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Lori Farrar 
Committee C Project Manager 
National Institute for Health and Care Excellence 
Level 1A, City Tower  
Piccadilly Plaza  
Manchester   
M1 4BT 


02 April 2015 
Dear Lori, 
  
Re: Rheumatoid arthritis - adalimumab, etanercept, infliximab, certolizumab pegol, 
golimumab, abatacept and tocilizumab - review [ID537] 
  
Thank you for the opportunity to respond to the consultation on the NICE RA MTA. We 
would like to point out however that we have been in contact with NICE since January 22nd 
2015 it is only in the last week (Friday 27th March) that we have been offered the 
opportunity to contribute to this appraisal. 
  
We are pleased to note from earlier email correspondence that NICE will ask the 
Assessment Group to include Remsima® (infliximab) in the appraisal at its current NHS list 
price of £377.66 per 100mg vial. We are also delighted that the DSU and AG have explored a 
number of different patient sub-groups with RA and have included further analyses using 
EULAR and HAQ scores. 
  
We are a little disappointed that we have only been able to access the executable health 
economic model with such a short deadline (Thursday April 2nd), since this would have 
allowed us to comment in greater depth on the technical side of the appraisal.  We would 
have liked the opportunity to have time (more than 1.5 working days) to access the model 
so that we could have modelled ICERs for Remsima as well as the originator infliximab. In 
fact we only received the model on the morning of Wednesday 1st April. The model is 
complex and we have not had the amount of time we would have liked to understand and 
test the assumptions contained within it, and we would be very keen to know how the ICERs 
change for infliximab if lower acquisition costs are applied e.g. £230 per 100mg vial.  
  
We note that the PlanetRA clinical trial Remsima vs infliximab (Remicade®) has not been 
included in the search.  
  
In an era where the NHS is struggling to meet its targets and budgets, we remain 
disappointed that NICE has not been able to find a way to include the “actual” acquisition 
price for biosimilars rather than the NHS list price. NICE methodology allows for the 
inclusion of a PAS price, which is in essence an agreed discount. A tender price is also in 
essence an agreed discounted price. The methodology used for appraisal could so easily 







take into account the tender price through sensitivity analysis. We know from recent 
appraisals e.g. the ongoing MTA for ankylosing spondylitis that the cost per QALY and 
related ICERs for Remsima are lower than those for originator infliximab. We also are aware 
that the cost per QALY is sensitive to not only the cost of the product but also the cost of the 
infusion. We believe that NICE is missing an opportunity to support the uptake of cost-
effective medicines at a time when the NHS truly needs such support.  There is a danger that 
based purely on the relative ICERS that NICE could be selective in its advice and deny many 
more patients access to infliximab (including Remsima) and the NHS to savings.  
  
The committee members are unlikely to be aware of the potential benefits that biosimilars 
can bring to the NHS and we would urge NICE to ensure that the committee is aware of the 
anomaly that exists here with pricing. Taking the true acquisition price for Remsima into 
consideration should reduce the ICER and alters the ranking order of the anti-TNFs based on 
the ICERs. We would like to suggest that NICE and the AG find a way to include the tender 
price in the calculation of the ICERs and the ensuing guidance on the use of anti-TNFs in RA. 
  
Kind Regards 
XXXXX 
  
  
XXXXX XXXXXXX XXXXX 
XXXXXX XXXXXXX XXXXXXX  
Napp Pharmaceuticals 
  
XXXXXXXXXXXXXXXXXXXXXXXXXXXX 
Direct Dial: XXXXXXXXXXX 
Mobile:  XXXXX XXXXXX 
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BSR response to:  


Multiple Technology Appraisal (MTA) Adalimumab, etanercept, infliximab, certolizumab 
pegol, golimumab, abatacept and tocilizumab for the treatment of rheumatoid arthritis 
(review of TA guidance 130, 186, 224, 234 and part review of TA guidance 225 and 247) 
[ID537] 


We are grateful to NICE for providing the opportunity to comment on the technical content of the DSU 
Report and the addendum to the Assessment Report on HAQ progression. In our response to the DSU 
report and related addendum, BSR will comment on several aspects that we feel have not been fully 
addressed. These will cover: 


 Background and general comments 


 Estimation of costs of therapies  


 Estimation of HAQ progression on cDMARDs 


 Derivation of health utility scores from HAQ score 


 Discount rates and the changing financial environment of biologic therapies in the UK 


 Fairness of the assessment process 


 Moderate disease and stopping rules  
 


Background and general comments 


Rheumatoid arthritis (RA) is a complex, progressive, destructive disease with higher rates of morbidity 
and mortality than non-RA patients, often related to poorly controlled inflammatory disease. Failure of 
conventional disease modifying anti-rheumatoid drugs (cDMARDs) has a significant impact on patients 
(increasing pain, disability and loss of work) and the NHS (high costs associated with health service 
utilisation, such as joint replacement surgery and inpatient activity associated with co-morbidity 
development). The introduction of the biological therapies (bDMARDs) assessed in the DSU report has 
led to improved quality of life for patients and reduced opportunity costs in the NHS. Patients with RA 
would previously have had little therapeutic option after failure of cDMARD without biologic 
treatment, progressing inevitably to end-stage joint disease, joint replacement surgery, increasing 
disability, morbidity and social care utilisation.  


The advent of bDMARDs in the management of RA has been associated with a paradigm shift in the 
management of this previously progressive and destructive disease. It is now unusual to see patients 
with progressive disability and joint deformity, and there is evidence of a reduction in inpatient 
treatment and orthopaedic surgery in patients with RA since these compounds were first approved by 
NICE (see below). Using an average medical bed day cost it is calculated that the opportunity cost of 
introducing biological therapies in 1999 could be around  £1,497,422,395 b  and the opportunity cost 
of  RA associated reduction in hip and knee replacement surgery £22,296,479. RA associated hand 
surgery has practically been eliminated and the opportunity cost is currently being calculated.  These 
factors have not always been fully accounted for in appraisals of the cost effectiveness of bDMARDs. 
Biological therapies (including tumour necrosis factor inhibitors (TNFi)) are therefore an established 
and essential component of the modern management of severe RA since NICE approved the use of the 
first available TNFi in RA in 2002. All TAs have found the use of biologic drugs to be cost effective after 
failure of cDMARDS and also after TNFi failure. The current NICE guidelines on the management of RA 
(CG79) and the related technology appraisals (TA130, TA195) recommend the use of bDMARDs in 
patients with severe, active disease who have failed to respond to cDMARDs.   


The cost effectiveness of optimal management of early RA treating to a target of remission has been 
studied. The ‘DREAM’ study found that when TNFi are included in clinical pathways, treating to 
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remission dominates ‘usual care’ within three years, emphasising the economic benefit of including 
bDMARDs when other aggressive therapy has failed (Vermeer M et al. BMC Musculoskeletal Disorders 
2013;14:350). Although it may prove difficult to model such pathways from current data, we consider 
best practice for the management of RA is to treat to a target of remission with clinical protocols that 
include biologic drugs. 


We also note that since the last committee meeting on this current appraisal, there have been 
changes in the funding of branded drugs. The PPRS 2014 has capped the NHS budget so increasing the 
use of biologic drugs in RA would not increase direct NHS costs. We consider that the effect of PPRS 
2014 on opportunity costs needs to be taken into account by the appraisal committee. In addition, 
although we recognize that social costs are not estimated by NICE in MTAs, the modern management 
of RA, aiming for a target of clinical remission with protocols that include biologic drugs, has had a 
wider social impact for our patients. We would urge NICE to recognize that effective management of 
RA, utilising bDMARDs where appropriate, has drastically reduced the impact of the disease on a 
patient’s ability to work, care for their families and themselves, thereby reducing social care and 
welfare costs and increasing productivity and work-related benefits.  


Estimation of costs of therapies  


We note the DSU has estimated costs of the interventions based on previous TAs, but we wish to 
highlight several potential inaccuracies that may influence the overall costs of cDMARDs, bDMARDs 
and palliative care. For example, it is estimated that 10% of subcutaneous injections of bDMARDs 
would be administered by District Nurses, an estimate derived from TA247. We feel that this is an 
overestimate and will vary significantly depending on hand function (which is well preserved in 
patients treated earlier, compared to historical pre-biologic cohorts) and device used (TA247 
concerned s/c tocilizumab, administered using a more traditional needle and syringe device) , adding 
unfairly to the costs of bDMARDs.  


Similarly, we are concerned that monitoring costs for methotrexate (MTX) have been allocated equally 
to bDMARD and cDMARD cohorts, with substantial costs attributed to monthly hospital outpatient 
attendances for MTX monitoring (£1700 per year). Whilst this may be accurate for patients who are 
failing to respond to MTX, it is not true for patients receiving bDMARDs who may be attending no 
more than twice a year, and therefore overstates the costs of bDMARD monotherapy. Similarly, no 
allowance is made for patients who undergo blood monitoring in primary care, although we accept 
this is likely to affect both cohorts equally. 


