


52
 


Patients with partial Mayo score decrease of ≥1: 67/78 (85.90%) 


Patients with partial Mayo score decrease of ≥2: 41/78 (52.56%) 


Change (SD) in partial Mayo scores from baseline, -4.01 (SD, 2.04); p-value vs. AZA 0.005 
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arm 


Time 


point 


Outcome measure 


Fecal calprotectin ≤50ug/g, 26/63 (41.3%); ≤250ug/g, 42/63 (66.7%) ≥251 μg/g not extracted 


UC-SUCCESS IFX/AZA Week 


16 


52
 


Patients with Mayo score response: 60/78 (76.92%) 


Total Mayo score change from baseline, mean (SD); n=76: -5.28 (baseline 8.54)  


Change (SD) in partial Mayo scores from baseline, -4.09 (SD, 2.18); p-value vs. IFX <0.001 


Fecal calprotectin ≤50ug/g, 22/70 (31.4%); ≤250ug/g, 41/70 (58.6%) 
342


 


Change from baseline (assume mean): 


Stool frequency, -1.54; p-value vs. AZA, <0.05 


Rectal bleeding, -1.25; p-value vs. AZA, <0.05 


Physician global assessment, -1.30; p-value vs. AZA and IFX, <0.05 


Total Mayo, -5.28; p-value vs. AZA and IFX, <0.05  


Probert PBO Week 


6 


51
 


UCSS Mean (SD), 5 (3); improvement in UCSS, 4 (SD 3); median improvement 3. Median between-group difference p=0.82 


Baron score Mean SD, 1 (1); proportion of patients with a Baron score of 0, 6/20 (30%). 95% CI for difference −30% to 


23%); p=0.96. Mean (SD) improvement in Baron score, 1 (SD 1). Baron score improved by a decrease in score of at least 1 in 


3/20 (13%); seven (37%) remained the same, and one underwent colectomy; p=0.67 


When remission rates of patients with total disease in each of the two groups were compared, no significant difference was 


found (p=0.9) 


Remission rate in patients receiving azathioprine, 2/6 (33%). 95% CI for difference −79% to 45%; p=0.89  


Mean reduction in daily dose of glucocorticoid was equivalent to 14 mg prednisolone (SD 12); p=0.037 compared to IFX 


Week 6: CRP median value did not change (data not reported); p-value 0.96 but unclear if change from baseline or between 


IFX 


Probert IFX Week 


6 


51
 


UCSS Mean (SD), 5 (3); improvement in UCSS (n=18), 4 (SD 3); median improvement 2.5 for the 18 assessable patients 


Baron score Mean SD, 1 (1); proportion of patients with a Baron score of 0, 6/23 (26%). Mean (SD) improvement in Baron 


score, 1 (SD 1). Baron score improved by a decrease in score of at least 1 in 13/23 (57%); seven (30%) remained the same, 


and three (13%) deteriorated 


5/14 (36%) with total colitis went into remission, 3/5 (60%) with left sided colitis and 1/4 (25%) with distal colitis (p=0.5) 


Remission rate in patients receiving azathioprine, 4/6 (67%)  


Mean reduction in daily dose of glucocorticoid was equivalent to 19 mg prednisolone (SD 15) 
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Study name Treatment 


arm 


Time 


point 


Outcome measure 


Week 6: CRP median levels rose from 6.5 to 10 mg/l 


ACT1 PBO Week 


2 


50
 


Partial Mayo score Median (IQR) at baseline , 6.0 (5.0-7.0 


Partial Mayo score Median (IQR) at week 2 , 5.0 (4.0-6.0) 


ACT1 PBO Week 


6 


50
 


Partial Mayo score Median (IQR) at week 6 , 5.0 (3.0-6.0) 


ACT1 PBO Week 


8 


50
 


Refractory to corticosteroid therapy, 35.3 (12/34) 


Not refractory to corticosteroid therapy, 37.9 (33/87) 


Partial Mayo score Median (IQR) at week 8 , 5.0 (3.0-6.0) 


Daily corticosteroid dose in mg (median, IQR) at baseline. 20.0 (10.0-30.0) 


Daily corticosteroid dose in mg (median, IQR) at week 8. 20.0 (10.0-30.0)  


ACT1 PBO Week 


30 


50
 


Partial Mayo score Median (IQR) at week 30 , 5.0 (3.0-6.0) 


Daily corticosteroid dose in mg (median, IQR). 10.0 (0.8-30.0) 


ACT1 PBO Week 


54 


50
 


Partial Mayo score Median (IQR) at week 54 , 5.0 (4.0-7.0) 


Clinical remission and discontinued use of corticosteroids at week 54, 7/79 (8.9) 


Daily corticosteroid dose in mg (median, IQR). 20.0 (0.0-30.0) 
343


 


Clinical response: 


Baseline IMM use: 26% (14/53) No baseline IMM use: 15% (10/68)  


Clinical remission: 


Baseline IMM use: 21% (11/53)  


No baseline IMM use: 13% (9/68)  
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Study name Treatment 


arm 


Time 


point 


Outcome measure 


ACT1 IFX 5mg/kg Week 


2 


50
 


Partial Mayo score Median (IQR) at baseline 6.0 (5.0-7.0) 


Partial Mayo score Median (IQR) at week 2 3.0 (2.0-5.0) 


ACT1 IFX 5mg/kg Week 


6 


50
 


Partial Mayo score Median (IQR) at week 6 3.0 (2.0-5.0) 


ACT1 IFX 5mg/kg Week 


8 


50
 


Refractory to corticosteroid therapy, 77.4 (24/31) (P<0.001) 


Not refractory to corticosteroid therapy, 66.7 (60/90) (P<0.001) 


Partial Mayo score Median (IQR) at week 8 2.0 (1.0-4.0) 


 


Daily corticosteroid dose in mg (median, IQR) at baseline. 20.0 (10.0-25.0) 


Daily corticosteroid dose in mg (median, IQR) at week 8. 20.0 (10.0-25.0) 


ACT1 IFX 5mg/kg Week 


30 


50
 


Partial Mayo score Median (IQR) at week 30 3.0 (1.0-6.0) 


Clinical remission and discontinued use of corticosteroids at week 30, 17/70 (24.3) (P=0.030) 


Daily corticosteroid dose in mg (median, IQR) at week 30. 5.6 (0.0-20.0) 


ACT1 IFX 5mg/kg Week 


54 


50
 


Partial Mayo score Median (IQR) at week 54 3.0 (1.0-6.0) 


Clinical remission and discontinued use of corticosteroids at week 54, 18/70 (25.7) (P=0.006) 


 


Daily corticosteroid dose in mg (median, IQR) at week 54. 5.0 (0.0-20.0) 
50


 


Clinical response: 


Baseline IMM use: 48% (32/66) OR 2.62 (95% CI 1.20 to 5.71)  


No baseline IMM use: 42% (23/55) OR 4.17 (95% CI 1.77 to 9.84)  


 


Clinical remission: 


Baseline IMM use: 35% (23/66) OR 2.04 (95% CI 0.89 to 4.71)  


No baseline IMM use: 35% (19/55) OR 3.46 (95% CI 1.41 to 8.47)  


ACT1 IFX combined Week 


54 


50
 


Clinical response: 
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Time 


point 


Outcome measure 


Baseline IMM use: 45% (56/125) OR 2.26 (95% CI 1.12 to 4.58)  


No baseline IMM use: 45% (53/118) OR 4.73 (95% CI 2.21 to 10.1)  


 


Clinical remission: 


Baseline IMM use: 34% (42/125) OR 1.93 (95% CI 0.90 to 4.13)  


No baseline IMM use: 36% (42/118) OR 3.62 (95% CI 1.63 to 8.03)  


ACT2 PBO Week 


2 


50
 


Partial Mayo score Median (IQR) at baseline , 6.0 (5.0-7.0)) 


Partial Mayo score Median (IQR) at week 2 , 5.0 (4.0-7.0)  


ACT2 PBO Week 


6 


50
 


Partial Mayo score Median (IQR) at week 6, 5.0 (4.0-7.0), ) 


ACT2 PBO Week 


8 


50
 


Refractory to corticosteroid therapy, 37.5 (12/32) 


Not refractory to corticosteroid therapy, 37.5 (12/32)  


Partial Mayo score Median (IQR) at week 8 , 5.0 (3.0-7.0), ) 


Daily corticosteroid dose in mg (median, IQR) at baseline. , 20.0 (15.0-30.0),  


Daily corticosteroid dose in mg (median, IQR) at week 8. , 20.0 (15.0-30.0 
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Study name Treatment 


arm 


Time 


point 


Outcome measure 


ACT2 PBO Week 


30 


50
 


Partial Mayo score Median (IQR) at week 30 , 6.0 (3.0-7.0),  


Daily corticosteroid dose in mg (median, IQR), 20.0 (5.6-30.0 


Clinical remission and discontinued use of corticosteroids, 2/60 (3.3) 


 
50


 


Clinical response: 


Baseline IMM use: 26% (14/54) No baseline IMM use: 26% (18/69)  


 


Clinical remission: 


Baseline IMM use: 9% (5/54)  


No baseline IMM use: 12% (8/69)  


ACT2 PBO Week 


54 


50
 


Partial Mayo score Median (IQR) at week 54 , NR,  


Daily corticosteroid dose in mg (median, IQR) at week 54. , NR,  


 
50


 


Clinical response at week 54 WITH baseline immunomodulator use OR= 3.09 (1.36, 6.98) 


ACT2 IFX 5mg/kg Week 


2 


50
 


Partial Mayo score Median (IQR) at baseline, 6.0 (5.0-7.0) 


Partial Mayo score Median (IQR) at week 2, 4.0 (2.0-5.0) 


ACT2 IFX 5mg/kg Week 


6 


50
 


Partial Mayo score Median (IQR) at week 6, 3.0 (1.0-5.0) 
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Study name Treatment 


arm 


Time 


point 


Outcome measure 


ACT2 IFX 5mg/kg Week 


8 


50
 


Refractory to corticosteroid therapy,63.3 (19/30) (P=0.053) 


Not refractory to corticosteroid therapy, 63.3 (19/30) (P=0.053)  


Partial Mayo score Median (IQR) at week 8, 2.0 (1.0-4.0) 


Daily corticosteroid dose in mg (median, IQR) at baseline. 5 mg/kg IFX= 20.0 (10.0-30.0 


Daily corticosteroid dose in mg (median, IQR) at week 8. 5 mg/kg IFX= 20.0 (10.0-30.0) 


ACT2 IFX 5mg/kg Week 


30 


50
 


Partial Mayo score Median (IQR) at week 30, 4.0 (1.0-6.0) 


Daily corticosteroid dose in mg (median, IQR), 7.5 (0.0-20.0) 


Clinical remission and discontinued use of corticosteroids, 11/60 (18.3) (P=0.010) 


  
50


 


Clinical response: 


Baseline IMM use: 52% (27/52) OR 3.09 (95% CI 1.36 to 6.98)  


No baseline IMM use: 26% (18/69) 43% (30/69) 61% (43/70) 53% (73/139) OR 2.18 (95% CI 1.06 to 4.47)  


 


Clinical remission: 


Baseline IMM use: 35% (18/52) OR 5.19 (95% CI 1.76 to 15.3)  


No baseline IMM use: 19% (13/69) OR 1.77 (95% CI 0.68 to 4.59)  


  


ACT2 IFX 5mg/kg Week 


54 


50
 


Partial Mayo score Median (IQR) at week 54, NR 


Daily corticosteroid dose in mg (median, IQR), NR 


  
50


 


Clinical response WITHOUT baseline immunomodulator use OR= 2.18 (1.06, 4.47) 


 


ACT2 IFX combined Week 


54 


50
 


Clinical remission WITH baseline immunomodulator use OR= 5.19 (1.76, 15.3) 
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Study name Treatment 


arm 


Time 


point 


Outcome measure 


50
 


Clinical remission WITHOUT baseline immunomodulator use OR= 1.77 (0.68, 4.59) 


ACT 1 and 2 


extension 


studies 


Randomised 


patients in the 


infliximab 


group of the 


ACT-1 or 


ACT-2 trials 


who entered 


the extension 


studies. 


Weeks 


0 to 


152 


55
 


Patients with no disease activity (PGA assessment of no disease): 


Week E0: ACT1, 55.7% (64/115); ACT2, 27.9% (31/111) 


Week E24: ACT1, 66.4% (73/110); ACT2, 43.3% (42/97) 


Week E48: ACT1, 70.8% (75/106); ACT2, 52.3% (46/88) 


Week E72: ACT1, 72.7% (72/99); ACT2, 52.9% (45/85) 


Week E104: ACT1, 69.5% (57/82); ACT2, 66.2% (51/77) 


Week E128: ACT1, 79.5% (35/44); ACT2, 66.0% (35/53) 


Week E152: ACT1, 88.9% (8/9); ACT2, 45.5% (5/11) 


 


Patients with no or mild disease activity (PGA assessment of no or mild disease):: 


Week E0: ACT1, 84.3% (97/115); ACT2, 68.5% (76/111) 


Week E24: ACT1, 90.9% (100/110); ACT2, 91.8% (89/97) 


Week E48: ACT1, 96.2% (102/106); ACT2, 92.0% (81/88) 


Week E72: ACT1, 94.9% (94/99); ACT2, 88.2% (75/85) 


Week E104: ACT1, 96.3% (79/82); ACT2, 92.2% (71/77) 


Week E128: ACT1, 95.5% (42/44); ACT2, 90.6% (48/53) 


Week E152: ACT1, 100.0% (9/9); ACT2, 81.8% (9/11) 


 


Randomised patients in the infliximab group of the extension studies with and without a gap in treatment of more than 8 


weeks between the last infusion of the main studies and the extension studies week 0 infusions (n=134). 


Patients with no disease activity:  


Week E0: Patients without treatment gap (n=134), 52.3% (69/132); Patients with treatment gap (n=95), 27.7% (26/94) 


Week E8: Patients without treatment gap (n=134), 59.4% (76/128); Patients with treatment gap (n=95), 44.6% (41/92) 


Week E24: Patients without treatment gap (n=134), 55.6% (69/124); Patients with treatment gap (n=95), 55.4% (46/83) 


Week E48: Patients without treatment gap (n=134), 64.8% (79/122); Patients with treatment gap (n=95), 58.3% (42/72) 


Week E72: Patients without treatment gap (n=134), 64.6% (73/113); Patients with treatment gap (n=95), 62.0% (44/71) 


Week E104: Patients without treatment gap (n=134), 70.5% (67/95); Patients with treatment gap (n=95), 64.1% (41/64) 


Week E128: Patients without treatment gap (n=134), 72.5% (37/51); Patients with treatment gap (n=95), 71.7% (33/46) 


Week E152: Patients without treatment gap (n=134), 62.5% (5/8); Patients with treatment gap (n=95), 66.7% (8/12) 


Patients with no or mild disease activity:  
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Study name Treatment 


arm 


Time 


point 


Outcome measure 


Week E0: Patients without treatment gap (n=134), 84.1% (111/132); Patients with treatment gap (n=95), 66.0% (62/94) 


Week E8: Patients without treatment gap (n=134), 87.5% (112/128); Patients with treatment gap (n=95), 81.5% (75/92) 


Week E24: Patients without treatment gap (n=134), 92.7% (115/124); Patients with treatment gap (n=95), 89.2% (74/83) 


Week E48: Patients without treatment gap (n=134), 94.3% (115/122); Patients with treatment gap (n=95), 94.4% (68/72) 


Week E72: Patients without treatment gap (n=134), 91.2% (103/113); Patients with treatment gap (n=95), 93.0% (66/71) 


Week E104: Patients without treatment gap (n=134), 90.5% (86/95); Patients with treatment gap (n=95), 100% (64/64) 


Week E128: Patients without treatment gap (n=134), 94.1% (48/51); Patients with treatment gap (n=95), 91.3% (42/46) 


Week E152: Patients without treatment gap (n=134), 87.5% (7/8); Patients with treatment gap (n=95), 91.7% (11/12) 


 


All randomised patients in the infliximab group who entered the extension studies (n=229): 


Week E8: Patients with No Disease Activity (PGA assessment of no disease), 46.4% (102/220); Patients with No or Mild 


Disease Activity (PGA assessment of no or mild disease), 70.9% (156/220) 


Week E24: Patients with No Disease Activity (PGA assessment of no disease), 50.7% (105/207); Patients with No or Mild 


Disease Activity (PGA assessment of no or mild disease), 80.7% (167/207) 


Week E48: Patients with No Disease Activity (PGA assessment of no disease), 56.7% (110/194); Patients with No or Mild 


Disease Activity (PGA assessment of no or mild disease), 82.0% (159/194) 


Week E72: Patients with No Disease Activity (PGA assessment of no disease), 58.7% (108/184); Patients with No or Mild 


Disease Activity (PGA assessment of no or mild disease), 83.2% (153/184) 


Week E104: Patients with No Disease Activity (PGA assessment of no disease), 66.0% (105/159); Patients with No or Mild 


Disease Activity (PGA assessment of no or mild disease), 88.1% (140/159) 


Week E128: Patients with No Disease Activity (PGA assessment of no disease), 69.1% (67/97); Patients with No or Mild 


Disease Activity (PGA assessment of no or mild disease), 87.6% (85/97) 


Week E152: Patients with No Disease Activity (PGA assessment of no disease), 65.0% (13/20); Patients with No or Mild 


Disease Activity (PGA assessment of no or mild disease), 90.0% (18/20) 


 


Number of randomised patients in the extension studies (n=229) who used corticosteroids in the past 8 weeks for UC: 


Week E8: 0 days, 179/223 (80.3%); 1 to 7 days, 4/223 (1.8%); 8 to 30 days, 8/223 (3.6%); > 30 days, 32/223 (14.3%) 


Week E24: 0 days, 179/208 (86.1%); 1 to 7 days, 1/208 (0.5%); 8 to 30 days, 2/208 (1.0%); > 30 days, 26/208 (12.5%) 


Week E48: 0 days, 167/194 (86.1%); 1 to 7 days, 2/194 (1.0%); 8 to 30 days, 4/194 (2.1%); > 30 days, 21/194 (10.8%) 


Week E72: 0 days, 165/188 (87.8%); 1 to 7 days, 3/188 (1.6%); 8 to 30 days, 4/188 (2.1%); > 30 days, 16/188 (8.5%) 


Week E104: 0 days, 149/161 (92.5%); 1 to 7 days, 0/161 (0.0%); 8 to 30 days, 1/161 (0.6%); > 30 days, 11/161 (6.8%) 


Week E128: 0 days, 92/99 (92.9%); 1 to 7 days, 0/99 (0.0%); 8 to 30 days, 0/99 (0.0%); > 30 days, 7/99 (7.1%) 


Week E152: 0 days, 20/20 (100.0%); 1 to 7 days, 0/20 (0.0%); 8 to 30 days, 0/20 (0.0%); > 30 days, 0/20 (0.0%) 
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Additional efficacy outcomes (paediatric population trial) 
Study 


name 


Treatment 


arm 


Time 


piont 


Outcome measure 


Hyams IFX 5mg/q8w Week 8 
53


 


Median reduction in Partial Mayo Score 4 points 


Median corticoteroid use mg/kg/d: 0  


Hyams IFX 5mg/q8w Week 30 
53


 


Median reduction in Partial Mayo Score: approx 2.5 points (read from graph)  


Remission (PUCAI) without corticosteroids: 5/12 (41.7%) 


 


EPAR
73


 


Remission (PUCAI) by age (n=20 evaluable): 


6 yrs, 0/0 (0%); 7yrs, 2/2 (100%); 8yrs, 0/0 (0%); 9yrs, 1/1 (100%); 10yrs, 0/1 (0%); 11yrs, 1/1 (100%); 12yrs, 0/1 (0%); 13yrs, 


2/4 (50%); 14yrs, 0/0 (0%); 15yrs, 1/3 (33.3%); 16yrs, 0/3 (0%); 17yrs, 1/4 (25%) 


Hyams IFX 5mg/q8w Week 54 
53


 


Median reduction in Partial Mayo Score: approx 2.5 points (read from graph) 


Remission (PUCAI) without corticosteroids: 5/13 (38.5%) 


Efficacy after step-up decrease of ≥2 points in partial Mayo score - patients with data at week 54: 9/10 (90%). Unclear if this 


value is for IFX 5mg/q8d group or both groups 


Median corticoteroid use mg/kg/d: 0.04  


 


EPAR
73


 


Clinical response: 3/4 patients who had endoscopy at week 54 (optional) 


Remission (PUCAI) by age (n=20 evaluable): 


6 yrs, 0/0 (0%); 7yrs, 1/2 (50%); 8yrs, 0/0 (0%); 9yrs, 1/1 (100%); 10yrs, 0/1 (0%); 11yrs, 1/1 (100%); 12yrs, 0/1 (0%); 13yrs, 3/4 


(75%); 14yrs, 0/0 (0%); 15yrs, 1/4 (25.3%); 16yrs, 0/3 (0%); 17yrs, 1/4 (25%) 


Hyams IFX 


5mg/q12w 


Week 8 
53


 


Median reduction in Partial Mayo Score: 4 points  


Median corticoteroid use mg/kg/d: 0.15 


Hyams IFX 


5mg/q12w 


Week 30 
53


 


Median reduction in Partial Mayo Score: approx 1 point (read from graph)  


Remission (PUCAI) without corticosteroids: 1/13 (7.7%) 


 


EPAR
73


 


Remission (PUCAI) by age (n=21 evaluable): 
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Study 


name 


Treatment 


arm 


Time 


piont 


Outcome measure 


6 yrs, 0/1 (0%); 7yrs, 0/0 (0%); 8yrs, 0/1 (0%); 9yrs, 0/0 (0%); 10yrs, 0/1 (0%); 11yrs, 0/1 (0%); 12yrs, 0/0 (0%); 13yrs, 0/0 (0%); 


14yrs, 0/2 (0%); 15yrs, 3/4 (75%); 16yrs, 1/5 50 (20%); 17yrs, 0/5 (0%) 


Hyams IFX 


5mg/q12w 


Week 54 
53


 


Median reduction in Partial Mayo Score: approx 1 point (read from graph) 


Remission (PUCAI) without corticosteroids: 0/13 (0%) 


Median corticoteroid use mg/kg/d: same as baseline 4 


 


EPAR 
73


 


Clinical response: 3/4 patients who had endoscopy at week 54 (optional) 


Remission (PUCAI) by age (n=22 evaluable): 


6 yrs, 0/1 (0%); 7yrs, 0/0 (0%); 8yrs, 0/1 (0%); 9yrs, 0/0 (0%); 10yrs, 0/1 (0%); 11yrs, 0/1 (0%); 12yrs, 0/2 (0%); 13yrs, 0/0 (0%) 


3/4 (75%); 14yrs, 0/2 (0%); 15yrs, 2/4 (50%) 3/8 (37.5%); 16yrs, 1/5 (20%) 1/8 (12.5%); 17yrs, 1/5 (20%) 2/9 (22.2%) 


Hyams All patients 


(n=60) 


Week 8 
53


 


Disease activity was more severe at the last visit for patients who discontinued after week 8 (no disease, 1 of 10 [10%]; mild, 1 of 


10 [10%]; moderate, 6 of 10 [60%]; severe, 2 of 10 [20%]) than for patients who discontinued before week 8 (mild, 4 of 13 


[30.8%]; moderate, 4 of 13 [30.8%]; and severe disease, 5 of 13 [38.5%])  
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Hospitalisation, surgery and mortality data (adult population trials) 


Study 


acronym  


Treatment 


arm Rates of hospitalisation 


Rates of surgical 


intervention  Death 


Adalimumab     


ULTRA1  PBO 


From submission
63


 


Week 8 (n=222, person years=19.6) 


Physician visits No. events (visits) (events/PY), 21 (0.619) 


Emergency room visits No. events (visits) (events/PY), 8 (0.236) 


Hospital admissions No. events (admissions) (events/PY), 7 


(0.206) 


Days in hospital No. events (days) (events/PY), 73 (2.153) 


Colectomy, 8/130 (3.6%) 


during induction, week 8. 


Elective/emergency NR 0/223 (0%) 


ULTRA1  


ADA 


160/80mg 


From submission
63


 


Week 8 (n=223, person years=34.0) 


Physician visits No. events (visits) (events/PY), 15 (0.441); p-


value 0.559 


Emergency room visits No. events (visits) (events/PY), 2 (0.059); 


p-value NA 


Hospital admissions No. events (admissions) (events/PY), 5 


(0.147); p-value NA 


Days in hospital No. events  (days) (events/PY), 26 (0.764); p-


value 0.297 


Colectomy, 5/130 (1.4%) 


during induction, week 8  


Elective/emergency NR 0/223 (0%) 


ULTRA2  PBO 


From submission
63


  


(n=246, person years=101.6) 


Physician visits No. events (visits) (events/PY), 169 (1.663) 


Emergency room visits No. events (visits) (events/PY), 10 (0.098) 


Hospital admissions No. events (admissions) (events/PY), 13 


(0.128) 


Days in hospital No. events (days) (events/PY), 105 (0.837) 


Colectomy, 12/246 (4.9%) 


during follow-up week 52. 


Elective/emergency NR 0/260 (0%) 
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Study 


acronym  


Treatment 


arm Rates of hospitalisation 


Rates of surgical 


intervention  Death 


ULTRA2  


ADA 


160/80mg 


From submission
63


  


 (n=248, person years=125.5) 


Physician visits No. events (visits) (events/PY), 169 (1.347); p-


value vs. PBO 0.035 


Emergency room visits No. events (visits) (events/PY), 12 


(0.096); p-value vs. PBO 0.847 


Hospital admissions No. events (admissions) (events/PY), 13 


(0.104); p-value vs. PBO 0.418 


Days in hospital No. events (days) (events/PY), 120 (1.181); p-


value vs. PBO 0.467 


Colectomy, 10/248 (4%) 


during follow-up, week 52.  


Elective/emergency NR 0/257 (0%) 


ULTRA 1 and 


2 ADA 


64
 


ADA Hospitalisation and Colectomy Rates in ULTRA 1 and 2: Week 8 ADA Responders: 


All-cause hospitalisation n/patient years at Risk, 46/260.4 


All-cause hospitalisation Incidence rate (n/PYs at Risk), 0.18;  


All-cause hospitalisation p-value vs. PBO, 0.047 


UC-related hospitalisation n/patient years at Risk, 29/266.5 


UC-related hospitalisation Incidence rate (n/PYs at Risk), 0.11 


UC-related hospitalisation p-value vs. PBO, 0.002 


Colectomy n/patient years at Risk, 6/271.9. Elective/emergency NR 


Colectomy Incidence rate (n/PYs at Risk), 0.02.  


Colectomy p-value vs. PBO, 0.122 


Hospitalisations - all-cause events/patient years, 55/272.7 


Hospitalisations - all-cause Incidence rate (events/person years), 0.20 


Hospitalisations - all-cause relative risk ADA/PBO, 0.65 p=0.021 


Hospitalisations - UC-related events/patient years, 32/272.7 


Hospitalisations - UC-related Incidence rate (events/person years), 0.12 


Hospitalisations - UC-related relative risk ADA/PBO, 0.48 p<0.001 


 
66


 


Non UC-related hospitalisation categories week 52: 


General disorder; gastrointestinal tract disorder, 3 (0.63%); gynecological disorder and  







312 


 


Study 


acronym  


Treatment 


arm Rates of hospitalisation 


Rates of surgical 


intervention  Death 


pregnancy, 1 (0.21%); musculoskeletal and connective tissue disorder; hepatobiliary disorder, 1 


(0.21%); neurological disorder, 1 (0.21%); urogenital tract disorder, 3 (0.63%); cardiovascular 


disorder, 2 (0.42%); endocrine and metabolic disorder; hematologic disorder, 1 (0.21%); 


infection, 11 (2.28%) 9 (1.88%); malignancy, 1 (0.21%); skin disorder, 2 (0.42%); trauma and 


surgical/medical procedure, 3 (0.63%) 


 
66


 


UC-related hospitalization categories week 52: 


UC flare, 47 (9.73%) 31 (6.46%); UC leading to colectomy, 19 (3.93%) 15 (3.13%); Extra-


intestinal complication of UC, 6 (1.25%); sequelae of colectomy, 1 (0.21%) 


 
66


 


Hospitalisation and Colectomy Analysis: Induction Period (8 weeks) 


All cause hospitalisation, 22 (4.6) 


UC-related hospitalisation, 17 (3.5%) 


UC- or drug related hospitalisation, 19 (4.0%) 


Colectomy, 5 (1.0%). Elective/emergency NR 


 
66


 


Hospitalisation and Colectomy Analysis: 52-Week Period, n/patient years at risk (incident rate); 


RR (relative risk) (95% CI): 


All-cause hospitalisation, 69/387.5 (0.18); RR, 0.7 (0.5 to 1.0), p=0.03 


UC-related hospitalisation, 47/398.1 (0.12) ; RR, 0.5 (0.4 to 0.8), p=0.002 


UC- or drug-related hospitalisation, 55/393.8 (0.14) ; RR, 0.6 (0.4 to 0.9), p=0.005 


Colectomy, 15/408.1 (0.04) 


Sensitivity analysis 1: all events that occurred during the open-label period (during ADA 


therapy) were excluded for the placebo group. 


All-cause hospitalisation, 69/387.5 (0.18); RR, 0.6 (0.4 to 0.9), p=0.007 


UC-related hospitalisation, 47/398.1 (0.12); RR, 0.5 (0.3 to 0.7) <.001 


UC- or drug-related hospitalisation, 55/393.8 (0.14); RR,  0.5 (0.4 to 0.8), p=0.001 


Colectomy, 15/408.1 (0.04). Elective/emergency NR 


Sensitivity analysis 2: all events were attributed to the randomized groups regardless of whether 
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Study 


acronym  


Treatment 


arm Rates of hospitalisation 


Rates of surgical 


intervention  Death 


patients treated with placebo had switched to open-label ADA therapy 


All-cause hospitalisation, 69/387.5 (0.18) ; RR, 0.8 (0.6 to 1.0), p=0.08 


UC-related hospitalisation, 47/398.1 (0.12) 0.7; RR, (0.5 to 1.0), p=0.03 


UC- or drug-related hospitalisation, 55/393.8 (0.14) ; RR, 0.7 (0.5 to 1.0), p=0.045 


Colectomy, 15/408.1 (0.04). Elective/emergency NR 


 
344


 


Incidence rates for All-cause and UC-related hospitalisations for ADA-treated pts by Mayo 


subscores at wk 8: 


Mayo subscore 0 (n=433): Stool frequency - all cause, 0.08 UC-related, 0.05; rectal bleeding - 


all cause, 0.13 UC-related, 0.06; PGA - all cause, 0.11 UC-related, 0.05; endoscopy - all cause, 


0.14 UC-related, 0.06 


Mayo subscore 1 (n=433): Stool frequency - all cause, 0.11 UC-related, 0.05; rectal bleeding - 


all cause, 0.13 UC-related, 0.10; PGA - all cause, 0.11 UC-related, 0.06; endoscopy - all cause, 


0.11 UC-related, 0.06 


Mayo subscore 2 (n=433): Stool frequency - all cause, 0.15 UC-related, 0.11; rectal bleeding - 


all cause, 0.22 UC-related, 0.13; PGA - all cause, 0.20 UC-related, 0.14; endoscopy - all cause, 


0.16 UC-related, 0.10 


Mayo subscore 3 (n=422): Stool frequency - all cause, 0.22 UC-related, 0.16; rectal bleeding - 


all cause, 0.29 UC-related, 0.29; PGA - all cause, 0.23 UC-related, 0.19; endoscopy - all cause, 


0.27 UC-related, 0.21 


ULTRA 1 and 


2 PBO 


64
 


PBO Hospitalisation and Colectomy Rates in ULTRA 1 and 2: Week 8 ADA Responders: 


All-cause hospitalisation n/patient years at Risk, 58/222.3 


All-cause hospitalisation Incidence rate (n/PYs at Risk), 0.26  


UC-related hospitalisation n/patient years at Risk, 49/223.6 


UC-related hospitalisation Incidence rate (n/PYs at Risk), 0.22 


Colectomy n/patient years at Risk, 11/231.7. Elective/emergency NR 


Colectomy Incidence rate (n/PYs at Risk), 0.05 


Hospitalisations - all-cause events/patient years, 71/232.8 


Hospitalisations - all-cause Incidence rate (events/person years), 0.31  
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Study 


acronym  


Treatment 


arm Rates of hospitalisation 


Rates of surgical 


intervention  Death 


Hospitalisations - UC-related events/patient years, 59/232.8 


Hospitalisations - UC-related Incidence rate (events/person years), 0.25 


 
66


 


Non UC-related hospitalisation categories week 52: 


General disorder, 1 (0.21%); gastrointestinal tract disorder, 1 (0.21%); gynecological disorder 


and pregnancy, 2 (0.41%); musculoskeletal and connective tissue disorder, 1 (0.21%); 


hepatobiliary disorder, 0 (0%); neurological disorder, 0 (0%); urogenital tract disorder, 3 


(0.62%); cardiovascular disorder, 1 (0.21%); endocrine and metabolic disorder, 1 (0.21%); 


hematologic disorder, 0 (0%); infection, 11 (2.28%); malignancy, 1 (0.21%); skin disorder, 1 


(0.21%); trauma and surgical/medical procedure, 3 (0.62%)  


 
66


 


UC-related hospitalisation categories week 52: 


UC flare, 47 (9.73%); UC leading to colectomy, 19 (3.93%); Extra-intestinal complication of 


UC, 8 (1.66%); sequelae of colectomy, 1 (0.21%)  


 
66


 


Hospitalisation and Colectomy Analysis: Induction Period (8weeks) 


All cause hospitalisation, 37 (7.7%) p=0.46 


UC-related hospitalisation, 34 (7.0%) p=0.02 


UC- or drug related hospitalisation, 36 (7.5) p=0.02 


Colectomy, 6 (1.2%) p=0.77 


 
66


 


Hospitalisation and Colectomy Analysis: 52-Week Period, n/patient years at risk (incident rate): 


All-cause hospitalisation, 58/222.3 (0.26)  


UC-related hospitalisation, 49/223.6 (0.22)  


UC- or drug-related hospitalisation, 53/223.2 (0.24)  


Colectomy, 11/231.7 (0.05). Elective/emergency NR 


Sensitivity analysis 1: all events that occurred during the open-label period (during ADA 


therapy) were excluded for the placebo group. 
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Study 


acronym  


Treatment 


arm Rates of hospitalisation 


Rates of surgical 


intervention  Death 


All-cause hospitalisation, 47/159.2 (0.30)  


UC-related hospitalisation, 40/159.8 (0.25)  


UC- or drug-related hospitalisation, 43/159.5 (0.27)  


Colectomy, 7/166.3 (0.04). Elective/emergency NR 


Sensitivity analysis 2: all events were attributed to the randomized groups regardless of whether 


patients treated with placebo had switched to open-label ADA therapy 


All-cause hospitalisation, 89/377.7 (0.24)  


UC-related hospitalisation, 68/384.2 (0.18)  


UC- or drug-related hospitalisation, 76/382.2 (0.20)  


Colectomy, 19/400.0 (0.05). Elective/emergency NR 


Suzuki PBO  NR  NR  NR 


Suzuki ADA80/40mg  NR  NR  NR 


Suzuki ADA160/80mg  NR  NR  NR 


Suzuki 


ADA40mg 


EOW  NR  NR  NR 


Suzuki Rescue arm  NR  NR  NR 


PURSUIT-SC  


All randomised 


PBO  NR  NR  NR 


PURSUIT-SC  


All randomised 


GOL 200/100 


mg  NR  NR NR  


PURSUIT-SC  Phase II PBO  NR  NR NR  


PURSUIT-SC  


Phase II GOL 


200/100 mg all 


randomised  NR  NR NR  


PURSUIT-SC  Phase III PBO  NR  NR  NR 


PURSUIT-SC  


Phase III GOL 


200/100 mg 


phase III  NR  NR  NR 
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Study 


acronym  


Treatment 


arm Rates of hospitalisation 


Rates of surgical 


intervention  Death 


PURSUIT-


Maintenance  


PBO 


randomised NR  NR  


Deaths reported through week 


54. PBO=0 


Deaths reported after week 54. 


PBO SC induction and 


maintenance = 1 (pneumonia 


and heart failure) 


PURSUIT-


Maintenance 


GOL 50 mg 


randomised NR 


From submission 


In the PURSUIT trial, only 


2%-3% of golimumab 


induction responders re-


randomised to golimumab 


50mg or 100mg had a 


colectomy at the end of 


maintenance. 


Deaths reported through week 


54. GOL 50 mg= 0 


Deaths reported after week 54. 


GOL SC 100/50 mg induction, 


50 mg maintenance = 1 (heart 


dysfunction in the presence of 


pronounced athersclerosis and 


stenosis affecting aorta, large 


arteries and coronary arteries). 
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Study 


acronym  


Treatment 


arm Rates of hospitalisation 


Rates of surgical 


intervention  Death 


PURSUIT-M 


(Maintenance) 


GOL 100 mg 


randomised NR NR 


Deaths reported through week 


54. GOL 100 mg=  3 (causes= 


malnutrition and sepsis (GOL 


2 mg/kg IV induction), cardiac 


failure with history of 


thrombosis (GOL 400/200 mg 


SC induction), disseminated 


tuberculosis in patient who 


tested positive for latent TB 


on innduction study entry and 


was receiving isoniazid at time 


of event (GOL 200/100 mg 


SC induction) 


Deaths reported after week 54. 