We also draw attention to the apparent minimal financial cost assigned to the care of patients who 
would progress to palliative therapy, if bDMARDs were not used. This has been estimated as the cost 
of drug therapies (e.g. gold, leflunomide) only, with no attempt at assigning a true cost to the NHS of 
caring for a patient with progressive, destructive joint disease who does not have access to bDMARDs. 
Such costs need to reflect the increased health care utilisation incurred by the NHS when managing 
patients with RA who do not respond to cDMARDs. These costs should reflect the increased 
rheumatology outpatient utilization, increased GP access, increased in-patient stays, higher rates of 
joint replacement surgery, and the increased cost of caring for non-articular co-morbidity such as 
steroid-induced adverse events (osteoporosis, diabetes, cardiovascular disease. Although robust broad 
data on reduced health care utilization in RA is lacking, there is data that demonstrates reduced 
orthopaedic interventions since the advent of the widespread use ofhe bDMARDs. For example, new 
onset of rheumatoid cervical spine disease (atlanto-axial subluxation) has been shown to be reduced 
in patients receiving bDMARDs (Kaito et al. Spine 2103; 38 (26): 2258-63), a complication that has a 
significant impact on the patient and the NHS. Similarly, rates of hand surgery in RA patients have also 
declined, utilising data from the ERAS and ERAN cohorts. This decline has again occurred during the 
era of widespread use of bDMARDs (Nikiphorou et al. Arthritis Rhematol 2014; 66 (5): 1081-9). Finally, 
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the historical complications of poorly controlled RA (rheumatoid vasculitis, skin ulcers, and ophthalmic 
complications) are now rarely seen in modern clinical practice and the cost to the patient and NHS of 
such devastating manifestations is not captured by the AG report. 


Estimation of HAQ progression on cDMARD 


We note the conclusions of the assessment group that HAQ progression on cDMARDs is unlikely to be 
linear over time and that the lowest ICERs derived from the recent analysis are £42,300 to £44,700 for 
the most severe patients with the greatest HAQ progression who have had methotrexate, and £47,800 
to £54,600 for moderately severe patients. We note that these data have been described in the report 
by the DSU in February 2015 on ‘Progression of Disease in People with rheumatoid Arthritis Treated 
with Non Biologic Therapies’. 


We consider that the increase in HAQ described in this document does not relate to the patients who 
would meet current NICE criteria for treatment with a biologic drug. Biologic drugs are only used in a 
minority of patients with RA. Approximately 10-15% of patients with RA fulfil the NICE criteria and are 
treated with biologic drugs. Only historical data sets that predate the availability of biologic drugs are 
appropriate to determine disease progression on conventional treatment: those eligible will have the 
benefit of treatment. If they are withdrawn from analysis the remaining cohort are not severe enough 
to warrant biologic treatment.  In relation to the appropriate data sets, the Leiden data set largely 
predates the availability of infliximab but contains only 563 patients and therefore the 10-15% cohort 
of patients who would fulfil NICE criteria would be too small for analysis.  The BARFOT, NDB and ERAN 
datasets include follow up when biologic drugs were available.  


The ERAS dataset benefits from being a cohort of UK patients and predates the availability of biologic 
drugs. The DSU evaluated 1430 patients in this dataset and found that 10% had failed two DMARDs 
and had a high DAS. We therefore consider this group to be the most appropriate to consider HAQ 
progression as a comparator with biologic therapy. The DSU found that the mean annual increase in 
HAQ in ERAS after the first two years was 0.0542 (table 7). In our opinion, the lower annual increase in 
HAQ in the other datasets (ERAN, Leiden, BARFOT, NDB) is a result of either these patients being 
treated with biologic drugs or a channelling bias in the remaining patients. We also note the DSU have 
calculated that the increase in HAQ reduces over time. However, Figure 7 indicates the reduction in 
the number of patients observed over time and reflects the degree of uncertainty in projected HAQ 
progression beyond 5 years. 


In view of the importance of this comparator data we have commissioned an independent assessment 
of HAQ progression in the ERAS database in patients who would fulfil current NICE criteria for a 
biologic drug (appendix). This assessment found a rate of 0.05741 or 0.065531 depending on the 
regression model, similar to that expressed by the DSU in table 7. We therefore conclude that using 
the most appropriate data, HAQ progression in patients eligible for biologic therapy is approximately 
0.06 p.a. This figure is the same as the estimated figure used in TA130. 


Derivation of health utility scores from HAQ score 


Estimating cost effectiveness of therapies requires the use of health utility scores, such as EQ-5D. HAQ 
score is routinely collected in clinical trials of biologics in RA whereas EQ-5D is not. NICE Methods 
guide suggest that mapping from alternative clinical outcomes is an acceptable method for estimating 
EQ-5D in the absence of direct evidence. Harrison and colleagues (Harrison et al.Health and Quality of 
Life Outcomes 2010, 8:21) describe EQ-5D data derived from HAQ RA is relatively accurate in stable, 
established cohorts but less accurate in patients with early, active disease, and that the difference 
between estimated and measured EQ5D was clinically important. The variance in derived utility scores 
was also higher than in measured scores. The underestimation of change in utility scores over time 
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was most marked in those with early, active disease, the population of current patients most likely to 
receive to receive bDMARDs.  


This may lead to conservative estimates of cost effectiveness and an underestimation of QALYs, 
thereby increasing the likelihood of truly cost effective treatments being rejected if mapped utility 
values are used. We therefore caution against relying solely on a method of estimating health utility 
from HAQ that introduces further variation into the assessment process, especially given the 
observation that poorer performance of predicted utility values in patients with more active disease, 
where pain and fatigue may play a greater role, counsels against mapping utility scores for measures 
of functional disability alone in this context.  


Discount rates and the changing financial environment of biologic therapies in the UK 


We are concerned that the negative effect on ICERs from the change in discount rates from previous 
MTAs, without a concomitant change in the ICER threshold, indicates that biologic treatment is no 
longer cost effective. This is despite the lack of any data to indicate that TNFi are less effective than 
previous MTAs. Previous NICE guidelines on economic evaluation were the first national guidelines to 
prescribe such differential discounting (6% for costs and 1.5% for effects). However, setting rates for 
cost and benefits at 3.5% implies a lower weight for future effects. We agree with WBF Brouwer and 
colleagues who have argued that this change is not based on contemporary health economic literature 
nor convincingly justified (BMJ. 2005 Aug 20; 331(7514): 446–448). We also note that the Guide to the 
methods of technology appraisal 2013 states:  


6.2.19 In cases when treatment restores people who would otherwise die or have a very severely 
impaired life to full or near full health, and when this is sustained over a very long period (normally at 
least 30 years), cost-effectiveness analyses are very sensitive to the discount rate used. In this 
circumstance, analyses that use a non-reference-case discount rate for costs and outcomes may be 
considered. A discount rate of 1.5% for costs and benefits may be considered by the Appraisal 
Committee if it is highly likely that, on the basis of the evidence presented, the long-term health 
benefits are likely to be achieved. Further, the Appraisal Committee will need to be satisfied that the 
introduction of the technology does not commit the NHS to significant irrecoverable costs. 
 


We consider that this applies to the benefits of biologic therapies in RA and health benefits should be 
discounted at a lower rate. PPRS 2014 ensures that this would not submit the NHS to irrecoverable 
costs. We conclude that it is inappropriate to change the discount for health benefits from TA130. 
However, we consider that with the introduction of biosimilar bDMARDs it is appropriate to consider 
an increased discount rate for costs. We would like to highlight that the financial environment of 
biological therapies in RA is changing, and will continue to do so for the foreseeable future. Biosimilar 
infliximab has recently received marketing authorisation in the UK and is offered to NHS Trusts at a 
substantially reduced cost compared to parent drug (Remicade). Further biosimilars are likely to 
receive marketing authorisation in 2015/16, potentially disrupting the biologics financial environment 
even further. The assessment of cost-effectiveness of bDMARDs is therefore likely to change 
substantially in the near future. 


Fairness 


We agree with the DSU regarding the importance of HAQ progression in patients with severe RA not 
treated with biologic therapy. As discussed above, we conclude that HAQ progression of 
approximately 0.06 is an accurate reflection of the appropriate data. We also conclude that applying 
new discount rates that fail to reflect the major benefit of treatment from biologic treatment are 
inappropriate. We consider that it is inappropriate to change the parameters used by NICE in previous 
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MTAs. This has the effect of ‘changing the goalposts’ compared with TA130 and if this is accepted by 
the appraisal committee we consider this would not meet NICE’s standards of fairness. 


We agree with the AGs conclusions on p 487 (ScHARR Updated assessment report) that “These 
estimates are considerably lower if a different assumption, used in previous NICE appraisals were 
adopted” and therefore consider that in view of the evaluation of HAQ progression from ERAS and the 
discussion of discount rates, the most appropriate ICERs are those in table 171 (p 397) using linear 
HAQ progression and previous discount rates. The ICER of £22,300 for severe RA is well below NICEs 
threshold of £30.000 for innovative technologies and we would hope the committee will acknowledge 
that bDMARDs are cost effective for severe RA.  


We are not aware of any new data since TA130 that would indicate bDMARDs are less effective in 
severe RA and consider that it would not meet NICE’s standards of either reasonableness or fairness to 
conclude that all the previous NICE appraisals in recommending biologic treatment were incorrect. 


Moderate disease and stopping rules 


Previous TAs for bDMARDs have not accepted moderate disease (DAS score of 3.2 to 5.1) as an 
indication for therapy. However, patients with moderate disease who have failed cDMARDs have 
significant pain and disability. Most European countries do not preclude bDMARDs from these patients 
and the current evidence indicates that bDMARDs are also cost effective in these patients. We note 
the AGs conclusions that ICERs are only marginally higher for moderate disease (p 486 “These values 
are marginally higher for moderate RA patients”) and consider that the ScHARR Health economic 
analysis supports the use of biologic therapy in moderate RA in addition to severe disease. The most 
appropriate ICERs are those in table 171 (p 397) using linear HAQ progression and previous discount 
rates. The ICER of £21,800 for moderate RA is also well below NICEs threshold for approving 
treatment. Although this would increase the number of patients treated, the PPRS 2014 agreement 
ensures this would not have a negative impact on NHS budgets. 


We agree with the AGs comments regarding non-adherence to NICE guidance (p 487) and support 
cessation of any biologic drug in those who fail to have an adequate clinical response. We would urge 
the committee to emphasise this aspect in this appraisal. 


Conclusions 


Biologic DMARDs have changed the lives of patients with RA who have failed cDMARDs. We consider 
that the current evidence indicates that these compounds are cost effective in both severe and 
moderate RA. We consider that there are a number of assumptions in the current analysis that 
overestimate the costs of bDMARDs. We have shown that in patients who meet the current criteria for 
bDMARDs, the 0.06 p.a. rate of HAQ progression used in the health economic analysis for TA 130 is 
supported by the available data. We also consider that HAQ mapping to utility underestimates health 
improvement particularly in patients with early active disease. We consider that changing the discount 
rates from TA130 is inappropriate for these technologies and recognise that NICE methods allow the 
committee to address this. We consider that the DSU analysis have found that bDMARDs  are cost 
effective for both severe and moderate disease and consider that NICE would not meet its own 
standards of reasonableness and fairness if it now concluded that bDMARDs for RA were not cost 
effective and that all previous TAs on bDMARDS were incorrect and their conclusions were false. 


XX XXXXX XXXXXXX 


XX XXX XXXXXX  


XXXXX XXXXX 
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Appendix : Full details of ERAS data analysis 
 


1. Analysis of severe subgroup – mixed effects regression model 
 
Methodology 
The dataset presented HAQ values of patients at 15 timepoints (year 1 to year 15). In order to 
analyse whether HAQ values changed over time and to calculate the rate of change a mixed-effects 
regression model was fitted to the data provided, including two random-effects for the intercept and 
slope for time. The model was developed with uncorrelated random effects. The change in HAQ was 
constrained to be linear over time. A fixed-effects term was included for DAS scores. Three dummy 
variables were incorporated for first DMARD, second DMARD and third DMARD. The model can be 
summarised as follows: 
 


HAQ ~ 1 + time + DAS + DMARD1 + DMARD2 + DMARD3 + (1|subject) + (0+time|subject) 
 


The analysis was conducted in R using the lmer function from the lme4 package. 
 
For the purposes of this analysis, the severe group of patients within the ERAS cohort was defined as 
those patients: 


 with a DAS > 5.1 at all timepoints 
AND 


 who have received methotrexate or received at least two non-methotrexate DMARDs 
Also, all patients with a HAQ score below 0.5 at any timepoint was excluded from the analysis. A 
total of 68 patients met this description. 
 
For those patients who received a TNF inhibitor during the study, only data up the year prior to the 
receipt of the TNF inhibitor was included in the analysis. 
 
Results and interpretation 


 The average annual HAQ progression is determined as 0.065531 per year 


 95% confidence intervals for the average annual HAQ progression are: [0.018, 0.119] 
 
Output from R 
Full results of the regression analysis, as output by R, are as follows: 
 
Linear mixed model fit by maximum likelihood  ['lmerMod'] 
Formula: haq ~ 1 + time + das + dm1 + dm2 + dm3 + (1 | id) + (0 + time |      id) 
   Data: set 
 
     AIC      BIC   logLik deviance df.resid  
   120.1    142.4    -51.0    102.1       79  
Scaled residuals:  
     Min       1Q   Median       3Q      Max  
-2.57547 -0.48767  0.04516  0.41962  2.52762  
Random effects: 
 Groups   Name        Variance Std.Dev. 
 id       (Intercept) 0.231286 0.48092  
 id.1     time        0.003113 0.05579  
 Residual             0.078225 0.27969  
Number of obs: 88, groups:  id, 32 
Fixed effects: 
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             Estimate Std. Error t value 
(Intercept)  1.055605   0.350146   3.015 
time         0.065531   0.023486   2.790 
das          0.131441   0.048114   2.732 
dm1          0.004520   0.020835   0.217 
dm2         -0.007728   0.020321  -0.380 
dm3          0.002806   0.003335   0.841 
 
Correlation of Fixed Effects: 
     (Intr) time   das    dm1    dm2    
time -0.195                             
das  -0.931  0.055                      
dm1   0.096  0.005 -0.034               
dm2  -0.142 -0.010  0.068 -0.964        
dm3  -0.104  0.033 -0.042 -0.320  0.194 
 
And the calculation of the confidence intervals yields the following results: 
> confint(fit,level=0.95) 
Computing profile confidence intervals ... 
                   2.5 %      97.5 % 
.sig01       0.338243317 0.676621535 
.sig02       0.000000000 0.108217885 
.sigma       0.222783116 0.361291295 
(Intercept)  0.345163491 1.760367676 
time         0.017982974 0.118778073 
das          0.033810589 0.231395915 
dm1         -0.037731939 0.047547180 
dm2         -0.049931463 0.033472207 
dm3         -0.003930746 0.009620355
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2. Analysis of severe subgroup – linear regression model 
 
Methodology 
The dataset presented HAQ values of patients at 17 timepoints: baseline (year 0), 6 months (year 
0.5), and yearly data from year 1 to year 15 (compared to the above analysis, HAQ data at the year 0 
timepoint and the 6 month timepoint were not excluded). In order to analyse whether HAQ values 
changed over time and to calculate the rate of change a linear regression model was fitted to the 
data provided. HAQ was considered the dependent variable and time the only independent or 
explanatory variable, as per the equation below: 
 


HAQ ~ time 
 


The analysis was conducted in R using the lm function from the stats package. 
 
For the purposes of this analysis, the severe group of patients within the ERAS cohort was defined as 
those patients: 


 with a DAS > 5.1 at all timepoints 
AND 


 who have received methotrexate or received at least two non-methotrexate DMARDs 
A total of 84 patients met this description. 
 
For those patients who received a TNF inhibitor during the study, only data up the year prior to the 
receipt of the TNF inhibitor was included in the analysis. 
 
Results 


 HAQ values were seen to change significantly over time 


 The linear model fitted is as follows:  
HAQ = 1.75038 + 0.05742 * time (in years) 


 The average annual HAQ progression is therefore determined as 0.05741 per year; by way of 
comparison, the results of the same analysis conducted in the entire ERAS cohort (ie. not the 
severe population only) found HAQ progression in this broader population to be 0.012709 
(results not shown) 


 95% confidence intervals for the average annual HAQ progression are: [0.028, 0.087] 


 A graphical representation of the results is provided below: 
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Output from R 
Full results of the analysis, as output by R, are as follows: 
 
Call: 
lm(formula = results$HAQ ~ results$Time) 
Residuals: 
     Min       1Q   Median       3Q      Max  
-1.73909 -0.42489  0.00414  0.42858  1.23220  
Coefficients: 
             Estimate Std. Error t value             Pr(>|t|)     
(Intercept)   1.71038    0.04859  35.202 < 0.0000000000000002 *** 
results$Time  0.05742    0.01503   3.819             0.000169 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
Residual standard error: 0.6345 on 250 degrees of freedom 
  (1176 observations deleted due to missingness) 
Multiple R-squared:  0.05513, Adjusted R-squared:  0.05135  
F-statistic: 14.59 on 1 and 250 DF,  p-value: 0.0001689 
> confint(fit,"(Intercept)",level=0.95) 
               2.5 %   97.5 % 
(Intercept) 1.614686 1.806071 
> confint(fit,"results$Time",level=0.95) 
                  2.5 %   97.5 % 
results$Time 0.02780848 0.087028- 
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1
st
 April, 2015 


 


Dear Lori 


Response to DSU Report and Assessment Report relating to the Multiple 


Technology Appraisal (MTA) Adalimumab, etanercept, infliximab, certolizumab pegol, 


golimumab, abatacept and tocilizumab for the treatment of rheumatoid arthritis (review 


of TA guidance 130, 186, 224, 234 and part review of TA guidance 225 and 247) [ID537] 


Thank you for the opportunity to comment on the above appraisal process in respect of the DSU 


Report and Addendum to the Assessment Report.  