PBO SC induction, GOL 100 


mg maintenance = 1 


(myocardial infarction in 


patient with history of 


myocardial infarction). GOL 2 


mg/kg IV induction, GOL 100 


mg maintenance = 2 


(gallbladder adenocarcinoma 


with liver metastasis), (sepsis). 


GOL 200/100 mg SC 


induction, GOL 100 mg 


maintenance = 1 (accidental 


nitrous oxide overdose). 


ACT1 PBO 


From submission
65


 


UC-related hospitalisation, mean (SD): 0.22 (0.57) 


From submission
65


 


Colectomy n(%), 9 (7.4) 


Ostomy n (%), 5 (4.1)  NR 
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Study 


acronym  


Treatment 


arm Rates of hospitalisation 


Rates of surgical 


intervention  Death 


ACT1 IFX 5 mg/kg  


From submission
65


 


UC-related hospitalisation, mean (SD): 0.11 (0.34); p-value 


(assume vs. PBO), 0.061 


From submission
65


 


Colectomy n(%), 7 (5.8) 


Ostomy n (%), 3 (2.5) 1 during ACT2 extension 


ACT 2 PBO 


From submission
65


 


UC-related hospitalisation, mean (SD): 0.21 (0.55) 


From submission
65


 


Colectomy n(%), 1 (0.7) 


Ostomy n (%), 1 (0.7) NR 


ACT 2 IFX 5 mg/kg i 


From submission
65


 


UC-related hospitalisation, mean (SD): 0.07 (0.29); p-value 


(assume vs. PBO), 0.009 


From submission
65


 


Colectomy n(%), 0 (0.0) 


Ostomy n (%), 0 (0.0) NR 


UC-SUCCESS AZA  NR NR NR 


UC-SUCCESS IFX  NR NR NR 


UC-SUCCESS IFX/AZA  NR NR NR 


Probert PBO   


One PBO patient 


underwent colectomy 


during the intervention 


period and was recorded as 


a treatment failure. One 


patient (unclear which 


group) refused 


sigmoidoscopic 


assessment but by other 


clinical measures was 


deemed to be a treatment 


failure  NR 


Probert IFX  NR NR NR 
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Hospitalisation, surgery and mortality data (paediatric population trial) 


Study acronym (copy 


to each study group 


row for each study) Treatment arm Rates of hospitalisation 


Rates of surgical intervention (both elective 


and emergency) Death 


Infliximab     


Hyams  IFX 5mg/q8w  NR 


Patients requiring colectomy in the 54-week 


period: 1/22 (4.5%)  NR 


Hyams  IFX 5mg/q12w NR  


Patients requiring colectomy in the 54-week 


period: 2/23 (8.7%)  NR 


Hyams  


All patients to wk8 


(n=60)  NR 


Patients requiring colectomy in the 54-week 


period: 


5/60 (8%) (2 of 15 nonrandomised)   NR 
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Appendix 6: Safety data tables 


Safety - participants experiencing adverse events, serious adverse events and withdrawal due to adverse events (adult population trials) 
Trial name  Treatment 


arm 


Length of safety 


follow up / mean 


number of 


administrations 


Time point Number of patients experiencing 1 or 


more adverse event, nN= (%) 


Number of patients experiencing 1 or 


more serious adverse event, nN (%) 


(including definition) 


Discontinuation due to 


adverse event(s) nN (%) 


ULTRA1 PBO NR Week 8 
45


 


Any severe (not defined) 17/223 (7.6%); 


any serious (not defined, 17/223 (7.6%) 


 


Submission
63


 


17/223 (7.6%); drug related SAE, 4/223 


(1.8%) 


45
 


108/223 (48.4%) 


Submission
63


 


 


108/223 (48.1%); possibly drug related, 


48/223 (21.5%) 


45
 


12/223 (5.4%)  


 


Submission
63


 


12/223 (5.4%) 


ULTRA1 ADA 


160/80mg 


NR Week 8 
45


 


Any severe (not defined) 19/223 (8.5%); 


any serious (not defined, 9/223 (4.0%) 


45
 


112/223 (50.2%) 


45
 


12/223 (5.4%) 


ULTRA1 ADA 


160/80mg 


NR Week 8 Submission
63


 


97/223 (4.0%); drug related SAE, 1/223 


(0.4%) 


Submission
63


 


112/223 (50.2%); possibly drug related, 


43/223 (19.3%) 


Submission
63


 


12/223 (5.4%) 
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Trial name  Treatment 


arm 


Length of safety 


follow up / mean 


number of 


administrations 


Time point Number of patients experiencing 1 or 


more adverse event, nN= (%) 


Number of patients experiencing 1 or 


more serious adverse event, nN (%) 


(including definition) 


Discontinuation due to 


adverse event(s) nN (%) 


ULTRA2 PBO NR Week 52 
46


 


Any severe (not defined) 37/260 


(14.2%); any serious (not defined, 


32/260 (12.3%) 


 


Submission
63


 


32/260 (12.3%) 


46
 


218/260 (83.8%); possibly drug-related, 


86/260 (33.1%) 


 


Submission
63


 


218/260 (83.8%) 


46
 


34/260 (13.1%)  


 


Submission
63


 


34/260 (13.1%) 


ULTRA2 ADA 160 mg 


at week 0, 80 


mg at week 2 


and then 40 


mg EOW 


beginning at 


week 4 


NR Week 52 
46


 


Any severe (not defined) 41/257 


(16.0%); any serious (not defined, 


31/257 (12.1%) 


 


Submission
63


 


31/257 (12.1%) 


46
 


213/257 (82.9%); possibly drug-related, 


101/257 (39.3%) 


 


Submission
63


 


213/257 (82.9%) 


46
 


23/257 (8.9%) 


 


Submission
63


 


23/257 (8.9%) 


ULTRA3 ADA 40 mg 


EOW or EW 


NR Week 52 
56


 


76/577 (13.6%) 


Events, 93 (events per 100 PY, 21.8) 


56
 


421/577 (75.6%) 


Events, 2187 (events per 100 PY, 512.3) 


56
 


78/577 (14.0%) 


Events, 90 (events per 100 


PY, 21.1) 


ULTRA3 ADA 40 mg 


EOW or EW 


NR Week 52 Submission
63


 


ADA 40 mg EOW/EW n=1010; Patient 


Years, 2338 


Events (Events/ 100 Patient Years): 414 


(17.7) 


Submission
63


 


ADA 40 mg EOW/EW n=1010; Patient 


Years, 2338 


Events (Events/ 100 Patient Years): 8057 


(344.6) 


Submission
63


 


ADA 40 mg EOW/EW 


n=1010; Patient Years, 


2338 


Events (Events/ 100 


Patient Years): 249 (10.7) 


Suzuki PBO 52 weeks  Week 8 
47


 
47


 
47
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Trial name  Treatment 


arm 


Length of safety 


follow up / mean 


number of 


administrations 


Time point Number of patients experiencing 1 or 


more adverse event, nN= (%) 


Number of patients experiencing 1 or 


more serious adverse event, nN (%) 


(including definition) 


Discontinuation due to 


adverse event(s) nN (%) 


Week 8: 7/96 (7.3%) Week 8: 45/96 (46.9%) Week 8: 4/96 (4.2%) 


Suzuki PBO 52 weeks  Week 52 
47


 


Week 52 (n=96, patient years = 44.8): 


events, 273 (events/100 patient years, 


609.4) 


47
 


Week 52 (n=96, patient years = 44.8): 


events, 14 (events/100 patient years, 


31.3) 


47
 


Week 52 (n=96,patient 


years = 44.8): events, 6 


(events/100 patient years, 


13.4) 


Suzuki ADA160/80m


g  


52 weeks  Week 8 
47


 


Week 8: 4/90 (4.4%) 


47
 


Week 8: 40/90 (44.4%) 


47
 


Week 8: 6/90 (6.7%) 


Suzuki ADA80/40mg 


or 


ADA160/80 to 


week 8 then 


ADA40 EOW 


52 weeks  Week 52 
47


 


Week 52 (n=177, patient years, 98.2): 


events, 33 (events/100 patient years, 


33.6) 


ADA week 8 responders per full Mayo 


score (n=82, patient years, 68.7):  20 


(events/100 patient years, 29.1) 


47
 


Week 52 (n=177, patient years, 98.2): 


events, 538 (events/100 patient years, 


547.9) 


ADA week 8 responders per full Mayo 


score (n=82, patient years, 68.7): 343 


(events/100 patient years, 499.3) 


47
 


Week 52 (n=177, patient 


years, 98.2): events, 22 


(events/100 patient years, 


22.4) 


ADA week 8 responders 


per full Mayo score (n=82, 


patient years, 68.7): 11 


(events/100 patient years, 


16.0) 


PURSUIT-


SC 


PBO 6.05 weeks 


Mean 1.98 


Week 6 
48


 


Patients with ≥ SAE (not defined) 20/330 


(6.1) 


48
 


126/330 (38.2) 


Headache 17/330 (5.2) Nasophayngitis 


11/330 (3.3) Pyrexia 7/330 (2.1) Nausea 


7/330 (2.1) exacerbation of UC 13/330 


(3.9) 


48
 


3/330 (0.9) (viral 


infection= erythema 


nodosum, exacerbation of 


UC) 


PURSUIT-


SC 


GOL 200/100 


mg 


6.08 weeks 


Mean 1.99 


Week 6 
48


 


9/331 (2.7) 


48
 


124/331 (37.5) 


Headache 10/331 (3.0) Nasophayngitis 


11/331 (3.3) Pyrexia 6/331 (1.8) Nausea 


3/331 (0.9) exacerbation of UC 7/331 


(2.1) 


48
 


1/331 (0.3) (worsening of 


UC/clostridia infection) 


PURSUIT- PBO. N=156 32.7 weeks Week 54 
49


 
49


 
49
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Trial name  Treatment 


arm 


Length of safety 


follow up / mean 


number of 


administrations 


Time point Number of patients experiencing 1 or 


more adverse event, nN= (%) 


Number of patients experiencing 1 or 


more serious adverse event, nN (%) 


(including definition) 


Discontinuation due to 


adverse event(s) nN (%) 


M 8.2 


Total number of 


study agent 


injections. PBO, 


3333 


≥ SAE. PBO,  12 (7.7) 103 (66.0) (all are treatment-emergent 


Aes). 


Exacerbation of UC, 29 (18.6) 


nasopharyngitis, 11 (7.1) headache, 14 


(9.0) arthralgia, 12 (7.7) abdominal 


pain= 4 (2.6) upper respiratory tract 


infection= 4 (2.6) rash, 3 (1.9) 


phayngitis, 4 (2.6) cough, 5 (3.2) 


PBO, 10 (6.4) 


PURSUIT-


M 


GOL 50 mg. 


N=154 


44.3 


11.1 


Total number of 


study agent 


injections. GOL 


50 mg, 4392 


Week 54 
49


 


GOL 50 mg, 13 (8.4) 


49
 


112 (72.7) 


Exacerbation of UC, 27 (17.5) 


nasopharyngitis, 14 (9.1) headache, 12 


(7.8) arthralgia, 11 (7.1) abdominal 


pain= 11 (7.1) upper respiratory tract 


infection= 8 (5.2) rash, 9 (5.8) 


phayngitis, 8 (5.2) cough, 5 (3.2) 


49
 


GOL 50 mg, 8 (5.2) 


PURSUIT-


M 


GOL 100 mg. 


N=154 


46.3 


11.3 


Total number of 


study agent 


injections. GOL 


100 mg, 4440 


Week 54 
49


 


GOL 100 mg, 22 (14.3) 


49
 


113 (73.4) 


Exacerbation of UC, 24 (15.6) 


nasopharyngitis, 21 (13.6) headache, 12 


(7.8) arthralgia, 8 (5.2) abdominal pain= 


11 (7.1) upper respiratory tract 


infection= 9 (5.8) rash, 7 (4.5) 


phayngitis, 5 (3.2) cough, 9 (5.8) 


49
 


GOL 100 mg, 14 (9.1) 


UC-


SUCCESS 


AZA Week 8 


Week 8 to 16 


  


Week 8 and 


week 8 to 16 


52
 


Week 8: 6/79 (8%) no definition 


Week 8 to 16: 0/42 (0%); AFX to 


IFX/AZA, 1/20 (5%) 


52
 


Week 8: 41/79 (52%) 


Week 8 to 16: 11/42 (26%); AFX to 


IFX/AZA, 7/20 (35%) 


Week 8: Abdominal pain 4/79 (5%); 


abdominal pain= upper 4/79 (5%); 


anaemia 4/79 (5%); fatigue 4/79 (5%); 


52
 


Week 8: 6/79 (8%) 


Week 8 to 16: 1/42 (2%); 


AFX to IFX/AZA, 3/20 


(15%) 
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Trial name  Treatment 


arm 


Length of safety 


follow up / mean 


number of 


administrations 


Time point Number of patients experiencing 1 or 


more adverse event, nN= (%) 


Number of patients experiencing 1 or 


more serious adverse event, nN (%) 


(including definition) 


Discontinuation due to 


adverse event(s) nN (%) 


headache 8/79 (10%); nausea 10/79 


(13%); pyrexia 3/79 (4%); vomiting 6/79 


(8%) 


Week 8 to 16: Arthralgia 3/42 (7%); 


Aspergillosis, Chest discomfort, 


Conjunctival haemorrhage, Drug 


hypersensitivity, Dyspnea, Leukopenia, 


Nasopharyngitis, Painful defecation= 


Pyrexia, Ulcerative colitis - all 0/42 


(0%); Pain in extremity 2/42 (5%)  


Week 8 to 16: AFX to IFX/AZA: 


Arthralgia, 0/20 (0%); Aspergillosis 1/20 


(5); Chest discomfort 1/20 (5); 


Conjunctival hemorrhage 1/20 (5); Drug 


hypersensitivity, 1/20 (5); Dyspnea, 1/20 


(5); Leukopenia, 1/20 (5); 


Nasopharyngitis 1/20 (5); Painful 


defecation= 1/20 (5); Pain in extremity 0 


Pyrexia, 1/20 (5); Ulcerative colitis, 1/20 


(5) 


UC-


SUCCESS 


IFX NR Week 8 and 


week 8 to 16 


52
 


Week 8: 2/78 (3%) 


Week 8 to 16: 4/74 5 


52
 


Week 8: 26/78 (33%) 


Week 8 to 16: 22/30 (29%) 


Week 8: Abdominal pain 3/78 (4%); 


abdominal pain= upper 0/78 (0%); 


anaemia 3/78 (4%); fatigue 0/78 (0%); 


headache 4/78 (5%); nausea 1/78 (1%); 


pyrexia 5/78 (6%); vomiting 0/78 (0%) 


Week 8 to 16: Arthralgia, 2/74 (3%); 


aspergillosis, chest discomfort, 


conjunctival haemorrhage, drug 


52
 


Week 8: 2/79 (3%) 


Week 8 to 16: 3/74 (4%) 
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Trial name  Treatment 


arm 


Length of safety 


follow up / mean 


number of 


administrations 


Time point Number of patients experiencing 1 or 


more adverse event, nN= (%) 


Number of patients experiencing 1 or 


more serious adverse event, nN (%) 


(including definition) 


Discontinuation due to 


adverse event(s) nN (%) 


hypersensitivity, dyspnea, leukopenia, 


painful defecation= pain in extremity – 


all 0/74 (0%); nasopharyngitis 1/74 


(1%); pyrexia, 2/74 (3%); ulcerative 


colitis, 4/74 (5%) 


UC-


SUCCESS 


IFX/AZA NR Week 8 and 


week 8 to 16 


52
 


Week 8: 3/80 (4%) 


Week 8 to 16: 1/72 (1%) 


52
 


Week 8: 30/80 (38%) 


Week 8 to 16: 21/72 (29%) 


Week 8: Abdominal pain 0/80 (0%); 


abdominal pain= upper 0/80 (0%); 


anaemia 1/80 (1%); fatigue 1/80 (1%); 


headache 4/80 (5%); nausea 7/80 (9%); 


pyrexia 2/80 (3%); vomiting 1/80 (1%) 


Week 8 to 16: Arthralgia, 2 (3); 


aspergillosis, chest discomfort, 


conjunctival haemorrhage, drug 


hypersensitivity, dyspnea, leukopenia, 


painful defecation= pain in extremity, 


pyrexia – all 0/72 (0%); nasopharyngitis, 


1/72 (1%): ulcerative colitis, 3/72 (4%) 


52
 


Week 8: 3/79 (4%) 


Week 8 to 16: 3/72 (4%) 


Probert PBO Week 6 Week 6  2/20 (10%); 1 septic complications, 1 


colectomy due to toxic exacerbation and 


spontaneous perforation 


 


ACT1 PBO 36.2 weeks  (all 


mean= SD NR) 


24.2 weeks 


treatment (Mean= 


SD NR for all) 


Week 54 
50


 


31/121 (25.6) 


States SAEs most commonly related to 


gastrointestinal system in both studies 


(no further details) 


50
 


103/121 (85.1) 


AEs occurring in ≥ 10% of any treatment 


group only reported. 


Worsening UC, 40/121 (33.1) 


Abdominal pain= 16/121 (13.2 


Nausea, 14/121 (11.6) 


Upper RTI, 28/121 (23.1) 


50
 


11/121 (9.1) 
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Trial name  Treatment 


arm 


Length of safety 


follow up / mean 


number of 


administrations 


Time point Number of patients experiencing 1 or 


more adverse event, nN= (%) 


Number of patients experiencing 1 or 


more serious adverse event, nN (%) 


(including definition) 


Discontinuation due to 


adverse event(s) nN (%) 


Pharyngitis, 10/121 (8.3) 


Sinusitis, 4/121 (3.3) 


Pain= 19/121 (15.7) 


Rash, 16/121 (13.2) 


Arthralgia, 18/121 (14.9) 


Headache, 27/121 (22.3) 


Fever, 10/121 (8.3) 


Anaemia, 12/121 (9.9) 


Fatigue, 11/121 (9.1) 


ACT1 PBO Mean duration of 


treatment, 23 


weeks (no SD 


reported) mean 


duration of 


follow-up, 32 


weeks (no SD 


reported) 


NR 


Week 54 
68


 


57/244 (23) patients with long-term 


follow-up (mean 30 weeks) patients with 


1 or more SAEs (%) 6/14 (43) UC 6/14 


(43) fever 1/14 (7) 


68
 


Any AE (%) 196/244 (80) 


AEs occurring in > 10% of any treatment 


group: worsening UC 61/244 (25) 


abdominal pain 31/244 (13) nausea 


23/244 (9) upper RTI 43/244 (18) 


pharyngitis 16/244 (7) sinusitis 12/244 


(5) pain 30/244 (12) fatigue 19/244 (8) 


arthralgia 26/244 (11) fever 22/244 (9) 


headache 45/244 (18) anaemia 25/244 


(10) 


68
 


23/244 (9) 


ACT1 IFX 5 mg/kg 44.9 weeks 


34.8 weeks 


Week 54 
50


 


26/121 (21.5) 


50
 


106/121 (87.6) 


Worsening UC, 23/121 (19.0) 


Abdominal pain=11/121 (9.1) ) 


Nausea, 14/121 (11.6)  


Upper RTI, 20/121 (16.5)  


Pharyngitis, 12/121 (9.9)  


Sinusitis, 8/121 (6.6)  


Pain=14/121 (11.6)  


Rash, 14/121 (11.6)  


Arthralgia, 21/121 (17.4)  


50
 


10/121 (8.3) 
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Trial name  Treatment 


arm 


Length of safety 


follow up / mean 


number of 


administrations 


Time point Number of patients experiencing 1 or 


more adverse event, nN= (%) 


Number of patients experiencing 1 or 


more serious adverse event, nN (%) 


(including definition) 


Discontinuation due to 


adverse event(s) nN (%) 


Headache, 22/121 (18.2)  


Fever, 14/121 (11.6)  


Anaemia, 4/121 (3.3)  


Fatigue, 14/121 (11.6)  


ACT1 IFX 5 mg/kg Mean duration of 


treatment, 33 


weeks (no SD 


reported) mean 


duration of 


follow-up, 41 


weeks (no SD 


reported) 


NR 


Week 54 
68


 


43/242 (18) patients with long-term 


follow-up (mean 25 weeks) patients with 


1 or more SAEs (%) (Aes included, IFX-


related AEs or those requiring 


hospitalisation for treatment of UC 


(including colectomy) 5/15 (33) UC 5/15 


(33) fever 0 


68
 


Any AE (%) 208/242 (86) 


AEs occurring in > 10% of any treatment 


group: worsening UC 36/242 (15) 


abdominal pain 22/242 (9) nausea 21 


(242 (9) upper RTI 39/16 (16) 


pharyngitis 23/242 (10) sinusitis 20/242 


(8) pain 25/242 (10) fatigue 21/242 (9) 


arthralgia 40/242 (17) fever 27/242 (11) 


headache 44/242 (18) anaemia 11/242 


(5) 


68
 


14/242 (6) 


ACT2 PBO 21.9 weeks (Mean 


for all, SD NR) 


14.4 weeks 


Duration of 


treatment (Mean 


for all, SD NR) 


Week 54 
50


 


  


50
 


AEs selected as for ACT1: 


PBO 90/123 (73.2) 


Worsening UC, 20/123 (16.3)  


Abdominal pain= 14/123 (11.4)  


Nausea, 9/123 (7.3)  


Upper RTI, 14/123 (11.4)  


Pharyngitis, 3/123 (2.4)  


Sinusitis, 7/123 (5.7) 


Pain= 11/123 (8.9)  


Rash, 3/123 (2.4)  


Arthralgia, 6/123 (4.9)  


Headache, 18/123 (14.6) 


Fever, 12/123 (9.8)  


Anaemia, 13/123 (10.6)  


Fatigue, 6/123 (4.9)  


50
 


12/123 (9.8) 
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Trial name  Treatment 


arm 


Length of safety 


follow up / mean 


number of 


administrations 


Time point Number of patients experiencing 1 or 


more adverse event, nN= (%) 


Number of patients experiencing 1 or 


more serious adverse event, nN (%) 


(including definition) 


Discontinuation due to 


adverse event(s) nN (%) 


ACT2 IFX 5 mg/kg 27.5 weeks 


99/121 (81.8) 


Week 54 
50


 


  


50
 


IFX 5 mg/kg 99/121 (81.8) 


Worsening UC, 11/121 (9.1)  


Abdominal pain= IFX5 mg/kg 10/121 


(8.3)  


Nausea, 6/121 (5.0)  


Upper RTI, 16/121 (13.2)  


Pharyngitis, 7/121 (5.8)  


Sinusitis, 11/121 (9.1)  


Pain= 9/121 (7.4)  


Rash, 2/121 (1.7)  


Arthralgia, 16/121 (13.2) 


Headache, 19/121 (15.7)  


Fever, 13/121 (10.7)  


Anaemia, 6/121 (5.0) 


Fatigue, 6/121 (5.0)  


50
 


2/121 (1.7) 


ACT1, 


ACT2 


extension 


studies 


IFX combined 


group N=230 


Mean (SD) 


duration of 


follow-up of 113 


(642) weeks 


(range, 4–184 


weeks; median= 


128 weeks; 25–75 


interquartile [IQ] 


range, 96–144 


weeks). Mean 


2.16 years (no 


SD) 


Treatment 


duration mean (no 


SD) 1.99 years 


 
55


 


49/230 (21.3%) experienced SAE. 


Number serious adverse events, 21 per 


100 patient-years. SAE experienced by 


more than 1 patient: UC falre n=11 


(4.8%) pneumonia n=5 (2.2%) 


gastrointestinal bleeding n=4 (1.7%) 


nausea n=3 (1.3%) bone fracture n=3 


(1.3%) abdominal pain n=2 (0.9%) 


intestinal obstruction n=2 (0.9%) fever 


n=2 (0.9%). 


55
 


Number adverse events, 506 per 100 


patient-years 


55
 


4.63 per 100 patient-years 
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Safety - participants experiencing adverse events, serious adverse events and withdrawal due to adverse events (paediatric population trial) 
Trial name  Treatment arm Length of safety 


follow up / mean 


number of 


administrations 


Time point Discontinuation 


due to adverse 


event(s) nN (%) 


Number of patients 


experiencing 1 or more adverse 


event, nN= (%) 


Number of patients experiencing 


1 or more serious adverse event, 


nN (%) (including definition) 


Hyams IFX 5mg/q8w Mean weeks, 50.4 


Mean exposure 


weeks, 41.0 


Total infusions, 


165 


Week 8 
53


 


22/22 (100%) 


22/22 (100%) 


53
 


4/22 (18.2%) (1, serious infection; 


1, pancreatitis and UC flare 


during induction plus viral 


infection after step-up; 1, UC 


flare after step-up;  1, anaemia 


during maintenance) 


53
 


3/22 (13.6%) 


Hyams IFX 5mg/q12w Mean weeks, 44.6 


Mean exposure 


weeks, 34.3 


Total infusions, 


135 


Week 8 
53


 


23/23 (100%) 


23/23 (100%) 


53
 


5/23 (21.7%) (1, pharyngitis 


during induction; 1, urinary tract 


infection during induction; 1, UC 


flare during induction [x1] and 


UC flare during maintenance 


[x1]; 1, UC flares during 


induction [x2]; 1, UC flare after 


step-up [x1]) 


53
 


6/23 (26.1%) 


Hyams All patienst to 


wk 8 (n=60) 


Mean weeks, 38.0 


  


Week 8 
53


 


57/60 95% 


53
 


14/60 23.3% 


53
 


13/60 (21.7%) 
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Safety – infections, serious infections, infections requiring treatment, reactivation of TB or hepatitis, injection site reactions, infusion reactions, 


serious allergic reactions (adult population trials) 


 


 
Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


ULTRA1 PBO Week 8 
45


 


35/223 


(15.7%) 


NR  
45


 


3/223 (1.3%) 


(pneumonia, 1; 


sepsis, 1; 


wound 


infection 


staphylococcal


, 1) 


NR NR 
45


 


7/223 (3.1%) 


NR NR 


ULTRA1 ADA 


80/40mg 


Week 8 
45


 


 


26 /130 


(20.0%) 


NR 
45


 


 


2/130 (1.5%) 


(abscess 


rupture, 1; 


perirectal 


abscess, 1) 


NR NR 
45


 


 


7/130 (5.4%) 


NR NR 


ULTRA1 ADA 


160/80mg 


Week 8 
45


 


 


32/223 


(14.3%); 


oportunist 


infection 


(oesophogea


l 


candidiasis) 


1/223 (0.4%) 


NR  
45


 


 


0/223 (0%) 


NR NR 
45


 


 


13/223 (5.8%) 


NR NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


ULTRA2 PBO Week 52 
46


 


103/260 


(39.6%); 


opportunistic 


infection-


related AE 


(excluding 


TB) 3/260 


(1.2%) 


NR 
46


5/260 (1.9%) NR NR 
46


 


10/260 (3.8%) 


NR NR 


ULTRA2 ADA 


160/80mg 


Week 52 
46


116/257 


(45.1%); 


opportunistic 


infection-


related AE 


(excluding 


TB) 5/257 


(1.9%) 


NR 
46


4/257 (1.6%) NR NR 
46


31/257 


(12.1%) 


NR NR 


ULTRA3 ADA 


80/40mg 


 
56


213/577 


(38.2%) 


Events, 382 


(events per 


100 PY, 


89.5) 


Opportunisti


c infection: 


5/577 (0.9%) 


Events, 6 


NR  
56


17/577 


(3.1%) 


Events, 17 


(events per 


100 PY, 4.0) 


NR NR 
56


 


8/577 (1.4%) 


Events, 8 


(events per 


100 PY, 1.9) 


NR NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


(events per 


100 PY, 1.4) 


ULTRA3 ADA 


160/80 


Week 52 NR NR Submission
63


 


ADA 40 mg 


EOW/EW 


n=1010; 


Patient Years, 


2338 


Events 


(Events/ 100 


Patient Years): 


serious 


infection= 79 


(3.4); 


opportunistic 


infection 


excluding TB, 


6 (0.3) 


ADA 40 mg 


EOW/EW 


n=1010; 


Patient Years, 


2338 


Events 


(Events/ 100 


Patient Years): 


1 (<0.1) 


 


NR Submission
63


 


ADA 40 mg 


EOW/EW 


n=1010; 


Patient Years, 


2338 


Events 


(Events/ 100 


Patient Years): 


246 (10.5) 


NR NR 


Suzuki PBO Week 8 
47


Week 8: 


15/96 


(15.6%) 


Opportunisti


c infection 


(excluding 


tuberculosis)


: 


Week 8: 


0/96 (0%) 


NR 
47


Week 8: 0/96 


(0%) 


47
Week 8: 


0/96 (0%) 


NR 
47


Week 8: 


2/96 (2.1%) 


NR NR 


Suzuki PBO Week 52 
47


Week 52 NR 
47


Week 52 
47


Week 52 NR 
47


Week 52 NR NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


(n=96, 


patient 


years, 44.8): 


events, 70 


(events/100 


patient 


years, 156.3) 


Opportunisti


c infection 


(excluding 


tuberculosis)


: 


Week 52 


(n=96, 


patient 


years, 44.8): 


events, 0 


(events/100 


patient 


years, 0) 


(n=96, patient 


years, 44.8): 


events, 2 


(events/100 


patient years, 


4.5) 


(n=96, patient 


years, 44.8): 


events, 0 


(events/100 


patient years, 


0) 


(n=96, patient 


years, 44.8): 


events, 4 


(events/100 


patient years, 


8.9) 


Suzuki ADA80/40 Week 8 Week 8: 


11/87 


(12.6%) 


Opportunisti


c infection 


(excluding 


tuberculosis)


: 


Week 8: 


NR  Week 8: 0/87 


(0%)
47


 


Week 8: 0/87 


(0%)
47


 


NR Week 8: 5/87 


(5.7%)
47


 


NR NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


0/87 (0%)
47


 


Suzuki ADA160/80 Week 8 Week 8: 


17/90 


(18.9%) 


Opportunisti


c infection 


(excluding 


tuberculosis)


: 


Week 8: 


1/90 


(1.1%)
47


 


NR  Week 8: 3/90 


(3.3%)
47


 


Week 8: 1/90 


(1.1%)
47


 


NR Week 8: 7/90 


(7.8%)
47


 


NR NR 


Suzuki ADA40 


EOW 


Week 52 Week 52 


(n=177, 


patient 


years, 98.2): 


events, 134 


(events/100 


patient 


years, 136.5) 


ADA week 8 


47
  Week 52 


(n=177, patient 


years, 98.2): 


events, 8 


(events/100 


patient years, 


8.1) 


ADA week 8 


responders per 


Week 52 


(n=177, 


patient years, 


98.2): events, 


1 (events/100 


patient years, 


1.0) 


ADA week 8 


responders per 


 Week 52 


(n=177, 


patient years, 


98.2): events, 


20 (events/100 


patient years, 


20.4) 


ADA week 8 


responders per 


 NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


responders 


per full 


Mayo score 


(n=82, 


patient 


years, 68.7): 


90 


(events/100 


patient 


years, 131.0) 


Opportunisti


c infection 


(excluding 


tuberculosis)


: 


Week 52 


(n=177, 


patient 


years, 98.2): 


events, 2 


(events/100 


patient 


years, 2.0) 


ADA week 8 


responders 


per full 


Mayo score 


(n=82, 


patient 


full Mayo 


score (n=82, 


patient years, 


68.7): 6 


(events/100 


patient years, 


8.7) 
47


 


full Mayo 


score (n=82, 


patient years, 


68.7): 0 


(events/100 


patient years, 


0) 
47


 


 


full Mayo 


score (n=82, 


patient years, 


68.7): 9 


(events/100 


patient years, 


13.1) 
47
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


years, 68.7): 


2 


(events/100 


patient 


years, 2.9) 
47


 


PURSUI


T-SC 


PBO Week 6 Patients with 


≥ 1 infection 


40/330 


(12.1) 1 


opportunistic 


infection 


(cytomegalo


virus 


infection) 


(not reported 


as serious) 
48


 


Patients with 


≥ 1 infection 


requiring 


treatment 


23/330 (7.0) 
48


 


Patients with ≥ 


1 serious 


infection 6/330 


(1.8) (1 


pneumonia) 
48


 


NR NR Patients with ≥ 


1 injection-site 


reaction 5/330 


(1.5) 
48


 


NR NR 


PURSUI


T-SC 


GOL 100/50 


mg 


 8/71 (11.3) 
48


 


48
0 


48
0 NR NR 


48
4/71 (5.6) NR NR 


PURSUI


T-SC 


GOL 


200/100 mg 


Week 6 39/331 


(11.8)
48


 


15/331 (4.5)
48


 1/331 (0.3) (1 


pneumonia)
48


 


NR NR 11/331 (3.3)
48


 NR NR 


PURSUI


T-SC 


GOL 


400/200 mg 


Week 6 41/332 


(12.3) 1 


opportunistic 


infection 


(oesophageal 


candidiasis) 


(not reported 


as serious)
48


 


25/332 (7.5)
48


 3/332 (0.9)
48


 NR NR 10/332 (3.0)
48


 NR NR 


PURSUI PBO. Week 54 . ≥ 1 24 (15.4)
49


 3 (1.9) TB reported NR Injections with NR NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


T-M N=156 infection ( as 


assessed by 


investigator)


. 44 (28.2)
49


 


Serious 


opportunistic 


infection. GOL 


SC 200/100 


mg induction= 


PBO 


maintenance, 1 


(cytomegalovir


us infection 


apprxo 3 


months after 


last GOL 


dose).
49


 


through week 


54. GOL 4 


mg/kg IV 


induction= 


PBO 


maintenance, 


1
49


 


injection-site 


reactions. 18 


(0.5) 


≥ 1 injection-


site reactions. 


3 (1.9)
49


 


PURSUI


T-M 


GOL 50 mg. 


N=154 


Week 54 60 (39.0)
49


 39 (25.3)
49


  


5 (3.2) 


Serious 


opportunistic 


infection. GOL 


50 mg 


maintenance, 


0
49


 


0 NR Injections with 


injection-site 


reactions. 18 


(0.4) 


≥ 1 injection-


site reactions. 


3 (1.9)
49


 


NR NR 


PURSUI


T-M 


GOL 100 


mg. N=154 


Week 54  


60 (39.0)
49


 


44 (28.6)
49


 5 (3.2) 


Serious 


opportunistic 


infection. GOL 


200/100 mg 


induction= 


GOL 100 mg 


maintenance, 1 


3 (1.9) 


GOL 100 mg 


maintenance 


(1 each GOL 


400/200 mg 


SC, 4 mg/kg 


IV and 


200/100 mg 


NR Injections with 


injection-site 


reactions. 28 


(0.6) 


≥ 1 injection-


site reactions. 