General Comments 


NRAS has been alarmed about the findings from the ERG from the last two Appraisal meetings in 


regard to this MTA review and, as a consequence, we felt there was a need to invest in production 


and analysis of a survey which we ran for a week between Friday 20th March and Friday 27th March 


to gather opinion from people with RA about the use of biologics. We also put a call out for short 


case studies. The results of the survey and the case studies form an important part of our response 


and are attached hereto as Appendices 1 and 2. 


This Committee is well aware of the facts and figures in respect of RA which we don’t feel we need 


to repeat here, but what we believe is often ‘glossed over’ or inadequately focussed upon at 


Appraisal meetings, is the devastating impacts that a lifetime of living with RA can have, not only on 


the individual, but on their family, and wider society. When I was diagnosed approximately 34 years 


ago, treatment was so very different, it seems like the dark ages in retrospect. and the approach to 


treatment and care now, driven by using MTX and other cDMARDs in combination at the point of 


diagnosis and the introduction of the biologics 15 years ago, has made a sea-change in how we now 


tackle RA to the huge benefit of patients and their families, but the financial benefits this revolution 


has brought to the NHS, social care and wider society is immense and, we believe, under-estimated 


in the cost/benefit health economic analysis . 


In many ways, I am a classic example of someone who was treated too little, too late and we have 


the better treatment and the introduction of biologics to thank for the fact that there will be fewer 
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patients like me in future (19 operations to date, just failed on 5th biologic, currently on high dose 


prednisolone to regain disease control before embarking on 6th biologic) . The BSR submission, which 


we whole-heartedly support, describes very well the savings made through reductions in 


orthopaedic surgery, in-patient beds, increasing disability etc. 


However, whilst we have unquestionably made great strides in the treatment and care of people 


with RA, there remains clear and urgent unmet need for those who do not respond to cDMARDs , 


and may not be quite eligible (under current criteria) for biologics.  


 In total 22% of respondents to our survey described their disease as currently not well 


controlled by cDMARDS.  


o Of these respondents, 69% said that disease was not well enough controlled to 


enable them to continue to do valued day to day activities and that it was affecting 


their confidence and independence.  


o Almost a third (31%) of people whose disease is not well controlled by DMARDs said 


that it was affecting their ability to remain in their current job and 11% said that 


they had lost their job as a result.  


If you are receiving standard DMARD therapy, but feel that a biologic may be a future option for 


you, how would you feel if that option were to be taken away?  


‘I would be terrified. I am 30 years old, struggle to walk, to cook, have had to downgrade my job and 


lost a lot of income. I hope I will be put onto biologics as soon as I am eligible, and really really hope 


they help.’ – Female RA Patient, aged 25-34 years 


‘I would feel that there wouldn't be any hope for me to be able to work again in the future. I would 


feel like I was being deprived of probable improvement of my RA.’ – Female RA Patient, aged 45-54 


years 


‘Very worried. At the moment I feel that biologics are future treatment options for when I need them. 


If that option were taken away it would be like someone telling me that I will be in pain and tired for 


the rest of my life and will have to try to survive on ever increasing doses of strong, addictive pain 


relief. I would not want to live like that with no hope of an effective treatment.’ – Female RA Patient, 


aged 55-64 years 


 


In addition, there is a group of RA patients ,including those like me, who do not have lasting benefit 


from biologics and need to switch.  The desperate plight of these groups of individuals is captured in 


some of our case studies we have included in this letter and further are attached(Appendix 2). Some 


of the data from our survey (over 1000 people responded, with 850 participants completing all 


questions) illuminate the significant difficulties they face and the fear they feel at the idea of 


biologics being taken away.  


 A total of 15% of respondents to our survey described their disease as not well controlled by 


biologics. Of this group of respondents: 


o 73% said that their disease is not well enough controlled to enable them to continue 


valued day to day activities 


o 60% said it was affecting their confidence and independence, 
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o 20%  said it was affecting their ability to remain in their current job  


o 10% said they had lost their job as a result  


If you are receiving biologic therapy, how would you feel if you no longer had access to this 


medication or another biologic therapy in the future? What impact would this have on your life?  


‘This is my second biologic therapy. It has been amazing and my quality of life is 100% improved. I 


would be very concerned if it was taken away as I have had many of the other drugs (DMARDS and 


one other biologic) and had problems or no help from all of them. If biologicals were taken away I 


wouldn't have anything else left to try and would go back to all the pain etc I had before. I wouldn't 


fancy a life on steroids either. Life would be extremely difficult and I doubt I would be able to 


continue the work I have now which is quite manual. I play in an orchestra and enjoy world travel - 


both of which would suffer greatly without my current medication. Quality of life is SO important and 


with my biological my quality of life is amazing! Long may it last!’ – Female RA Patient, aged 45-54 


years 


‘I would feel that I would then be condemned to a life of eternal pain and would be unable to 


continue the active sports I am now capable of doing. It would also limit my ability to go abroad on 


holiday since, before the generic therapy, I was struggling to walk any great distance and could not 


be lift my l luggage.’ – Male RA Patient, aged 65 years or over 


‘My life would be ruined. I've tried 3 biologic drugs, this is the first one to work’ – Female RA Patient, 


aged 35-44 years 


 


Costs and Benefits 


It is inconceivable to NRAS that not only are NICE not addressing the earlier introduction of biologics 


for those for whom costly palliative care is currently the only option, but are suggesting that these 


drugs are suddenly, after 15 years’ demonstrably successful use in the UK, no longer cost effective at 


all. 


We do not believe that all of the cost saving  impact of the use of biologics has been adequately 


captured in the various health economic analyses conducted by NICE.  The benefits of the current 


treat-to-target strategies which have remission as an early goal include the use of Anti-TNF therapy 


when cDMARDs fail, and to remove the option of moving to a biologic at this point in a patient’s 


pathway would be such a retrograde step by comparison to the way in which the rest of the world 


treats RA that we struggle to contemplate such a situation. The UK RA population is already 


disadvantaged when it comes to use of biologics by comparison with most of the rest of Europe. I 


have just come back from a visit to Norway, where patients are able to access biologic therapies at a 


much earlier stage in their pathway after failure on Methotrexate alone. 


The BSR in their submission point to a number of inaccuracies in regard to estimation of costs based 


on previous TAs and quote an example of 10% of sub-cut injections of bDMARDs being administered 


by District Nurses. In our experience, as a national organisation interacting daily with people with RA 


all over the UK, we are not aware of any patients receiving such a service. We also agree with their 


point in regard to over-estimation of the costs of MTX monitoring. By the time patients are 


established on bDMARD therapy, it is much more likely that their MTX monitoring will happen on a 
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three monthly, not monthly, basis and be done at their GP surgery, not the hospital. We absolutely 


concur with the BSR in regard to the under-estimation of palliative care costs which do not 


adequately reflect the increased healthcare utilisation incurred by the NHS, social care and 


employers (through lost productivity, presenteeism, absenteeism) and I have experienced this 


personally in the last 12 months. Just as an exercise I went back through my diary for 2014. 


Normally, under good control, I would see my consultant maybe 3 or 4 times a year maximum. In 


2014, with my disease uncontrolled, I had 21 consultant visits, CT scans, MRI scans and x-rays as 


well as many more blood tests than usual.  All of that additional healthcare usage alone is extremely 


costly and not untypical for someone in my situation. 


The additional benefits of bDMARDS can be seen clearly in our survey results:  


Of respondents who are currently receiving biological treatments: 


 80% said it had reduced their pain levels 


 56% said it had reduced their level of fatigue 


 69% said it had enabled them to do day to day activities 


 20% said it had enabled them to get back to work  


 51% said it had enabled them to regain more independence 


 59% said it had improved my overall quality of life 


 Only 7% said it had not provided any further benefits over previous treatment 


 


 


We are therefore extremely concerned that the ERG/DSU are indicating that biologic treatment is no 


longer cost effective. As far as we are aware, there has been no data published to suggest that Anti-


TNF treatments are less effective than have been shown to be the case in all previous TAs. As stated 


by the BSR in their submission, the previous NICE Guidelines on economic evaluation were the first 


national guidelines to prescribe differential discounting (6% for costs and 1.5% for effects). We do 


not understand why NICE, after more than a decade, has now suddenly changed the discount rates 


for both cost and benefits at 3.5%, implying a lower weight for future effects. 


Impact on patients’ lives 


Access to appropriate treatment is also vital for reducing work disability and ensuring patient’s can 


have full and independent lives. Removal of biologics would negatively impact on this and produce 


knock on economic costs.  
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In 2014, NICE consulted on proposals to introduce a new method of Valued Based Asessment which 


would look at the wider impacts of a drug.  However since the consultation closed there has been no 


further progress or developments. NRAS continues to believe that NICE needs to take into account 


the very clear and demonstrable wider benefits of therapies such as biologic drugs.  


Work 


 33% of respondents whose disease is not well controlled by DMARDs and are currently 


unemployed 33% said they were currently unable to work due to their RA. By comparison 


only 24% of those who disease is well controlled by biologics said they were currently unable 


to work because of their RA.  


 Of working age respondents, currently in employment and receiving a biologic treatment, 


40% said it had enabled them to get back to work.  


CASE STUDIES: 


‘If [my biologic] was removed I believe that I would not remain in employment. Even with this 


therapy I struggle to remain at work because,of the fatigue and recent deformity of my dominant 


hand.’ – Female RA Patient, aged 55-64 years 


‘I would feel suicidal, if my arthritis returned to pre-enbrel levels it would ruin my life, leave me 


unable to work or maintain any quality of life. Suicide would genuinely be the first option I would 


consider.’ – Male RA Patient, aged 25-34 years 


‘[If biologics were taken away]I would be unable to function on a day to day level doing everyday 


things. There would be no possibility of me returning to employment, ever. I would need assistance 


again with my personal care and be unable to maintain my independence. Pain levels would be an 8 


on a daily basis and pain management would become an issue. Basically life wouldn’t be worth living 


and I would again be house bound.’ 


 


Wider impacts 


As previously demonstrated by the results of our survey, and our wider experience with patients, RA 


can have a significant detrimental impact on wider activities and patients’ quality of life. Obtaining 


control of disease via the necessary treatment, including biologics, is crucial to minimising this 


impact. From our survey, fewer of those on biological seemed as impacted by uncontrolled disease: 


 Of all respondents receiving biological treatment 32% said their disease was not well enough 


controlled to continue to do valued day to day activity compared to 42% of all those 


receiving cDMARD treatment.  


 Of all respondents receiving biological treatment, 26% said their disease was not well 


enough controlled and this was affecting their confidence and independence compared to 


40% of all those receiving cDMARD treatment.  
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Our survey respondents spoke about the impact on families of not having access to effective 


treatment and the consequences for their independence:  


CASE STUDIES 


‘[I was] recently taken off Etanercept which appeared to be fantastic compared to Rituximab which I 


have just been started on. During the changeover time I was virtually unable to walk, with severe 


pain and swelling in my knees hips and shoulders...[this] impacted severely with caring for my 


children and also affected my marriage due to my husband having to take alot of the home 


responsibilities on.’ RA Patient, aged 45-54 


‘If I didn't have access to biologic therapy I would not be able to function. I would not be able to dress 


myself, or walk or look after my five year old son. I would probably keep ending up in hospital in 


severe pain and unable to move properly. It would not be an option for me.’ 


‘Unfortunately I had side effects to biologic therapy, the time I took them I was out of pain requiring 


less input from GP, more independent. It requires negotiation with drug companies. I feel that the 


cost of disability both personal and to NHS is far more costly than the cost of biologic drugs. 


Remember quality of life measures. ‘ 


Fairness 


Given that the 2014 PPRS agreement ensures that the NHS budget is capped so that increasing the 


use of biologic drugs would not increase direct NHS costs, we agree with the BSR position that it is 


inappropriate to change the discount rate for health benefits from TA130. As a consequence we 


would robustly challenge that this scenario does not meet the NICE standard of operating ‘fairly’. 


With the introduction of the first biosimilars to the UK market, the whole biologics landscape is 


going to change significantly over the next few years as more originator products come off patent 
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and so it will be appropriate to think about an increased discount rate for costs. However, we are 


just at the start of the biosimilar journey and we need to address the here and now.   


Clinical judgement and patient choice 


, NRAS is clear that biosimilars should not be used to straightforwardly replace originators for 


reasons of cost. Any judgement to place a patient on a biosimilar, once available, must be made for 


clinical reasons and with the full involvement of the patient.  


Our survey responses bore out the importance of ability to exercise proper clinical judgement and 


patient choice.  


 46% said that it was really important that all effective treatments remain available on the 


NHS.  


 Whilst 34% of respondents said that as long as they are effective I would be happy to see 


lower cost biosimilar drugs replace the current biologics, NRAS stresses that this has not yet 


been established for biosimilars and further monitoring of their effectiveness is needed. 


NICE should not therefore feel that biosimilars will straightforwardly be able to replace to 


biologics.  


In addition, a number of respondents provided free-text responses outlining their concerns about 


the reduction in the options available to a patient and the caveats on their enthusiasm for biologics: 


FREE TEXT RESPONSES: 


‘As long as they are effective it is fine to have them but it is important that patients are able to get a 


therapy that works for them regardless of cost and faster than currently able to on NHS.’ – Female 


RA patient, aged 35-44 


‘Biosimilars may be highly effective for many service users. However, where they are not effective, 


existing treatments should continue to be available.’—Female RA patient, aged 65 years or older 


‘I have found that even some brands of well established drugs like methotrexate seem to vary in their 


effect on me. Consequently I am extremely worried by the thought of biosimilar drugs - 'not identical' 


can sometimes mean extremely unpleasant and painful effects on patients even though blood results 


may indicate that inflammation is being controlled.’ – Female RA Patient, aged 65 years and over 


In conclusion therefore on the point of fairness, we find it astonishing that NICE can overturn all 


previous appraisals which demonstrated that bDMARDS are cost effective, by summary changes in 


the discount rates which do not seem to be evidence-based. We believe that to conclude that all the 


previous NICE Appraisals were incorrect, would in fact reflect badly on NICE’s reputation. 


The BSR has provided excellent technical evidence to show that there have been incorrect 


assumptions in the current analysis that over-estimate the cost of bDMARDs and under-estimate the 


health benefits. We hope that the patient level data which we have been able to provide supports 


this position clearly and substantially. 


There is no question that bDMARDs have had huge positive benefit to the lives of patients, their 


families and carers and the NHS and we hope the message is clear from the hundreds of patients 


who have contributed to our survey and case studies attached hereto. 
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Yours sincerely 


 


 


XXXXX XXXXXXXX 


XXXXX XXXXXXXXX 


NRAS 


 


 


 


 








 


 


 


 


Appendix 1 – NRAS Survey 
Appendix 1 forms part of the NRAS Response to DSU Report and Assessment Report relating to the 
Multiple Technology Appraisal (MTA) Adalimumab, etanercept, infliximab, certolizumab pegol, 
golimumab, abatacept and tocilizumab for the treatment of rheumatoid arthritis (review of TA guidance 
130, 186, 224, 234 and part review of TA guidance 225 and 247) [ID537] 


 


 
 NRAS survey sent out via website, Facebook, HealthUnlocked, Twitter, Members’ 


e-news 


 Survey ran from Friday 20th March to Friday 27th March 


 Total questionnaires returned: 1,016 


 Total participants meeting the criteria to take part: 1,009 


 Participants were mix of members and non-members of NRAS 


 Total questionnaires meeting the criteria and with all questions completed: 850 
 
 


 


 


 


1st April, 2015 







NICE review of RA drugs 
 


 


To begin, please can you confirm that you live in the UK, that you are over 18 and that 


you have rheumatoid arthritis? 


Answer Options 
Response 


Percent 


Response 


Count 


Yes 99.6% 854 


No 0.4% 3 


answered question 857 


skipped question 0 
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over 18 and that you have rheumatoid arthritis? 
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Are you: 


Answer Options 
Response 


Percent 


Response 


Count 


Male 7.8% 67 


Female 92.2% 787 


answered question 854 


skipped question 3 
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What is your age? 