11 (7.1)
49


 


NR NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


(Staphylococc


us aureus and 


Nocardia 


cultured from 


a brain 


abscess).
49


 


SC induction) 


(inlc fatal case 


reported 


previously).
49


 


UC-


SUCCES


S 


AZA Week 8 NR NR 1/79 (1%)
52


 NR NR NR 1/79 (1%)
52


 NR 


UC-


SUCCES


S 


IFX Week 8 NR NR 1/78 (1%)
52


 NR NR NR 0/78 (0%)
52


 NR 


UC-


SUCCES


S 


IFX/AZA Week 8 NR NR 0/80 (0%)
52


 NR NR NR 0/80 (0%)
52


 NR 


ACT 1 PBO Week 54 47/121 


(38.8) 


Fungal 


dermatits, 


8/121 (6.6) 


Pneumonia, 


0 


Varicella-


zoster virus 


infection= 


1/121 (0.8) 


Herpes 


zoster, 0
50


 


25/121 


(20.7)
50


 


Serious 


infections, 


5/121 (4.1) 


Bacterial 


infection= 


1/121 (0.8)  


Upper RTI, 


1/121 (0.8)  


Pneumonia, 0  


Tuberculosis, 


0  


Abscess, 1/121 


(0.8)  


Pharyngitis, 


NR NR NR  Acute 


infusion 


reaction (any 


AE 


occurring ≤ 


2 hr after 


start of 


infusion) 


13/121 


(10.7) 


NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


1/121 (0.8)  


Gastroenteritis, 


0  


Earache, 0  


Fever, 0  


Vaginitis, 0  


Appendicitis, 0  


Colitis, 0  


Surgical 


wound 


infection= 


1/121 (0.8)  


Pancreatitis, 0  


Pleurisy, 0  


Sinusitis, 


1/121 (0.8)
50


 


ACT 1 PBO ACT-1 


and -2, 


and 


ACT-2 


extension 


through 


54 weeks 


 


80/244 


(33)
68


 


NR Serious 


infections (%) 


6/244 (2) 


bacterial 


infection 1/244 


(0.4) upper 


RTI 1/244 


(0.4) 


pneumonia 0, 


tuberculosis 0, 


abscess 2/244 


(1) pharyngitis 


1/244 (0.4) 


NR NR NR Possible 


delayed 


hypersensitiv


ity reactions 


(%) 2/242 


(1) 


NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


gastroenteritis 


0, earache 0, 


fever 0, 


vaginitis 0, 


appendicitis 0, 


colitis 0, 


infection 1/244 


(0.4)(no 


further details) 


pancreatitis 0, 


pericarditis 0, 


pleurisy 0, 


pyelonephritis 


0, sinusitis 


1/244 (0.4)
68
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


ACT 1 IFX 5 


mg/kg 


Week 54 53/121 


(43.8) 


Fungal 


dermatits,1/1


21 (0.8) 
50


 


Pneumonia, 


2/121 (1.7) 


Varicella-


zoster virus 


infection= 


1/121 (0.8) 


Herpes 


zoster, 1/121 


(0.8) 


n=121 


All 


infections 


baseline 


IMM: 32 ⁄ 


66 (48.5%) 


All 


infections no 


baseline 


IMM: 21/55 


(38.2%)
343


 


39/121 (32.2) 
50


 


Serious 


infections, 


3/121 (2.5) 


Bacterial 


infection= 0  


Upper RTI, 0  


Pneumonia, 0  


Tuberculosis, 


0  


Abscess, 0  


Pharyngitis, 0  


Gastroenteritis, 


1/121 (0.8)  


Earache, 0 


Fever, 0  


Vaginitis, 0  


Appendicitis, 


1/121 (0.8)  


Colitis, 0  


Surgical 


wound 


infection= 0 


(0.8) 


Pancreatitis, 


1/121 (0.8)  


Pleurisy, 0  


Sinusitis, 0 
50


 
50


 n=121 


Serious 


infections 


baseline IMM: 


3/66 (4.5%) 


Serious 


infections no 


baseline IMM: 


0/55 (0.0%) 


NR NR  NR /121 (9.9) 


Possible 


delayed 


hypersensitiv


ity reactions 


2/121 (1.7) 
50


 


n=121: 


Infusions n 


with 


reactions 


baseline 


IMM: 7/423 


(1.7%)  


Infusions n 


with 


reactions no 


baseline 


IMM: 8/364 


(2.2%)  


Patients n 


with any 


infusion 


reactions 


baseline 


IMM:  6/66 


(9.1%) 


Patients n 


with any 


infusion 


reactions no 


baseline 


IMM: 6/55 


(10.9%) 


 


 n=121: 


Infusions n 


with serious 


NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


ACT 1 IFX 5 


mg/kg 


ACT-1 


and -2, 


and 


ACT-2 


extension 


through 


54 weeks 


 


94/242 


(39)
68


 


68
 


  


Serious 


infections (%) 


7/242 (3) 


bacterial 


infection 0, 


upper RTI 0, 


pneumonia 


2/242 (1) 


tuberculosis 0, 


abscess 0, 


pharyngitis 0, 


gastroenteritis 


2/242 (1) 


earache 1/242 


(0.4) fever 


1/242 (0.4) 


vaginitis 0, 


appendicitis 


1/242 (0.4) 


colitis 0, 


infection 0, 


pancreatitis 


1/242 (0.4) 


pericarditis 0, 


pleurisy 0, 


pyelonephritis 


0, sinusitis 
68


 


NR NR NR Possible 


delayed 


hypersensitiv


ity reactions 


(%) 2/242 


(1)
343


 


NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


ACT 1 IFX 10 


mg/kg 


Week 54 60/122 


(49.2) 


Fungal 


dermatits, 


3/122 (2.5) 


Pneumonia, 


4/122 (3.3) 


Varicella-


zoster virus 


infection, 


IFX 10 mg 0 


Herpes 


zoster, 0 
50


 


n=122 


All 


infections 


baseline 


IMM: 32/59 


(54.2%) 


All 


infections no 


baseline 


IMM: 28/63 


(44.4%)
343


 


43/122 (35.2) 
50


 


Serious 


infections, 


8/122 (6.6) 


Bacterial 


infection= 0 


Upper RTI, 0 


Pneumonia, 


3/122 (2.5) 


Tuberculosis, 


1 (0.8) 


Abscess, 2/122 


(1.6) 


Pharyngitis, 


1/122 (0.8) 


Gastroenteritis, 


1/122 (0.8) 


Earache, 0 


Fever, 1/122 


(0.8) 


Vaginitis, 0 


Appendicitis, 0 


Colitis, 1/122 


(0.8) 


Surgical 


wound 


infection= 


1/122 (0.8) 


Pancreatitis, 0 


Pleurisy, 


1/12
50


2 (0.8) 


Sinusitis, 0 


RM#1103 


n=122 


Serious 


infections 


baseline IMM: 


6/59 (10.2%) 


Serious 


NR NR  NR 15/122 


(12.3) 


Possible 


delayed 


hypersensitiv


ity reactions 


2/121 (1.7) 
50


 


n=122: 


Infusions n 


with 


reactions no 


baseline 


IMM: 8/403 


(2.0%)  


Infusions n 


with 


reactions 


baseline 


IMM: 8/367 


(2.2%)  


Patients n 


with any 


infusion 


reactions 


baseline 


IMM: 8/59 


(13.6%)
343


 


Patients n 


with any 


infusion 


reactions no 


baseline 


IMM: 7/63 


(11.1%) 


n=122: 


Infusions n 


with serious 


NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


ACT 1 IFX comb Week 54 n=243 


All 


infections 


baseline 


IMM: 


64/125 


(51.2%) 


All 


infections no 


baseline 


IMM: 


49/118 


(41.5%) 


 


ACT 2 


Week 30 


n=241 


All 


infections 


baseline 


IMM: 


30/102 


(29.4%) 


All 


infections no 


baseline 


IMM: 


37/139 


(26.6%)
343


 


 
343


 n=243 


Serious 


infections 


baseline IMM: 


9/125 (7.2%) 


Serious 


infections no 


baseline IMM: 


2/118 (1.7%) 


ACT 2 Week 


30 n=241 


 


Serious 


infusion 


reactions 


baseline IMM: 


0/102 (0.0%) 


Serious 


infusion 


reactions no 


baseline IMM: 


0/139 


(0.0%)
343


 


NR NR  NR n=243: 


Infusions n 


with 


reactions 


baseline 


IMM: 


15/790 


(1.9%)  


Infusions n 


with 


reactions no 


baseline 


IMM: 


16/767 


(2.1%)  


Patients n 


any infusion 


reactions 


baseline 


IMM: 


14/125 


(11.2%) 


Patients n 


any infusion 


reactions no 


baseline 


IMM: 


13/118 


(11.0%) 


NR 







345 


 


Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


 


 n=243: 


Infusions n 


with serious 


reactions 


baseline 


IMM: 0/790 


(0.0%)  


Infusions n 


with serious 


reactions no 


baseline 


IMM: 0/767 


(0.0%)  


Serious 


infusion 


reactions 


baseline 


IMM: 0/125 


(0.0%) 


Serious 


infusion 


reactions no 


baseline 


IMM: 0/118 


(0.0%)
343


 


ACT2 PBO Week 30 29/123 


(23.6) 


Fungal 


15/123 (12.2) 
50


 


1/123 (0.8) 


Bacterial 


infection= 0  


NR NR  NR Defined as 


for ACT1: 


10/123 (8.1) 


NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


dermatitis, 0 


IFX  


Pneumonia, 


0 IFX  


Varicella-


zoster virus 


infection= 0  


Herpes 


zoster, 1/123 


(0.8) IFX 5 
50


 


Upper RTI, 0  


Pneumonia, 0  


Tuberculosis, 


0  


Abscess, 1/123 


(0.8) 


Pharyngitis, 0  


Gastroenteritis, 


PBO 0  


Earache, 0  


Fever, 0  


Vaginitis, 0  


Appendicitis, 0 


Colitis, 0  


Surgical 


wound 


infection= 0  


Pancreatits, 0  


Pleurisy, 0  


Sinusitis, 0
50


 


Possible 


delayed 


hypersensitiv


ity 0
50
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


ACT2 IFX 5 


mg/kg 


Week 30 18/121 


(14.9) 


Fungal 


dermatitis, 0  


Pneumonia, 


0  


Varicella-


zoster virus 


infection= 


1/121 (0.8)  


Herpes 


zoster, 2/121 


(0.8) 
50


 


n=121 


All 


infections 


baseline 


IMM: 17/52 


(32.7%) 


All 


infections no 


baseline 


IMM: 16/69 


(23.2%)
343


 


 2/121 (1.7) 


Bacterial 


infection= 0  


Upper RTI, 0 


Pneumonia, 0  


Tuberculosis, 


0 


Abscess, 0  


Pharyngitis, 0  


Gastroenteritis, 


1/121 (0.8)  


Earache, 1/121 


(0.8)  


Fever, 


1/121(0.8)  


Vaginitis, 0  


Appendicitis, 0  


Colitis, 0  


Surgical 


wound 


infection= 0  


Pancreatits, 0  


Pleurisy, 0  


Sinusitis, 0 
50


 


n=121 


Serious 


infections 
343


baseline 


IMM: 1/52 


(1.9%) 


Serious 


infections no 


baseline IMM: 


1/69 (1.4%) 


    


  


14/121 


(11.6) 


Possible 


delayed 


hypersensitiv


ity 0
50


 


n=121:  


Infusions n 


with 


reactions 


baseline 


IMM: 4/242 


(1.7%)  


Infusions n 


with 


reactions no 


baseline 


IMM: 


12/316 


(3.8%)  


Patients n 


with any 


infusion 


reactions 


baseline 


IMM: 3/52 


(5.8%) 


Patients n 


with any 


infusion 


reactions no 


baseline 


IMM: 11/69 


(15.9%) 


 


n=121:  


Infusions n 


with serious 


NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


ACT2 IFX 10 


mg/kg 


Week 30 17/120 


(14.2) 


Fungal 


dermatitis, 


10 mg/kg 1 


(0.8) 


Pneumonia,  


10 mg/kg 


2/120 (1.7) 


Varicella-


zoster virus 


infection= 0 


Herpes 


zoster, 1/120 


(0.8) 
50


 


 
50


 3/120 (2.5) 


Bacterial 


infection= 0 


Upper RTI, 0 


Pneumonia, 0 


Tuberculosis, 


0 


Abscess, 1/120 


(0.8) 


Pharyngitis, 0 


Gastroenteritis, 


0 


Earache, 0 


Fever, 0 


Vaginitis, 


1/120 (0.8) 


Appendicitis, 0 


Colitis, 0 


Surgical 


wound 


infection, 


1/120 (0.8) 


Pancreatits, 0 


Pleurisy, 0 


Sinusitis, 0
50


 


NR NR  
50


 14/120 


(11.7) 


Possible 


delayed 


hypersensitiv


ity 1/120 


(0.8)
343


 


NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


ACT2 All treated 


patients, 


safety at 


week 30, 


N=121 


Week 30 IFX 5 mg/kg 


WITH 


immunomod


ulators, 


17/52 (32.7) 


IFX 5 mg/kg 


WITHOUT 


immunomod


ulators, 


16/69 


(23.2)
343


 


Rn=120 


All 


infections 


baseline 


IMM: 13/50 


(26.0%) 


All 


infections no 


baseline 


IMM: 21/70 


(30.0%)
343


 


NR IFX 5 mg/kg 


WITH 


immunomodul


ators, 1/52 


(1.9)
343


 


n=120 


Serious 


infections 


baseline IMM: 


1/50 (2.0%) 


Serious 


infections no 


baseline IMM: 


2/70 (2.9%)
343


 


NR NR   NR IFX 5 mg/kg 


WITH 


immunomod


ulators, 3/52 


(5.8) 


IFX 5 mg/kg 


WITHOUT 


immunomod


ulators, 


11/69 (15.9) 


Serious 


infusion 


reactions. 


IFX 5 mg/kg 


WITH 


immunomod


ulators, 0/52 


(0) 


Serious 


infusion 


reactions. 


IFX 5 mg/kg 


WITHOUT 


immunomod


ulators, 0/69 


(0)
343


 


n=120: 
343


 


Infusions n 


with 


reactions 


baseline 


IMM: 6/224 


(2.7%)  


Infusions n 


with 


reactions no 


baseline 


IMM: 


NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


ACT2 IFX comb Week 30 ACT 1 


Week 54 


n=243 


All 


infections 


baseline 


IMM: 


64/125 


(51.2%) 


All 


infections no 


baseline 


IMM: 


49/118 


(41.5%) 


 


ACT 2 


Week 30 


n=241 


All 


infections 


baseline 


IMM: 


30/102 


(29.4%) 


All 


infections no 


baseline 


IMM: 


NR ACT 1 Week 


54 n=243 


Serious 


infections 


baseline IMM: 


9/125 (7.2%) 


Serious 


infections no 


baseline IMM: 


2/118 (1.7%) 


ACT 2 Week 


30 n=241 


 


Serious 


infusion 


reactions 


baseline IMM: 


0/102 (0.0%) 


Serious 


infusion 


reactions no 


baseline IMM: 


0/139 


(0.0%)
343


 


NR NR  NR n=241:  


Infusions n 


with 


reactions 


baseline 


IMM: 


10/466 


(2.2%)  


Infusions n 


with 


reactions no 


baseline 


IMM: 


27/634 


(4.3%)  


Patients n 


any infusion 


reactions 


baseline 


IMM: 8/102 


(7.82%) 


Patients n 


any infusion 


reactions no 


baseline 


IMM: 


20/139 


(14.4%) 


 


NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


37/139 


(26.6%)
343


 


n=241:  


Infusions n 


with 


reactions no 


baseline 


IMM: 


27/634 


(4.3%)  


Infusions n 


with serious 


reactions 


baseline 


IMM: 0/466 


(0.0%)  


Serious 


infusion 


reactions 


baseline 


IMM: 0/102 


(0.0%) 


Serious 


infusion 


reactions no 


baseline 


IMM: 0/139 


(0.0%)
343


 


ACT1, 


ACT2 


extension 


IFX 


combined 


group 


NR Number 


infections, 


99 per 100 


Number 


infections 


requiring 


patients (4.3%) 


had serious 


infection. 


NR NR NR NR NR 
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Trial 


name 


Treatment 


arm 


Time 


point 


Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactivation 


of hepatitis B 


Injection site 


reactions 


(relevant to 


ADA and 


GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphylax


is) 


studies N=230 patient-


years
55


 


antimicrobial 


treatment, 41 


per 100 


patient-years
55


 


Number 


serious 


infections 3.4 


per 100 


patient-years. 


During 


extension 


studies, no 


reports of TB 


or other 


opportunistic 


infections.
55
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Safety – infections, serious infections, infections requiring treatment, reactivation of TB or hepatitis, injection site reactions, infusion reactions, 


serious allergic reactions (paediatric population trial) 
Trial name Treatment 


arm 


Time point Infections  Infections 


requiring 


treatment 


Serious 


infections 


Reactivation 


of TB 


Reactiva


tion of 


hepatitis 


B 


Injection 


site 


reactions 


(relevant 


to ADA 


and GOL) 


Infusion 


reactions 


(relevant to 


IFX) 


Serious 


allergic 


reactions 


(e.g. 


anaphyla


xis) 


Hyams IFX 


5mg/q8w 


Week 8 
53


 


13/22 


(59.1%) 


NR NR NR NR NR 
53


 


4/22 (18.2%) 


NR 


Hyams IFX 


5mg/q12w 


Week 8 
53


 


14/23 


(60.9%) 


NR NR NR NR NR 
53


 


3/23 (13.0%) 


NR 


Hyams All patients 


to wk 8 


(n=60) 


Week 8 
53


 


31/60 


(51.7%) 


NR NR NR NR NR 
53


 


8/60 (13.3%) 


NR 
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Safety – heart failure, malignancies, hepatobiliary events, autoimmune processes, neurological events, haematological reactions (adult population 


trials) 
Trial 


name  


Treatment 


arm 


Time 


point 


Heart 


failure 


Malignancies and 


lymphoproliferative 


disorders 


Hepatobiliary 


events / liver 


enzyme 


changes 


Autoimmune 


processes (e.g. 


lupus-like 


syndrome) 


Neurological 


events 


Haematologic 


reactions 


Other 


ULTRA1 PBO Week 8 


 


45
 


0/223 


(0%) 


  


45
 


2/223 (0.9%) - basal 


cell carcinoma, 1; 


breast cancer, 1 


  


 NR 
45


 


Demyelinating 


disease 0/223 


(0%) 


  


Demyelinating 


disease, 0/223 


(0%) 


  


 NR 


  


Submission 


MedDRA System 


Organ Class and 


Preferred Term: any 


AE, 218/223 


(83.8%); Colitis 


ulcerative, 21/223 


(9.4%) 


ULTRA1 ADA 


160/80mg 


Week 8 


 


0/130 


(0%) 


  


45
 


0/130 (0%) 


  


NR  


  


45
 


Lupus-like 


syndrome, 


0/130 (0%) 


  


45
 


Demyelinating 


disease, 0/130 


(0%) 


  


 NR 


  


Submission 


MedDRA System 


Organ Class and 


Preferred Term: any 


AE, 213/223 


(82.9%); Colitis 


ulcerative, 13/223 


(5.8%) 


ULTRA2 PBO Week 


52 


46
 


0/260 


(0%)  


46
 


0/260 (0%) 


 NR 
46


 


Lupus-like 


syndrome, 


0/260 (0%) 


46
 


Demyelinating 


disease, 0/260 


(0%) 


46
 


0/260 (0%) 


NR 
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Trial 


name  


Treatment 


arm 


Time 


point 


Heart 


failure 


Malignancies and 


lymphoproliferative 


disorders 


Hepatobiliary 


events / liver 


enzyme 


changes 


Autoimmune 


processes (e.g. 


lupus-like 


syndrome) 


Neurological 


events 


Haematologic 


reactions 


Other 


ULTRA2 ADA 160 


mg at 


week 0, 80 


mg at 


week 2 and 


then 40 mg 


EOW 


beginning 


at week 4 


Week 


52 


46
1/257 


(0.4%)  


  


46
 


Malignancies: 2/257 


(0.8%) 


  


 NR 


  


46
 


Lupus-like 


syndrome, 


1/257 (0.4%) 


  


46
 


Demyelinating 


disease, 0/257 


(0%) 


  


46
 


5/257 (1.9%) 


  


Submission 


MedDRA System 


Organ Class and 


Preferred Term: any 


AE, 213/257 


(82.9%); Anaemia, 


10/257 (3.9%); Iron 


deficiency anaemia, 


7/257 (2.7%); 


Colitis ulcerative, 


58/257 (22.6%); 


Abdominal pain= 


20/257 (7.8%); 


Nausea, 15/257 


(5.8%); Fatigue, 


16/257 (6.2%); 


Pyrexia, 11/257 


(4.3%); 


Gastroenteritis, 


9/257 (3.5%); 


Nasopharyngitis, 


45/257 (17.5%); 


Pharyngitis, 9/257 


(3.5%); URTI, 


11/257 (4.3%); 


Arthralgia, 20/257 


(7.8%); Headache, 


22/257 (8.6%); 


Oropharyngeal 


pain= 15/257 


(5.8%) 
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Trial 


name  


Treatment 


arm 


Time 


point 


Heart 


failure 


Malignancies and 


lymphoproliferative 


disorders 


Hepatobiliary 


events / liver 


enzyme 


changes 


Autoimmune 


processes (e.g. 


lupus-like 


syndrome) 


Neurological 


events 


Haematologic 


reactions 


Other 


ULTRA3 ADA 40 


mg EOW 


or EW 


Week 


52 


1/577 


(0.2%) 


Events, 


1 


(events 


per 100 


PY, 


0.2) 


3/577 (0.5%) 


Events, 3 (events per 


100 PY, 0.7) 


 NR Demyelinating 


disease: 


1/557 (0.2%); 1 


event (events 


per 100 PY, 0.2) 


 NR 11/577 (2.0%) 


Events, 13 


(events per 100 


PY, 3.0) 


NR 


ULTRA3 ADA 40 


mg EOW 


or EW 


Week 


52 


Submis


sion 


n=1010


; 


Patient 


Years, 


2338 


Events 


(Events


/ 100 


Patient 


Years): 


4 (0.2) 


Submission 


Patient Years, 2338 


Events (Events/ 100 


Patient Years): 


excluding lymphoma, 


23 (1.0); lymphoma, 


3 (0.1) 


Submission 


n=1010; Patient 


Years, 2338 


Events (Events/ 


100 Patient 


Years): 12 (0.5) 


Submission 


n=1010; Patient 


Years, 2338 


Events (Events/ 


100 Patient 


Years): 


demyelinating 


disease, 3 (0.1) 


 NR  NR Submission 


n=1010; Patient 


Years, 2338 


Events (Events/ 100 


Patient Years): UC 


worsening, 588 


(25.2); flare, 588 


(25.2) 


Suzuki PBO Week 8  NR 
47


 


Week 8: 0/96 (0%) 


47
 


Week 8: 1/96 


(1.0%) 


 NR  NR 
47


 


Week 8: 1/96 


(1.0%) 


47
 


UC worsening/flare: 


Week 8: 8/96 


(8.3%) 


Suzuki PBO Week 


52 


 NR 
47


 


Week 52 (n=96, 


patient years, 44.8): 


events, 0 (events/100 


patient years, 0) 


47
 


Week 52 (n=96, 


patient years, 


44.8): events, 3 


(events/100 


patient years, 


 NR  NR 
47


 


Week 52 (n=96, 


patient years, 


44.8): events, 4 


(events/100 


patient years, 


47
 


Week 52 (n=96, 


patient years, 44.8): 


events, 15 


(events/100 patient 


years, 33.5) 
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Trial 


name  


Treatment 


arm 


Time 


point 


Heart 


failure 


Malignancies and 


lymphoproliferative 


disorders 


Hepatobiliary 


events / liver 


enzyme 


changes 


Autoimmune 


processes (e.g. 


lupus-like 


syndrome) 


Neurological 


events 


Haematologic 


reactions 


Other 


6.7) 8.9) 


Suzuki ADA 


160/80mg 


only 


Week 8  NR 
47


 


1/90 (1.1%) 


47
 


1/90 (1.1%) 


 NR  NR 
47


 


1/90 (1.1%) 


47
 


UC worsening/flare: 


Week 8: 2/90 


(2.2%) 


Suzuki ADA 


80/40mg  


or 


ADA160/8


0 to week 


8 then 


ADA40 


EOW 


Week 


52 


 NR Week 52 (n=177, 


patient years, 98.2): 


events, 2 (events/100 


patient years, 2.0) 


ADA week 8 


responders per full 


Mayo score (n=82, 


patient years, 68.7): 1 


(events/100 patient 


years, 1.5) 


Week 52 


(n=177, patient 


years, 98.2): 


events, 5 


(events/100 


patient years, 


5.1) 


ADA week 8 


responders per 


full Mayo score 


(n=82, patient 


years, 68.7): 3 


(events/100 


patient years, 


4.4) 


 NR  NR Week 52 


(n=177, patient 


years, 98.2): 


events, 6 


(events/100 


patient years, 


6.1) 


ADA week 8 


responders per 


full Mayo score 


(n=82, patient 


years, 68.7): 4 


(events/100 


patient years, 


5.8) 


UC worsening/flare: 


Week 52 (n=177, 


patient years, 98.2): 


events, 18 


(events/100 patient 


years, 18.3) 


ADA week 8 


responders per full 


Mayo score (n=82, 


patient years, 68.7): 


7 (events/100 


patient years, 10.2) 


PURSUIT-


SC  


Phase III 


PBO 


Week 6  NR  NR  NR  NR  NR  NR 
48


 


Proportion of 


patients reporting 


Aes through week 6, 


38.2 


PURSUIT-


SC  


Phase III 


GOL 


200/100 


mg phase 


III 


Week 6  NR  NR  NR  NR  NR  NR 
48


 


Proportion of 


patients reporting 


Aes through week 6, 


37.5 


PURSUIT- PBO Week  NR 
49


  NR  NR  NR  NR NR 
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Trial 


name  


Treatment 


arm 


Time 


point 


Heart 


failure 


Malignancies and 


lymphoproliferative 


disorders 


Hepatobiliary 


events / liver 


enzyme 


changes 


Autoimmune 


processes (e.g. 


lupus-like 


syndrome) 


Neurological 


events 


Haematologic 


reactions 


Other 


M 54 Neoplasm benign= 


malignant and 


unspecified. PBO, 1 


(0.6) 


Breast cancer was 


reported in a patient 


who had received 


only placebo during 


induction and 


maintenance. 


PURSUIT-


M 


GOL 50mg Week 


54 


NR 
49


 


GOL 50 mg, 4 (2.6) 


 NR  NR  NR NR  NR 


PURSUIT-


M 


GOL 


100mg 


Week 


54 


 NR 
49


 


GOL 100 mg, 4 (2.6) 


Three malignancies 


were reported 


through week 54 in 


patients receiving 


golimumab 100 mg 


maintenance; 2 of 


these (rectal cancer 


and thyroid cancer) 


presented with 


symptoms while the 


patients were 


receiving SC placebo 


induction and 1 (lung 


adenocarcinoma) 


occurred in a patient 


with a 40-year 


smoking history who 


 NR  NR  NR 0 NR 
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Trial 


name  


Treatment 


arm 


Time 


point 


Heart 


failure 


Malignancies and 


lymphoproliferative 


disorders 


Hepatobiliary 


events / liver 


enzyme 


changes 


Autoimmune 


processes (e.g. 


lupus-like 


syndrome) 


Neurological 


events 


Haematologic 


reactions 


Other 


received golimumab 


200/100 mg SC 


induction therapy 


UC-


SUCCESS 


AZA Week 8 


 


 NR  NR 
52


 


13/79 (16%) 


 NR  NR  NR NR 


UC-


SUCCESS 


IFX Week 8 


 


 NR  NR 
52


 


3/78 (4%) 


 NR  NR  NR NR 


UC-


SUCCESS 


IFX/AZA Week 8 


 


 NR  NR 
52


 


5/80 (6%) 


 NR  NR  NR NR 


ACT 1  PBO Week 


54 


 


 NR 
68


 


1 (basal cell 


carcinoma) 1 colonic 


dysplasia through 


week 54 in 


RESULTS-UC 


 NR  NR  NR  NR 
68


 


AEs  of particular 


interest (%): fungal 


dermatitis 8/244 (3) 


pneumonia 0, 


varicella zoster 


virus infection 


1/244 (0.4) herpes 


zoster 1/244 (0.4) 
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Trial 


name  


Treatment 


arm 


Time 


point 


Heart 


failure 


Malignancies and 


lymphoproliferative 


disorders 


Hepatobiliary 


events / liver 


enzyme 


changes 


Autoimmune 


processes (e.g. 


lupus-like 


syndrome) 


Neurological 


events 


Haematologic 


reactions 


Other 


ACT 1 IFX 5 


mg/kg i.v. 


Week 


54 


 


  


 NR 


68
 


N=2. 1 patient with 


prostatic 


adenocarcinoma with 


2 year history of 


elevated PSA concn. 


1 patient with colonic 


dysplasia. 


2 (prostate 


adenocarcinoma, 


rectail 


adenocarcinoma) 


through 54 weeks in 


RESULTS-UC, 1 


new cancer 


(squamous cell skin 


carcinoma) 


developed in IFX 5 


mg/kg group patient, 


plus 1 colonic 


dysplasia 


  


 NR 


0 


  


68
 


1 patient with 


optic neuritis 


  


 NR 
68


 


AEs  of particular 


interest (%): fungal 


dermatitis, 


pneumonia, 


varicella zoster 


virus infection= 


herpes zoster 


ACT 2 PBO Week 


30 


 NR 
50


 


N=1. Basal-cell 


carcinoma 


 NR 0 0  NR 
50


 


At week 30 


proportion with 


positive tests for 


antibodies to IFX 


who had infusion 
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Trial 


name  


Treatment 


arm 


Time 


point 


Heart 


failure 


Malignancies and 


lymphoproliferative 


disorders 


Hepatobiliary 


events / liver 


enzyme 


changes 


Autoimmune 


processes (e.g. 


lupus-like 


syndrome) 


Neurological 


events 


Haematologic 


reactions 


Other 


reaction 50.0 (6/12) 


ACT 2 IFX Week 


30 


 NR 
50


 


N=1. Rectal 


adenocarcinoma. 


 NR 
50


 


N=1. 1 patient 


with lupus-like 


reaction 


(considered 


SAE) 


50
 


N=1. 1 patient 


with optic 


neuritis 


 NR NR 


ACT 2 IFX Week 


30 


 NR 0  NR 0 
50


 


N=1. 1 patient 


with multifocal 


motor 


neuropathy 


 NR NR 


ACT1, 


ACT2 


extension 


studies 


IFX all   NR 
55


 


Malignancy 1.01 per 


100 patient-years. 5 


malignancies 


reported during 


extension studies for 


IFX-treated patients. 


19 yr old patient with 


adenocarcinoma of 


lung diagnosed 


(receiving 5 mg/kg 


IFX) 1 month after 


E128 infusion. 


Patient was non-


snoker and died 


approx 18 months 


after completing 


extension study. 1 


patient each 


 NR  NR 
55


 


No cases of 


optic neuritis or 


multifocal motir 


neuropathy were 


reported during 


extension 


studies.  


 NR NR 
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Trial 


name  


Treatment 


arm 


Time 


point 


Heart 


failure 


Malignancies and 


lymphoproliferative 


disorders 


Hepatobiliary 


events / liver 


enzyme 


changes 


Autoimmune 


processes (e.g. 


lupus-like 


syndrome) 


Neurological 


events 


Haematologic 


reactions 


Other 


developed breast 


cancer and prostate 


cancer, both 


receiving IFX 5 


mg/kg. Breast cancer 


diagnosied after week 


E72 infusion in 33 yr 


old patient with no 


family history of 


breast cancer. IFX 


discontinued and 


patient treated. 


Prostate cancer 


diagnosed approx 2 


weeks after E72 


infusion in 64 yr old 


patient with 


preexisting prostatitis 


(elevated PSA levels) 


at week E32. IFX 


disctontinued and 


patient treated. 2 


patients, each on IFX 


10 mg/kg, developed 


a skin neoplasm. 


Neither resulted in 


discontinuation of 


treatment. 1 patient 


with extensive 


disease and 10 yr UC 


history at main study 
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Trial 


name  


Treatment 


arm 


Time 


point 


Heart 


failure 


Malignancies and 


lymphoproliferative 


disorders 


Hepatobiliary 


events / liver 


enzyme 


changes 


Autoimmune 


processes (e.g. 


lupus-like 


syndrome) 


Neurological 


events 


Haematologic 


reactions 


Other 


baseline received IFX 


5 mg/kg and 


demonstrated colonic 


dysplasia during 


extension studies.  


 


 


Safety – heart failure, malignancies, hepatobiliary events, autoimmune processes, neurological events, haematological reactions (paediatric 


population trial) 


 
Trial 


name  


Treatment 


arm 


Time 


point 


Heart 


failure 


Malignancies and 


lymphoproliferative 


disorders 


Hepatobiliary 


events / liver 


enzyme 


changes 


Autoimmune 


processes (e.g. 


lupus-like 


syndrome) 


Neurological 


events 


Haematologic 


reactions 


Other 


Hyams IFX q8w NR NR NR NR NR NR NR NR 


Hyams IFX q12w NR NR NR NR NR NR NR NR 
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Appendix 7: Quality of life tables 


Quality of life outcomes 


Study name 
Treatment 


group 
HRQoL instrument and domain, time point, mean (SD) [median] values, n/N (%) reporting improvement 


ULTRA1 PBO 


345
 


Change from baseline at week 4: 


IBDQ overall, 146 


SF-36 mental and physical component summary, 43 
345


 


Change from baseline value at week 8: 


IBDQ overall, 152 


SF-36 mental and physical component summary, 44 
62


 


IBDQ mean response (SD) at week 8 (n=130): 75 (57.7)  


ULTRA1 


ADA 


160/80mg 


345
 


Change from baseline at week 4: 


IBDQ overall, 149 


SF-36 mental and physical component summary, 45; p-value vs. PBO, <0.05 
345


 


Change from baseline value at week 8: 


IBDQ overall, 153 


SF-36 mental and physical component summary, 46 
62


 


IBDQ mean response (SD) at week 8 (n=130): 70 (53.8); p-value vs. PBO, 0.532 
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Study name 
Treatment 


group 
HRQoL instrument and domain, time point, mean (SD) [median] values, n/N (%) reporting improvement 


ULTRA2 PBO 


61
 


IBDQ (domain NR)  


Value at week 8: 20 (36) 


Value at week 32: 20 (41) 


Value at week 52: 19 (41) 
61


 


Increase in IBDQ ≥ 16 points from baseline: 


Value at week 8: 112/246 (45.5%) 


Value at week 32: 54/246 (22.0%) 


Value at week 52: 40/246 (16.3%) 


Value at week 8, 32 and 52: 30/246 (12.2%) 


ULTRA2 


ADA 


160/80mg 


61
 


IBDQ (domain NR) Value at week 8: 29 (36); p-value vs. PBO <0.05 


Value at week 32: 28 (41); p-value vs. PBO <0.05 


Value at week 52: 27 (42); p-value vs. PBO <0.05 
61


 


Increase in IBDQ ≥ 16 points from baseline: 


Value at week 8: 144/248 (58.1%); p-value vs. PBO, p<0.05 


Value at week 32: 86/248 (34.7%); p-value vs. PBO, p<0.05 


Value at week 52: 65/248 (26.2%); p-value vs. PBO, p<0.05 


Value at week 8, 32 and 52: 58/248 (23.4%); p-value vs. PBO, p<0.05 
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Study name 
Treatment 


group 
HRQoL instrument and domain, time point, mean (SD) [median] values, n/N (%) reporting improvement 


ULTRA3   


61
 


Value at week 12: 


IBDQ overall, 178.2 (34.60) 


SF-36 Physical, NA 


SF-36 Mental, NA 
61


 


Value at week 48: 


IBDQ overall, 177.2 (34.94) 


SF-36 Physical, 49.6 (8.24) 


SF-36 Mental, 46.1 (10.77) 
61


 


Value at week 108: 


IBDQ overall, 176.3 (37.15) 


SF-36 Physical, 49.4 (8.13) 


SF-36 Mental, 46.0 (11.00) 


PURSUIT-SC  


Phase II 


PBO 


48
 


Phase II PBO Change from baseline in IBDQ overall, N =41, Mean (SD) 14.8 (37.16), Median (IQR) 14.0 (- 2.0, 34.0) 


 


Read from graph:  


Randomised in Phase II, 13 


Randomised while Phase II data analysed, 12.5 


Randomised in Phase III, 12.5 


PURSUIT-SC  


Phase II 


GOL 100/50 


mg (regimen 


discontinued 


after phase 


II) 


48
 


Phase II GOL 100/50 Change from baseline in IBDQ overall, N =40, Mean (SD) 26.2 (39.71), Median (IQR) 24.5 (- 5.5, 55.0) 
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Study name 
Treatment 


group 
HRQoL instrument and domain, time point, mean (SD) [median] values, n/N (%) reporting improvement 


PURSUIT-SC  


Phase II 


GOL 


200/100 mg 


all 


randomised 


48
 


Phase II GOL 200/100 Change from baseline in IBDQ overall, N =40 Mean (SD) 24.9 (36.89), Median (IQR) 16.0 (-2.5, 49.5) 


(P=0.287) (P=0.318) 


 


 


Read from graph:  


Randomised in Phase II, 14 


Randomised while Phase II data analysed, 25 


Randomised in Phase III, 27 


PURSUIT-SC  


Phase II 


GOL 


400/200 mg 


all 


randomised 


48
 


Phase II GOL 400/200 Change from baseline in IBDQ, N, 40 Mean (SD) (31.6 (26.21), Median (IQR) 33.0 (9.0, 54.0) (P=0.021) 


 


 


Read from graph:  


Randomised in Phase II, 32 


Randomised while Phase II data analysed,30 


Randomised in Phase III, 25 


PURSUIT-SC  


Phase III 


PBO 


48
 


Phase III change from baseline IBDQ PBO N=251 Mean (SD), 14.8 (31.25), Median (IQR)= 11.0 (-3.0, 29.0) 


PURSUIT-SC  


Phase III 


GOL 


200/100 mg 


phase III 


48
 


Phase III change from baseline vGOL 200/100 mg, n= 252/253 , Mean (SD)= 27.0 (33.72), Median (IQR)= 22.5 (0.5, 48.5) (P<0.0001) 


PURSUIT-SC  


Phase III 


GOL 


400/200 mg 


phase III 


48
 


Phase III change from baseline IBDQ GOL 400/200 mg, n= 255/257, Mean (SD)= 26.9 (34.28), Median (IQR)= 21.0 (0.0, 50.0) 


(P<0.0001) 
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Study name 
Treatment 


group 
HRQoL instrument and domain, time point, mean (SD) [median] values, n/N (%) reporting improvement 


PURSUIT-SC   


346
 


Compared against PBO, significantly greater improvements experienced in combined GOL-treated group in IBDQ (27.2 vs. 14.6 


P<0.001), physical component summary (4.14 vs. 2.46 P<0.01) and mental component summary (4.89 vs. 1.60 P<0.001) at week 6. 


Mean improvements in IBDQ (27.4 and 27.0), physical component summary (4.51 and 3.78) and mental component summary (4.69 and 


5.10) comparable for GOL 200/100 mg and 400/200 mg groups. Distributions of IBDQ score chnged from mean of 129.4 (SD33.9) at 


baseline to 156.5 (SD 39.8) at week 6 in GOL-treated patients, with 45.2% patients achieving IBDQ remission vs. PBO group mean of 


144.2 (SD 37.1) with 28.1% achieiving IBDQ remission (P<0.001 vs. combined GOL group). 
346


 


In cumulative percentage curve vs. PBO, greater proportions of patients in each GOL group achieved "any improvement" to "clinically 


meaningful improvement" in IBDQ (51.1% vs. 35.2% P<0.001), physical component summary (41.0% vs. 31.6% P=0.01) and mental 


component summary (42.7% vs. 28.5% P<0.001) at week 6. 