Answer Options 
Response 


Percent 


Response 


Count 


18-24 1.1% 9 


25-34 8.5% 73 


35-44 24.1% 206 


45-54 29.5% 252 


55-64 22.5% 192 


65 and over 14.3% 122 


answered question 854 


skipped question 3 
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In what region do you live? Please tick one 


Answer Options 
Response 


Percent 


Response 


Count 


North East 3.6% 31 


North West 9.4% 80 


Yorkshire & Humberside 7.6% 65 


East Midlands 8.5% 73 


West Midlands 8.5% 73 


East of England 7.0% 60 


South West 12.6% 108 


South East 19.9% 170 


London 7.3% 62 


Scotland 7.8% 67 


Wales 4.9% 42 


Northern Ireland 1.4% 12 


Other (please specify) 1.3% 11 


answered question 854 


skipped question 3 
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Please tick the box that best describes you: 


Answer Options 
Response 


Percent 


Response 


Count 


Single 16.2% 138 


In a relationship 5.9% 50 


Living together 9.3% 79 


Married 65.0% 555 


In a civil partnership 0.4% 3 


Other (please specify) 3.4% 29 


answered question 854 


skipped question 3 
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How long have you been diagnosed with RA? 


Answer Options 
Response 


Percent 


Response 


Count 


Less than 1 year 6.7% 57 


1 to 5 years 35.4% 302 


6 to 10 years 25.8% 220 


11 to 20 years 17.4% 149 


More than 21 years 14.6% 125 


Can’t remember 0.1% 1 


answered question 854 


skipped question 3 
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Are you currently in employment? 


Answer Options 
Response 


Percent 


Response 


Count 


Yes 49.9% 425 


No 50.1% 427 


answered question 852 


skipped question 5 
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What is your employment status? 


Answer Options 
Response 


Percent 


Response 


Count 


I work full time 48.3% 204 


I work part time 43.4% 183 


I am self employed 8.3% 35 


answered question 422 


skipped question 435 
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If you are not currently employed, what is the reason? 


Answer Options 
Response 


Percent 


Response 


Count 


I'm in education 1.2% 5 


I'm a full time parent 4.9% 21 


I'm retired, at a time of my choice 22.5% 96 


I retired due to my RA 30.4% 130 


I'm currently unable to work due to my RA 25.1% 107 


I have never been able to work due to my RA 4.2% 18 


Other (please specify) 11.7% 50 


answered question 427 


skipped question 430 
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Have you been offered access to employment advice over the last 12 months as part of 


your rheumatology outpatient appointments? 


Answer Options 
Response 


Percent 


Response 


Count 


Yes 2.1% 18 


No 95.6% 806 


I don't know 2.3% 19 


answered question 843 


skipped question 14 
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How would you describe your disease? 


Answer Options 
Response 


Percent 


Response 


Count 


Moderate disease - well controlled by DMARDs 13.9% 118 


Moderate disease - not well controlled by DMARDs 12.8% 108 


Moderate disease - well controlled by biologics (with or  10.5% 89 


Moderate disease - not well controlled by biologics (with  3.4% 29 


Moderate to severe disease - well controlled by DMARDs 5.1% 43 


Moderate to severe disease - not well controlled by  7.3% 62 


Moderate to severe disease - well controlled by biologics  13.8% 117 


Moderate to severe disease - not well controlled by  8.0% 68 


Severe disease - well controlled by DMARDs 2.4% 20 


Severe disease - not well controlled by DMARDs 2.4% 20 


Severe disease - well controlled by biologics (with or  10.4% 88 


Severe disease - not well controlled by biologics (with or  3.9% 33 


Other (please specify) 6.0% 51 


answered question 846 


skipped question 11 
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On a scale of 1-10 (where 1 is not severe at all and 10 is very severe), how has your pain been in the last 6 


months? 


Answer Options 1 2 3 4 5 6 7 8 9 10 
Rating 


Average 


Response 


Count 


37 58 99 74 90 103   153 154 51 32 5.75 851 


answered question 851 


skipped question 6 
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On a scale of 1-10 (where 1 is not severe at all and 10 is very severe), how has your fatigue been 


in the last 6 months? 


 
Answer Options 


 
1 


 
2 


 
3 


 
4 


 
5 


 
6 


 
7 


 
8 


 
9 


 
10 


Rating 


Average 


Response 


Count 


18 37 51 56 77 87 ## 186 135 80 6.75 848 


answered question 848 


skipped question 9 
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Please tick all that apply to you. In the last 6 months: 


 
Answer Options 


Response Percent


 Count 


My disease is under good control on standard DMARDs 20.2% 170 


My disease is under good control on biologic therapy (with or without  27.9% 235 


My disease is currently in remission from standard DMARD therapy 3.2% 27 


My disease is currently in remission from biologic therapy (with or without  6.4% 54 
My disease is not well enough controlled to enable me to continue to do valued  


day to day activities 38.0% 320 


My disease is not well enough controlled and this is affecting my confidence and  


independence 33.7% 284 


My disease is not well enough controlled and it is affecting my ability to remain in  


my current job. 
12.9% 109 


My disease is not well enough controlled and as a result I have lost my job 5.3% 45 


answered question  843 


skipped question  14 


 


 


 


Please tick all that apply to you. In the last 6 months: 


My disease is under good control on standard 
DMARDs 5.30% 


My disease is under good control on biologic 
therapy (with or without methotrexate) 


12.90% 20.20% 


My disease is currently in remission from standard 
DMARD therapy 


My disease is currently in remission from biologic 
therapy (with or without methotrexate) 33.70% 27.90% 


My disease is not well enough controlled to enable 
me to continue to do valued day to day activities 
 


My disease is not well enough controlled  and this 
is affecting my confidence and independence 38.00% 3.20% 


My disease is not well enough controlled and it is 
affecting my ability to remain in my current job. 6.40% 


My disease is not well enough controlled and as a 
result I have lost my job 
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If you are on standard DMARD therapy currently, but feel that your disease in not 


adequately controlled, have you discussed this with your rheumatologist? 


Answer Options 
Response 


Percent 


Response 


Count 


Yes 30.6% 245 


No 12.0% 96 


N/A 57.4% 460 


answered question 801 


skipped question 56 
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Do you know what the eligibility criteria is, according to current NICE guidelines to 


access biologic therapy? 


Answer Options 
Response 


Percent 


Response 


Count 


Yes 46.2% 390 


No 53.8% 454 


answered question 844 


skipped question 13 


 


 


Yes 


No 


 


Do you know what the eligibility criteria is, according to current NICE 
guidelines to access biologic therapy? 


 


 


 


 


 


 


 
46.2% 


 


53.8% 
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If you have been told you don't meet the eligibility criteria to access a biologic therapy 


under current NICE guidelines, what options have been suggested to you? Please tick all 


that apply. 


Answer Options 
Response 


Percent 


Response 


Count 


I have been offered another standard DMARD 6.1% 48 


My consultant has applied for funding for a different 


biologic 
1.5% 12 


I have been offered periodic intra muscular steroid  


injections 
8.7% 68 


I have been offered an increase in pain and anti- 


inflammatory medication 
6.1% 48 


I have been offered self-management training 1.7% 13 


I have been offered a low dose of oral steriods 5.0% 39 


I have been offered a place on a clinical trial using a 


biologic 
1.0% 8 


None of the above have been suggested or offered 13.1% 103 


N/A 68.5% 538 


Other (please specify) 6.1% 48 


answered question 785 


skipped question 72 


 


 


If you have been told you don't meet the eligibility criteria to access a  
biologic therapy under current NICE guidelines, what options have been 


suggested to you? Please tick all that apply. 


I have been offered another standard 
DMARD 


4.60% 9.20% 


9.20% 


61.20% 


7.20% 


0.70% 


2.00% 


19.70% 
0.70%


 


My consultant has applied for funding 
for a different biologic 


I have been offered periodic intra 
muscular steroid injections 


I have been offered an increase in 
pain and anti-inflammatory 
medication 
I have been offered self-management 
training 


I have been offered a low dose of oral 
steriods 


I have been offered a place on a 
clinical trial using a biologic 


None of the above have been 
suggested or offered 
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If you are or have been eligible for a biologic therapy, has funding ever been refused for 


this treatment? 


Answer Options 
Response 


Percent 


Response 


Count 


Yes 2.7% 22 


No 45.9% 377 


I don't know 13.0% 107 


N/A 38.4% 315 


answered question 821 


skipped question 36 


 


 


Yes 


No 


I don't know 


N/A 


 


If you are or have been eligible for a biologic therapy, has funding ever 
been refused for this treatment? 


 


2.7% 
 


 


 


 


38.4% 


 
45.9% 


 


 


 


13.0% 
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Please only answer this question if you are currently being treated with a biologic or have 


been treated with one previously. Being on a biologic treatment has provided benefits 


beyond my previous (non-biologic) treatment in the following way(s). Please tick all that 


apply. 