PURSUIT-SC 


and PURSUIT-M   


341
 


GOL-treated patients achieiving clinical remission at week 6 displayed greater mean improvement in physical component summary, 


mental component summary, EQ5D and IBDQ than those not achieving remission (physical component summary 8.0 vs. 2.9 P<0.001, 


mental component summary 10.7 vs. 2.6 P<0.001, EQ5D 21.4 vs. 7.2 P<0.001 and IBDQ 54.7 vs. 17.7 P<0.001). 
341


 


Patients in clinical remission more likely to achieve normalised physical component summary, normalised mental component summary 


and IBDQ remission than those not achieving clinical remission (physical component summary 53.6% vs. 25.3% P<0.001, mental 


component summary 63.6% vs. 31.6% P<0.001, IBDQ 85.5% vs. 32.2% P<0.001). Furthermore, GOL-treated patients achieiving 


clinical remission during induction and maintained clinical remission at wee 54 in maintenane were also more likely to achieve 


normalised physical component summary, mental component summary and IBDQ remission than those not (physical component 


summary 73.5% vs. 22.7% P<0.001, mental component summary 63.3% vs. 28.4% P<0.001, IBDQ remission 89.8% vs. 22.7& 


P<0.001). 


UC-SUCCESS AZA 


52
 


Change from baseline at week 8: IBQD overall, n=50: 37.84; p-value between IFX, 0.539; IFX/AZA, 0.070 


Change from baseline at week8: SF-36 physical function, n=58: 3.45; p-value between IFX, 0.422; IFX/AZA, 0.044 
52


 


Change from baseline at week 16: IBQD overall, n=53: 32.51; p-value between IFX, 0.482; IFX/AZA, <0.001 


Change from baseline at week 16: SF-36 physical function, n=54: 4.13; p-value between IFX, 0.522; IFX/AZA, 0.052 
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Study name 
Treatment 


group 
HRQoL instrument and domain, time point, mean (SD) [median] values, n/N (%) reporting improvement 


UC-SUCCESS IFX 


52
 


Change from baseline at week 8: IBQD, n=53: 33.42; p-value between IFX/AZA, 0.003 


Change from baseline at week 8: SF-36 physical function, n=63: 3.24; p-value between IFX/AZA, 0.010 
52


 


Change from baseline at week 16: IBQD, n=58: 38.55; p-value between IFX/AZA, 0.004 


Change from baseline at week 16: SF-36 physical function, n=59: 4.10; p-value between IFX/AZA, 0.022 


UC-SUCCESS IFX/AZA 


52
 


Change from baseline at week 8: IBQD, n=53: 49.83 


Change from baseline at week 8: SF-36 physical function, n=59: 6.42 
52


 


Change from baseline at week 16: IBQD, n=57: 57.70 


Value at week 16: SF-36 physical function, n=59: 7.70 


Probert PBO 


51
 


Change from baseline at week 6: IBQD (domain NR) 25 (28) 


Change from baseline at week 6: EuroQOL (domain NR) 4 (16) 


Probert IFX 


51
 


Change from baseline at week 6: IBQD (domain NR) 36 (49); p-value vs. PBO, 0.22 


Change from baseline at week 6: EuroQOL (domain NR) 7 (17); p-value vs. PBO, 0. 3 


ACT1  PBO  


347
 


Change from baseline at week 8: 


SF-36 physical component summary, 4.5 (6.8) 


SF-36 mental component summary, 3.1 (9.7) 
347


 


Change from baseline at week 8: 


SF-36 physical component summary, 2.9 (6.0) 


SF-36 mental component summary, 3.1 (9.7) 
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Study name 
Treatment 


group 
HRQoL instrument and domain, time point, mean (SD) [median] values, n/N (%) reporting improvement 


ACT1  PBO  


348
 


Mean IBDQ scores (read from graph): 


Week 8, 20.70 


Week 30, 17.83 


Week 54, 12.33 


ACT1  IFX 5mg/kg  


347
 


Change from baseline at week 8: 


SF-36 physical component summary, 6.8 (7.8); p-value vs. PBO <0.05 


SF-36 mental component summary, 5.6 (10.2); p-value vs. PBO <0.05 
347


 


Change from baseline at week 8: 


SF-36 physical component summary, 6.8 (7.4); p-value vs. PBO <0.05 


SF-36 mental component summary, 6.1 (10.8); p-value vs. PBO <0.05 


ACT1  IFX 5mg/kg  


348
 


Mean IBDQ scores (read from graph): 


Week 8, 41.72 


Week 30, 33.31 


Week 54, 32.38 


ACT1  


IFX 


10mg/kg 


348
 


Mean IBDQ scores (read from graph): 


Week 8, 34.71 


Week 30, 35.01 


Week 54, 31.42 
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Study name 
Treatment 


group 
HRQoL instrument and domain, time point, mean (SD) [median] values, n/N (%) reporting improvement 


ACT1  


IFX 


10mg/kg  


347
 


Change from baseline at week 8: 


SF-36 physical component summary, 5.6 (7.8) 


SF-36 mental component summary, 6.6 (12.0); p-value vs. PBO <0.05 
347


 


Change from baseline at week 8: 


SF-36 physical component summary, 6.2 (7.9); p-value vs. PBO <0.05 


SF-36 mental component summary, 6.2 (10.7); p-value vs. PBO <0.05 


ACT1  


IFX 


combined  


347
 


Change from baseline at week 8: 


SF-36 physical component summary, 6.2 (7.8); p-value vs. PBO <0.05 


SF-36 mental component summary, 6.1 (11.1); p-value vs. PBO <0.05 
347


 


Change from baseline at week 8: 


SF-36 physical component summary, 6.5 (7.7); p-value vs. PBO <0.05 


SF-36 mental component summary, 6.2 (10.7); p-value vs. PBO <0.05 


ACT1  


IBDQ: 


responders 


who were 


not in 


remission 


(n=150) 


349
 


Change from baseline at week 8 IBDQ (domain NR), 47 (P<0.001 vs. nonresponders) 


ACT1  


IBDQ: 


responders 


who were in 


remission 


(n=206) 


349
 


Change from baseline at week 8 IBDQ (domain NR), 65 
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Study name 
Treatment 


group 
HRQoL instrument and domain, time point, mean (SD) [median] values, n/N (%) reporting improvement 


ACT1  


Patients who 


had not 


discontinued 


corticosteroi


ds at week 


30 (n=21) 


349
 


Change from baseline at week 30:  


IBDQ 55.2 [58.0] 


SF-36 physical component summary 5.9 [7.4] 


SF-36 mental component summary 11.4 [9.6] 


ACT1  


Patients who 


had 


discontinued 


corticosteroi


ds at week 


30 (n=70) 


349
 


Change from baseline at week 30: IBDQ (domain NR), 64.7 [65.5] 


SF-36 physical component summary 9.8 [10.4] 


SF-36 mental component summary 11.0 [9.2] 


ACT 2 PBO 


348
 


Mean IBDQ scores (read from graph): 


Week 8, 19.81 


Week 30, 17.87 


ACT 2 IFX 5mg/kg 


348
 


Mean IBDQ scores (read from graph): 


Week 8, 38.65 


Week 30, 31.64 


ACT 2 


IFX 


10mg/kg 


348
 


Mean IBDQ scores (read from graph): 


Week 8, 35.75 


Week 30, 35.99 


ACT1&2 


combined 


IBDQ: non-


responders 


(n=137) 


349
 


Mean change from baseline IBDQ (no SD for all), 12 
349


 


Significantly greater proportions of patients in responder and remission subgroups achieved at least a 16 point increase (87% and 96%) 


respectively ot a 32 point increase (68% and 87%) in total IBDQ score vs. patients classed as nonresponders (39% and 26% respectively, 


P<0.001 for all comparisons). 
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Study name 
Treatment 


group 
HRQoL instrument and domain, time point, mean (SD) [median] values, n/N (%) reporting improvement 


ACT1&2 


combined PBO  


347
 


Change from baseline at week 8 n=244: 


IBDQ Bowel, 7.9 (9.7) 


IBDQ Emotional, 6.2 (10.6) 


IBDQ Systemic, 3.0 (4.8) 


IBDQ Social, 3.8 (6.0) 


SF-36 Physical functioning, 6.0 (17.3) 


SF-36 Role-physical, 22.4 (39.7) 


SF-36 Bodily pain, 13.1 (24.7) 


SF-36 General health, 5.6 (15.8) 


SF-36 Vitality, 11.5 (20.7) 


SF-36 Social functioning, 15.8 (24.8) 


SF-36 Role-emotional, 12.4 (47.6) 


SF-36 Mental health, 5.0 (18.4) 


SF-36 physical component summary, 3.7 (6.5) 


SF-36 mental component summary, 3.0 (9.6) 
347


 


Percentage of Patients Who Achieved Clinically Meaningful Improvement at Value at week 8: 


IBDQ change ≥ 16, 49.6% 


IBDQ change ≥ 32, 32.6% 


SF-36 physical component summary change ≥ 3, 40.6% 


SF-36 mental component summary change ≥ 3, 32.4% 


SF-36 physical component summary change ≥ 5, 34.0% 


SF-36 mental component summary change ≥ 5, 29.2% 
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Study name 
Treatment 


group 
HRQoL instrument and domain, time point, mean (SD) [median] values, n/N (%) reporting improvement 


ACT1&2 


combined IFX 5mg/kg  


347
 


Change from baseline week to 8 n=242: 


IBDQ Bowel, 14.5 (11.7); p-value vs. PBO <0.05  


IBDQ Emotional, 12.7 (12.6); p-value vs. PBO <0.05  


IBDQ Systemic, 5.7 (5.9); p-value vs. PBO <0.05  


IBDQ Social, 7.4 (8.0); p-value vs. PBO <0.05  


SF-36 Physical functioning, 12.8 (19.3); p-value vs. PBO <0.05  


SF-36 Role-physical, 29.6 (41.0)  


SF-36 Bodily pain, 20.2 (22.5); p-value vs. PBO <0.05  


SF-36 General health, 10.0 (16.9); p-value vs. PBO <0.05  


SF-36 Vitality, 11.5 (20.7 16.6 (22.0); p-value vs. PBO <0.05  


SF-36 Social functioning, 21.2 (24.8); p-value vs. PBO <0.05  


SF-36 Role-emotional, 15.5 (46.1) 


SF-36 Mental health, 10.6 (17.5); p-value vs. PBO <0.05  


SF-36 physical component summary, 6.8 (7.6); p-value vs. PBO <0.05 


SF-36 mental component summary, 5.9 (10.5); p-value vs. PBO <0.05 
347


 


Percentage of Patients Who Achieved Clinically Meaningful Improvement at Value at week 8: 


IBDQ change ≥ 16, 69.7%; p-value vs. PBO <0.05 


IBDQ change ≥ 32, 56.8%; p-value vs. PBO <0.05 


SF-36 physical component summary change ≥ 3, 62.0%; p-value vs. PBO <0.05 


SF-36 mental component summary change ≥ 3, 52.1%; p-value vs. PBO <0.05 


SF-36 physical component summary change ≥ 5, 48.8%; p-value vs. PBO <0.05 


SF-36 mental component summary change ≥ 5, 40.9%; p-value vs. PBO <0.05 
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Study name 
Treatment 


group 
HRQoL instrument and domain, time point, mean (SD) [median] values, n/N (%) reporting improvement 


ACT1&2 


combined 


IFX 


combined  


347
 


Change from baseline week to 8 n=484: 


IBDQ Bowel, 13.7 (11.8); p-value vs. PBO <0.05 


IBDQ Emotional, 12.0 (12.6); p-value vs. PBO <0.05 


IBDQ Systemic, 5.4 (5.9); p-value vs. PBO <0.05 


IBDQ Social, 6.8 (7.5); p-value vs. PBO <0.05 


SF-36 Physical functioning, 11.0 (18.9); p-value vs. PBO <0.05 


SF-36 Role-physical, 31.1 (42.5); p-value vs. PBO <0.05 


SF-36 Bodily pain, 20.0 (23.4); p-value vs. PBO <0.05 


SF-36 General health, 10.4 (18.1); p-value vs. PBO <0.05 


SF-36 Vitality, 18.3 (22.3); p-value vs. PBO <0.05 


SF-36 Social functioning, 21.0 (25.9); p-value vs. PBO <0.05 


SF-36 Role-emotional, 18.2 (45.4) 


SF-36 Mental health, 10.5 (18.2); p-value vs. PBO <0.05 


SF-36 physical component summary, 6.4 (7.7); p-value vs. PBO <0.05 


SF-36 mental component summary, 6.1 (10.9); p-value vs. PBO <0.05 
347


 


Percentage of Patients Who Achieved Clinically Meaningful Improvement at Value at week 8: 


IBDQ change ≥ 16, 68.7%; p-value vs. PBO <0.05 


IBDQ change ≥ 32, 54.7%; p-value vs. PBO <0.05 


SF-36 physical component summary change ≥ 3, 59.1%; p-value vs. PBO <0.05 


SF-36 mental component summary change ≥ 3, 49.0%; p-value vs. PBO <0.05 


SF-36 physical component summary change ≥ 5, 50.0%; p-value vs. PBO <0.05 


SF-36 mental component summary change ≥ 5, 43.0%; p-value vs. PBO <0.05 
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Study name 
Treatment 


group 
HRQoL instrument and domain, time point, mean (SD) [median] values, n/N (%) reporting improvement 


ACT1&2 


combined 


IFX 


combined  


349
 


Mean change in PCS and MCS and individual SF-36 scale scores from baseline to week 30 by response status (read from graph): 


Phys comp sum: Non responders (n=137), 40.00; responders who were not in remission (n=150), 44.78; remission (n=206), 49.77 


Phys Func: Non responders (n=137), 44.18; responders who were not in remission (n=150), 48.54; remission (n=206), 51.66 


Role Phys: Non responders (n=137), 39.24; responders who were not in remission (n=150), 44.85; remission (n=206), 50.76 


Bod pain : Non responders (n=137), 42.07; responders who were not in remission (n=150), 47.05; remission (n=206), 52.35 


Gen health: Non responders (n=137), 36.19; responders who were not in remission (n=150), 40.24; remission (n=206), 45.54 


Vitality: Non responders (n=137), 41.20; responders who were not in remission (n=150), 47.11; remission (n=206), 51.48 


Soc funct: Non responders (n=137), 40.61; responders who were not in remission (n=150), 48.39; remission (n=206), 52.13 


Role emot: Non responders (n=137), 44.06; responders who were not in remission (n=150), 48.42; remission (n=206), 51.58 


Mental health: Non responders (n=137), 45.02; responders who were not in remission (n=150), 48.76; remission (n=206), 50.95 


Mental comp sum: Non responders (n=137), 44.12; responders who were not in remission (n=150), 49.1; remission (n=206), 51.6 


ACT1&2 


combined 


PBO 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


IFX 


combined  


348
 


Mean baseline and change at week 8 scores per question for each IBDQ dimension (read from graph): 


Bowel: baseline, 3.33; week 8, 4.48 


Emotional: baseline, 3.62; week 8, 4.44 


Systemic: baseline, 2.89; week 8, 3.83 


Social: baseline, 3.41; week 8, 4.57 


 


Mean baseline and change at week 8 in norm-based SF-36 scale scores (read from graph): 


Phys Funct: baseline, 42.78; week 8, 45.97 


Role phys: baseline, 33.89; week 8, 41.23 


Body pain: baseline, 39.03; week 8, 45.10 


Gen health: baseline, 34.28; week 8, 37.16 


Vitality: baseline, 36.88; week 8, 42.30 


Soc Funt: baseline, 34.68; week 8, 41.07 


Role emot: baseline, 41.42; week 8, 45.26 


Mental health: baseline, 41.14; week 8, 44.34 


 


 


Mean baseline and change at week 8 scores per question for each IBDQ dimension (read from graph): 
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Study name 
Treatment 


group 
HRQoL instrument and domain, time point, mean (SD) [median] values, n/N (%) reporting improvement 


 Bowel: baseline, 3.34; week 8, 5.12 


Emotional: baseline, 3.80; week 8, 5.00 


Systemic: baseline, 3.00; week 8, 4.22 


Social: baseline, 3.74; week 8, 5.47 


 


Mean baseline and change at week 8 in norm-based SF-36 scale scores (read from graph): 


Phys Funct: baseline, 44.07; week 8, 49.49 


Role phys: baseline, 35.81; week 8, 45.07 


Body pain: baseline, 39.68; week 8, 48.30 


Gen health: baseline, 35.89; week 8, 40.68 


Vitality: baseline, 37.84; week 8, 46.14 


Soc Funt: baseline, 36.93; week 8, 46.82 


Role emot: baseline, 42.39; week 8, 48.14 


Mental health: baseline, 42.11; week 8, 47.85 
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Appendix 8: Network meta-analysis tables 


 


Induction phase  


 Treatments Treatment 1 Treatment 2 


 1 2  No Response Response Remission Total No Response Response Remission Total 


Base case data 


ULTRA 1 Placebo Adalimumab 72 46 12 130 59 47 24 130 


ULTRA 2 


(anti-TNF 


naïve) 


Placebo Adalimumab 89 40 16 145 61 57 32 150 


PURSUIT-


SC Phase 


II+III 


Placebo Golimumab 218 79 23 320 162 104 58 324 


ACT 1 Placebo Infliximab 76 27 18 121 37 37 47 121 


ACT 2 Placebo Infliximab 87 29 7 123 43 37 41 121 


Sensitivity Analysis 1 


ULTRA 1 Placebo Adalimumab 72 46 12 130 59 47 24 130 


ULTRA 2 


(ITT) 
Placebo Adalimumab 161 62 23248 246 123 84 41 248 


PURSUIT-


SC Phase 


II+III 


Placebo Golimumab 218 79 23 320 162 104 58 324 


ACT 1 Placebo Infliximab 76 27 18 121 37 37 47 121 


ACT 2 Placebo Infliximab 87 29 7 123 43 37 41 121 


Sensitivity Analysis 2 


ULTRA 1 Placebo Adalimumab 72 46 12 130 59 47 24 130 


ULTRA 2 


(anti-TNF 


naïve) 


Placebo Adalimumab 89 40 16 145 61 57 32 150 


PURSUIT- Placebo Golimumab 218 79 23 320 162 104 58 324 
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SC Phase 


II+III 


ACT 1 Placebo Infliximab 76 27 18 121 37 37 47 121 


ACT 2 Placebo Infliximab 87 29 7 123 43 37 41 121 


SUZUKI Placebo Adalimumab 62 23 11 96 45 36 9 90 


Sensitivity Analysis 3 


ULTRA 1 Placebo Adalimumab 72 46 12 130 59 47 24 130 


ULTRA 2 


(ITT) 
Placebo Adalimumab 161 62 23 246 123 84 41 248 


PURSUIT-


SC Phase 


II+III 


Placebo Golimumab 218 79 23 320 162 104 58 324 


ACT 1 Placebo Infliximab 76 27 18 121 37 37 47 121 


ACT 2 Placebo Infliximab 87 29 7 123 43 37 41 121 


SUZUKI Placebo Adalimumab 62 23 11 96 45 36 9 90 
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Appendix 9: Network meta-analysis figures 


Results when using conventional reference prior for the between study standard deviation 


 


Figure A9.1: Base case – Comparative effect of anti-TNF-alpha treatment on clinical 


response/remission in the induction phase (SD~U(0,2)) 
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Figure A9.2: Base case – Comparative effect of anti-TNF-alpha treatment on clinical 


response/remission in the maintenance phase at 8-32 weeks for patients starting in response 


(SD~U(0,2)) 


 
  







 


389 


 


Figure A9.3: Base case – Comparative effect of anti-TNF-alpha treatment on clinical 


response/remission in the maintenance phase at 8-32 weeks for patients starting in remission 


(SD~U(0,2)) 
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Figure A9.4: Base case – Comparative effect of anti-TNF-alpha treatment on clinical 


response/remission in the maintenance phase at 32-52 weeks for patients starting in response 


(SD~U(0,2)) 


 
  







 


391 


 


Figure A9.5: Base case – Comparative effect of anti-TNF-alpha treatment on clinical 


response/remission in the maintenance phase at 32-52 weeks for patients starting in remission 


(SD~U(0,2)) 
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Figure A9.6: Sensitivity Analysis 1 – Comparative effect of anti-TNF-alpha treatment on 


clinical response/remission in the induction phase (SD~U(0,2)) 
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Figure A9.7: Sensitivity Analysis 1 – Comparative effect of anti-TNF-alpha treatment on 


clinical response/remission in the maintenance phase at 8-32 weeks for patients starting in 


response (SD~U(0,2)) 
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Figure A9.8: Sensitivity Analysis 1 – Comparative effect of anti-TNF-alpha treatment on 


clinical response/remission in the maintenance phase at 8-32 weeks for patients starting in 


remission (SD~U(0,2)) 
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Figure A9.9: Sensitivity Analysis 1 – Comparative effect of anti-TNF-alpha treatment on 


clinical response/remission in the maintenance phase at 32-52 weeks for patients starting in 


response (SD~U(0,2)) 
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Figure A9.10: Sensitivity Analysis 1 – Comparative effect of anti-TNF-alpha treatment on 


clinical response/remission in the maintenance phase at 32-52 weeks for patients starting in 


remission (SD~U(0,2)) 
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Figure A9.11: Sensitivity Analysis 2 – Comparative effect of anti-TNF-alpha treatment on 


clinical response/remission in the induction phase (SD~U(0,2)) 
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Figure A9.12: Sensitivity Analysis 2 – Comparative effect of anti-TNF-alpha treatment on 


clinical response/remission in the maintenance phase at 8-32 weeks for patients starting in 


response (SD~U(0,2)) 
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Figure A9.13: Sensitivity Analysis 2 – Comparative effect of anti-TNF-alpha treatment on 


clinical response/remission in the maintenance phase at 8-32 weeks for patients starting in 


remission (SD~U(0,2)) 
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Figure A9.14: Sensitivity Analysis 2 – Comparative effect of anti-TNF-alpha treatment on 


clinical response/remission in the maintenance phase at 32-52 weeks for patients starting in 


response (SD~U(0,2)) 


 
  







 


401 


 


Figure A9.15: Sensitivity Analysis 2 – Comparative effect of anti-TNF-alpha treatment on 


clinical response/remission in the maintenance phase at 32-52 weeks for patients starting in 


remission (SD~U(0,2)) 
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Figure A9.16: Sensitivity Analysis 3 – Comparative effect of anti-TNF-alpha treatment on 


clinical response/remission in the induction phase (SD~U(0,2)) 
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Figure A9.17: Sensitivity Analysis 3 – Comparative effect of anti-TNF-alpha treatment on 


clinical response/remission in the maintenance phase at 8-32 weeks for patients starting in 


response (SD~U(0,2)) 


 
 


 


  







 


404 


 


Figure A9.18: Sensitivity Analysis 3 – Comparative effect of anti-TNF-alpha treatment on 


clinical response/remission in the maintenance phase at 8-32 weeks for patients starting in 


remission (SD~U(0,2)) 
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Figure A9.19: Sensitivity Analysis 3 – Comparative effect of anti-TNF-alpha treatment on 


clinical response/remission in the maintenance phase at 32-52 weeks for patients starting in 


response (SD~U(0,2)) 
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Figure A9.20: Sensitivity Analysis 3 – Comparative effect of anti-TNF-alpha treatment on 


clinical response/remission in the maintenance phase at 32-52 weeks for patients starting in 


remission (SD~U(0,2)) 


 
 


  







 


407 


 


Appendix 10: Searches for cost-effectiveness searches 


 


Database: Ovid MEDLINE(R), Ovid MEDLINE(R) In-Process & Other Non-Indexed 


Citations, Ovid MEDLINE(R) Daily and Ovid OLDMEDLINE(R) <1946 to Present> 


Search Strategy: 


-------------------------------------------------------------------------------- 


46. Colitis, Ulcerative/ 


47. ulcerative colitis.tw.  


48. colitis ulcerosa.tw.  


49. uc.tw.  


50. colitis ulcerative.tw.  


51. Colitis/  


52. colitis.tw.  


53. colitides.tw.  


54. Inflammatory Bowel Diseases/  


55. inflammatory bowel disease$.tw.  


56. ibd.tw.  


57. (col* and ulcer*).tw.  


58. colitis gravis.tw.  


59. proctocolitis.tw.  


60. or/1-14  


61. adalimumab.af.  


62. humira.af.  


63. d 2e7.af.  


64. d2e7.af.  


65. 331731-18-1.rn.  


66. infliximab.af.  


67. remicade.af. 


68. 170277-31-3.rn.  


69. ta650.af.  


70. ta 650.af.  


71. inx.af.  


72. remsima.af.  


73. inflectra.af.  


74. ct p13.af.  


75. ctp13.af.  


76. golimumab.af.  


77. simponi.af.  


78. cnto148.af.  


79. cnto 148.af.  


80. 476181-74-5.rn.  


81. tnf inhibitor$.tw.  


82. anti tnf.tw.  


83. antitnf.tw.  


84. tnf antagonist$.tw.  


85. tnf-alpha blocker$.tw.  


86. antitumo?r necrosis factor.tw.  


87. Biosimilar Pharmaceuticals/  
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88. (biosimilar$ or biologic$).tw.  


89. or/16-43  


90. 15 and 44  


Terms 1-14 are terms for the condition (ulcerative colitis) which are then combined using OR 


in term 15. Terms 16-43 are terms for the interventions (infliximab, adalimumab and 


golimumab) which are then combined using OR in term 44. Terms 15 and 44 are then 


combined using AND to find studies on the condition and interventions in term 45. 


To retrieve Economic evaluations specially designed highly sensitive search filter were 


combined with term 45. Economics filter below.  


Economic filter 


37. exp "costs and cost analysis"/ 


38. economics/ 


39. exp economics, hospital/ 


40. exp economics, medical/ 


41. economics, nursing/ 


42. exp models, economic/ 


43. economics, pharmaceutical/ 


44. exp "fees and charges"/ 


45. exp budgets/ 


46. budget$.tw. 


47. ec.fs. 


48. cost$.ti. 


49. (cost$ adj2 (effective$ or utilit$ or benefit$ or minimi$)).ab. 


50. (economic$ or pharmacoeconomic$ or pharmaco-economic$).ti. 


51. (price$ or pricing$).tw. 


52. (financial or finance or finances or financed).tw. 


53. (fee or fees).tw. 


54. (value adj2 (money or monetary)).tw. 


55. quality-adjusted life years/ 


56.  (qaly or qalys).af. 


57.  (quality adjusted life year or quality adjusted life years).af. 


58. or/1-22 
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Appendix 11: EQ-5D search 


Database: Ovid MEDLINE(R), Ovid MEDLINE(R) In-Process & Other Non-Indexed 


Citations, Ovid MEDLINE(R) Daily and Ovid OLDMEDLINE(R) <1946 to Present> 


Search Strategy: 


-------------------------------------------------------------------------------- 


1. Colitis, Ulcerative/ 


2. ulcerative colitis.tw. 


3. colitis ulcerosa.tw. 


4. uc.tw. 


5. colitis ulcerative.tw. 


6. Colitis/ 


7. colitis.tw. 


8. colitides.tw. 


9. Inflammatory Bowel Diseases/ 


10. inflammatory bowel disease$.tw. 


11. ibd.tw. 


12. (col* and ulcer*).tw. 


13. colitis gravis.tw. 


14. proctocolitis.tw. 


15. or/1-14 


16. (euroqol or euro qol or eq5d or eq 5d).tw. 


17. 15 and 16 
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Executive Summary 
 
AbbVie welcomes the opportunity to comment on the Assessment Group Report. 
 
This document is structured into three sections, namely comments on the Assessment Group model, 
including factual inaccuracies (  
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Section 1), response to the Assessment Group critique of the AbbVie model (  
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Section 2) and details about the changes made to the original AbbVie submission model comparing 
adalimumab to conventional non-anti-TNF therapy in responding to critiques from the Assessment Group 
(Section 3). A description of the submission model comparing to surgery will also be presented as will 
summary results for the two models. 
 
AbbVie believes that there are a number of assumptions within the Assessment Group model that results 
in increased uncertainty around the true value of the incremental cost effectiveness ratio (ICER) for anti-
Tumour Necrosis Factor (TNF) therapies and adalimumab in particular; these are briefly outlined below, 
and discussed in full in Section 1 under the subsections indicated 
 
1.1 The model relies on assumptions around the definition and measurements of response, remission and 


non-response that underestimates the efficacy of adalimumab in UK clinical practice. Specifically, the 
adalimumab trials used the worst-ranking Mayo-score to measure response and employed the non-
responder imputation (NRI) method. Using the worst-ranking Mayo-score, a method not employed by 
the other anti-TNF therapies, and defining patients who discontinued the study for any reason, had 
missing Mayo Scores or dose-escalated as “non-responders” results in a conservative estimation of the 
efficacy of adalimumab. Relying on these efficacy assumptions in the model results in an ICER that is not 
a true reflection of the cost-effectiveness of adalimumab.  
 


1.2 The modelled assumption on dose escalation does not employ an escalation rate that is reflective of the 
population under evaluation and the model assumptions on non-responders does not account for the 
efficacy of adalimumab dose escalation. As such, the model considers the additional costs associated 
with dose escalation without simultaneously incorporating the benefit, thereby overestimating the cost 
of adalimumab and underestimating its efficacy, resulting in a high ICER for adalimumab.  


 
1.3 The treatment sequence strategy assumed in the model does not reflect UK clinical practice. In 


particular, patients who fail anti-TNF therapy are not given the option to receive surgery and have to 
continue on other conventional therapies which have shown to be ineffective (as per the definition of 
the population in the decision problem scope). Consequently, the ICER favours surgery and conventional 
therapy over anti-TNFs. 


 
1.4 The model uses probabilities of proceeding to surgery that may not be reflective of the patient 


population under evaluation. This results in an ICER that favours the surgical cohort as fewer patients on 
anti-TNFs and conventional treatment proceed to surgery, which in the model is associated with better 
outcomes.  


 
1.5 The model does not fully account for the cost and disutilities of surgery-related transient and chronic 


complications, causing the cost of surgery to appear lower than it is in clinical practice and the outcomes 
to appear better than they are. It also does not consider the disutility of surgery itself. This results in an 
ICER that favours surgery over anti-TNFs and conventional treatment.  


 
1.6 The cost of surgery is underestimated in the model, particularly the assumptions on the number of 


surgical procedures that will be required. There is also no consideration for the cost of long term care in 
patients who have had a stoma fitted. These cost underestimations favour the results in the surgical and 
conventional treatment cohorts as more patients in these cohorts proceed to surgery.  


 
1.7 Hospitalisation risk in the model may not reflect the relative risk (RR) observed in clinical trials of 


adalimumab. Specifically, adalimumab reduced the risk by 30% for all cause hospitalisation compared to 
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placebo and by 50% for UC-related hospitalisation compared to placebo.1 The risk reduction in the 
model was 30%, but is it is not clear how this was derived or if it relates to all-cause or UC-related 
hospitalisations. Employing a 30% risk reduction when it should be 50% increases the cost associated 
with adalimumab, resulting in a higher ICER compared to conventional treatment and surgery. 


 


1.8 The cost and doses used for oral 5-aminosalicylates (5-ASAs) do not reflect UK clinical practice for 
moderate to severe UC patients in the UK. The underestimation of costs of 5-ASAs increases the ICER of 
anti-TNF therapy versus conventional therapy. 


 
1.9 The model does not incorporate the cost of dying, and in particular, the cost of dying following surgery. 


Not incorporating a cost of death underestimates the true costs of the treatment options, especially if 
patients die following surgery. Omitting the cost associated with surgery related deaths worsens the 
ICER for conventional treatment and anti-TNFs against surgery. 


 
AbbVie will also address the Assessment Group’s criticism of the AbbVie model, providing further 
information and justification where necessary. 
 
In response to the critiques from the Assessment Group, AbbVie has also updated the original AbbVie 
model comparing adalimumab to conventional non-anti-TNF therapy using a life time horizon, and  
revised the comparator to surgery in a separate model, thereby allowing a comparison of adalimumab to 
surgery using a life time horizon. A comparison to other anti-TNF treatments is not, however, undertaken 
due to limitations in the available evidence that would prevent a reliable comparison across different anti-
TNF therapies.  
 
The first model supplied with this response is an updated version of the original submission model, which 
focuses on comparing adalimumab to conventional therapy (referred to in this response document as the 
updated submission model), and the second model focuses on comparing adalimumab to surgery (referred 
to in this response document as the model comparing adalimumab to surgery).  In the revised models, the 
ICER was £23,027 comparing adalimumab to conventional therapy and £15,750 comparing adalimumab to 
surgery at life time among moderate and severe UC patients who failed conventional therapy, respectively. 
These results are robust in deterministic sensitivity analyses, with ICER ranging from £18,218 to £ £25,594 
per QALY gained comparing adalimumab to conventional therapy, and from £13,172 to £21,719 per QALY 
gained comparing adalimumab to surgery. The probability that adalimumab is cost-effective at the 
willingness to pay threshold of £30,000 per QALY gained is 73% compared to conventional therapy, and 94% 
compared to surgery. 
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Section 1. Comments of the Assessment Group Model 


 
1.1 The model relies on assumptions around the definition and measurements of response, remission and 


non-response that underestimates the efficacy of adalimumab. 
 
AbbVie believes that the assumptions and methods used in the model underestimate the efficacy of 
adalimumab, resulting in a high ICER:  
 


1.1.1 The differences in Mayo scoring methods across the adalimumab, infliximab, and golimumab trials 
can cause the efficacy for adalimumab to be underestimated relative to the anti-TNFs.  As will be 
discussed in detail in   
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1.1.2 Section 2, the differences in the “worst scoring method” used in the adalimumab trials and the 
“average scoring method” used in the other anti-TNF trials results in a decreased treatment efficacy 
for adalimumab, which used the worst scoring method, compared to efficacy results for infliximab 
and golimumab.  
 


1.1.3 The NRI method used in the adalimumab trials to classify non-responders, does not properly 
account for the efficacy of adalimumab among patients who respond to adalimumab, but 
discontinued the trial due to non-efficacy reasons. The use of a response based model based on NRI 
from the adalimumab clinical trials (besides the fact it does not consider efficacy from dose 
escalation of adalimumab) underestimates the efficacy of adalimumab as NRI assumes that patients 
who discontinue therapy for any reason are non-responders. Patients in the ULTRA2 trial 
discontinued treatment for multiple reasons, including loss of efficacy, loss of follow up, and 
protocol violations. As stated in the AbbVie submission, among the 15 anti-TNF naïve patients who 
discontinued adalimumab in ULTRA2 for non-efficacy reasons (i.e., loss of follow up and protocol 
violations), 10 patients (66%) were at remission or response at the time of discontinuation. These 
patients would have been categorised as non-responders in the trial and would have discontinued 
adalimumab in the model, although in UK practice these patients might have achieved response or 
remission. 
 


1.1.4 The efficacy estimates for adalimumab employed in the model do not consider the efficacy from 
adalimumab dose escalation. As discussed above and in Section 1.2 below, the NRI method taken 
from the trial and applied in the model assumes that all adalimumab-treated patients who dose-
escalate are non-responders, which is contradictory to the clinical evidence.   


 
1.1.5 The discontinuation rule of anti-TNF therapy in the model may also not adequately capture the 


benefits of adalimumab. The model assumes that after week 8, patients who relapse discontinue 
adalimumab and begin conventional treatment. It should be acknowledged that UC symptoms may 
wax and wane over time, even when patients are receiving effective therapy. Based on results from 
the ULTRA2 trial3, 9 out of 14 UC patients (64.3%) who achieved response at week 8 and escalated 
to once-weekly dosing with adalimumab after relapsing on treatment, regained remission or 
response within the trial period following escalation (based on observed Mayo scores) 
 


1.1.6 The study design in ULTRA2 allowed open-label rescue from week 12. Clinicians and patients were 
aware of the study design and that it was possible for patients with protocol-defined inadequate 
response to move from the blinded arm and receive open label adalimumab treatment. AbbVie felt 
that in a parallel group design study, it would be difficult for ethics committees and investigators to 
justify putting an already very ill patient on placebo for 52 weeks and therefore the company felt it 
was appropriate to include a rescue arm. In order to retain blinding, this option had to be offered for 
both arms of the study. To account for this, AbbVie employed the NRI analysis, so patients who 
dropped out of the trial  as well as patients who completed the study while receiving open label 
drug (because they may have escaped for the reason of inadequate response) would be considered 
not to have achieved the efficacy endpoints.   


 
The effect of underestimating the efficacy of adalimumab in the model results in a high ICER for adalimumab 
compared to surgery and conventional therapy. 
 
AbbVie therefore wishes these points to be taken into consideration and discussed in more detail by the 
Assessment Group when presenting the results and conclusions from the model. AbbVie also suggests a 







8 
 


scenario with an increased efficacy of adalimumab as the current ICER underestimates the effectiveness of 
adalimumab. 
 
1.2 The modelled assumption on dose escalation does not employ an escalation rate that is reflective of 


the population under evaluation and the model assumptions on non-responders does not account for 
the efficacy of adalimumab dose escalation. 


 
The rate of dose escalation (27.4%) used in the model would not reflect the use of adalimumab according to 
the licence, which states that some patients who experience a decrease in their response may benefit from 
a dose increase.2 The licensed indication wording therefore indicates that only patients achieving a response 
should be considered for dose escalation. As a result, using dose escalation at the rate applied in the model 
overestimates the cost of adalimumab.  
 
The rate relied upon in the model is based on all patients in the ULTRA2 trial (including both anti-TNF naïve 
and experienced patients) and was not derived from week 8 responders. Since the original AbbVie 
submission, Wolf et al. (2014) has published the rate of dose escalation among week 8 responders in the 
ULTRA2 clinical trial.3 In the publication the rate of escalation was 16.3% for week 8 responders and 38.4% 
for week 8 non-responders. As the model only uses the data from the week 8 responders, it would be 
appropriate to use a dose escalation rate of 16.3%. Additionally, the model has assumed patients with dose 
escalation will escalate adalimumab immediately after week 8. This assumption, however, does not reflect 
clinical practice where the median time to dose escalation is approximately 41 weeks from the start of 
therapy.4  In the ULTRA2 study, the median time to weekly dosing in the week 8 responder group was not 
estimable due to low rate of dose escalation which meant it had not been reached at the end of 52 weeks. 
In the original and the updated AbbVie submission models, a dose intensity approach was utilised which 
takes the timing of dose escalation into consideration.  
 
Most importantly however, the definition of treatment efficacy of adalimumab in the ULTRA1 and 2 studies 
were based on NRI, a method which categorises all patients who dose-escalate on adalimumab as non-
responders irrespective of Mayo score improvement. As patients who respond, or are in remission, and who 
dose escalate were defined as non-responders in the trial protocol, dose escalation is not applicable to the 
adalimumab cohort in the model. This is because these patients have been indirectly classified as non-
responders in the model and therefore would stop treatment in the model.   
 
Additionally, discontinuing patients in the model who were classified as non-responders in the clinical trial is 
not in line with the clinical trial protocol where patients who were non-responders could continue 
treatment. The indirect assumption in the model that patients who dose escalate would stop their 
adalimumab treatment does not take into account that patients could have achieved better efficacy. Based 
on results from the ULTRA2 trial3, 9 out of 14 UC patients (64.3%) who achieved response at week 8 and 
escalated to once-weekly dosing with adalimumab after relapsing on treatment, regained remission or 
response within the trial period following escalation (based on observed Mayo scores). 
 
In the model, drug costs associated with adalimumab dose escalation are therefore included, while at the 
same time the model indirectly makes the assumption that patients who dose-escalate are non-responders 
and thus discontinue adalimumab treatment. If the model is to assume (as it currently does) that dose 
escalation with adalimumab leads to non-response, then it is not appropriate to consider dose escalation in 
the model as an option available to adalimumab patients, nor is it appropriate to include the full cost of such 
dose escalation when evaluating the ICER of adalimumab compared to conventional therapy and surgery.  
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By making the assumption that patients with dose escalation are non-responders to adalimumab, yet 
including the full cost of dose escalation, AbbVie believes that the model overestimates the cost, and 
thereby the ICER, for adalimumab compared to surgery and conventional therapy.  
 
AbbVie therefore suggest that no dose escalation be used in the model, or that the model incorporates the 
additional benefit that dose escalation with adalimumab offers. 
 
1.3 The treatment sequence strategy and patient pathway assumed in the Assessment Group model does 


not reflect UK clinical practice  
 
The model assumes that all patients in the anti-TNF arm who discontinue therapy at week 8 due to non-
response will receive conventional treatment and will only be able transition to surgery after receiving at 
least one cycle of conventional treatment.  
 
In a population who has already failed or are intolerant to conventional therapy (as per the decision 
problem scope), it seems counterintuitive to require that all patients who failed anti-TNFs start with 
treatment they are intolerant to or treatment that has shown to be less effective than another treatment 
option, such as surgery. Whilst the model allows patients on anti-TNFs to proceed to surgery after receiving 
at least one cycle of conventional treatment, the probability of proceeding to surgery in patients on 
conventional treatment is 0% following the induction phase and <1% following the 26-week maintenance 
phases. Allowing less than 1% of patients to proceed to surgery whilst on conventional treatment (which has 
shown to be less effective than surgery), appears counterintuitive and does not seem ethical or reflective of 
clinical practice. Indeed, the British Society of Gastroenterology (BSG) guidelines for the management of 
inflammatory bowel disease (IBD) states that there is evidence that delay in surgery as a result of prolonged 
first or second line medical therapy in patients with severe IBD or who are refractory to treatment, may 
increase morbidity5. Additionally, feedback obtained by AbbVie from gastroenterologists with a special 
interest in IBD indicated that patients who failed conventional treatment and then failed anti-TNFs would 
have the option to have surgery rather than go on to conventional therapy. Results from the 2014 IBD Audit 
provides some support for the BSG guidelines and clinician feedback: 45% of patients who were admitted 
for elective surgery and 78% of patients admitted for non-elective surgery did so due to failure of medical 
therapy6. 
 
As a result of this treatment sequence pathway, patients on the anti-TNF treatments incur the additional 
cost of conventional treatment, but with less benefit than if they progressed to surgery.  This weights the 
ICER against anti-TNFs, favouring the conventional treatment and surgery cohorts. 
 
In light of the feedback from clinicians and evidence from the BSG guidelines, AbbVie disagrees with the 
treatment sequence applied and suggests that the AG model be amended to allow at least some, if not all, 
patients to proceed to surgery following the failure of anti-TNFs. 
 
1.4 The model uses probabilities of surgery that may not be reflective of the patient population under 


evaluation. 
 
Solberg et al.7 was selected for inclusion in the model on the basis that the IBSEN study was large and did 
not specifically relate to patients who had experienced UC flare. Hillson et al., used by AbbVie, was 
dismissed on the basis that (amongst others) it does not specifically relate to a moderate to severe UC 
populations. 
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AbbVie believes that Solberg et al. likely underestimates the probability of surgery given the differences in 
patient populations between Solberg et al. and the evaluation population. Solberg et al. is a Norwegian 
study which reports rates of surgery that are lower than other rates identified by the Assessment Group’s 
review of the literature (Table 67 in the Assessment Report). Solberg et al. reports a surgery rate of 9.8% at 
10 years, whereas the rate of surgery identified in the Assessment Group’s review ranged from 14.5% to 
65.0% among other publications with similar or even shorter follow-up times.  
 
AbbVie also believes that Solberg et al. underestimates the rate of surgery in the evaluation population for 
several reasons. First, Solberg et al. focuses on newly diagnosed UC patients, a patient population that is 
inconsistent with the population in the present evaluation (patients who have previously experienced 
inadequate response to conventional non-anti-TNF therapy). Typically, patients with moderate to severe UC 
are not newly diagnosed and have in fact experienced disease conditions for several years. For example, the 
ULTRA2 trial includes a patient population that previously experienced inadequate response to conventional 
therapy. On average, patients in the ULTRA2 trial had disease duration of 8.3 years.8 Additionally, Solberg et 
al. includes newly diagnosed UC patients of all severity levels, not just patients with moderate or severe 
disease activity. Indeed, Figure 1 of Solberg et al. shows that 55% of patients described their disease over 
the previous 10 years as in remission or mild after initial high activity. Furthermore, the surgery rates 
reported in Solberg et al. were not stratified by disease severity. It is reasonable to assume that the surgery 
rate among moderate to severe UC patients will be higher than the average rate observed among all newly 
diagnosed UC patients. This was the finding in the Hillson et al. study: although the overall one-year 
prevalence of surgery was small (2.7%), the percentage of severe UC patients requiring colectomy was 
substantially higher (18.2%)9. This is also evident in the results of Solberg et al., as patients with erythrocyte 
sedimentation rate (ESR) ≥ 30 mm were reported to have a much higher colectomy rate than patients with 
ESR < 30mm, with an estimated rate of 21% versus 3%. As has been demonstrated in multiple publications, 
high ESR is known to be correlated with more advanced UC disease severity;10,11,12 based on the Truelove 
and Witts scale, moderate UC is characterised by ESR values of 20mm-30mm, and severe UC is characterised 
by ESR values of > 30mm. As noted from Solberg et al., the majority of patients (366/ 519) had an ESR <30 
mm, indicating a population with mild to moderate disease.  
 
Given the above considerations, AbbVie thinks that the surgery rate used in the model is not reflective of UK 
clinical practice and underestimates the frequency of surgery in a moderate to severe UC population. This 
results in an ICER that favours the surgical cohort as fewer patients on anti-TNFs and conventional treatment 
proceed to surgery, which in the Assessment Group model, has shown to offer better outcomes.  
 
As such, AbbVie recommends that consideration should be given to using an alternative source for surgery 
rates. 
 
1.5 The model does not fully account for the costs and disutilities associated with surgery-related 


complications and does not consider the disutility of surgery 
 
In its model, there is an assumption that patients may experience both transient and chronic complications 
related to surgery, and that transient complications can only arise during the same cycle as surgery and not 
in subsequent cycles. Furthermore, the model uses Woehl et al. to derive post-surgery utilities, assuming 
that there are no disutilities associated with transient complications. This simplifying assumption does not, 
however, reflect the consequences and complications of surgical intervention in UK clinical practice.  
 
For instance, patients may incur surgery-related complications many years after colectomy, may develop 
complications that are recurring, and may even develop multiple complications. In fact, Arai et al.,13 a study 
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used in the Assessment Group model, illustrates that many transient complications occur at a mean onset 
time of more than one year following surgery (Table 2 in the Arai publication). The model, however, only 
considers surgery-related transient complications within the same cycle (26 weeks) of surgery and does not 
include the flexibility to incorporate surgery-related complications which occur more than 26 weeks after 
surgery. Additionally, Arai et al. demonstrates that patients may have multiple complications (Table 3 in the 
publication); a total of 199 surgically-related complications were documented in Arai et al. among the 156 
patients who experience post-surgical complications (Table 2 in the publication). However, the calculation of 
the complication rate related to colectomy does not take this into consideration. It is also worth noting that 
the rate of pouchitis reported in Arai et al. is lower than other rates reported in the literature among 
Western populations. This difference is acknowledged by Arai et al., and is attributed to the exclusion of 
certain types of pouchitis13. In addition, Arai et al. was conducted in a Japanese healthcare setting and 
among a Japanese population, therefore it is unlikely that these results are generalisable to patients in the 
UK.  
 
Furthermore, as transient complications may require surgery, hospitalisation, and additional medical 
treatments, AbbVie believes that it is not reasonable to assume there are no disutilities for transient 
complications.  
 
It is not clear from the report what the rationale is for only selecting pouchitis as a chronic complication. In 
Arai et al., for example, staple line ulcers occur in nearly twice as many patients with a similar mean onset 
time as pouchitis (1.50 years and 1.72 years, respectively)13, yet staple line ulcers are not included as a 
chronic complication in the Assessment Group’s model. In addition, other important chronic complications 
associated with high costs and/ or worse quality of life that have been documented in previous studies (e.g. 
infertility and sexual impotence) were not considered in the model14,15,16,17,18,19. 
 
As a consequence, AbbVie believes the model underestimates the chronic complications associated with 
surgery. The BSG guidelines, for example, makes note of the complications of surgery and specifically 
mentioning pouchitis, pouch failure, nocturnal seepage, urgency and the ability of women to reproduce20. 
To this point, evidence from two meta-analyses21,22 based on a large number of observational studies 
provides information on the complications after ileoanal pouch anal anastomosis (IPAA). Of note in these 
meta-analyses are the rates of pouch failure (4.3% and 8.5%), which has not been taken into consideration 
in the economic evaluation. Burns et al.23 offer UK specific information on, amongst others, pouch failure 
rates in UC patients based on Hospital Episode Statistics data. They found that over 12 years in the UK, 
pouch failure occurred in 6.4% of cases. More recently, the BSG guidelines state that the incidence of failure 
was 7.7% based on the UK pouch registry20. As pouch failure requires further surgery and long term care, the 
cost of this complication may be substantial. It is also not unreasonable to expect that it would also affect 
patients’ quality of life. 
 
In a recent systematic review, Leonard et al.24 investigated complications associated with colectomy in 
patients with UC. In their meta-analysis, 17.8% of patients experienced small bowel obstruction, amongst 
others, with 24.5% of these requiring re-operation. Again, the cost of further surgery for this complication 
may be substantial. 
 
AbbVie also wants to reiterate that surgery can also lead to sexual dysfunction in men and women caused by 
injuries to nerve plexuses or distortions in the pelvic structure sustained during surgery, or fertility issues. 
The BSG guidelines state that reproductive ability in women may be reduced by 40-50% following IPAA20. As 
noted in the Swinburn study, approximately 40% of the individuals who had undergone surgery reported 
experiencing problems related to sexual functioning and 10% had fertility issues. Bach et al. states that 38% 
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of patients who had undergone IPAA were unable to conceive following 1-year of unprotected intercourse25 
whilst Leonard et al.24 found there was a six fold increase in the prevalence of infertility post-surgery (7.8% 
pre-surgery vs. 47.9% post-surgery). The cost of treating sexual dysfunction in affected men and in vitro 
fertilisation in affected women and female partners of affected men, could add considerably to the cost of 
surgery. 
 
Lastly, the model assumes there is no disutility for surgery. Surgery for UC patients is a major procedure that 
requires hospitalisation. In AbbVie’s view, it is not reasonable to assume there is no disutility associated with 
surgery. 
 
Due to the reasons listed above, AbbVie concludes that the post-surgery utility has been overestimated in 
the economic evaluation and the costs associated with surgery underestimated, making surgery appear to 
be a more attractive treatment option compared to conventional and anti-TNF therapy. 
 
AbbVie therefore suggests that consideration should be given to incorporating a disutility for transient 
complications, using more appropriate sources for complications, incorporating all relevant chronic 
complications and including the cost of treating these additional, transient and chronic complications. 
 
1.6 The cost of the  surgery procedure and follow up procedures are underestimated in the model 
 
The economic evaluation makes a number of assumptions regarding the cost of surgery with which AbbVie 
disagrees. Each of these points is discussed below. 
 
1.6.1 The model only incorporates the cost of one surgery for patients who proceed to surgical 


intervention. It therefore does not consider the probability that a patient may require more than 
one surgical procedure. As the Crohn’s and Colitus UK website and NHS Choices website point out, 
IPAA generally requires two operations26,27. This is supported by feedback from clinicians that few 
patients will undergo only one surgical procedure, some will require two and most will require 
three. Further evidence to this point can be found in Tsai et al. where the cost of IPAA was assumed 
to be equivalent to two complex and one major procedure, and ileostomy was assumed to be 
equivalent to two complex procedures28.  
 
Therefore, only incorporating the cost of one procedure in the model underestimates the cost of 
surgery, thereby favouring the surgery cohort over the other treatment cohorts and making surgery 
appear more cost-effective than it is in clinical practice.  


 
AbbVie therefore suggests that the assumptions that only one surgical procedure is performed be 
reconsidered and that the cost of additional surgical procedures in the model be incorporated. 
 
1.6.2 The economic evaluation also does not incorporate the cost of stoma care. As discussed by CCUK, 


patients that undergo a proctolectomy with ileostomy will require an external bag that is fitted onto 
the ileostomy to collect waste. This bag is emptied or changed as necessary and is required for the 
lifetime of the patient.  Patients who undergo IPAA will require a temporary stoma bag until the 
newly-formed pouch has healed – which generally takes around three months. These stoma bags 
will need to be changed about twice a week, but this depends on the type of stoma bag as some 
may need to be changed each time stools are passed. Visits to the stoma nurse will initially be 
required to familiarise the patient with the stoma bag and educate them about the aftercare. 
Buchanan et al. in their economic evaluation estimated continued follow-up visits to be every four 
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months, based on feedback from UK clinicians and nurses29. Belts, retention strips, adhesive 
removers, skin protectives, fillers, deodorants, stoma underwear, support garments and bag covers 
are all accessories that may be required for use in conjunction with the stoma bag.26,29,30,31,32  
 
The cost of these bags and accessories are covered by the NHS33,34. As these costs have been 
omitted from the model, the true cost of surgery is underestimated and favours the ICER for the 
surgery cohort. 


 
AbbVie recommends that the long term costs of surgery be reconsidered and incorporated into the model. 
 
1.7 Hospitalisation risk does not reflect the relative risk observed in clinical trials of adalimumab 
 
As stated in the AbbVie submission, adalimumab reduced the risk by 30% for all cause hospitalisation 
compared to placebo and by 50% for all UC-related-hospitalisation compared to placebo.35 However, in the 
model a RR of 0.70 was used when comparing hospitalisations between adalimumab and placebo, based on 
the MSD NMA. As stated by the report, there is lack of clarity on the MSD NMA model, specifically, the 
methods whereby the results therein were obtained. It is also not clear if this figure relates to all-cause or 
UC-related hospitalisations. As a result of using the MSD input, potentially using a 30% risk reduction when it 
should be 50% increases the cost associated with adalimumab, resulting in a higher ICER compared to 
conventional treatment and surgery. 
 
AbbVie believes it is not appropriate to use the results from the MSD NMA and recommends that the RR 
from the Feagan publication is used. 
 
1.8 Oral 5-ASA costs and doses do not reflect UK clinical practice for moderate to severe UC patients 
 
Within the model assumptions are made regarding the cost and doses of oral 5-ASA which result in an 
underestimation of the cost of conventional therapy.  
 
1.8.1 5-ASAs are indicated for the treatment of mild to moderate UC and maintenance of remission. As 


such, their recommended doses may not reflect the patient population under review, namely 
moderate to severe UC patients. Specifically, the report states that the dose for mesalazine is 
2.4mg/day (the model itself employs the cost of 2.4g/day.) Whilst the difference between the doses 
in the report and model appears to be a typographical error, AbbVie notes that the maximum 
licensed dose for Ipocol® is 2.4g whereas the maximum dose for other preparations exceeds 2.4g, 
and is up to 4.8g36. The BSG guidelines state that greater clinical improvement is associated with 
doses >3g/day and although the rate of remission is similar on 2.4g/day and 4.8/day, faster 
symptom resolution occurs on 4.8g/day compared to 2.4g/day. Furthermore, the European Crohn’s 
and Colitis Organisation (ECCO)37 states that doses ≥2.0g/day are more effective than <2.0g/day for 
remission. Gastroenterologists with whom AbbVie has consulted have indicated that the doses used 
in the model for mesalazine would not be appropriate for patients with moderate to severe UC. 
Specifically, for the induction phase a dose of up to 4.8g/day would be used. Similarly, for the 
maintenance of remission in patients with moderate to severe UC, the higher maintenance dose 
would be used, i.e. 2.4g/day. Using an inappropriately low dose for 5-ASAs underestimates the cost 
of the conventional treatment group and results in a high ICER for anti-TNFs compared to the 
conventional treatment group. 
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AbbVie therefore suggests that the cost of 5-ASAs should be based on the recommended doses from the 
BSG and ECCO. 
 
1.8.2 The model also uses the cost of the least expensive conventional treatment product where multiple 


products were available. AbbVie believes that using this assumption artificially lowers the cost of 
conventional treatments by underestimating the cost thereof. Using the least expensive drug is a 
strong assumption to make as it assumes that pharmacies will always stock the least expensive 
brand. Furthermore, it does not take into account that the extended release preparations may be 
preferred as it allows once daily dosing compared to divided doses with non-extended release 
preparations. A more accurate assumption would be to use the average cost of all the drugs. 


 
AbbVie therefore suggest that the cost of 5-ASAs is based on the weighted average cost of all drugs within a 
class be used. 
 
1.9 The cost of dying is not incorporated into the model. 
 
AbbVie notes that no costs have been allocated to the death state in the AG model.  
 
It would be reasonable to assume that some deaths in UC patients occur in hospital and as such, would incur 
costs to the NHS. This assumption is supported by results from the 2014 IBD audit6 which showed that of 
those who were admitted to hospital and subsequently died, the median length of stay was 26 days 
(Interquartile range: 18, 34). Similar data is not available for those patients who underwent surgery and 
subsequently died, but it could reasonably be assumed that there is a cost associated with terminal care due 
to surgery related death in addition to the cost of the surgical procedure. Not incorporating a cost of death 
due to surgery underestimates the true costs of the treatment options , and lowers the ICER in favour of 
surgery. 
 
AbbVie therefore suggests the cost of death be incorporated in the Assessment Group model. 
 
1.10 Factual inaccuracies and clarifications 


Page 
# 


Text Suggested text or action 


33 Five hundred forty-two participants were 
randomised to two groups including placebo 


Five hundred and eighteen patients entered the study, of 
which 258 were randomised to adalimumab 160/80/40 
mg and 260 randomised to placebo. 


34 The two induction adalimumab groups (one 
licenced dose and the other unlicensed) were 
combined as one active treatment group for 
outcomes at 52 weeks. 


The ULTRA 1 open label extension combined all 3 arms 
post 8-weeks to give outcome measures at week 52. 


34 ULTRA3 was the 52-week open label extension 
study to ULTRA1 and ULTRA2. 


ULTRA 3 was the 156-week open label extension study of 
ULTRA1 and ULTRA2 


34 Overall, 1228 patients who were responders to 
golimumab induction therapy in two 
previous golimumab induction therapy trials 
(including PURSUIT-SC) were randomised to 
licenced maintenance doses of 50mg golimumab, 
100mg golimumab or placebo. 


Out of the 1228 patients who enrolled in PURSUIT, 464 
were randomised to receive placebo (n=156) Golimumab  
50 mg (n=154) or Golimumab 100 mg (n=154).  Seven 
hundred and sixty four patients were not randomised: 
129 were placebo non-responders, 230 were placebo 
induction non responders and 405 were golimumab 
induction non-responders. 
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39 ULTRA1 and ULTRA2 (currently ongoing) ULTRA1 and 2 have completed. ULTRA3 which is the 
follow- on study is ongoing in a number of countries 
 


39  ACT 2 inclusion/exclusion criteria same as ACT 1 ACT2 patients need only have failed 5-ASA as a minimum. 
Active ulcerative colitis with a Mayo Score of 6-12 points 
and endoscopy subscore of 2-3 
Concurrent treatment with at least oral corticosteroids, 
immunosuppressants OR 5-ASA 
But patients could enrol if they failed to tolerate or 
respond to corticosteroids, azathioprine, 6-MP OR 5-ASA 


64 A post hoc analysis of ULTRA2 data at week 52 
demonstrated that mean days in clinical response 
(134.58 vs. 94.55, p<0.001) and mean days in 
clinical remission were also greater for 
adalimumab-treated patients (85.32 vs. 52.87, 
p<0.001). 


A post hoc analysis of ULTRA2 data at week 52, which 
included patients from the placebo arm who switched to 
adalimumab, demonstrated that mean days in clinical 
response (134.58 vs. 94.55, p<0.001) and mean days in 
clinical remission were also greater for adalimumab-
treated patients (85.32 vs. 52.87, p<0.001). 


64 Similarly, among patients who had received no 
prior anti-TNF-α treatment, greater proportions of 
patients in the adalimumab 160/80mg induction 
group reached clinical response (50.5% vs. 38.6%, 
p <0.005) and clinical remission (16.5% vs. 11.0%, 
p <0.05) at week 8 than placebo-treated patients. 


Similarly, among patients who had received no prior anti-
TNF-α treatment, greater proportions of patients in the 
adalimumab 160/80mg induction group reached clinical 
response (59.3% vs. 38.6%, p <0.005) and clinical 
remission (21.3% vs. 11.0%, p <0.05) at week 8 than 
placebo-treated patients. 


65 The open-label extension study ULTRA3 presented 
the proportions of patients who continued to 
receive adalimumab and were in clinical response 
(42.6%) and remission (25.6%) at week 52. 


The open-label extension study ULTRA3 presented the 4-
year efficacy and safety results of 588 patients from 
ULTRA1 AND ULTRA2 who were followed.


38
. Of the 588 


patients who entered the ULTRA3 extension study, 52.2% 
(307/588) were in remission upon entry according to 
partial Mayo Scores. Partial Mayo Scores were calculated 
at each study visit and at week 156, 46.4% (273/588) of 
patients had achieved clinical remission 


84 Acute infusion reactions occurred in similar 
numbers of patients in both treatment arms 
through week 54 of ACT1 (infliximab 5mg/kg 
2/121, 9.9%; placebo 13/121, 10.7%). 


Acute infusion reactions occurred in similar numbers of 
patients in both treatment arms through week 54 of ACT1 
(infliximab 5mg/kg 12/121, 9.9%; placebo 13/121, 10.7%). 


212 
 


It is noteworthy that the difference in utility for 
the post-surgery state and the active UC state in 
the selected utility values within the AbbVie 
model (0.61-0.55=0.06) is smaller than that 
observed within other EQ-5D UC valuation studies 
(e.g. Woehl et al


109
 estimated this difference to be 


~0.71– 0.41= 0.30). 


The incorrect reference number is assigned to Woehl in 
the text (109) as the quoted reference does not relate to 
UC nor does it provide utility values. 
 
The correct reference is 162.  
 


219 Table 65 
Health state utilities for all presurgical and post-
surgical states Woehl et al


109
 


225 Of the 10 potentially relevant EQ-5D studies, 
those reported by Woehl et a


l109 
… 


225 Woehl et al
109 


collected EQ-5D utility scores from 
180 patients with active UC. 


227 The utility score for post-surgery was based on the 
mean value reported by Woehl et al


109
 … 


245 Table 85 
Source of health utilities 


The incorrect reference number is assigned to Woehl in 
the text.  
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Woehl et al
160


 (chronic pouchitis valued using 
Arseneau et al110) 


 
The correct reference is 162.  


247 Where considered appropriate by the physician, 
patients, family members and/or carers require 
training for the administration of subcutaneous 
injections. This training is associated with 
additional resource use and costs. 


Where considered appropriate by the physician, patients, 
family members and/or carers require training for the 
administration of subcutaneous injections. This training is 
associated with additional resource use and costs, but is 
provided free with adalimumab through AbbVie Care. 


284 High risk - although ITT analysis was undertaken, 
there was a high level of attrition and an 
imbalance between treatment groups (PBO, 50%; 
ADA, 59%) 


It is not clear to AbbVie to what the 50% and 59% in the 
quoted text relates to. In the ULTRA2 study, 246 patients 
were randomised to placebo of which 131 completed the 
study (53%). In the adalimumab arm, 154 (62%) patients 
completed the study out of 248 who were randomised.  


 


1.11 Miscellaneous  
 
Concluding statements regarding adalimumab’s efficacy relative to placebo 
 
The report concludes (Page 253 of the Assessment Report) that “For patients classified as being in remission 
at the end of the induction phase, all treatments except for adalimumab were associated with beneficial 
effects relative to placebo.” The conclusion that adalimumab is not associated with beneficial effects relative 
to placebo for maintenance of remission is directly contradicting what was observed in the ULTRA 2 
randomised adalimumab clinical trial.39 In the NMA results none of the anti-TNFs are significantly different 
than placebo for maintenance of remission from 8-32 weeks. AbbVie considers that given the difference in 
conclusion reached in this analysis versus those for each of the maintenance trials further exploration of 
these results and the validity of this conclusion is warranted.  
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Section 2. Response to the Assessment Group’s Critique of the AbbVie Model 
 
2.1 Critique 1: Deviations from the NICE Reference Case and final NICE scope (with respect to omission of 


other anti-TNFs and surgery as comparators and model time horizon 


2.1.1 Time horizon 
 
In its critique of the original AbbVie submission model, the Assessment Group notes that AbbVie has 
constrained the model to a 10-year time period. Following suggestions from the Assessment Group, the 
submission model has been extended to include a lifetime time horizon.  
 
2.1.2 Choice of comparator - Surgery  
 
The report also brings into question the exclusion of surgical treatment as a comparator to adalimumab in 
the original submission model. Given the early onset of UC (patients are typically diagnosed between the 
ages of 15 and 25), the potential for complications associated with surgical intervention, and the life-altering 
implications of UC-related surgery, surgery is still widely viewed as salvage therapy and many patients are 
not comfortable with undergoing such a procedure.40 For these reasons, surgery was not included as a 
comparator to adalimumab in the initial AbbVie submission model.  
 
To address this critique, a separate model has been developed which compares treatment with adalimumab 
versus surgery. In this model, two alternative treatment options are compared; one option is patients would 
directly receive surgery, and the other option is patients would initiate on anti-TNFs first followed by surgery 
treatment upon failure on anti-TNFs. In this mode, moderate to severe UC patients who relapse on 
treatment with adalimumab will switch directly to surgery rather than conventional non-anti-TNF therapy.   
 
2.1.3 Choice of comparators – infliximab and golimumab 
 
The Assessment Group suggests that infliximab and golimumab should be included as comparators to 
adalimumab in the AbbVie submission model.  
 
Whilst AbbVie disagrees with the approach to base the evidence of anti-TNFs and conventional treatment 
on a NMA, we accept that this is the most pragmatic solution to determine the efficacy between treatment 
options relevant to the decision problem.  
 
We do however want to reiterate that the reliability of the estimates obtained in a NMA is dependent upon 
similarity between the trial design, setting and the endpoints being compared. As stated in the submission, 
there are substantial differences in study design and alternative scoring methods across trials for evaluating 
treatment efficacy which could prevent a meaningful comparison across these anti-TNFs using an NMA 
methodology. Furthermore, we want to emphasise that a NMA utilising the proportion of patients achieving 
remission or response from each trial would inherently assume that these endpoints have been defined in 
exactly the same manner across trials.  AbbVie also believes that the NMA results used in the Assessment 
Group model will negatively impact on the efficacy estimates for adalimumab for the following three 
primary reasons:  
 
2.1.3.1 A major difference across the clinical trials of adalimumab, golimumab, and infliximab was how 


Mayo scores were determined; as detailed in the submission document, the worst sub-scores of 
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stool frequency and rectal bleeding from the past 3 days were used to calculate the Mayo scores in 


the adalimumab trials, while average scores were used in the infliximab and golimumab trials. On 


page 211 of the Assessment Report, it is suggested that “fluctuations in Mayo score evaluations over 


the course of 3 days are likely to be minor.” Given the stringency of the Mayo score definition of 


remission, whereby a one-point change in overall score can mean the difference between 


achievement of remission or not, AbbVie believes this statement underestimates the magnitude of 


impact Mayo scoring methodology can have on clinical trial endpoints.  Due to the waxing and 


waning nature of UC symptoms, use of worst-rank methodology, which was pre-specified in the 


adalimumab trials, will tend to underestimate differences between patients receiving an effective 


drug and those receiving placebo.  Indeed, data from the M10-477 clinical trial, in which daily 


patient diaries were available to allow different post-hoc methods of Mayo score calculations show 


that an ‘average scoring method’ led to higher rates of remission, more so for the adalimumab 


treated patients than placebo treated patients, compared to the ‘worst sub-score method’ of stool 


frequency and rectal bleeding over a 3-day period, and the average scoring method led to 


substantially larger treatment effect sizes than the worst-scoring method. Remission rates 


calculated using the worst sub-score method for placebo, adalimumab (80/40mg), and adalimumab 


(160/80mg) were 11.5%, 13.8%, and 10.0% respectively, whereas remission rates calculated using 


the average scoring method for placebo, adalimumab (80/40mg), and adalimumab (160/80mg) were 


13.5%, 18.4%, and 14.4% respectively.41 The difference in patients achieving remission across these 


two methods was 2.0% for the placebo arm, 4.6% for adalimumab 80/40mg, and 4.4% for 


adalimumab 160/80 mg. Therefore, evaluating treatment efficacy using Mayo scores calculated 


from the worst sub-score method may lead to a decreased treatment efficacy for adalimumab 


compared to a scoring system based on average Mayo scores. Additionally, the decrease in efficacy 


is more pronounced among patients treated with adalimumab compared to placebo, which results 


in lower relative effect comparing adalimumab to placebo using the worst scoring method than 


when using the average scoring method. The odds ratios compared to placebo were 1.23 for 


adalimumab (80/40mg) and 0.86 for adalimumab (160/80mg) using the worst scoring method. The 


odds ratios of remission compared to placebo were 1.44 for adalimumab (80/40mg) and 1.08 for 


adalimumab (160/80mg) using the average scoring method, which are both higher than the 


estimated odds ratios when using the worst scoring method. As a result, this would cause a 


decreased relative effect of adalimumab versus other anti-TNFs in an indirect comparison using 


placebo as the common comparator. Unfortunately, due to lack of access to individual patient diary 


records in the ULTRA2 trial these scores cannot to be re-analysed to calculate a Mayo score using 


average scoring method. 


 


2.1.3.2 The model employs a definition of non-response which bases the efficacy of adalimumab on NRI, a 


method which categorises all patients who dose-escalate on adalimumab as non-responders. As 


discussed in Section 1, this would lead to an underestimate of adalimumab efficacy. The lack of 


consideration for the additional efficacy associated with dose escalation is not a concern for other 


anti-TNFs within the evaluation.  
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2.1.3.3 Heterogeneity in adalimumab, infliximab and golimumab trial designs could generate biased results 


in an indirect comparison of these anti-TNFs. As acknowledged in the report, the golimumab trial 


has a different design for assessing maintenance than the adalimumab and infliximab trials. In the 


golimumab maintenance trial, initial responders to golimumab were re-randomised to either 


placebo or golimumab for the assessment of maintenance. Thus, the placebo efficacy during the 


maintenance period was measured among patients who were responders to anti-TNFs. In the 


adalimumab and infliximab trials, patients are randomised only at baseline and followed for the 


entire study period. Thus, in the adalimumab and infliximab trials, the placebo efficacy is evaluated 


among placebo responders, while the golimumab trial is among initial golimumab responders who 


may or may not respond to placebo (i.e. patients in the adalimumab trial remained on placebo, a 


treatment they had already responded to; patients in the golimumab trial switched from golimumab 


to placebo and were being removed from a treatment to which they had already responded). The 


NMA has estimated the placebo efficacy during the maintenance period in the adalimumab and 


infliximab trials using placebo responders from the induction period. However, patients responding 


to golimumab (in the golimumab trial) and patients responding to placebo (in the adalimumab and 


infliximab trials) could be inherently different, which could prevent a reliable indirect comparison 


across anti-TNFs during the maintenance period using placebo as the common comparator.  


 
Given the combined limitations mentioned above, we feel that the efficacy of adalimumab versus infliximab 
and golimumab cannot be fully considered using an NMA framework.  
 
2.2 Critique 2: Questionable choice of cycle length necessitating the use of other external evidence on 


transition probabilities which should not be required 


In its critique, the Assessment Group states that the use of a 2-week cycle in the original AbbVie submission 
model could lead to less accurate results compared with a longer cycle length. A 2-week cycle was used in 
the submission model to reflect the every-other-week dosing schedule of adalimumab. We believe that the 
use of a 2-week cycle length allows for additional flexibility in the model and a more accurate representation 
of patients’ dosing and discontinuation patterns in UK clinical practice.  
 
In addition, the Assessment Group suggests in its critique that using a longer cycle length of 6 weeks would 
eliminate the need for external data to inform treatment efficacy for adalimumab’s induction period. 
However, the use of external data has little impact on the model results when determining treatment 
efficacy during the induction period.  
 
To evaluate the impact of such external data, a sensitivity analysis has been implemented with the 
assumption that patients do not change disease states during the first 8 weeks of treatment with 
adalimumab, and instead can only change disease states after week 8. This sensitivity analysis is using the 
same assumption as in the Assessment Group’s model, where patients remain in the same disease state for 
the first 8 weeks of treatment. The results from this sensitivity analysis revealed that the ICER is not 
sensitive to this change, and the ICER of adalimumab compared to conventional therapy increased by £89, 
and the ICER of adalimumab compared to surgery increased by by £88 to £23,115 per QALY gained, and the 
ICER of adalimumab compared to surgery increases by £239 to £15,989 per QALY gained after removing the 
use of external data in the sensitivity analysis. 
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2.3 Critique 3: Concerns regarding the selection and use of evidence to inform HRQoL parameters 


 


2.3.1 Mapping utilities from the study to the EQ5D 
 
The report states that data on the SF-36 Health Survey were collected in the ULTRA2 trial and should have 
been used in the original submission model to derive SF-6D HRQoL parameters. However, the NICE Guide to 
the Methods of Technology Appraisal emphasises that EQ-5D is the preferred instrument for QALY impact 
assessments in adult populations42. AbbVie would like to highlight that mapping from SF-6D to EQ-5D, as 
stated in the submission document (Appendix I Section 2.9 Utilities of the submission document), would 
likely overestimate HRQoL for patients with more severe disease states. Furthermore, the available trial-
based SF-6D results were only available for pre-surgery states and were not available for post-surgery states.  
 
2.3.2 Choice of utilities for health states 
 
In the original AbbVie submission, pre-surgery utilities were derived from Swinburn et al.43 The report notes 
that Swinburn et al. has only been published in abstract and poster form, although additional detail was 
provided to the Assessment Group in the submission report. Swinburn et al. was chosen as the source for 
health related quality of life (HRQoL) estimates in the AbbVie submission model for several reasons: 1) 
HRQoL estimates are reported for patients in remission, mild, and moderate-severe disease states, the same 
set of pre-surgery disease states used in the AbbVie original submission model, 3) Swinburn et al. contained 
a large sample size, 4) Swinburn et al. reports details on the characteristics of patients included in the study, 
and 5) Swinburn et al. studied a geographically diverse patient population in the UK.  
 
In terms of post-surgery utility, the AbbVie model incorporates the utility of post-surgery without 
complication and post-surgery with transient complication reported in Tsai et al.44 For utilities after surgery 
without complication, AbbVie acknowledges that Tsai et al. contains limited information on how utility levels 
were derived. However, the post-surgery utility reported in Tsai et al. (0.61) is similar to the post-surgery 
utility reported in Swinburn (0.59) 
 
 
2.3.3 Utility values for chronic complications 
 
Finally, the critique asserts that the derivation of utilities for chronic complications in the original submission 
document was unclear, and that different health instruments were used to inform utility values for chronic 
complications. The Assessment Group has also acknowledged that the utility value for post-surgical chronic 
complications does not have a material impact on the ICER. To clarify the calculation of these estimates, and 
to address any concerns on the use of different health instruments, the utility value for post-chronic 
complications has been updated in the updated submission model and additional details have been 
provided below regarding these utility calculations.  
 