Answer Options 
Response 


Percent 


Response 


Count 


It has reduced my pain levels 75.7% 367 


It has reduced my level of fatigue 54.0% 262 


It has enabled me to do day to day activities 64.9% 315 


It has enabled me to get back to work 18.6% 90 


It has enabled me to regain more independence 48.7% 236 


It has slightly improved my overall quality of life 26.6% 129 


It has significantly improved my overall quality of life 56.1% 272 


It has not provided any further benefits over my previous 


treatment 
7.4% 36 


Other (please specify) 14.4% 70 


answered question 485 


skipped question 372 
 


 


Please only answer this question if you are currently being treated with a  
biologic or have been treated with one previously.   Being on a biologic 


treatment has provided benefits beyond my previous (non-biologic) 
treatment in the following way(s). Please 


It has reduced my pain levels 


13.60%  9.10% 
It has reduced my level of fatigue 


31.80% 
59.10% 


It has enabled me to do day to day 
activities 


It has enabled me to get back to work 


36.40% 
45.50% 


36.40% 


45.50% 


4.50% 


It has enabled me to regain more 
independence 


It has slightly improved my overall quality 


of life 


It has significantly improved my overall 
quality of life 


It has not provided any further benefits 
over my previous treatment 


Other (please specify) 
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There are new lower cost drugs called 'biosimilars', which are manufactured to be similar 


(but not identical) to existing licensed biologic treatments. These may, over time, replace 


some of the current biologics but it will be some time before they will be widely used   in 


the NHS. Which of the following statements best reflects your view on this? Please tick 


one. 


Answer Options 
Response 


Percent 


Response 


Count 


 
As long as they are effective I would be happy to see  


 
33.8% 


 
282 


lower cost biosimilar drugs replace the current biologics   


I do not have a strong feeling one way or the other 4.3% 36 


I think it is really important that all effective treatments  


remain available in the NHS 
46.3% 386 


I don't know enough about biosimilars to form an opinion 
29.1% 243 


Other (please specify) 3.8% 32 


answered question 834 


skipped question 23 
 


 


There are new lower cost drugs called 'biosimilars', which are  
manufactured to be similar (but not identical) to existing licensed 


biologic treatments. These may, over time, replace some of the current 
biologics but it will be some time before they will b 


1.30% 


25.20% 


As long as they are effective I would be 


happy to see lower cost biosimilar drugs 
replace the current biologics 


I do not have a strong feeling one way or 
the other 


37.70% 


39.70% 


I think it is really important that all 
effective treatments remain available in 


the NHS 


I don't know enough about biosimilars to 
form an opinion 


5.30% 


Other (please specify) 
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Appendix 2 – NRAS short case studies and 
free-text responses from survey (Appendix 1) 


Appendix 2 forms part of the NRAS Response to DSU Report and Assessment Report relating 
to the Multiple Technology Appraisal (MTA) Adalimumab, etanercept, infliximab, 
certolizumab pegol, golimumab, abatacept and tocilizumab for the treatment of rheumatoid 
arthritis (review of TA guidance 130, 186, 224, 234 and part review of TA guidance 225 and 
247) [ID537] 


 


XXXXXX 
I am a 46 year old female who was diagnosed with RA in 2002, put on a combination of 
Methotrexate, Prednisalone, Calcichew, pain killers and Etodolac. After 5 years it became 
apparent that the Methotrexate wasn't doing its job so I was then given Sulphasalazine in its 
place. This caused me excessive weight loss so was eventually replaced with Leflunomide 
which I have been taking for some 5 years plus now, I believe. Due to not successfully 
controlling my symptoms, I was prescribed Hydroxychloroquine to take alongside the 
Leflunomide, (and other meds), which brings my story up to date.  I have failed DAS scores 
on several occasions in the past, but have raised DAS 1 month ago and am due to have a 
second DAS done tomorrow with a view to putting me forward for Biologic drugs asap. 
I returned to an office based job on a part time basis two years ago after being out of work 
due to my illness for almost 11 years.  My main fear is that I am now deteriorating again and 
I may have to give up work again. I do not want to go backwards. 


 


XXXXX  
I was diagnosed with Rheumatoid Arthritis in November 2014, after my symptoms got 
progressively worse since 2013. I was originally told it was my weight and made to feel I was 
wasting a doctors time, but after asking for a second opinion and blood tests it was 
diagnosed as RA. 


 
I was started on DMARDS but was allergic to them and so then given Methotrexate which 
made me very breathless, after x-rays I was taken off them and put onto steroids for 6 
weeks. My consultant now seems to think as I have no damage to my joints at present, I can 
manage on 3 steroid injections a year. I am not allowed a biologic as it is too expensive and I 
suspect as I am 67years old !!!!! 


So regardless of the pain which is excruciating at times and continual fatigue I am on these 
injections which put weight on the already big weight problem I have. Yes if I was allowed 
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this biologic and it gave me a better quality of life I would go for it. 
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In 2 years I am in a wheel chair as cannot walk, am now finding my arms cannot cope with 
driving, I need help to dress and I cannot perform the basic cleanliness tasks. I cannot lift the 
kettle, you name it feels I cannot do it, do these “professionals” know how frustrated and 
useless one feels??? 


 


XXXX 
Over the last two and a half years I have tried Sulfasalazine, which made me very sick. I 
have been on the maximum dosage of Hydroxychloroquine for 19 months, with no 
benefit. I have also been taking Methrotrexate since September 2014. The tablets made ill, 
and now injection dosages have increased from 10mg through 15mg and 20mg, with no 
effect except to make me very tired. I am in constant pain, and take painkillers every day. I 
walk with a stick and then not more than 50 yards. My world is very small; I cannot travel or 
do normal day to day activities. 


 


RA started in one ankle joint, and DMARDS have done nothing for me. RA is in fact now 
spread to both ankle joints, making my mobility so poor. NICE will not recognise RA in feet 
and ankles as part of the DAS. This is totally unacceptable. I hope that my consultant will 
apply for biologics for me, given my situation. If I cannot access biologics I do not see what 
my future treatment can be.  I will be failed by the NHS. 


XXX 
I have been diagnosed for approx. 2 yrs, I am currently on 25mg methotrexate injection 
weekly, hydroxychloroquine 4oomg and 2000mg sulphasalazine daily, these drugs make me 
feel worse than the actual disease and I am ready to give in, I work 5 half days a week and 
have to inject methotrexate on Friday as I am ill all weekend. 


 
I am 42yrs old with 2 teenage boys and my husband who I try to take care of, I work as a 
receptionist in a busy Doctors surgery during the week. In an ideal world there would be 
something out there for me that slowed the disease without destroying me! I am well 
looked after by the nurses but have only ever seen a consultant on the occasion of my 
diagnosis and have no idea what my das score is, I just know I am yet to be in remission. 


 


I am aware that I have not been in this system very long so not sure if my story will be useful 
or not, but in my opinion these drugs are awful and reduce quality of life rather than offer 
the improvement that is hoped for. 


 


XXXXXXX 
I would like to say that the drug rituximab saved my life, I was at the stage with my RA where 
I could not stand the pain anymore after 10 years and all the drugs that my team tried did 
not work. I could not walk, I just laid on the sofa and cried, all the time filling my body with 
painkillers as if they were sweets. I was fat with all the steroids that were pumped into me, 
constantly having urinary tract infections and all the time having antibiotics and just losing 
the will to live, Then a miracle happened, and that's what it was a MIRACLE,  my RA team 
said I qualified for rituxamade, and my life changed completely , I have had three sessions 
spread out over three and half years, and I know I could not go back to the place I was in 
before, ok I have flares occasionally which I can cope with, I have lost weight as I am more 
mobile, no more infections, Surely the cost of this wonder drug,  far out weighs the 
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cost of me having to be constantly at the GPs and hospital, being supplied with antibiotics 
and masses and masses of painkillers, plus the thought of a heart attack due to weight gain. 
Please please I beg, not just for me but for other poor people with this debilitating disease 
to let us continue with it. 


 


XXXX 
I was diagnosed with Rheumatoid Arthritis in 2009. I was put on a number of drugs including 
Methatrexate over the following months but while things improved for a while, the pain, 
fatigue, difficulty in mobility and lack of strength returned. The impact on everyday life was 
significant for me, with the pain in my wrists being the biggest obstacle. With Grandchildren 
entering my life I wanted to play an active role but hated the idea I wouldn't be able to pick 
up a baby. 


 


In 2011 I was put on a Biologics treatment, Humira. Apart from a fusion operation of two 
joints in my foot in 2013, which was a great success, I am currently in remission. I work 15 
hrs a week, enjoy my time with my Grandchildren and can enjoy a bit of "pottering" in the 
garden (no heavy work). By managing my activities and rest times sensibly along with the 
drugs and Biologics I am very happy and very grateful. 