The utility value for the chronic complications state was calculated from utility values of chronic pouchitis, 
infertility, and sexual dysfunction, weighted based on the respective rates. The utility for chronic pouchitis 
was 0.40 as reported in Arseneau et al 200645. To estimate the utility for chronic pouchitis, the Assessment 
Group has taken the difference in utility values between ileostomy and chronic pouchitis reported in the 
same reference, and applied the estimated disutility to the utility of post-surgery state used in the 
Assessment Group model. Since it is not clear in Arseneau et al. whether ileostomy refer to a state of 
surgery without complication, and since the only difference between this state and chronic pouchitis is the 
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presence of chronic pouchitis, the disutility approach is not used in the AbbVie models; rather the direct 
utility reported was used in the AbbVie submission models (0.40).  
 
The utilities for infertility and sexual dysfunction were calculated by subtracting the disutility values for each 
complication from the utility value of 0.61 for the post-surgery without complication state used in the 
AbbVie original and updated submission model. The disutility of infertility was 0.18 as reported in Hu 200946. 
The disutility of sexual dysfunction was estimated at 0.07, based on the difference in utility value between 
states with no sexual impairment and with sexual impairment (i.e. 0.96-0.89; Smith et al. 2002)47.  
 
The respective rate for each chronic complications was 10.25% for chronic pouchitis (Abdelrazep et al. 
2008)48, 7.22% for infertility (Targownik et al. 2012; Johnson et al. 2004)4950, and 2.74% for sexual 
dysfunction (Krausz et al. 2005)51.  
 
The overall utility for chronic complication state was calculated as the weighted average of all three 
complications, estimated at 0.43.  
 
AbbVie acknowledges that different health instruments are used to derive utilities of chronic complications 
(time trade off method for chronic pouchitis and sexual dysfunction, and Health Utility Index for infertility). 
However, these are based on the best available evidence.  
 
 
 
 
2.4 Critique 4: Questionable source of surgery rate 


The assessment report states that Hillson et al. is a US-based study with a shorter 1-year study period, and 
that the population of interest in Hillson et al. did not relate to moderate to severe UC patients.  
 
We acknowledge that Hillson et al. is a US-based study which might not reflect the exact surgical rate among 
a UC patient population in the UK9. However, we feel that the additional critiques raised regarding the time 
horizon and study population in Hillson et al. do not apply. Hillson et al. contains a proxy measure which 
classifies patients into moderate or severe disease categories, categories which are utilised in the AbbVie 
submission model to estimate the probability of undergoing surgery among moderate to severe UC patients. 
Additionally, Hillson et al. is a cross-sectional evaluation, and the estimated results reflect average 
probabilities of surgery among moderate to severe patients. The patient population should include those 
who were in moderate to severe disease states for a long period, and patients who were in moderate to 
severe disease states for a short period, thus the rate reported already took into consideration of surgery 
might occur over a long period after patients were in moderate to severe disease states.  
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Section 3. AbbVie Model Updates and Results in Response to Critiques  
 
Two separate models have been developed to update the original AbbVie submission model in response to 
the Assessment Group’s critiques: 
 


1. An updated submission model comparing adalimumab to conventional medical therapy. In this 


model, the majority of patients who relapse while on treatment with adalimumab will switch to 


conventional therapy and a small proportion of patients will switch to surgery based on the 


surgery rate observed in the clinical papers discussed in Section 2. 


 


2. An updated submission model comparing surgery to treatment with adalimumab. In this model, 


all patients who relapse while on treatment with adalimumab after the first 8 weeks (induction 


period) will switch directly to surgery. Results from this model will be used to inform whether 


patients should undergo surgery directly or receive treatment with anti-TNFs prior to surgery.  


 
Both models have been extended to consider a lifetime time horizon, and general population mortality has 


been added to the model framework due to the extension to lifetime horizon. The same life table for natural 


mortality used by the Assessment Group has been incorporated into AbbVie’s updated submission models. 


In the base case for the updated submission models, the efficacy of adalimumab and conventional therapy is 
derived from the anti-TNF-α naïve subgroups in the ULTRA2 and ULTRA3 (the open label extension study of 
ULTRA 1 and 2) trials; the anti-TNF-α naïve subgroup is used as the base case population to be consistent 
with the base case population in the Assessment Group model. Deterministic sensitivity analyses are 
provided to use efficacy results from the ITT population of adalimumab trials, including both anti-TNF-α 
naïve and experienced patients. ICER estimates based on the ITT population are similar to those based on 
the anti-TNF-α naïve subgroup for the comparison of adalimumab to conventional therapy (£22,809 and 
£23,027 per QALY gained, respectively) and for the comparison of adalimumab compared to surgery 
(£15,434 and £15,750 per QALY gained, respectively). Unless otherwise specified, the ICER values presented 
in this document are based on the anti-TNF naïve subgroup.  
 
The rate of surgery has also been revised in the updated submission models to reflect a sample-weighted 
average of the rates of surgery in Actis et al., Molnar et al., Mocciaro et al, and Gustavsson et al. These 
publications are from the list of literature summarized in Table 67 of the Assessment Report 


 
Additionally, the discontinuation rule for adalimumab after year 2 has been changed in the updated 
submission model comparing adalimumab to conventional therapy. In the original submission model, the 
discontinuation rate from the ULTRA3 trial was used; in the updated submission model, adalimumab-treated 
patients who relapse to a moderate-to-severe UC disease state after year 2 will discontinue treatment (the 
same rule for discontinuation utilized by the Assessment Group). The transition probabilities and dose 
intensity of adalimumab after year 2 have been re-calculated based on this new discontinuation rule (i.e., 
patients who relapse to a moderate-to-severe UC disease state will not contribute to the transition 
probabilities and dose intensity estimation after their relapse in disease severity).  
 
In the new models, the base case ICER was £23,027/QALY comparing adalimumab to conventional non-anti-
TNF therapy and £15,750/QALY comparing adalimumab to surgery at life time among moderate and severe 
UC patients who failed conventional non-anti-TNF therapy, respectively. 
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Several deterministic sensitivities have also been incorporated into the updated submission models in 


response to critiques from the Assessment Group: 


1. To evaluate the impact of using external data to inform transition probabilities during the 
induction period (discussed in Section 2.2) a sensitivity analysis has been implemented excluding 
the use of external data. The results from this sensitivity analysis reveal that the ICER is not 
sensitive to the use of this external data, generating an ICER of £23,115 per QALY gained 
comparing adalimumab to conventional therapy, and an ICER of £15,989 comparing treatment 
with adalimumab followed by surgery to direct surgery. .  


 
2.  A sensitivity analysis has been added to the AbbVie submission models which uses the same set 


of pre-surgery and post-surgery utilities relied upon by the Assessment Group model (Woehl et 
al.) Results from this sensitivity show that incorporating these post-surgery utilities does have an 
impact on the ICER for adalimumab compared to conventional therapy and surgery, however, it 
does not change the economic conclusions that should be drawn based on these ICERs. The ICER 
of adalimumab compared to conventional therapy increased to £25,470 per QALY gained, and 
the ICER of adalimumab compared to surgery increases to £21,719 per QALY gained.  


 
3.  A sensitivity analysis has been added to the AbbVie submission models where the utility of post-


surgery chronic complications has been changed to reflect the value used in the Assessment 
Group model: a value of 0.54 (post-surgery, without complications utility of 0.71 minus the 
disutility due to chronic pouchitis of 0.17), has been incorporated in the updated AbbVie models. 
Results from this sensitivity analysis show that this modification has a minimal effect on the ICER 
per QALY gained (an increase of £625 to £23,652/QALY comparing adalimumab to conventional 
therapy and an increase of £621 to £16,371/QALY for adalimumab compared to surgery). 


 
4. To evaluate the impact of using a different rate of surgery in the updated AbbVie submission 


model, an alternative surgery rate was calculated based on the publications summarised in Table 
67 of the Assessment Report. Table 67 included the following 6 studies: Actis et al.,52 Gower-
Rousseau et al,53 Molnar et al,54 Mocciaro et al,4 Gustavsson et al.,55 and Solberg et al.7 Among 
them, Gower-Rousseau et al. was excluded because it focused on paediatric UC patients rather 
than adult UC patients. Solberg et al. was excluded based on the reasons described above. Using 
the remaining 4 studies (excluding the steroid responder arm in Molnar since it deviates from the 
evaluation population), a surgery rate was calculated based on an average weighted by study 
sample size, and this alternative average rate of surgery was incorporated into the updated 
model. To evaluate the impact of this input on ICER, a sensitivity analysis is conducted by including 
Solberg et al. as one of the data sources in the surgery rate estimate in the updated AbbVie 
submission model comparing adalimumab to conventional treatment and to surgery. After 
including Solberg et al. as a data source in the surgery rate estimate, the ICER increases by £2,004 
to £25,030/ QALY. This sensitivity analysis is not evaluated in the updated submission model 
comparing adalimumab to surgery since in that model all adalimumab-treated patients who 
relapse while on treatment with adalimumab will switch directly to surgery after the induction 
period of 8 weeks.  


 
The base case ICERS are robust in deterministic sensitivity analyses, with ICER ranging from £18,218 to 
£25,594 per QALY gained comparing adalimumab to conventional therapy, and from £13,172 to £21,719 per 
QALY gained comparing adalimumab to surgery. The probability that adalimumab is cost-effective at the 
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willingness to pay threshold of £30,000 per QALY gained is 73% compared to conventional therapy, and 94% 
compared to surgery.  
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Issue 1 The modelled assumption on dose escalation does not employ an escalation rate that is reflective of the 
population modelled and the adalimumab licence. 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The rate of dose escalation (27.4%) used 
in the model would not reflect the use of 
adalimumab according to the licence, 
which states that some patients who 
experience a decrease in their response 
may benefit from a dose increase.


1
  


 


As the ULTRA2 trial employed a non-
responder imputation (NRI) method to 
classify responders and non-responders, 
anyone who dose escalated would be 
considered a non-responder. As result, 
using dose escalation at the rate applied in 
the model overestimates the cost of 
adalimumab. 


The proportion of patients receiving every week (i.e. escalated) 
adalimumab maintenance should be zero (parameter 137) 


 


 


The model has not been re-run to determine 
the PSA ICER.  


 


The deterministic ICER vs. conventional 
therapy decreases by £12,890 and it is 
expected that the PSA ICER will show a 
similar decrease. The base case ICER vs. 
surgery has not changed – adalimumab is still 
dominated by surgery. 


Issue 2 The model does not account for the efficacy of adalimumab dose escalation. 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The model discontinues patients who were 
classified as non-responders in the clinical 
trial, which is not in line with the clinical trial 
protocol where patients who were non-
responders could continue treatment. The 
indirect assumption in the model that 


Ideally, the mode should be changed to incorporate the 
additional benefit that dose escalation with adalimumab offers 
those who do not respond by re-conducting the network meta-
analysis (NMA) 


 


This will require that patient numbers used in the NMA be 


The model has not been re-run with 
alternative patient numbers as this requires 
updating the NMA.  


 


Making this amendment is expected to lower 
the ICER for adalimumab as fewer patients 







patients who dose escalate would stop 
their adalimumab treatment does not take 
into account that patients could have 
achieved better efficacy.  


amended following re-analysis of the patient level data: those 
patients who were counted as non-responders due to dose-
escalation should now be classed according to their response 
following dose-escalation i.e. patients who responded but was 
not in remission in the current model is considered a non-
responder in the trial even if they subsequently go into 
remission, and is counted as a non-responder in the NMA. If 
the data is re-analysed to incorporate the effect of dose-
escalation, then these patients would not be counted as non-
responders, but as being in remission.  


will be classified as non-responders. The cost 
will not be different in the model as the cost of 
dose escalation has already been 
incorporated in the existing model structure. 


 


Issue 3 The treatment sequence strategy assumed in the model does not reflect UK clinical practice 


Description of problem  Description of proposed amendment  Result of amended model or 
expected impact on the result (if 
applicable) 


The model assumes that all patients in 
the anti-TNF arm who discontinue 
therapy at week 8 due to non-response 
will receive conventional treatment and 
will only be able transition to surgery 
after receiving at least one cycle of 
conventional treatment. 


 


As discussed in the AbbVie response to 
the Assessment Report, it seems 
counterintuitive to require that all 
patients who failed anti-TNFs start with 
treatment they are intolerant to or 
treatment that has shown to be less 
effective than another treatment option, 


AbbVie proposes that at least some, if not all patients be allowed to 
proceed directly to surgery following failure on anti-TNFs. 
 
This would require a change to the “Transition Matrices” tab in the 
model, revising the transition probability matrices to have all or some 
patients directly transition to surgery once they lost remission or 
response on adalimumab. 
 
For instance, in the example below, all patients transition to surgery as 
per the changes highlighted in yellow. (Please use the page zoom 
option to increase the text in the object below). 
 


In the probabilistic base case, the costs 
associated with adalimumab treatment 
decrease from £89,289 in original model 
to £52,096. The QALYs increase from 
10.83 to 15.43. The new probabilistic 
ICER for adalimumab vs. surgery using 
the assumption that all patients proceed 
to surgery following anti-TNF failure is 
£14,316/QALY gained. 
 
The probabilistic base case vs. 
conventional therapy also changes: the 
cost of conventional therapy decrease to 
£42,787 from £71,657 and the QALYs 
increased to 14.74 from 10.44. The new 
probabilistic ICER for adalimumab vs. 







such as surgery. Also,  allowing less 
than 1% of patients to proceed to 
surgery whilst on conventional 
treatment (which has shown to be less 
effective than surgery), appears 
counterintuitive and does not seem 
ethical or reflective of clinical practice. 


 
 


conventional therapy using the 
assumption that all patients proceed to 
surgery following anti-TNF failure is 
£13,467/QALY. 


 


Issue 4 The model uses probabilities of going to surgery that may not be reflective of the patient population under 
evaluation. 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The model uses Solberg et al. as source of 
surgery rates. As outlined in the AbbVie 
response, Solberg et al. likely 


As the literature on surgery rates vary considerably, it is 
problematic to recommend a definitive amendment to the 


In the example where the surgery rate is 
doubled, the cost of the anti-TNF and 
conventional therapy cohorts will decrease as 
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- 
                      


- 
               


- 
                 


- 
                     remission - 


                      
- 


                  
- 


                  
- 


                      
- 


               
- 


                 
- 


                     Post-surgery - 
                      


- 
                  


- 
                  


- 
                      


- 
               


- 
                 


- 
                     


Adalimumab - maintenance (8 to 32 weeks) 


On biological treatment On standard care 
No response response remission No response response remission Post-surgery 


On biological treatment No response - 
                      


- 
                  


- 
                  


- 
                      


- 
               


- 
                 


1.00 
                   response - 


                      
0.26 


                
0.23 


                
- 


                      
- 


               
- 


                 
0.51 


                   remission - 
                      


0.17 
                


0.41 
                


- 
                      


- 
               


- 
                 


0.43 
                   On standard care No response - 


                      
- 


                  
- 


                  
- 


                      
- 


               
- 


                 
- 


                     response - 
                      


- 
                  


- 
                  


- 
                      


- 
               


- 
                 


- 
                     remission - 


                      
- 


                  
- 


                  
- 


                      
- 


               
- 


                 
- 


                     Post-surgery - 
                      


- 
                  


- 
                  


- 
                      


- 
               


- 
                 


1.00 
                   


Adalimumab - maintenance (32 to 52 weeks and subsequent) 


On biological treatment On standard care 
No response response remission No response response remission Post-surgery 


On biological treatment No response - 
                      


- 
                  


- 
                  


- 
                      


- 
               


- 
                 


1.00 
                   response - 


                      
0.33 


                
0.22 


                
- 


                      
- 


               
- 


                 
0.45 


                   remission - 
                      


0.08 
                


0.83 
                


- 
                      


- 
               


- 
                 


0.08 
                   On standard care No response - 


                      
- 


                  
- 


                  
- 


                      
- 


               
- 


                 
- 


                     response - 
                      


- 
                  


- 
                  


- 
                      


- 
               


- 
                 


- 
                     remission - 


                      
- 


                  
- 


                  
- 


                      
- 


               
- 


                 
- 


                     Post-surgery - 
                      


- 
                  


- 
                  


- 
                      


- 
               


- 
                 


1.00 
                   







underestimates the probability of surgery 
given the differences in patient populations 
between Solberg et al. and the evaluation 
population. 


model. 


To illustrate the principle, the existing surgery rate (and the 
corresponding confidence intervals) was doubled in the model 
so that parameter 120 has an alpha of 46.96 and a Beta of 
4278.73 


more patients will proceed to surgery (which 
in the model has a lower overall cost). At the 
same time, the QALYs in these arms will 
increase as more patients experience the 
benefit of surgery. 


The base case ICER vs. conventional therapy 
results in a slightly higher ICER for the anti-
TNFs (but infliximab and golimumab is still 
dominated, with the adalimumab ICER now 
£55,511/QALY). This is because the 
conventional treatment cohort will have a 
higher rate of patients proceeding to surgery, 
which in the model has a better outcome than 
the other treatment options. 


The outcome on the probabilistic ICER vs. 
surgery does not change (all treatments are 
still dominated by surgery). 


 


Issue 5 The model does not fully account for the cost and disutilities of surgery-related complications 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The model assumes that patients may 
experience both transient and chronic 
complications related to surgery, and that 
transient complications can only arise 
during the same cycle as surgery, but not 
in subsequent cycles.  


 


The model does not employ a disutility for 


As the literature on utilities associated with surgical 
complications provide a range of utility values and are based 
on different health instruments, it is problematic to recommend 
a definitive amendment to the model. 


As such, only recommendations on the type of utilities to be 
incorporated are made by AbbVie:  


 Disutility for surgery 


The model has not been re-run with amended 
utilities and costs as the most appropriate 
values are uncertain. 


It is expected that the QALYs for all the 
treatment cohorts will decrease, but that the 
surgical cohort will decrease the most. Anti-
TNFs will have the smallest change in QALY 
as it is more effective than conventional 







transient complications. 


 


Only chronic pouchitis is considered as a 
chronic surgery-related complication and 
uses a rate has been established among 
non-Western patients in a Japanese 
healthcare setting. 


 


No disutility is associated with surgery, a 
major procedure that requires 
hospitalisation, in the model. 


 Disutility for transient complication 


 Disutility for multiple transient complications 


 Disutility for delayed transient complications 


 Disutilities for the other chronic complications  


o Pouch failure 


o Sexual dysfunction 


o Reduced fertility 


 Disutility for surgery 


 


The costs for treating the relevant complications outlined 
above should also be incorporated in the model.  


therapy at keeping patients in remission or in 
response, and thus fewer patients will  
proceed to surgery. This will result in a lower 
ICER for anti-TNF therapies compared to 
surgery and conventional therapy. 


It is expected that the cost of the post-surgical 
health state, and thus the overall cost, will 
increase for all the treatment cohorts. The 
cost in the surgical cohort is expected to 
increase the most compared to the other 
treatment options as patients on the anti-
TNFs and conventional therapy who remain 
in remission or response, will not proceed to 
surgery. This will result in a lower ICER 
compared to surgery.  


Compared to conventional therapy, the costs 
in the anti-TNF arms are expected to increase 
the least as it is more effective in keeping 
patients in remission or on response. The 
ICER is also expected to improve against 
conventional therapy. 


 


Issue 6 The cost of the surgical procedure is underestimated in the model 


Description of problem  Description of proposed amendment  Result of amended model or 
expected impact on the result (if 
applicable) 


The model only incorporates the cost of 
one surgical procedure for patients who 
proceed to surgical intervention 


AbbVie suggests the cost of surgery be amended to account for 
the fact that more than one surgical procedure may be necessary. 


Tsai et al. calculated the assuming ileostomy to be equivalent to 


The model has not been re-run to 
determine the PSA ICER. However, if the 
cost of elective surgery is taken as an 
average of the cost of ileostomy and IPAA 







two complex procedures and IPAA to be equivalent to two complex 
and one major procedure.  


Using the 2012/13 NHS reference costs, the following codes would 
be applicable: 


Ileostomy: 


FZ74F Complex Large Intestine Procedures, 
19 years and over with CC Score 0-2 


104 Colorectal 
Surgery 


 £ 6,830  


FZ74F Complex Large Intestine Procedures, 
19 years and over with CC Score 0-2 


104 Colorectal 
Surgery 


 £ 6,830  


TOTAL £13,659* 


IPAA: 


FZ74F Complex Large Intestine Procedures, 
19 years and over with CC Score 0-2 


104 Colorectal 
Surgery 


 £ 6,830  


FZ74F Complex Large Intestine Procedures, 
19 years and over with CC Score 0-2 


104 Colorectal 
Surgery 


 £ 6,830  


FZ77
E 


Major Large Intestine Procedures, 19 
years and over with CC Score 0 


104 Colorectal 
Surgery 


£3,675 


TOTAL £17,334* 


*Total cost differ from individual level cost due to rounding 


A weighted average of IPAA and ileostomy based on UK clinical 
practice should then be applied to determine the cost of surgery 
and parameter 210 updated accordingly 


(£15,496.55) the conclusion for the 
deterministic ICERs for all treatment 
options vs. surgery is not changed – all 
treatments are still dominated vs. surgery.  
It should be noted though that the 
incremental costs are now smaller, ranging 
from £23,692 to £43,437 vs. £29,695 to 
£49,474. 


The incremental cost between anti-TNFs 
and conventional therapy is also lower: 
ranging from £13,589 to 19,745 vs. £13,617 
to £19,780. As result the deterministic ICER 
for all anti-TNFs improve slightly vs. 
conventional therapy. 


 


Issue 7 Hospitalisation risk in the model may not reflect the relative risk (RR) observed in clinical trials of adalimumab 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


As stated in the AbbVie submission, 
adalimumab reduced the risk by 30% for all 
cause hospitalisation compared to placebo 
and by 50% for all UC-related-


AbbVie believes it is not appropriate to use the results from the 
MSD NMA and recommends that the RR from the Feagan 
publication is used, specifically, if the RR is for UC-related 
hospitalisations, then parameter 189 should be 0.50  


The model has not been re-run to determine 
the PSA ICER.  


 


The deterministic ICER vs. conventional 







hospitalisation compared to placebo.   


In the model a relative risk (RR) of 0.70 
was used when comparing hospitalisations 
between adalimumab and placebo, based 
on the MSD NMA.  


 


It is acknowledged in the report that there 
is lack of clarity on the MSD NMA model, 
specifically, the methods whereby the 
results therein were obtained. It is also not 
clear to AbbVie if this figure relates to all-
cause or UC-related hospitalisations. 


therapy decreases by £963 and it is expected 
that the PSA ICER will show a similar 
decrease.  


 


It is expected that surgery will still dominate 
all other treatment options. 


 


Issue 8 The doses used for oral 5-aminosalicylates costs do not reflect UK clinical practice for moderate to severe UC 
patients in the UK 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The model uses the lowest doses for 
induction and maintenance for the 5-ASA 
tablets.  


AbbVie suggest that the cost of 5-ASAs is based on the 
weighted average cost of all drugs within a class. 


For the induction phase the cost of the 4.8g/day dose would be 
used. Similarly, for the maintenance of remission in patients 
with moderate to severe UC, the higher maintenance dose 
should be used, i.e. 2.4g/day.  


The model has not be re-run however, the 
expected results is a small increase in the 
ICER vs. conventional therapy as all patients 
will move on to the conventional therapy 
before proceeding to surgery. The result vs. 
surgery is not expected to change (all 
treatments will be dominated by surgery). 







Issue 9 The methods used to determine cost used for 5-ASAs in the model is not reflective  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The cost in the model is based on the 
lowest cost preparation (Ipocol®) 


Parameter 196 should be amended to reflect an average cost 
of all the mesalazine tablet preparations listed in the Premodel 
tab  


The model has not be re-run however, the 
expected results is a small increase in the 
ICER vs. conventional therapy as all patients 
will move on to the conventional therapy 
before proceeding to surgery. The result vs. 
surgery is not expected to change (all 
treatments will be dominated by surgery). 


Issue 10 The cost of stoma care is not incorporated in the model 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The model does not incorporate the 
cost of stoma care. 


The cost of stoma bags and accessories should be 
added as an additional cost in the premodel tab 


The model has not be re-run, however, as the 
cost of surgery will increase it is expected that 
the total cost will increase for all the treatment 
cohorts. The cost in the surgical cohort is 
expected to increase the most compared to 
the other treatment options as patients on the 
anti-TNFs and conventional therapy who 
remain in remission or response, will not 
proceed to surgery. This will result in a lower 
ICER compared to surgery.  


Compared to conventional therapy, the total 
cost in the anti-TNF arms are expected to 
increase the least as anti-TNF therapies are 
more effective in keeping patients in 
remission or on response. The ICER is 
therefore also expected to improve against 







conventional therapy. 


 


Issue 11 The model does not incorporate the cost of dying, and in particular, the cost of dying following surgery 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


No costs have been allocated to the death 
state in the model. 


The cost of terminal care, in particular for patients who 
die due to surgery, should be added as an additional cost 
in the premodel tab. 


The model has not be re-run, however, as the 
cost in the post-surgery health state is 
expected to increase, the total cost will 
increase for all the treatment cohorts. The 
total cost in the surgical cohort is expected to 
increase the most compared to the other 
treatment options as fewer patients on the 
anti-TNFs and conventional therapy will 
proceed to surgery and will thus incur lower 
surgery related mortality costs. This will result 
in a lower ICER compared to surgery.  


Compared to conventional therapy, the total 
costs in the anti-TNF arms are expected to 
increase the least as it is more effective in 
keeping patients in remission or on response. 
The ICER is therefore also expected to 
improve against conventional therapy. 







Issue 12 Source for the life expectancy tables does not correspond to the life expectancy figures used in the Assessment 
Group model  


Description of problem  Description of proposed amendment  Result of amended model or 
expected impact on the result (if 
applicable) 


The mortality rate (qx) data in the model as it 
appears on the Premodel tab does not 
correspond to the source of the life expectancy 
table quoted in the Assessment Report.  


The source is give as Office for National 
Statistics. Interim life tables, England and 
Wales, 2009-11. 2011; available from 
http://www.ons.gov.uk/ons/rel/lifetables/interim-
life-tables/2009-2011/stb-2009-2011.html   


Using the link from the source provided in the 
Assessment Report takes the reader to a 
webpage with a PDF. Within the PDF is a link to 
the Interim life tables for England and Wales 
(http://www.ons.gov.uk/ons/rel/lifetables/interim-
life-tables/2009-2011/index.html). This link 
opens a new webpage where, amongst others, 
the Reference Tables can be found 
(http://www.ons.gov.uk/ons/publications/re-
reference-tables.html?edition=tcm%3A77-
274529). This re-directs to the 21 March 2013, 
National Life Tables, 2009-2011. The table 
entitled “England and Wales, interim Life 
Tables, 1980-82 to 2009-11” 
(http://www.ons.gov.uk/ons/rel/lifetables/interim-
life-tables/2009-2011/rft-england-and-wales.xls) 
does not contain the same mortality (qx) figures 


The most up to date mortality rate (qx) data from the March 
2013 interim life tables should be used: 
(http://www.ons.gov.uk/ons/rel/lifetables/interim-life-
tables/2009-2011/rft-england-and-wales.xls) 


 


Alternatively, the reference for the original source may require 
correcting. 


The model has not been re-run to 
determine the PSA ICER. Depending on 
the treatment option, the deterministic 
ICER either decrease or increases 
marginally (-£28 to +£5) 



http://www.ons.gov.uk/ons/rel/lifetables/interim-life-tables/2009-2011/stb-2009-2011.html

http://www.ons.gov.uk/ons/rel/lifetables/interim-life-tables/2009-2011/stb-2009-2011.html

http://www.ons.gov.uk/ons/rel/lifetables/interim-life-tables/2009-2011/index.html

http://www.ons.gov.uk/ons/rel/lifetables/interim-life-tables/2009-2011/index.html

http://www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-274529

http://www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-274529

http://www.ons.gov.uk/ons/publications/re-reference-tables.html?edition=tcm%3A77-274529

http://www.ons.gov.uk/ons/rel/lifetables/interim-life-tables/2009-2011/rft-england-and-wales.xls

http://www.ons.gov.uk/ons/rel/lifetables/interim-life-tables/2009-2011/rft-england-and-wales.xls

http://www.ons.gov.uk/ons/rel/lifetables/interim-life-tables/2009-2011/rft-england-and-wales.xls

http://www.ons.gov.uk/ons/rel/lifetables/interim-life-tables/2009-2011/rft-england-and-wales.xls





as shown in the model (Pre-model tab) 


 


Issue 13 The source for colectomy rate in the model does not correspond to the numbers used or the Assessment 
Report 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The source of the colectomy rate quoted on 
the Premodel tab (Gustavsson et al, AJG, 
2007) does not correspond to the source in 
the Assessment Report (Solberg et al, 
Scan J Gastroenterol, 2009).  


The values used in the model do not 
correspond to Gustavsson et al., but to 
Solberg et al. 


As the values used in the model are from Solberg et al. the 
source quoted in the model require correcting. 


 


No impact on the ICER. 


Issue 14 The transition matrices for the anti-TNF treatments incorporates transition probabilities for patients who 
proceed to conventional treatment that do not relate to the appropriate corresponding time points 


Description of problem  Description of proposed amendment  Result of 
amended 
model or 
expected 
impact 
on the 
result (if 
applicabl
e) 


The transition matrices for all the anti-TNFs apply transition AbbVie is unable to propose an exact amendment as the results from The model 







probabilities for the patients who transition to conventional treatment 
that correspond the same phase in the conventional treatment arm 
(please use the page zoom to obtain a larger image): 


 


 


The assumption is therefore e.g that patients who start on 
conventional therapy following anti-TNF treatment failure during 
induction will do so with the transition probabilities for conventional 
treatment as per maintenance 8-32 weeks, i.e. not the induction 
phase transition probabilities for conventional therapy. The 
maintenance phase transition probabilities for conventional treatment 
is applied to the same maintenance phase as anti-TNFs instead of the 
preceding phase. 


As can be seen from the tables above, different transition probabilities 
exist for all treatments at the different time points (induction 0-8 
weeks, maintenance 8-32 weeks, maintenance 32-52 weeks, 
subsequent maintenance), based on the results from the NMA.  


It should be borne in mind that patients in maintenance phase 32-52 


the NMA would require re-analysis for the conventional therapy arm to 
match the duration for each phase. 


 


The principle of the amendment is illustrated below (please use the 
page zoom to obtain a larger image): 


 


has not 
been re-run 
and the 
impact is 
therefore 
unclear. 







in the anti-TNF cohorts who are taking conventional treatment are in 
fact one phase behind i.e. in the maintenance phase 8-32 of 
conventional therapy. To assume that patients who failed anti-TNFs in 
e.g. maintenance 32-52 and start on conventional treatment will do so 
with the same probabilities as in maintenance 32-52 in the 
conventional treatment cohort, does not reflect the data as it 
disregards the induction phase for conventional treatment.  


 


                                                 
1
 AbbVie. Summary of Product Characteristics. Available from: https://www.medicines.org.uk/emc/medicine/21201 [Accessed: 31 July 2014] 



https://www.medicines.org.uk/emc/medicine/21201






XXXXXXXXXXX 
XXXXXXXXXXXXXXX 


NICE 
  
 


Dear XXXXXX  


Multiple Technology Appraisal (MTA) 


Infliximab, adalimumab and golimumab for treating moderately to severely active 
ulcerative colitis after the failure of conventional therapy (including a review of TA140 


and TA262) [ID695] 
  


The BSG thanks you for the opportunity to comment on the model used to assess the cost 


effectiveness of anti-TNFs for patients with ulcerative colitis. Members of the IBD Committee 
have reviewed the model and discussed its findings. The template you sent has been used 
to present many of our concerns. 


 
We have tested the model using the programme provided. 
 


You will be aware that we are commenting as clinical experts rather than as health 
economists. The Committee is thoroughly familiar with the literature on anti-TNFs for 
ulcerative colitis and, perhaps more importantly, we are all practising clinicians who work 


with the nuances of managing real patients and the range of issues and problems that they 
present. We have major concerns with the model: 
 


1. The cost of conventional treatment, in the model, is very conservative. Most 
patients take considerably higher doses of mesalazine than those mentioned. We 
acknowledge that low dose mesalazine is likely to be used for maintenance in each 


group but will be discontinued after surgery.  Please note though, patients may have 
several relapses per year: we cannot see how the model has considered this. The 


model uses the cheapest mesalazline preparation but take no account of the range of 
products available: the model should be based on market share and higher doses 
used. Patients taking immunomodulators have frequent trips to clinics for blood 


monitoring (typically 2-monthly). Patients taking repeated courses of steroids are 
likely to have DEXA scans and those with bone loss will be prescribed 
bisphosphonates. 


 
2. The modelling of response and maintenance therapy with anti-TNFs is opaque to 
us. 


 
The remissions rates quoted are similar to those in the key papers, but not exactly 
the same. We do not know why or how it has been adjusted. The transition for 


induction to maintenance appears to be based on the outcome of induction therapy, 
but the rate of patients actually going forward is not clear: we assume it  includes both 
the responders and those in remission; this is a huge assumption. If patients are not 


satisfied with the ‘response’ or if we/NICE insist on complete remission, then the 
models will be completely different. 


 
Patients lose response at any time. Those in remission may deteriorate to ‘response’ 
or non-response: the definitions of which are far from clear when applied to the 


ongoing maintenance of patients. The modellers should look at the survival curves 
from the trials and decide when patients fail and not assume they continue to the end 







of the year. It is not certain that these non-responders will 1) switch to another anti-
TNF, 2) accept surgery, 3) struggle on with conventional therapy. 


 
There is no data on which to base the models after the first year. Assessment and 
stopping rules have been neither discussed nor defined. 


 
3. The cost of surgery is grossly underestimated: most patients in the UK will undergo 
a colectomy with an ileostomy in the first instance. Only that first step has been 


costed in the model. Using the programme to test the model we were able to 
demonstrate that have a second or third operation will increase the cost of surgery 


and reduce, in the relative terms, the costs of anti-TNFs. 
 
A proportion of patients will keep their ileostomy in the medium to long term: the cost 


of this is £3000 per year. For younger patients who keep their stoma for life, the cost 
of 50 years of stoma care is £150000. Patients may keep their ileostomy for a range 
of reasons notably issues around fertility/impotence in men and fecundity in women. 


Older patients may refuse further surgery to avoid hospital admissions. Patients with 
stomas require lifelong stoma care, loperamide and risk hospitalisation because of 
stoma related problems. 


 
However, the model could not be adjusted to account for cost of managing a stoma. 
Our estimated costs of stoma care is £3000 per year, but CCGs estimate the cost to 


be as high as £5000 per year. 
 
Many patients will undergo second and third operations to create an ileoanal pouch. 


For these patients, the cost of surgery itself is thus 2 or 3 times that used in the 
model. They too will require stoma care while awaiting surgery. 


 
Ileoanal pouch surgery is a risk for substantially reduced fecundity: young women 
may require fertility treatment after pouch surgery.  


 
The model assumes pouchitis is infrequent and only occurs soon after surgery. This 
is in correct. 10% of patients have pouchitis that require recurrent or maintenanece 


medication. OF these patients half will ultimate give up their pouch and revert to an 
ileostomy, with its associated costs and problems. 
 


Due consideration needs to be given to the proportion of patients in each of these 
groups and the associated costs. 
 


4. The care of teenagers with UC, who have received anti-TNFs by paediatricians, 
but who later become adults with UC is not addressed. Consideration needs to be 
given to the particular issues of managing those aged 16-18 years that had refractory 


UC, that come into remission with anti-TNF agents.   
 
5. Sensitivity analysis. In our hands, the greatest change in the incremental cost per 


QALY were changes in the QOL in various disease states. “The model is however 
very sensitive to assumptions regarding the relative utilities of remission, response, 


active UC and postsurgery.” (p 243). We think this data is some of the weakest in the 
model. Of the sources cited, one was only an abstract (Woehl et al) and although 
there were 180 patients, only 10 had pouches and 19 ileostomies. Basing 


assumptions on such a small dataset is hard to defend. When we used the model 
small changes in these assumptions significantly changed the costs. 
 


 
 







Finally, we are confused by the conclusions that appear contradictory: 


Based on the NMA for clinical response and remission, in the induction phase, all 


treatments were associated with statistically significant beneficial effects relative to 
placebo, with the greatest effect being associated with infliximab. For patients classified 


as responders at the end of the induction phase, treatment effects were not statistically 
significant, although the greatest effect at 8-32 weeks was associated with golimumab 
100mg. At 32-52 weeks, only infliximab and golimumab 50mg were associated with 


beneficial effects on clinical response. For patients classified as being in remission at the 
end of the induction phase, all treatments except for adalimumab were associated with 
beneficial treatment effects relative to placebo with the greatest effect being associated 


with golimumab 50mg and 100mg, although the effects were not statistically significant at 
8-32 weeks.  


At 32-52 weeks, all treatments except golimumab 50mg were associated with beneficial 
treatment effects relative to placebo, with the greatest effect being associated with 
adalimumab (the only treatment with statistically significant effect). Adalimumab was 


associated with the highest probability of staying in remission, and the smallest 
probability of moving from remission to response and from remission to no response.  


 


We would urge the model to be re-considered. We have made specific suggestions using 
the template you provided. 


 
  


XXXXXXXXXXXXXXX XXXXXXXXXXXXX 








Description of problem Description of proposed 


amendment 
 


Result of amended model 
or expected impact on the 
result (if applicable) 


 


Most patients who are 


eligible for anti-TNF therapy 


will not continue to take such 


for a year. A 10+ year time 


horizon is unrealistic. We 


anticipate 1/3-1/2 of patients 


who receive induction 


therapy will go on to receive 


maintenance therapy: the 


majority of failures will 


undergo surgery. 


 


Ensure clarity that fewer 


patients go into maintenance 


phase 1. 


 


Reduced cost of anti-TNF 


therapy 


Many patients (1/3-1/2) of 


those who are given 


maintenance will lose 


response during the first 


year: some may switch to 


another anti-TNF – but 


ultimately most will undergo 


surgery within 12 months of 


secondary failure. 


 


Suggest reducing the number 


of patients who reach the end 


of the first year on 


maintenance anti-TNFs. 


Reduced cost of anti-TNF 


therapy 


Of the patients who have a 


sustained remission to one 


year, we would anticipate 


many will stop therapy: 


patients with UC with 


sustained remission have a 


lower incidence of relapse 


than those who have recently 


flared. 


 


Suggest all patients undergo 


clinical review after 12 


months: only those in 


‘response’ continue therapy 


while those in remission stop 


therapy. Thus, reduce the 


proportion of patients in 


phase 2 


Reduced cost of anti-TNF 


therapy 


Most patients will not receive 


anti-TNF for more than a 


year, certainly not 10+ years, 


but a colectomy is a life-long 


state. 


Ensure biological time 


horizon is appropriate and 


the post -surgical costs are 


not time-limited. 


Reduced cost of anti-TNF 


therapy and increased 


surgical costs 


Conventional treatment 


costs: 


We note mesalazine 


preparations used are the 


cheapest, and used at doses 


that is relatively low. This 


may concur with NICE, but 


does not reflect clinical 


Double the dose of oral 


mesalazine and consider 


using drugs that reflect 


market share (Ferring and 


Warner Chilcott dominate): 


the cost should be a least 


doubled. 


 


An increase in the cost of 


conventional treatment 







reality: oral therapy for UC 


of this type would be 4-4.8g 


per day; the optimum dose of 


rectal therapy is 1g, not 


250mg. 


Suppository therapy should 


be 1g: the cost should 


increase 4-fold. Again note 


market share when 


determining the choice of 


drug to give a more realistic 


cost. 


All patients in the UK with 


this kind of UC will have 2- 


or 3- stage surgery. 


The cost of the operation 


should be increased 2-3 fold. 


 


 


An increase in the cost of 


surgical treatment 


All these will have stoma-


related costs for 6-12 months 


while waiting for the final 


operation. 


The annual cost of stoma 


appliances is ~£2000.  


An increase in the cost of 


surgical treatment 


Anastomotic leaks and pelvic 


abscesses are common. 


These costs should be added. 


This is not ‘a week under a 


gastroenterologist’ 


An increase in the cost of 


surgical treatment 


Obstruction and or high-


output stoma leads to 


admission 


These could equate to 1-2 


admissions per year. 


An increase in the cost of 


surgical treatment 


Most/all patients used large 


amounts of loperamide to 


manage their stoma and or 


their pouch. 


The OTC cost of 


maintenance loperamide is 


£6.49 for 12 tablets, if just 4 


tablets were taken daily, this 


would costs  £780 per year – 


for as long as the patient had 


a stoma: for 50 years.. 


£39,000. 


An increase in the cost of 


surgical treatment 


20-30% of patients 


undergoing colectomy will 


keep their stoma in the 


medium to long term because 


preference, risk of 


impotence/retrograde 


ejaculation, reduce fecundity 


or for surgical reasons. 


Many patients will be 20-30 


when they have surgery. 


Taking a 50 year horizon, the 


combined cost of drugs and 


stoma supplies will be 


~£3000x50 = £150,000 per 


patient. 


An increase in the cost of 


surgical treatment 


The real cost of Biosimilars 


is not known: experience 


form Hungary is that they are 


substantially cheaper than the 


originator drugs. 


Seek advice from EU 


contracts re pricing of 


Biosimilar and assume a 


large market share of new 


patients. 


Reduced cost of anti-TNF 


therapy and increased 


surgical costs 


The data used is very limited 


and questionable: the QoL of 


patients after surgery is not a 


good as the model suggest. 


A greater range of QOL data 


should be sough and or 


modelled. 


Reduced cost of anti-TNF 


therapy and increased 


surgical costs. 
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Celltrion Healthcare 


Celltrion Healthcare (CTHC) is the manufacturer of Remsima™, the first biosimilar 


monoclonal antibody approved by the European Medicines Agency (EMA)1.  


Please note that throughout the Assessment Group report the company has been referred to 


as Celltrion, we would, respectfully, like to point out that this should read Celltrion 


Healthcare. 


CTHC made a manufacturer’s submission as part of the ongoing multiple technology 


appraisal: “Ulcerative colitis (moderate, severe) - infliximab (review TA140), adalimumab 


(review TA262) & golimumab (2nd line)”. 


We have some issues which we would like to address relating to the publication of the 


ScHARR Assessment Group’s report on the ongoing multiple technology appraisal: 


Ulcerative colitis (moderate, severe) - infliximab (review TA140), adalimumab (review 


TA262) & golimumab (2nd line). 


 


Colectomy: not the ideal solution for all patients 


The Assessment Group acknowledges the substantial burden that ulcerative colitis has upon 


the NHS. The burden to patients and carers is also substantial and the importance of 


tailoring the treatment to individual patients is crucial for the best outcomes.  


One of the objectives of this assessment was stated as: 


 To estimate the expected net budget impact associated with implementing each 


intervention 


We note that the assessment group have chosen to compare anti-TNF treatment to surgery 


even though the accepted conventional treatment in the UK is to avoid surgery if at all 


possible. There are suggestions throughout the assessment report that patients may prefer 


the surgical option to other treatments, however colectomy is not the ideal solution for all 


patients. We would like to understand what evidence exists for this assumption. There are a 


number of possible complications with surgery and the outcomes are variable between NHS 


centres. The costs of complications may have been underestimated by the Assessment 


Group. The considerable variation is not only defined by the centre and surgeon but also by 


the individual patient’s needs and is dependent on a number of factors which could include:  


 post-operative care ( e.g. pain management, rehabilitation, prevention of DVT)  


 length of stay or bed days (this is highly variable between centres and for individual 


patients,  


 infections, (post-surgical, both hospital related ( direct or acquired) or in the 


community)   


 ongoing care following discharge from hospital, (e.g. district nurse and GP care) 


 re-admission for complications. (e.g. pain, infections) 


 Follow-up appointments both in secondary and primary care 


 stoma care costs, (cost of equipment and the psychological cost for patient and 


family) 


 loss of earnings, (for both patient and carer) 


  All of these costs could also be influenced by whether the surgery is elective or emergency 


and whether or not the patient has had any medical pre-treatment, but there have been no 







distinctions made within the report. The impact of surgery for patients and their carers 


therefore seems to have been underestimated.  In addition there has been no significant 


consideration to the affects that surgery has on the psycho-social and quality of life issues, 


for example for those patients facing management of a lifelong ileostomy. 


We also found that the cost effectiveness of infliximab therapy in UC patients has been 


demonstrated in another study based on cost estimations for the treatment of patients in 


NHS England and Wales in 2006/73.  Infliximab when compared to standard of care had an 


estimated incremental cost per QALY gained of £19,696. This is lower than that suggested 


by the Assessment group. 


 


  







Evidence supporting CTHC claim on colectomy 


We should like to draw your attention to the following: 


1. NICE has published a Clinical Guideline on Ulcerative Colitis guideline CG1664 in which it 


clearly describes the rational and circumstance for surgery that it is recommended if no 


response to drug treatment is seen:  


“Current medical approaches focus on treating active disease to address symptoms, to 


improve quality of life, and thereafter to maintain remission. The long-term benefits of 


achieving mucosal healing remain unclear. The treatment chosen for active disease is likely 


to depend on clinical severity, extent of disease and the person's preference, and may 


include the use of amino-salicylates, corticosteroids or biological drugs. These drugs can be 


oral or topical (into the rectum), and corticosteroids may be administered intravenously in 


people with acute severe disease. Surgery may be considered as emergency treatment 


for severe ulcerative colitis that does not respond to drug treatment. People may also 


choose to have elective surgery for unresponsive or frequently relapsing disease that 


is affecting their quality of life”. 


2. The Assessment Group appears to suggest that surgery is the “best option” and standard 


of care, even though patients reading the below section of the NHS Choices website5 


would not have the same impression.  


“The main aims of treatment are to: 


   •reduce symptoms, known as inducing remission (a period without symptoms)  


   •maintain remission  


This will usually involve taking various types of medication, although surgery may 


sometimes be an option. 


Surgery 


If you have frequent flare-ups that have a significant effect on your quality of life, or you have 


a particularly severe flare-up that isn't responding to medication, surgery may be an option. 


Surgery for ulcerative colitis involves permanently removing the colon (known as a 


colectomy).  


During the operation, your small intestine will be used to pass waste products out of your 


body instead of your colon. This can be achieved by creating: 


•an ileostomy – where the small intestine is diverted out of a hole made in your abdomen. 


Special bags are placed over this opening, to collect waste materials after the operation  


•an ileo-anal pouch – where part of the small intestine is used to create an internal pouch 


that is then connected to your anus, allowing you to pass stools normally 


Ileo-anal pouches are increasingly used because an external bag to collect waste products 


is not required. 


3. As the colon is removed, ulcerative colitis cannot recur after surgery. However, it's 


important to consider the risks of surgery and the impact of having a permanent 


ileostomy or ileo-anal pouch”.Colectomy although an established treatment option is 


not generally considered to be the routine first-line treatment. A number of publications 







suggest that the treatment should be tailored to the individual and the goals of treatment 


are to induce steroid free remissions. This has been explored by Meier and Sturm6 who 


state that:  


“The goal of treatment is to induce a steroid free remission while at the same time preventing 


complications of the disease itself and its treatment. The choice of treatment depends on 


severity, localization and the course of the disease.”  


The algorithm below6 is more reflective of current treatment methods than might be 


suggested by the Assessment group. Surgery is clearly an option but is reserved for patients 


who are refractory to other treatments. 


 


Treatment algorithm for ulcerative colitis. 5-ASA: 5-Aminosalicylic acid; AZA: Azathioprine; CsA: Cyclosporine A; IFX: infliximab; 6-MP: 6-Mercaptopurine. 


Furthermore, the roles of infliximab and surgery in the management of UC were reviewed by 
Rizzo et al7. Although the authors conclude that more research is needed to assess the 
long-term risk of colectomy, there is broad support for the use of infliximab to induce and 
maintain clinical and endoscopic remission.  


“IFX has demonstrated efficacy in inducing and maintaining clinical and endoscopic 


remission in the long run. IFX can also avoid urgent colectomy in patients with severe acute 


UC refractory to intravenous steroids. The real impact of biological therapy on the natural 


history of UC is still controversial, whereas it is not clear if it allows avoidance of colectomy 


or rather than a delay. The median colectomy risk for UC patients treated with IFX is about 


10%-20% in both RCTs and observational studies, with higher rate for patients with severe 


acute attack. Data from RCTs support the efficacy of IFX in reducing the risk of surgeries in 


the long-term, but none was designed to assess IFX effects on surgeries”. 


The use of surgery is also discussed and reviewed in the ECCO guidelines8. The 


recommendations are that surgery should be used where appropriate and the use of 


medicines is recognised as an alternative for some patients. In their summary on the use of 


anti-TNFs, the authors quote two published papers to show that induction and maintenance 



http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click on image to zoom&p=PMC3&id=3158396_WJG-17-3204-g001.jpg





infliximab achieves steroid free remission in 21% of patients at 7 months and 26% at 12 


months.9 Further analysis of the ACT 1 and 2 trial data reported a cumulative incidence of 


colectomy at 54 weeks of 10% for infliximab and 17% for placebo (p=0.02; absolute risk 


reduction 7%).10 Compared with placebo, fewer ulcerative colitis-related hospitalisations and 


surgeries/procedures per 100 patient-years of treatment occurred with infliximab therapy: 40 


vs 20 (P = .003) and 34 vs 21 (P = .03), respectively. Infliximab offers patients the option of a 


non-surgical approach to their disease management. 


This finding is supported by a retrospective study11 on 50 patients with steroid-refractory 


ulcerative colitis (SRUC) requiring medical rescue underwent treatment with first-line 


cyclosporine A (n=20) or infliximab (Remicade, Centocor Inc.; n=30) between January 2005 


and December 2011. Treatment with infliximab and cyclosporine A appear to yield 


comparable short- and long-term efficacy in preventing colectomy in patients with steroid-


refractory ulcerative colitis (SRUC), although patients with CsA treatment may be more likely 


to require a switch to another medication.   


A recent Canadian study12 found that the incidence rate of colectomy for medically refractory 


ulcerative colitis has declined in parallel with increasing anti-TNF use. Colectomy rates from 


1998 to 2005 were compared to those from 2005-2011. 


•  During 1998–2011, 481 patients with ulcerative colitis underwent a colectomy for 


medically refractory disease.  


•  There was negligible change in the total colectomy incidence rate from 1998 to 


2005, with an annual percent change of 4.4% (95% confidence interval (CI): -1.12% 


to 10.16%).  


•  From 2005-2011, following the approval and increasing use of anti-TNF therapy 


(infliximab was approved in 2005), the total colectomy incidence rate decreased by 


16.1% (95% CI: -21.32% to -10.54%) every year to 0.9 per 100 ulcerative colitis 


patients in 2011. 


Whilst we recognise the importance that surgery plays for some patients the use of anti-


TNFs has led to marked changes in the way in which patients with UC are managed, and we 


would encourage the committee to consider any recommendations which could lead to an 


undue emphasis being placed on surgery. 


 


Remsima should be considered in the incremental analysis of the ICERs in the 


Assessment Report 


In addition to the above, CTHC would like to point out a few other corrections to be made for 


the Assessment Report with regard to the status of biosimilar infliximab, Remsima. 


Not only has Remsima been approved1 with the same INN as the originator infliximab, it is 


licensed for the same eight indications including ulcerative colitis in adults and children as 


the originator infliximab. The EMA used the data from the two studies to grant the licence for 


Remsima, Planet RA 13(in Rheumatoid Arthritis as detailed in the CTHC submission) and 


Planet AS14 (in Ankylosing Spondylitis). This data along with the robust physiochemical and 


biological comparison demonstrated pharmacokinetic and therapeutic equivalence in 


rheumatic conditions, allowing extrapolation to all of the same eight indications as the 


originator infliximab including UC1. The clinical data used in the Summary of Product 


Characteristics2 also includes that from the originator infliximab where the EMA has 


extrapolated the evidence to all of the indications. Therefore we would like to request for 







consistencies on the references to Remsima to read “biosimilar to Remicade” throughout the 


report.  


The assessment group stated that biosimilars to Remicade were considered as part of the 


evidence base for infliximab as part of this assessment. This recognises the fact that 


Remsima has been licensed by the EMA for the same INN and the same indications as the 


originator infliximab. We request that the inconsistent reference used in the Assessment 


Report –in particular in the Section 5.2.3.6 Biosimilar to infliximab would be corrected.  


Furthermore, we therefore request that the description of infliximab in the Section 3.4.3 


Marketing Licence and administration method to include the manufacturer details of 


biosimilar infliximab in the heading next to infliximab. 


The NHS is aware of the impending arrival of biosimilar infliximab to the UK market when the 


originator infliximab patent expires on February 24th 2015. The NHS would therefore 


welcome advice and guidance from NICE on the use of biosimilars. In particular medicines 


optimisation pharmacists will find the guidance invaluable as the lower costs of using 


biosimilar infliximab will impact hugely on budgets. We therefore suggest that Remsima 


should be considered in the incremental analysis of the ICERs in the Assessment Report.  


 


The potential cost savings that Remsima might offer the NHS should be included in 


conclusions of the report 


The health related quality of life and outcome data available to CTHC in this assessed 


indication (UC) should be exactly the same as that for the originator. The only difference 


between biosimilar infliximab and originator infliximab would therefore be the acquisition 


cost. Thus the most reasonable option considered by CTHC would have been to produce a 


cost minimisation model. However, given that this methodology is not preferred by NICE and 


knowing that assessment groups have rejected these in the past, a health economic model 


was not submitted by CTHC. 


The Assessment Group has however built its own de novo health economic model, but has 


not included the lower cost of biosimilar infliximab as an option. (Table 4, page19). 


Given the strong interest within the NHS with regard to cost saving, we are concerned and 


disappointed to read that biosimilar infliximab, in particular Remsima has been excluded 


from any health economic analysis in the Assessment Report.  


Whilst we realise that this may be partly due to the fact that a price for Remsima was not 


submitted at this time, this is because no NHS price has been agreed with the Department of 


Health yet, and hence it is not publically available.  


We suggest that even though a price has not yet been agreed with the Department of Health 


and is therefore not in the public domain; it would have been possible for the Assessment 


Group to have carried out a sensitivity analysis around the cost of the originator infliximab 


ranging from, for example, 10 % - 30% lower than the originator NHS list price (Table 4). 


(Analysts and horizon scanning groups in the UK have already highlighted and estimated 


lower prices for the biosimilars discounted by 10 to 30% below that of the originator; all of 


which is in the public domain). This would have an impact on the ICER for biosimilar 


infliximab and may influence the overall recommendations for the treatment of ulcerative 


colitis. Therefore the conclusions in the assessment report fail to address the potential cost 


savings that biosimilar infliximab (Remsima) might offer the NHS.  


  







Remsima’s budget impact analysis 


We would encourage the Assessment Group to explore this prior to the first committee 


meeting. The results of this sensitivity analysis are likely to have an impact on the evidence 


and conclusions presented by the assessment group to the committee. Using the 


assessment group’s executable model, drug acquisition costs for infliximab were varied in 


the range of 10 – 30% lower than the originator cost keeping all other parameters constant. 


The PSA (probabilistic sensitivity analysis) for 500 iterations was run and the results are as 


shown in the table below:   


Option 
0% discount 10% discount 20% discount 30% discount 


Qaly Cost Qaly Cost Qaly Cost Qaly Cost 


Conventional 


treatment 10.66 £71,833 10.66 £71,833 10.66 £71,833 10.66 £71,833 


Infliximab 11.01 £95,002 11.01 £92,880 11.01 £90,757 11.01 £88,634 


Adalimumab 11.02 £89,998 11.02 £89,998 11.02 £89,998 11.02 £89,998 


Golimumab 10.82 £88,236 10.82 £88,236 10.82 £88,236 10.82 £88,236 


Colectomy 14.93 £42,228 14.93 £42,228 14.93 £42,228 14.93 £42,228 


It has been also possible to produce the ICER table presented below with the same 


discounting scenario, 10 – 30%.  


ICERs compared to conventional treatment 


  10% discount 20% discount 30% discount 


Infliximab £61,155 £54,987 £48,818 


Adalimumab £50,341 £50,341 £50,341 


Golimumab £104,455 £104,455 £104,455 


As shown above, the ICERs for biosimilar infliximab (Remsima) are lower than the ones 


published in the report for other treatments and further preliminary values indicate a lower or 


similar cost effectiveness to adalimumab when compared to surgery or conventional 


treatment. The Assessment Group quote £50600 for adalimumab vs conventional treatment 


our own estimates are approximately £48800 for biosimilar infliximab (Remsima) with 


offering 30% discount lower than the originator (Remicade) cost. 


 


Suggested actions 


CTHC would welcome the opportunity to hold a discussion with NICE as soon as possible 


and preferably before the first appraisal committee to address the issues raised above.  


We should also like to know how we can help provide the Assessment Group with the 


information it needs to carry out the proposed economic analyses, described above, so that 


NICE can provide prescribers, pharmacists, NHS England and NHS Wales with clear and 


unconfused guidance.  
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National Institute for Health and Care Excellence 


Centre for Health Technology Evaluation 
 


Pro-forma Response  


 
Executable Model 


 
Infliximab, adalimumab and golimumab for treating 


moderately to severely active ulcerative colitis after the failure 
of conventional therapy (including a review of TA140 and 


TA262) [ID695] 


 


The economic model enclosed and its contents are confidential and are 
protected by intellectual property rights, which are owned by School of 
Health & Related Research University, University of Sheffield (ScHARR). 


It has been sent to you for information only. It cannot be used for any other 
purpose than to inform your understanding of the appraisal. Accordingly, 
neither the model nor its contents should be divulged to anyone other than 
those individuals within your organisation who need to see to them to enable 
you to prepare your response. Those to whom you do show the documents 
must be advised they are bound by the terms of the Confidentiality 
Acknowledgement and Undertaking Form that has already been signed and 
returned to the Institute by your organisation.   


You may not make copies of the file and you must delete the file from your 
records when the appraisal process, and any possible appeal, are complete.  
If asked, you must confirm to us in writing that you have done so. You may 
not publish it in whole or part, or use it to inform the development of other 
economic models.  


The model must not be re-run for purposes other that the testing of its 
reliability.  


Please set out your comments on reliability in writing providing separate 
justification, with supporting information, for each specific comment made.  
Where you have made an alteration to the model details of how this alteration 
was implemented in the model (e.g. in terms of programme code) must be 
given in sufficient detail to enable your changes to be replicated from the 
information provided.  Please use the attached pro-forma to present your 
response.  
 
Please prepare your response carefully. Responses which contain errors or 
are internally inconsistent (for example where we are unable to replicate the 
results claimed by implementing the changes said to have been made to the 
model) will be rejected without further consideration. 







 
Results from amended versions of the model will only be accepted if their 
purpose is to test robustness and reliability of the economic model. Results 
calculated purely for the purpose of using alternative inputs will not be 
accepted. 


No electronic versions of the economic model will be accepted with your 
response. 
 
Responses should be provided in tabular format as suggested below (please 
add further tables if necessary). 


July, 2014 







Issue 1 The lower acquisition cost of biosimilar infliximab (Remsima™) has not been taken into account in the economic 
modelling 


Description of problem  Description of proposed amendment  Result of amended model or expected 


impact on the result (if applicable) 


The report mentions and recognises 
biosimilars as part of the evidence base for 
infliximab. But, fails to include the 
anticipated lower cost of biosimilar 
infliximab (Remsima) in the health 
economic model. We believe that a lower 
price for biosimilar infliximab may have a 
significant effect on the ICERs which in turn 
will help the appraisal committee in their 
decision. 


Where colectomy is not considered to be 
an acceptable option the Assessment 
Group suggest that infliximab and 
golimumab are expected to be ruled out 
due to dominance. Applying the lower cost 
of biosimilar infliximab is likely to change 
this position.  


We suggest the assessment group should include an analysis 
based on the lower acquisition cost of biosimilar infliximab 
(Remsima). We realise that this is difficult without an agreed 
published NHS list price. However we propose that the 
Assessment Group could apply a lower price. 


We would suggest a range of discounts, 10-30%, and that 
these could be applied simply to the NHS list price of originator 
infliximab without having to rebuild the model.  


For example in order to account for biosimilar infliximab 
(Remsima) we have carried out analyses for various pricing 
scenarios and have used 500, 1000, 2000 and 5000 iterations 
with prices for biosimilar infliximab ranging from 10-30% of the 
NHS list price (£419.62


1
) for originator infliximab (Remicade)    


 


1.BNF July 2014,  accessed on-line  


The preliminary analysis using the lower 
prices suggested and applied to the redacted 
model suggests ICERs for biosimilar 
infliximab (Remsima), when compared to 
conventional treatment, of approximately 
£48,800 - £61.300. 


The figures for adalimumab and golimumab 
when compared to conventional treatment 
are approximately £50,300 and £104,400 
respectively. 


 


 


 








 


 
 


 


 


1.         It is important that the Executive Summary is clear and easily understood 


when read on its own.   On page 17 it refers to patients classified as 
responders at the end of the induction phase and also patients classified as 
being in remission at the end of the induction phase.  The Executive 


Summary needs to state clearly what is meant by responders versus those 
being in remission at the end of the induction phase.    


 


2.         On page 17, what is meant by the sentence “For patients classified as 
responders at the end of the induction phase, treatment effects were not 


statistically significant”. 
 
 


3.         It would also be useful in the Executive Summary to explain what happened 
to the other treatment the patients were receiving before being randomized to 
the biological therapy of placebo.  When patients come in to these studies, 


they are classified as failure or conventional therapy.  Presumably, the 
conventional therapy was largely steroids and Azathioprine.  Was the 
conventional therapy discontinued as it was not working, or was it continued 


in part or whole?   
 
4.         In the Executive Summary and several other points in the document, the term 


“dominance” is used.  For example, in the sentence “ruled out due to 
dominance”.  What does this mean?  It sounds like some special 
epidemiological or economic analysis term.  It is important that those words 


are not used without clear explanation as to their meaning. 
 


5.         On page 28, it states “Treatment using immune-modulatory therapy will be 
started at the same time as oral corticosteroids”.  I do not think this is the 
case.  Patients with ulcerative colitis will often receive an initial course of 


steroids and sometimes one or two further courses of steroids before being 
commenced on maintenance Azathioprine.  The two are not necessarily 
started together.   


 
 


NICE Health Technology Appraisal  -  Assessment Report 
 


 On  


 
Infliximab, Adalimumab and golimumab for treating moderately to severely 
active ulcerative colitis after the failure of conventional therapy (including a 


review of TA14 and TA262)  
 


 
 


TO:  NICE 


 
05 August 2014 


FROM: Healthcare Improvement 


Scotland 
 
 







 
6.         In the economic analysis, it seems to be assumed that biologic treatment will 


be life-long but evidence in Crohn’s disease suggests patients may be 
successfully maintained in remission after a period of biological therapy and 
on withdrawal.  There is clearly no evidence regarding this in ulcerative colitis, 


which makes predictions of long-term costs inaccurate.   
 
5.         I think the prevalence of pouchitis following IPAA is under-estimated – they 


state 5% but some data suggests up to 50%.   
 


6.         There will be a group of patients who may not consider surgery acceptable.  
The document does not offer solution for these patients. 


 


7.         The document provides useful information on the costs of the biologics 
versus other treatments but does not seem to come to any conclusion as to 
whether the biological therapy should be approved for use or not.  In order to 


come to a conclusion on that, it would be helpful to include a comparison of 
the cost-effectiveness of the biological therapy in ulcerative colitis contained 
in this document with that already calculated for its use in Crohn’s disease.  


This would help see the cost-effectiveness in perspective.   
 
 


 
Comment provided to Healthcare Improvement Scotland by; 
XXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXX 
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Meindert Boysen 
Programme Director, Centre for Health Technology Evaluation 


National Institute for Health and Care Excellence 
10 Spring Gardens 


London 
SW1A 2BU 


 
5th August 2014 


 
Dear Meindert, 
 
RE: Appraisal 695: Ulcerative colitis (moderate, severe) - infliximab (review TA140), adalimumab (review 
TA262) & golimumab (2nd line) 
 
MSD welcomes the opportunity to comment on the Assessment Group (AG) report which sets out the 
systematic review, evidence synthesis, and economic modelling exercise undertaken by the AG.  
 
MSD’s key comments are focused on the following areas: 
 


1. The AG has not included the approved Patient Access Scheme (PAS) for golimumab in the 
report. We understand that updated analyses will be presented as an addendum to the 
Committee, however, we remain concerned that the initial analyses include an outdated price 
 


2. The AG criticise the MSD treatment pathway which compares surgery to TNF-α inhibitors yet 
describe a similar pathway (considering surgery and TNF-α inhibitors after conventional therapy 
failure and including a model state after TNF-α inhibitor failure similar to ‘relapse management’) 
 


3. The AG has considered a subgroup of patients for whom surgery is not an “acceptable or 
preferable option”. For these patients we believe that TNF-α inhibitors represent the only 
treatment choice once conventional therapy has failed 


 
4. The AG has used indirect data at 32-52 weeks to inform modelling over the entire time horizon, 


which will overstate the benefits of adalimumab. It would be more appropriate to use data from 
the whole maintenance period (8-52 weeks), in-line with the design of the RCTs 
 


5. The AG has incorporated a lower rate of adalimumab dose escalation (from every other week to 
weekly) than evidence suggests happens in clinical practice in the UK 


 
We would like to reiterate that patients with moderate to severe UC are in need of effective treatments 
once conventional therapy has failed, particularly patients for whom colectomy is inappropriate or not 
preferable. We have demonstrated that for the appropriate patients at the right stage in the treatment 
pathway, TNF-α inhibitors can be considered a cost-effective option. 
 
Kind regards, 
 
XXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXX 
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1. Omission of PAS within AG modelling 


The PAS for golimumab has not been considered in the acquisition cost and has been omitted from all 


cost-effectiveness modelling in the AG report. While we appreciate that the PAS was being reviewed by 


PASLU at the time the AG compiled their report, it would have been prudent to include the proposed 


PAS in a sensitivity analysis (MSD presented cost-effectiveness modelling both with and without the PAS 


for golimumab). 


The PAS has now been approved by the Department of Health (decision communicated on 16th July 


2014) and it is therefore necessary to conduct an analysis using the AG model in which the PAS is 


included. We have not been able to conduct this analysis using the executable form of the AG model 


due to redaction of data within the model. However, we anticipate that including the PAS for golimumab 


will have a considerable impact on its cost-effectiveness.  


NICE has agreed that accurate information must be presented to the Committee to support decision-


making and we understand that analyses including the PAS will be performed and presented as an 


addendum to the AG report. However, we remain concerned that the first analyses to be presented to 


the Committee will include an outdated price for golimumab and will not be an accurate assessment of 


cost-effectiveness. 


2. Treatment pathway considered by the AG 


The treatment pathway modelled by MSD has been criticised for not including conventional therapy as a 


comparator. The rationale for this exclusion is that TNF-α inhibitors are indicated for use only after 


conventional therapy has failed, or in patients for whom conventional therapy is inappropriate. This 


position is also reflected in the population specified in the appraisal scope: “adults aged 18 years and 


over with moderately to severely active UC who have had an inadequate response to conventional 


therapy including corticosteroids and mercaptopurine or azathioprine, or who are intolerant to or have 


medical contraindications against such therapies”. Further, ECCO guidelines on the management of 


immunomodulator-refractory UC state that: “continued medical therapy that does not achieve a clear 


clinical benefit is not recommended” (Dignass et al. 2012). Through discussion with UK 


gastroenterologists, we understand that the key decision point regarding the use of TNF-α inhibitors is 


at the point where conventional therapy has failed, and where the remaining treatment options are 


TNF-α inhibitors and surgery (a choice which is reflected in the MSD modelling approach). 


We acknowledge that patients may continue to receive background conventional therapy, however, this 


scenario is reflected in the RCTs in which patients receiving conventional therapy at study entry 


continued to receive conventional therapy throughout i.e. any continuing benefits from conventional 


therapy are captured through the clinical data inputted into the model. 


We note that in the treatment pathway described by the AG in Figure 1 (p.15 of the AG report), the 


options for patients who have not responded to 5-ASAs, prednisolone, azathioprine, and 6-


mercaptopurine are stated to be “tacrolimus, anti-TNF-α, or iv steroids”. Tacrolimus is not licensed for 


UC and is rarely used. The remaining options (TNF-α inhibitors and IV steroids) are considered in the 
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biologic arm of our model (initial treatment with the TNF-α inhibitor is followed by relapse management 


with IV steroids). Following this, the AG treatment pathway states that surgery can be considered. We 


believe that both treatment pathways are largely in agreement, the only difference being that surgery is 


considered at the same line of therapy as TNF-α inhibitors in the pathway modelled by MSD. This is 


necessary because no TNF-α inhibitors are currently recommended by NICE guidance in the sub-acute 


setting, meaning that surgery is presently the only choice once other treatment options have failed. We 


also note that the description of when patients might require surgery closely aligns to the patients who 


would be considered for treatment with a TNF-α inhibitor (p.16 of the AG report). 


Finally, the AG model (described on p.217 of the AG report) contains four key phases: ‘on biological 


treatment’, ‘non-biologic treatment’, ‘post-surgery’, and ‘dead’. If patients receiving biologics lose their 


response they are assumed to transition to the active UC state and subsequently receive conventional 


therapy (in ‘non-biologic treatment’). We note that the ‘non-biologic treatment’ phase is akin to the 


relapse management phase considered in the MSD model (in which patients not responding to TNF-α 


inhibitor treatment receive IV steroids prior to receiving surgery and moving to the post-surgery state).  


3. Subgroup of patients for whom surgery is not acceptable or preferable 


The AG report has described the cost-effectiveness of TNF-α inhibitors in a population for whom surgery 


is “not an acceptable or preferable option”. We agree that surgery will not be suitable for some patients 


and that for those patients, access to TNF-α inhibitors represents an opportunity to manage their 


condition where conventional therapy has failed. This group may be relatively small and is subject to 


clinical judgment, though through discussions with UK clinicians and reference to published literature, 


we understand patient groups for whom surgery is not appropriate or preferable to include: 


Female patients who wish to conceive children (now or in the future) 


Some types of surgery for UC can severely reduce female fertility. In patients who have undergone ileal 


pouch-anal anastomosis (IPAA), there is a significant reduction in the ratio of patient to reference 


population fecundity to 0.20 (p<0.0001) (Ørding Olsen et al. 2002). In a meta-analysis of published data, 


IPAA was shown to increase the risk of infertility in women with UC by approximately threefold (from 


15% to 48%) (Waljee et al. 2006). Further, in a study comparing surgical and non-surgical management 


of UC, the infertility rate was significantly higher in females who had pelvic pouch surgery compared 


with females managed non-operatively (38.1% compared with 13.3%; p<0.001) (Johnson et al. 2004). 


Patients at higher risk of post-operative complications 


Post-operative complications (including pouchitis, pouch leakage, pelvic abscesses, pouch fistulae, small 


bowel obstruction, anastomotic stricture, post-operative bleeding, faecal incontinence, sexual 


dysfunction, infections, delayed wound healing, and nerve damage) frequently occur after surgery for 


UC, predominantly in elderly patients with multiple comorbidities. Patients aged over 64 years are more 


likely to experience complications than patients aged between 18 and 34 years (odds ratio [OR], 1.95; 


95% confidence interval [CI], 1.07-3.54) and those with two or more comorbidities are also more likely 


to experience complications compared with patients that have none (OR, 1.89; 95% CI, 1.06-3.37) (De 
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Silva et al. 2011). Surgery is unlikely to be suitable for patients with contraindications to it e.g. in 


patients with respiratory disease, obesity, coagulopathy, cardiovascular disease etc. 


Patients with disease limited to the rectum (ulcerative proctitis) 


Patients with ulcerative proctitis may receive reduced or delayed benefits from surgery compared with 


those with more extensively-located disease. We understand that patients with proctitis are typically 


excluded from trials of TNF-α inhibitors, however, given the tendency to refractory disease in these 


patients an additional treatment option would be of benefit. One study of patients with refractory 


proctitis who were treated with infliximab showed that “infliximab therapy seems to be effective in 


inducing and maintaining a clinical response in refractory ulcerative proctitis”, with complete response 


observed in 69% of patients in induction and in 82% of patients in maintenance (Bouguen et al. 2010). 


Patients treated in hospitals with low volumes of surgery 


Surgeries in a low-volume hospital are associated with poorer outcomes than surgeries in a high-volume 


hospital (Kaplan et al. 2008). As NHS surgeons perform a median of four procedures per year and 30% of 


NHS hospitals perform fewer than two procedures per year (Burns et al. 2011), surgeons may not obtain 


the required proficiency in the technique (estimated to require 40 surgeries per year [Tekkis et al. 


2005]). The draft NICE IBD Quality Standard recommends that surgery is performed in high volume 


centres: “People with inflammatory bowel disease who need surgery have it undertaken by a colorectal 


surgeon in a unit where the operations are performed regularly” but acknowledges that this may be 


difficult for some patients: “some people have to travel a significant distance from their home depending 


on local service configuration, which may make access to treatment difficult and also reduce the ability 


of family and friends to support people in some socioeconomic groups”.  


Patients who do not want to undergo surgery 


Some patients may simply have a strong desire not to undergo a major surgical procedure. A study on 


patient preference measuring their willingness and the amount of life they would trade or gamble to 


avoid certain outcomes has shown that UC patients will choose to receive escalating medical therapy 


rather than undergo surgery (Byrne et al. 2013). For certain patients the psychological impact of surgical 


intervention would be too great (i.e. patients with “psychological problems, emotional instability, poor 


motivation or [who] are non-compliant” [Frizelle 2001]) and for others the consequences of surgery (i.e. 


a colostomy bag that needs frequent re-emptying) will negatively impact their working practices or 


other activities of daily living.  


Not recommending TNF-α inhibitors for patients failing conventional therapy dictates that a patient with 


UC is condemned to surgery if disease symptoms persist. Discussions with clinical experts at the scoping 


workshop for this appraisal strongly indicated that the majority of patients would prefer the choice of 


trying a medical intervention prior to undergoing surgery, and this choice does not currently exist for the 


moderate to severe UC population.  
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In summary, we assert that patients who are identified as being inappropriate for surgery or that would 


prefer not to undergo surgery should be offered TNF-α inhibitors as an alternative effective treatment 


after conventional therapy has failed. 


4. Inappropriate incorporation of maintenance data into economic model 


The AG network meta-analysis (NMA) reports that in the analysis for ‘maintenance, 8-32 weeks, patients 


starting in remission’: “all treatments except adalimumab were associated with beneficial treatment 


effects relative to placebo” (Figure 20). However, the analysis for ‘maintenance, 32-52 weeks, patients 


starting in remission’ shows: “…the greatest effect being associated with adalimumab. However, only the 


treatment effects of adalimumab were statistically significant at a conventional 5% level” (Figure 26).  


This is of critical importance because the AG model uses a cycle length of half a year using data 


extracted from trials at a mid-time point, unlike our analysis which is based on response over the whole 


year. Infliximab and golimumab demonstrated very good induction and maintenance data over the first 


half of the year, but had a reduced effect over the second half. For golimumab, this may be due to the 


more stringent requirements for patients to meet the primary efficacy endpoint of continuous clinical 


response. In contrast, adalimumab has poor induction and maintenance data for the first half of the year 


and improved maintenance data over the second half. The transitions from the second half of the year 


are repeated and used throughout the remainder of the AG model “It should be noted that beyond 1-


year, the model repeatedly uses the transition probabilities derived within the maintenance phase 2 


NMA” (p.221 of the AG report). This will be overstating the benefit for adalimumab over the long-term. 


We suggest that the AG conducts a sensitivity analysis in which maintenance response over the whole 


year is considered, in line with the RCT trial designs. 


5. Consideration of adalimumab dose escalation 


The AG model considers that 27.4% of patients receiving adalimumab are up-titrated to once weekly 


dosing in the maintenance setting (informed by the ULTRA study). In our model, although UK 


gastroenterologist clinical experts indicated that up to 80% of patients receiving adalimumab are up-


titrated, we used a conservative assumption of 50% (between the two estimates). A recent independent 


study indicates that adalimumab dose escalation was necessary in 76% of patients (Ferrante et al. 2011). 


This suggests that the value used by the AG may be too low and they may need to consider input from 


UK clinical experts to correctly appraise the cost of treatment with adalimumab and therefore the 


resulting cost-effectiveness of the TNF-α inhibitors being compared. 


Further to these key points, we have also presented a brief response to the AG’s critiques of the MSD 


modelling approach and a list of factual inaccuracies identified in the AG report in Appendices 1 and 2, 


respectively. 
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Appendix 1: AG critiques of the MSD modelling approach 


1. Deviations from the NICE Reference Case and final NICE scope, particularly with respect to 
omission of conventional non-surgical management as a comparator 


 


1a. Omission of non-biologic non-surgical treatments 


The rationale for excluding conventional therapy as a comparator in the MSD model is described in point 


2 (‘Treatment pathway considered by AG’) on p.2 of this response. 


1b. Time horizon 


Results of a fully incremental analysis with a 10 year, 20 year, and lifetime horizon are provided below 


for the infliximab and golimumab models (Table 1 and Table 2, respectively). Findings are similar with 


longer time horizons as with a 10 year time horizon. Cost-effectiveness acceptability curves over the 


lifetime horizon are provided in Figure 1 and Figure 2 (for infliximab and golimumab, respectively). 


Table 1: 10 year, 20 year, and lifetime results, infliximab model with PAS 


Treatment QALYs Costs (£) Incremental 
QALYs 


Incremental 
cost (£) 


ICER (£) 


10 year follow-up 


Probabilistic model results 


infliximab 5.71 44,189 0.17 12,842 75,988 


golimumab 5.54 31,348 0.57 15,523 27,163 


adalimumab 5.48 32,123 - - Dominated 


colectomy 4.97 15,825 - - - 


Results based on point estimates of parameters 


infliximab 5.66 42,920 0.16 12,166 77,599 


golimumab 5.51 30,753 0.56 14,964 26,569 


adalimumab 5.45 31,237 - - Dominated 


colectomy 4.94 15,790 - - - 


20 year follow-up 


Probabilistic model results 


infliximab 9.14 50,394 0.19 13,727 72,281 


golimumab 8.95 36,666 0.61 16,266 26,658 


adalimumab 8.90 37,535 - - Dominated 


colectomy 8.34 20,400 - - - 


Results based on point estimates of parameters 


infliximab 9.11 48,740 0.17 12,524 74,921 


golimumab 8.94 36,216 0.59 15,781 26,689 


adalimumab 8.89 36,615 - - Dominated 


colectomy 8.35 20,435 - - - 


Lifetime follow-up 


Probabilistic model results 


infliximab 13.33 54,513 0.19 13,701 71,509 


golimumab 13.14 42,640 0.61 16,488 26,847 
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adalimumab 13.08 43,318 - - Dominated 


colectomy 12.52 26,152 - - - 


Results based on point estimates of parameters 


infliximab 13.30 54,513 0.17 12,541 74,763 


golimumab 13.13 41,972 0.59 15,827 26,695 


adalimumab 13.07 42,366 - - Dominated 


colectomy 12.54 26,145 - - - 


 
Table 2: 10 year, 20 year, and lifetime results, golimumab model with PAS 


Treatment QALYs Costs (£) Incremental 
QALYs 


Incremental 
cost (£) 


ICER (£) 


10 year follow-up 


Probabilistic model results 


infliximab 5.70 44,382 0.16 13,004 80,318 


golimumab 5.54 31,379 0.56 15,611 27,994 


adalimumab 5.49 32,096 - - Dominated 


colectomy 4.98 15,768 - - - 


Results based on point estimates of parameters 


infliximab 5.65 43,092 0.15 12,197 80,866 


golimumab 5.50 30,895 0.55 15,101 27,322 


adalimumab 5.45 31,370 - - Dominated 


colectomy 4.95 15,794 - - - 


20 year follow-up 


Probabilistic model results 


infliximab 9.11 50,688 0.19 13,896 73,020 


golimumab 8.92 36,792 0.62 16,329 26,514 


adalimumab 8.87 37,918 - - Dominated 


colectomy 8.30 20,463 - - - 


Results based on point estimates of parameters 


infliximab 9.11 48,941 0.16 12,558 77,955 


golimumab 8.95 36,383 0.58 15,927 27,421 


adalimumab 8.89 36,773 - - Dominated 


colectomy 8.37 20,457 - - - 


Lifetime follow-up 


Probabilistic model results 


infliximab 13.53 56,848 0.18 13,923 76,711 


golimumab 13.35 42,926 0.59 16,610 27,940 


adalimumab 13.30 43,878 - - Dominated 


colectomy 12.75 26,361 - - - 


Results based on point estimates of parameters 


infliximab 13.44 54,912 0.16 12,575 77,779 


golimumab 13.28 42,337 0.58 15,974 27,426 


adalimumab 13.22 42,722 - - Dominated 


colectomy 12.70 26,363 - - - 
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Figure 1: Cost-effectiveness acceptability curves - lifetime time horizon, infliximab model with PAS 


 


 


Figure 2: Cost-effectiveness acceptability curves - lifetime time horizon, golimumab model with PAS 
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2. Assumption that treatment failure is equivalent to severe exacerbation 
 


2a. Place of surgery within treatment pathway in MSD model 
 


The rationale for excluding conventional therapy as a comparator in the MSD model is described in point 


2 (‘Treatment pathway considered by AG’) on p.2 of this response.  


The AG report states that: “The pathway represented by the model after failure of biologic therapy (or in 


its absence) appears to assume that failure to achieve an induction response, or that the loss of response 


during maintenance therapy, is synonymous with an acute UC exacerbation”. We disagree that the 


treatment pathway modelled in our submission only relates to acute UC (excluded from the scope of 


this analysis), as surgery is also considered for patients with moderate to severe UC when conventional 


therapies have failed (as outlined in NICE CG166…“These recommendations apply to anyone with 


ulcerative colitis considering elective surgery”), and in the absence of any NICE recommendations for 


TNF-α inhibitors. 


We also note that the modelled pathway/structure of the MSD model is very similar to the AG model:  


 Both models consist of an induction and maintenance phase 


 In both models, patients receiving TNF-α inhibitor treatment are assumed to continue receiving 
the same TNF-α inhibitor for as long as they continue to maintain response/remission 


 Both models assume a non-biologic treatment phase until colectomy occurs. In the MSD model 
this is called the ‘relapse management’ phase, and in the AG model ‘non-biologic treatment’ 


 In both models the duration of the phase between discontinuation of the TNF-α inhibitor and 
colectomy (i.e. ‘relapse management’ or ‘non-biologic treatment’ phase) is determined by the 
assumed colectomy rate and probability of maintaining response with non-biologic treatment 


 


Further, the following statement by the AG is not an accurate reflection of the MSD model: “After failing 


biologic treatment, the MSD model assumes that all patients who have failed biologic therapy will 


receive iv steroids and rapidly progress to colectomy (27% of all relapsing patients during each 2-month 


cycle). This fails to reflect the possibility that patients may continue to receive, and may still obtain 


clinical benefit from, non-biologic medical treatment options as defined in the model scope (5-ASAs, 


immunotherapies and/or steroids)”. After failure of the TNF-α inhibitor, patients start the relapse 


management phase in the relapse state where IV steroids are provided. Upon successful treatment, 


which has a 100%-27%=73% probability, patients transition to a response state. In this state IV steroids 


are no longer provided but patients do continue mesalazine, azathioprine, 6-mercaptopurine, and oral 


steroids. The probability of losing response and transitioning back to relapse (17.1% per 2-month period) 


is based on NMA results of maintenance treatment with placebo, similar to the AG model. The 73% 


probability of transitioning from relapse to response in the relapse management phase, combined with 


the 17.1% probability of transitioning from response back to relapse every 2 months means that the 


colectomy rate in the MSD model is effectively smaller than the 27% stated by the AG. 


Overall, the primary difference between the MSD and AG model in terms of flow of patients through the 


model are the colectomy rates used. 
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2b. Colectomy rates 
 


The cumulative incidence of colectomy estimated with the MSD model is a direct result of the 


discontinuation rates of TNF-α inhibitors and the efficacy of subsequent non-biologic drug treatment in 


the relapse management phase (i.e. failure of conventional treatment and unsuccessful IV steroid use). 


Although the modeled cumulative incidence of colectomy (Figure 3) may be an over-estimate, a 


comparison of our modeled estimates with data in ACT1/2 and recent observational studies of 


infliximab-treated cohorts (  
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Table 3) suggest that our modeled estimates are closer to observed data than the colectomy rate used 


by the AG. 


The AG report also states: “These rates are very high and fail to reflect both the possibility of benefit 


from further medical therapies and the element of patient choice in deciding whether or not to undergo 


colectomy. If surgery really was the only remaining treatment option for these patients, it would not 


have been possible (or ethical) to undertake any of the trials included in this assessment”. We disagree 


with this statement as patients who entered the trials on conventional therapy continued to receive 


background conventional therapy. However, that conventional therapy had not been successful in 


managing their condition, necessitating the consideration of another treatment option. With the 


present lack of recommendations for moderate to severe UC, currently the only option for these 


patients is surgery. TNF-α inhibitors are an alternative to surgery. 


Figure 3: Cumulative incidence colectomy (light blue) over time with infliximab in MSD model 
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Table 3: Estimated cumulative incidence of colectomy in infliximab studies 


 


Follow-up 
(mths) 


Proportion free 
of colectomy at 
end of follow-up 


Proportion 
colectomy at 
end of 
follow-up 


Proportion colectomy 
estimated assuming 
constant underlying hazard 
rate 


12 
mths 


24 
mths 


60 
mths 


120 
mths 


RCTs 


ACT1/ACT2 combined 12 0.90 0.10 0.10 0.18 0.39 0.63 


Observational infliximab studies 


Armuzzi 2013; all 12 0.90 0.10 0.10 0.18 0.39 0.63 


Armuzzi 2013; steroid 12 0.81 0.19 0.19 0.34 0.65 0.87 


Oussalah 2010 60 0.70 0.30 0.07 0.13 0.30 0.51 


Rostholder 2012 24 0.73 0.27 0.15 0.27 0.54 0.79 


 
2c. Use of Turner et al. (2007) study 


 


The review by Turner includes studies describing the short-term outcome of moderate to severe UC 


patients treated with IV corticosteroids, with or without ciclosporin, for exacerbations. Given that the 


UC patient at the time/decision point considered in the MSD model is characterised by a history of failed 


conventional treatment (according to the decision problem outlined in the scope) and has failed biologic 


treatment and relapsed (i.e. has moderate to severe active UC), the data provided by Turner to inform 


colectomy rates among these relapsed patients was considered appropriate. Please note that we did not 


apply the colectomy rate informed by the Turner study to patients in the response health state.  


3. Questionable use of evidence concerning improving and worsening of inflammation 
 


For all NMA analyses the response and remission outcomes were analysed separately, where response 


includes patients in remission.  


In the transformation of the odds ratios obtained with the NMA for induction treatment to probabilities 


of response and remission for the model, response in the cost-effectiveness model EXCLUDED 


remission. More specifically, 1 minus probability of response from the NMA model was the probability 


of failed induction treatment in the model. The probability of response in the cost-effectiveness model 


was calculated as 1 minus probability of failed induction minus probability of remission as obtained with 


the NMA model. The concept used for induction treatment is comparable to the use of the multinomial 


model.  


We agree that a multinomial model for the NMA of maintenance of remission/response is a more 


elegant approach and reflects the data generating process. However, as indicated by the AG, the lack of 


reported information for ULTRA2 did not allow such an approach, and we could only perform an NMA 


that included adalimumab assuming remission and response to be binomial variables. Although patients 


in the response health state can improve and transition to remission, or flare up and transition to 


relapse, the duration of biologic treatment in the MSD model is a reflection of time to relapse. As such, 
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the dichotomisation of losing/leaving response may not yet have biased the economic model outcomes. 


To ensure that the modeled duration of treatment with a TNF-α inhibitor matched the observed 


discontinuation rates of biologic treatment in the trial for golimumab as closely as possible, we had to 


assume that patients losing remission did not transition straight to relapse. 


4. Questionable validity of use of novel methods for including non-randomised data from 
PURSUIT 


 


In general the NMAs were performed in line with established methods published by the NICE DSU. Given 


the distinction between induction and maintenance treatment, different NMAs were performed for 


each setting. In Table 4 an overview is provided indicating which specific assumptions were made to 


allow comparisons of PURSUIT, ACT, and ULTRA data and whether the findings were used in the 


economic model. The maintenance analysis that required ‘novel’ assumptions/approaches did not form 


the basis for the economic model. 
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Table 4: Overview of NMAs performed for response and remission using logistic regression models with a binomial likelihood for r/n 


Outcome Cases (r) Population (n) Used in 
CE model 


Comments 


Induction 
response 


Responders at 
end of induction 


Patients at beginning of 
induction treatment 


Yes N/A 


Induction 
remission 


Patients in 
remission at end 
of induction 


Patients at beginning of 
induction treatment 


Yes N/A 


Response at end 
of maintenance 
treatment 


Responders at 
end of 
maintenance 


Patients at beginning of 
induction treatment 


No The PURSUIT trial investigating the efficacy of golimumab was split in two 
stages: the induction stage and the maintenance stage. At the induction stage, 
patients were randomised to placebo or various induction doses of 
golimumab. After 6 weeks, patients were then re-randomised or re-allocated 
depending on their response. Given the reallocation and re-randomisation the 
calculation of proportion of response and remission at the end of maintenance 
out of all patients starting induction with the same treatment cannot be done 
without making certain assumptions, as described in the submission. However, 
given these necessary assumptions this NMA was not used for the model. In 
fact, it would not have matched the model structure where induction and 
maintenance phase are stratified. 


Remission at end 
of maintenance 
treatment 


Patients in 
remission at end 
of maintenance 


Patients at beginning of 
induction treatment 


No 


Sustained 
response 


Responders at 
end of induction 
AND maintenance  


Patients at beginning of 
induction treatment 


No For PURSUIT the number of cases was calculated by multiplying the sample 
size at the beginning of the induction phase with probability of induction 
response/remission at the end of the induction phase and with the probability 
of maintaining response/remission at the end of the maintenance phase. For 
the placebo arm no randomised maintenance data was available (see Figure 4 
below). However, this is not an issue for the NMA because the data are still 
conditional upon the randomised induction phase and trials are indirectly 
compared as such. 


Sustained 
remission 


Patients in 
remission at end 
of induction AND 
maintenance 


Patients at beginning of 
induction treatment 


No 


Sustained 
response among 
patients starting 
maintenance 


Responders at 
end of 
maintenance 


Patients in response at 
end of induction and 
starting with the same 
maintenance treatment  


Yes For PURSUIT, the control arm consisted of patients that responded to 
induction treatment with placebo and continued maintenance with placebo. 
This is NOT the placebo group of the PURSUIT-Maintenance trial, because this 
later population received golimumab as induction as illustrated in Figure 4 
below. However, the selection mechanism at the end of the placebo and 
golimumab induction phases can be considered the same and as such there is 
no reason to believe that comparison of sustained response/remission with 
golimumab relative to placebo among patients starting maintenance is biased. 


Sustained 
remission among 
patients starting 
maintenance 


Patients in 
remission at end 
of maintenance 


Patients in remission at 
end of induction and 
starting with the same 
maintenance treatment 


Yes 
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Figure 4: PURSUIT design 


 


 
5. Lack of clarity regarding the NMA model 


 
5a. Lack of clarity 
 


Given the distinction between induction and maintenance treatment, the following NMAs can be 


performed to synthesise the available evidence: 


 


1. NMA induction 


a. Response/remission cases (numerator) out of all patients at beginning of induction 
(denominator) 


 


2. NMA maintenance  


a. Response/remission cases at a certain time point during maintenance treatment 
(numerator) out of all patients at beginning of induction with the same treatment 
(denominator); 


b. Response/remission at a time point during maintenance treatment AND response/ 
remission at end of induction/start maintenance (numerator) out of all patients at 
beginning of induction with the same treatment (denominator);  


c. Response/remission cases at a time point during maintenance treatment (numerator) 
out of all patients that showed response/ remission at end of induction/ start 
maintenance with the same treatment (denominator); 


d. Response/remission cases at a time point t during maintenance treatment (numerator) 
out of all patients that showed response/ remission at time point t-1 during 
maintenance with the same treatment (denominator) 
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For the MSD cost-effectiveness model, analysis 1 was used to obtain efficacy estimates associated with 


induction treatment. In order to obtain the required estimates of relative treatment effects in terms of 


sustained response for the economic model, we used option 2c; the observed number of patients with a 


sustained response at the end of the maintenance phase (numerator) out of the number of patients 


showing and induction response (denominator) were obtained from ACT 1 and ULTRA 2 trials. The same 


approach was used for sustained remission. In PURSUIT, responders to golimumab 200mg/100mg or 


400mg/200mg in the 6 week induction phase were re-randomised to placebo, golimumab 50mg, and 


golimumab 100mg groups for the maintenance phase. Hence, sustained response or remission was the 


proportion of patients showing a response or being in remission at 54 weeks out of patients randomised 


to maintenance treatment. Since only responders to induction treatment with golimumab were included 


in the randomised maintenance trial, the sustained responders with placebo maintenance treatment 


given placebo induction response were obtained from the non-randomised maintenance patients. 


Please note that the primary treatment effects obtained with this NMA reflect the conditional 


probability of maintaining response or remission with a biologic given induction with the same biologic 


relative to the conditional probability of response or remission with placebo following induction 


treatment with placebo. 


In the AG report it seems that option 2c and 2d have been used. What is unclear is how maintenance 


efficacy data of PURSUIT were used in the analyses. Did the analysts use the placebo arm of the 


randomised maintenance phase, which only includes patients that received induction treatment with 


golimumab, or was a similar approach used for the placebo arm of maintenance treatment as for the 


MSD model by using maintenance placebo data among placebo induction responders? Unfortunately 


the source data have been redacted in the appendix, which compromises the transparency of the NMA 


performed by the AG. 


5b. Baseline model 
 


The odds ratios of induction response and remission with each treatment relative to placebo were 


obtained with a random effects NMA model for dichotomous endpoints using the DSU bugs code for 


dichotomous outcomes (Dias et al. 2013). The average of the estimated log odds of a response with 


placebo of each trial as obtained with the NMA model (the study effects; the ‘mu’) was transformed into 


probability of response with placebo (0.355; 95% credible interval [CrI] 0.322, 0.390). This estimate was 


assumed to reflect the outcome with non-biologic drug induction treatment. In the same way the 


probability of remission with placebo was obtained (0.089; 95% CrI: 0.071, 0.110).  


The efficacy of drug maintenance treatment with each of the TNF-α inhibitors and conventional 


treatment was obtained with fixed effects NMA models (Dias et al. 2013). A fixed effects model was 


used because there is only one trial for each direct comparison in this placebo-controlled ‘star-network’ 


meaning there are no data to estimate between-study heterogeneity. Again, the average of the 


estimated log odds of a sustained response with placebo of each trial as obtained with the NMA model 


(the study effects; the ‘mu’) was transformed into a 2-month probability (0.829; 95% CrI: 0.797, 0.858) 


assuming a time-independent constant underlying loss of response rate. This estimate was assumed to 
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reflect the 2-month sustained response with non-biologic drug treatment. In a similar fashion, the 2-


month probability of sustained remission with placebo was obtained (0.861; 95% CrI: 0.806, 0.908).  


6. Inconsistencies between results of the MSD golimumab and infliximab models 
 


The golimumab model used utility data and distribution of drugs/resource use as reported in the 


golimumab trials, and the infliximab model used the corresponding infliximab data. Given that two MSD 


products were included in this appraisal, two dossiers and associated models were submitted. 


Accordingly we opted to use trial-specific data in each of the models, as we would have if a submission 


for only one MSD product was made. 


The models for infliximab and golimumab are exactly the same; one model was a copy of the other and 


the only modifications made were treatment labels, and use of trial-specific utility estimates and drug 


cost/resource use. It is therefore unclear why the AG has noted that: “when the PURSUIT utility vector 


and resource use assumptions were inserted into the infliximab model, the results still did not coincide”. 


7. Lack of clarity regarding the identification, selection and use of certain model parameters 
 


Dosing schedules were obtained from SPCs (summary of product characteristics) and the frequency of 


background therapies was informed through usage in the ACT and PURSUIT trials. Unit costs were 


obtained from the BNF (drug acquisition and administration costs). Consultation with nine consultant 


gastroenterologists informed the resource use estimates (with associated costs obtained from the NHS 


Reference Costs and PSSRU). Costs relating to adverse events were obtained from NHS Reference Costs. 


8. Complex implementation of the model 
 


The AG report states that: “the model employs 30 worksheets, many of which were locked as read-only”. 


MSD provided Bijal Joshi with the password for these sheets in an email dated 14th March 2014. 


We agree that the model structure is relatively straightforward. However, we do not agree that the 


implementation in Excel is unnecessarily complex. All the input source data along with distributions are 


contained in only one worksheet (grey tab ‘PSA Input’). Input values are sampled from these 


distributions and feed into the four Markov sheets, one for each of the competing interventions 


compared in the model (grey tabs ‘MODEL arm TREATMENT A’, ‘MODEL arm TREATMENT D’ etc.). The 


final three core model calculation sheets (grey tabs ‘1 way sensitivity analysis’, ‘PSA Output’, and ‘Prob 


CE’) concern storage of the results of the one way and probabilistic sensitivity analysis. In short, the 


eight grey tabs are the core model sheets for input, calculation, and output. All the other sheets with 


blue tabs are user interfaces: sheets with dark blue tabs concern model input and feed into the single 


grey tab ‘PSA Input’ sheet; sheets with light blue tabs are output sheets and summarise the model 


output. 


We attempted to create an Excel model that was as transparent as possible; however, for future 


purposes we will consider the AG feedback. 
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9. Failure to undertake an incremental analysis 
 


Given that for all possible pairwise comparisons, incremental costs, QALYS, and ICERs were obtained 


with the model, the information was available for a full incremental interpretation. We did not present 


ICERs in a fully incremental way purely due to our focus on the comparison of the drug of interest from 


the manufacturer relative to competing interventions. The cost-effectiveness acceptability curves 


represent the joint decision-problem of four competing interventions, and are in line with the table of 


ICERs for a full incremental analysis. 


10. Inclusion of a PAS for golimumab which has not yet been agreed by the Department of Health 
 


We have explained our rationale for including the PAS within our analysis in point 1 (‘Omission of PAS 


within AG modelling’) on p.2 of this response. The text on p.196 of the AG report is misleading as it 


describes a scenario without the PAS which does not reflect the price of golimumab in reality.  


 


Appendix 2: Issues and factual inaccuracies in the AG report (additional to those noted in our key 


points and response to critiques of MSD model) 


Page Issue/factual inaccuracy 


4 The AG has suggested a potential bias arising from the PURSUIT design as those patients who 
received golimumab in PURSUIT-Maintenance were re-randomised golimumab-induction-
responders (distinct from the treat-through designs of ACT and ULTRA where both responders 
and non-responders went on to receive active drug in the maintenance phase). However, one 
must also be conscious of another major difference in study design in terms of how both 
continuity of response and loss of response were defined. 
 
The primary endpoint of PURSUIT-Maintenance was continuous clinical response throughout 54 
weeks, i.e. for a patient to achieve the primary endpoint, they were required to be in a state of 
clinical response at each 4-weekly assessment (not only at 2 or 3 time points), and a loss of 
response at any individual time point (detected via partial Mayo scoring and confirmed by 
colonoscopy) constituted treatment failure. This is in contrast to the designs of ACT and ULTRA. 
 
In ACT, patients were assessed for response at weeks 8, 30, and 54 (ACT 1 only), and patients in 
clinical response at each of these time points met the criteria for sustained clinical response. In 
ULTRA2, patients were assessed for response at weeks 8, 32, and 52, and a patient in clinical 
response at both weeks 8 and 52 met the criteria for sustained clinical response. In ULTRA2 
inadequate response was defined as: (1) partial Mayo score equal to or above baseline score on 
2 consecutive visits at least 14 days apart (for patients with a partial Mayo score of 4-7 at 
baseline); (2) partial Mayo score ≥7 on 2 consecutive visits at least 14 days apart (for patients 
with a partial Mayo score of 8 or 9 at baseline) - one could make the argument that it was 
therefore more difficult for a patient to achieve the primary endpoint in PURSUIT. 


5 Data for infliximab biosimilars are included in the AG report, however, their inclusion is 
inappropriate because at the time of the technology appraisal guidance being issued biosimilars 
will not yet be available for use in UK clinical practice (prior to the Remicade patent expiry). In 
addition, there are no clinical data relating to the UC indication to support considerations of 
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clinical effectiveness, and no list price to support considerations of cost-effectiveness. 


10  The AG report states that: “The risk of relapse and disease flares is increased by poor adherence 
to medication regimens”. We note that the 4-weekly administration of golimumab and the 8-
weekly administration of infliximab in the maintenance setting could be expected to facilitate 
better adherence, compared with medicines that need to be administered more frequently.  


14  The economic burden of UC is reported in Euros; it would be useful to convert this value to GBP. 


25  Consistency in reviewer inclusion/exclusion decisions was assessed during first passing (title and 
abstract screening) but not for second passing (full-text screening). It is therefore unclear 
whether all inclusion decisions were consistent between reviewers. 


32  The AG acknowledges that: “None of the included RCTs applied Truelove and Witts’ disease 
severity criteria”. This was expected and was discussed at the scoping workshop. Using the Mayo 
score to classify disease severity may be more appropriate given the evidence base. 


33 It is inappropriate to include UC-SUCCESS in the AG systematic review as the population deviates 
from that specified in the final scope: the patients in UC SUCCESS were required to be either 
azathioprine-naïve or free from azathioprine treatment for at least 3 months before enrollment 
(only ~10% of patients had prior immunomodulator exposure at baseline so this represents a 
very different population to that in the TNF-α inhibitors licences and the scope of this appraisal). 


95  In Figure 14, it is not acknowledged that infliximab is statistically significantly superior to 
adalimumab in clinical response/remission in induction (-0.52; 95% CrI: -10.03, 0.00) (in Figure 41 
a credible interval meeting 0.00 is stated to be a significant result). 


105 The AG acknowledges the limited data in the NMA and used a random effects model with an 
informative prior distribution for between-study heterogeneity (whereas we use a fixed effects 
model for the maintenance NMA). We note that where there is only one trial per connection in 
the network, the choice of the prior distribution for the between-study heterogeneity is directly 
incorporated in the posterior distributions of the treatment effects and is not updated based on 
the data. As such, the results of the NMA (i.e. 95% CrI and associated rankings) are arguably 
more influenced by the choice of prior distribution than by actual trial data. In this context we 
would like to emphasise the very wide intervals for remission in Table 16 and 17. 


156 The AG report states that: there is “a potential inconclusive benefit for intervention-treated 
patients compared with placebo”. It is not clear why this conclusion has been reached given the 
data from Sandborn et al. 2009 which indicates a 41% reduction in the risk of colectomy with 
infliximab relative to placebo (p. 74 of the AG report). 


177 The MSD NMA includes data for unlicensed doses from the pivotal trials, however, only odds 
ratios relating to licensed doses were included in the MSD cost-effectiveness model. 


180  The possible transitions in the model were limited by the available data for all competing TNF-α 
inhibitors. The duration of drug maintenance treatment is reflected with the time spent in the 
health states ‘Response (pre-colectomy; maintenance)’ and ‘Remission (pre-colectomy; 
maintenance)’ and is based on efficacy data. Upon losing remission patients transition to the 
health state ‘Response (pre-colectomy; maintenance)’. Upon losing response, patients transition 
to the health state ‘Relapse (relapse management)’. To ensure that the modeled duration of 
treatment with a TNF-α inhibitor matched the observed discontinuation rates of biologic 
treatment in the trial for golimumab, we had to assume that patients losing remission do not 
transition straight to ‘Relapse (relapse management)’; the corresponding transition probability 
was set to 0. However, we would like to note that the model structure/programming would 
allow such transitions, which was the reason for the corresponding arrow in the figure. 


184 The description of the golimumab induction dosing regimen in Table 46 is incorrect. Patients do 
not receive 2x200mg then 2x100mg; rather patients receive 2x100mg at week 0 and 1x100mg at 
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week 2. Given that the cost per cycle is calculated for 8 weeks (patients will receive 2x100mg at 
week 0, 1x100mg at week 2, and 1x50mg or 100mg at week 8), the cost of £3051.88 is correct 
when the PAS for golimumab is applied (which it has not been elsewhere in the AG report). 


189  The AG report states that: “The DSAs indicate that the cost-effectiveness results for golimumab 
versus colectomy are sensitive to the utility values for pre-colectomy remission and pre-colectomy 
relapse”. This is not the conclusion presented in the tornado diagrams in the MSD submission. 


214 The population considered in the AG model comprises those who have failed at least one prior 
therapy “as reflected in the RCTs”: this does not reflect the RCT populations. Further, the licences 
for golimumab, infliximab, and adalimumab refer to ‘moderately to severely active ulcerative 
colitis in adult patients who have had an inadequate response to conventional therapy including 
corticosteroids and 6-mercaptopurine (6-MP) or azathioprine (AZA), or who are intolerant to or 
have medical contraindications for such therapies’ - meaning that the relevant population should 
include failure of two prior therapies. 


215 In the AG model, patients in the conventional treatment group and those who have previously 
achieved but subsequently lost response to biologic therapy are assumed to continue receiving 
conventional therapy irrespective of whether response or remission is achieved. The rationale 
for continuing treatments which have been ineffective is unclear. 


219 In Table 65 the evidence source for pre- and post-surgical utility states is given as Woehl et al. 
(reference 109). The same reference was (rightly) criticised in the MSD submission (p. 176, p.181 
of the AG report); it was referenced by Tsai et al. but does not contain the relevant information. 
Incorrect referencing of the Woehl study also occurs on p. 225 and p.227 of the AG report. 


220 The transition probabilities in Table 66 indicate that after patients fail on biologic treatment, 
they go onto conventional therapy. At this point the AG uses the placebo transitions and permits 
patients to move to remission/response as a consequence of being placed on conventional 
therapy despite the patient having already failed both biologic and conventional therapy. 


222 The AG identified 6 potentially relevant studies for colectomy rates (Table 67), selecting Solberg 
et al. (2009) primarily due to its size. The cumulative colectomy rate after 10 years was 9.8% 
(95% CI: 7.4%, 12.4%). However, the population comprises newly-diagnosed UC patients who 
may be different to a moderate to severe population initiating treatment with a biologic. In fact, 
the average disease duration at baseline in the trials forming the basis for the economic model is 
~6 years (Table 8, page 53). Furthermore, the Solberg study enrolled patients between 1990 and 
1994, which suggests that the patients will not have received biologics during follow-up. As such, 
we have concerns around the use of this study to determine colectomy rates. 
 
Although limited data were reported from included trials for the outcome of time to surgical 
intervention, Sandborn et al. (2009) combined data from ACT1/2 and reported that the 
cumulative incidence of colectomy through 54 weeks was higher for the placebo group (17%) 
than for the infliximab group (10%). These infliximab estimates correspond to a cumulative 
incidence of colectomy of 19% at 2 years, 41% at 5 years, and 65% at 10 years, and a 6-month 
incidence rate of 0.053. This 0.053 rate is ~10 times larger than the 6-month rate of 0.0051 used 
by the AG. Overall, it appears that the colectomy rate has been underestimated by the AG. 
 
Our model assumed that within 1 year, 15%-20% patients are in the colectomy/post-colectomy 
health states. This was criticised for being higher than the proportion of patients undergoing 
surgery in RCTs (colectomy rates in the RCTs included in the systematic review were 0.7% to 
5.8% in individual trial arms at ~1 year). However, reference to the RCT rates further underlines 
that the estimate used by the AG is too low. 
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228 In Table 72 the induction dosing regimens are not described correctly. When the PAS is applied 
to the golimumab cost, the cost for the induction phase is £2288.91 and the cost for the 
maintenance phase is £4976.34 irrespective of whether 50mg or 100mg golimumab is received. 


229 The AG use only one UK clinician’s estimates (Alan Lobo) to inform the non-biologic drug 
resource use estimates; we surveyed nine consultant gastroenterologists to determine the same 
and feel this provides a more comprehensive view of UK clinical practice. In addition, the costs 
(for induction) assumed in the AG model are lower than those assumed in the MSD model. As 
these costs were only included in the TNF-α inhibitor arms of the MSD model, our approach is 
more conservative in terms of the resulting ICERs. 


230 The “other UC health state resource use” considered by the AG were informed by Tsai et al. 
(these estimates were used in previous infliximab submissions). These resource use estimates 
have been shown to be out of date; when we used a similar questionnaire with the nine 
consultant gastroenterologists there were changes from the original values. 


235 Updated analyses are required which incorporate the approved PAS for golimumab.  


247 The AG report notes that training for subcutaneous injection “is associated with additional 
resource use and costs”. However, this cost would be expected to be very minimal, and patients 
receiving golimumab have the opportunity to be supported through ‘Simply for Me’. 
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Issue 1 Premodel sheet, range E120:E123 (baseline health state utilities) 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The formula to calculate standard error 
from standard deviation is given as 


. It seems that /5 should be put 
inside of the radical symbol. 


/5 should be put inside of the radical symbol. This will reduce the standard error, therefore 
the uncertainty around utility values. 


 


Issue 2 Premodel sheet, cells C177 and D177 (rate of post-surgery complication) 


Description of problem  Description of proposed amendment  Result of amended model or expected 


impact on the result (if applicable) 


In the Arai publication
1
 there were 140 


patients without complications and 156 with 
complications. For cells C177 and D177, it 
seems that alpha should be 156 instead of 
140, and beta should be 140 instead of 156 
(cf. Table 1 in the Arai publication). 


Furthermore, the reference year in the 
model was incorrect (2006 instead of 
2005). 


The calculation should be further reviewed and updated.  The post-surgery complication rate increases 
from 0.47 to 0.53 after the change. 


 


                                                   
1 Arai K, Koganei K, Kimura H, Akatani M, Kitoh F et al. Incidence and outcome of complications following restorative proctocolectomy. Am J Surg. 2005; 190(1): 39-42. 







Issue 3 Premodel sheet, row 188 (probability of peri-operative death) 


Description of problem  Description of proposed amendment  Result of amended model or expected 


impact on the result (if applicable) 


It is understood that data were obtained 
from the UK IBD Audit report


Error! Bookmark not 


defined.
; however the AG report refers to an 


oral presentation which did not provide the 
same information. 


In section 1.3.1ii UC section in the Audit 
report, causes of death included heart 
disease, respiratory disease, post-
operative complications, and 
gastrointestinal bleeding. It is unclear 
whether the first two causes can be 
considered as excess mortality associated 
with surgery. This approach risks double-
counting the background mortality. 


Furthermore, a beta distribution was 
assumed and the beta term should be the 
number of non-events. However, in the 
model, the sample size was used. 


Further justification on the calculation of excess mortality 
should be made available.  


The calculation process should be reviewed and updated. 


The mean probability will slightly increase 
after implementing the changes. 


 


Issue 4 Premodel sheet, cost of aminosalicylates 


Description of problem  Description of proposed amendment  Result of amended model or expected 


impact on the result (if applicable) 


Costs are calculated using the lowest 
recommended dose, no justification is 
provided. 


Justification should be made available. Not applicable. 







 


Issue 5 Trial data sheet, rows 53, 93-95 and 138-140, the choice of parametric distribution 


Description of problem  Description of proposed amendment  Result of amended model or expected 


impact on the result (if applicable) 


The model assumes a gamma distribution 
if the number of patients in one health state 
is less than 340, otherwise a normal 
distribution. There is no explanation on the 
choice of such threshold or the assumption 
on the normal distribution. In the version of 
the model we received, there is no health 
state that has more than 340 patients (in 
the model that the evidence review groups 
disseminated), which means that a gamma 
distribution is always used. 


Justification should be made available. Not applicable. 


 


Issue 6 Miscellaneous 


Description of problem  Description of proposed amendment  Result of amended model or expected 


impact on the result (if applicable) 


Premodel sheet, cell C196: the number of 
mg in an adalimumab vial should be 40mg. 


Table 72 of AG report: adalimumab dosing 
is 160mg, 80 mg, and then two 40mg 
doses during the induction phase. The 
latter doses are missing from the table in 
the report but are considered in the model. 


Update. Not applicable. These issues do not affect the 
execution of the model however they should 
be addressed for the sake of consistency. 


 