If I was no longer receiving Humira or it stopped working I would dread the return of the 
misery of painful joints, stiffness, fatigue and lack of wellbeing I now have. 


 
 


XXXXXXXX 
In November of 2013 My consultant at Lincoln County Hospital decided that after being on 
methotrexate (controlling RA to a certain extent), and sulphazasaline (very little impact on 
my RA) that my RA was not being controlled adequately. I was at this stage suffering more 
flares and flares in different joints especially my feet, which was completely debilitating 
causing me to have to crawl on my hands and knees. 
I started Enbrel in February 2014. This was absolutely my wonder drug. Working very 
quickly on the inflammation which also improved the fatigue side of RA. Sadly I was having 
allergic skin re-actions to this and had to come off. Whilst waiting for funding for Humira I 
had the worse flare ever, so in answer to your question about biologics being withdrawn. I 
can from personal experience say that the affects are quite horrendous. 


Humira has given me my life back. I still pace myself as I have damage from RA but believe I 
am now in re-mission because of the Humira though understand I have to be on these type 
of drugs to keep myself in remission. Hope I will be one of the lucky ones that Humira will 
stay working for me. 


 


 
XXXX 
I was diagnosed with palindromic rheumatoid arthritis 2 years ago after experiencing 
shifting joint pain and extreme fatigue. I was 68 at the time. I was put on DMARDS but 
experienced an allergic reaction. Because of an underlying kidney problem I was unable to 
go on to methotrexate so I was kept on sulfasalazine for some time with little improvement, 
and had to have short courses of steroids to get me through the worst times. 







NRAS, Ground Floor, 4 The Switchback, Gardner Road, Maidenhead, Berkshire SL6 7RJ 


 


 


As my DAS remained high and I was still suffering from joint pain (albeit now localised more 
to my wrists and fingers) I was cleared to go onto biologic drugs about 9 months ago. 
Initially the improvement was not marked and I had to have another course of steroids. 
However in the last 2 months things have really improved and I would say that I feel back to 
how I felt before developing RA. 


 


I have some residual wrist pain but it does not really affect what I can do. Although retired, I 
now feel able to resume activities that were impossible a year ago (gardening etc), and my 
quality of life is very good. I still have a degree of fatigue bit it is felt that this may be more 
due to my kidney problem than due to RA. 


 


I consider myself to be in remission now and would dread the thought of not being able to 
continue with biologics. 


 
XXXXX 
My name is XXXXX XXXXXXX, aged 22, and I have recently been started on biologic therapy 


in combination with methotrexate, for the treatment of my arthritis. I am 5 weeks into the 
treatment and have already noticed a huge improvement. I can now lift mugs and plates 
with one hand with hardly any pain and the swelling in my fingers and knees has mostly 
subsided. I no longer get severe wrist pains in the morning and can start the day feeling 
more positive! I don’t know what I would do without this medication as it has already made 
such a huge difference and I can’t wait to see even further improvements. I can’t imagine 
going back to DMARDs alone and would be devastated if I had to live my life this way again. 
I feel younger and more like a normal 22 year old (despite the strange looks I get down the 
pub when I show people that I can now lift chairs) and have more hope for the future. 
Despite this, biologics come at the price of being more prone to infection, however I’m 
willing to tolerate the occasional bouts of tonsillitis in exchange for having my life back. 


 


XXXXXXX 
I began not to cope with life. I was permanently exhausted. My body hurt. My hands and 
wrists didn't work. My fingers curled over and would not straighten. My feet would not co- 
operate with shoes or walking. My knees were swollen and painful. My neck didn't turn 
without extreme pain. I was clumsy and angry with myself. What was happening to me? My 
mum died and I had three months off work. The Doctor gave me Prozac. 
I was eventually diagnosed with RA. I had 20mg of Methotrexate and a Steroid injection. 
There was some improvement for about six weeks. I had Steroid injections in my fingers and 
Hydroxychloquine was added. I was still not able to look after myself. I can still vividly 
remember being on my own in the house stuck half in and half out of a tshirt. I thought I 
could undress myself. I went back to work. I took Diclofenac and Cocodamol to get me 
through the day. I had an outstanding school and I wasn't good enough. I retired. 
I was given Tocilizumab as part of a Clinical Trial. I improved almost immediately. 
I could walk and drive again. I could choose what I wanted to wear, except heeled shoes. My 
feet are still unco-operative. I could garden and cook and look after my partner. I go to yoga 
classes twice a week. I grow lots of vegetables and flowers. I go on lots of holidays. I am on 
the local Patient Partnership Group. 
I still have problems but they are manageable. I would not want to go back to how I was 
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before the biologic drug. I was quite helpless and needed support from others. Now I can 
look after myself and my family. 


 


Mrs D 
I was diagnosed in February 2012 with RD. I was very unlucky and had it in practically every 
joint practically over night. I couldn't get out of bed and had to be carried to the bathroom. I 
was put on steroids which helped greatly and started on meth and HCQ. Both of these 
helped but as soon as the steroids were lowered I was in agony again. Couldn't walk with out 
a limp and in constant pain. Couldn't use my hands. 
March18 2013 .at 6.30 pm ,first injection of Enbrel, by 11.30 pm I got up out of the chair like 
a normal person, (without having to launch the top half of my body forward to drag the 
lower half of me out of the chair, as my knees and ankles couldn't help me). then I walked 
half way up the stairs and realised I wasn't putting both feet on each step and leading with 
the right leg (as this leg was less painful) and came down the stairs fairly normally. I was 
excited but knew the test would be coming off the steroids. Well I went from 25 mg 
prednisolone to none and yes the Enbrel is still working. I have a few side affects but nothing 
I can’t live with. I have my life back. I still have the odd twinge if I walk or stand for hours. I 
get a few chest infections, then I have to stop my injections and take antibiotics and the pain 
starts to come back and I can’t wait to start my injections again. 
I truly have my life back. 


 


XXXXXl 
I have been in Enbrel for 3 months now and it has completely changed my life. I can now do 
most things I did before developing RA, some 3 years ago. 


 


I was ill for a year before diagnosis and then 2 years on DMARDS, including sulfasalazine, 
methotrexate and leflunomide. Nothing worked effectively and I had to reduce my working 
days, stop hobbies etc. I had pain every day and had to be helped to dress, bathe, walk. I 
noticed major improvement with my first injection of Enbrel 3 months ago and since then 
have continued to improve. 


 


I would be completely devastated if I couldn't continue on the biological drugs. My life 
would not be worth living if the Enbrel was taken away. This drug has literally been a life 
saver for me; I was so depressed because of the pain and limitations in my life that I 
seriously considered ending it. 


 
XXXX 
I was diagnosed with RA aged 27. At first I was on Sulfsalazine and Methotrexate. I stayed  
on that combination for 2 years. I didn't find it helped and the Methotrexate made me feel 
quite ill for 6 days out of 7. I had a poor quality of life. The Methotrexate was replaced by 
Hydroxyquinaline and I was on that combination for a year with little or no improvement. 


 


My consultant said he'd like to try Etanercept. This was a revolution in my treatment. Within 
weeks I was feeling less pain, less fatigue and had more movement. I was on Etanercept for 
a good while but unfortunately the one style injections did not suit me and I started to 
become needle-phobic. My consultant decided to put me on Infliximab as it was done via 
infusion and would be less stressful for me. Unfortunately, after 4 infusions, I took 
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anaphylaxis reactions to infusions 5 and 6 so had to discontinue. The few short months on 
Infliximab had made such a massive improvement on my life. I have now been on 
Golimumab for nearly 2 years and have achieved remission status with occasional 
breakthrough flare up. I can go hill walking, mountain biking, road cycling, snorkelling, etc. I 
can be a proper, active Mam to my son. For me, Biologics have given me my life back. 


 


XXXX 
I was diagnosed with a severe and unremitting form of RA in 1991. I had to give up my work 
as a lecturer only 6 months after diagnosis and the following year, had the first of many joint 
replacements and surgical interventions. 
It took time to find the optimal biological treatment and I was extremely grateful to be 
granted access to a number of therapies before - miraculously! - finding the one which 
works for me. I’ve ceased to be a wheelchair user and, although I continue to live with 
severe cervical and lumbar spine damage, I have regained some useful mobility and, most 
importantly, a valuable degree of energy after years of exhaustion and fatigue. (I feel 
strongly that it is often the latter which impedes individuals from living and working to their 
potential.) 


It would be no exaggeration to say that, after trying other biologics without any 
improvement, access to an effective therapy has changed my life. I undertake voluntary 
work for several charities and I would like to think that the personal fulfillment which I gain 
is complemented in benefits to the organisations for which I volunteer. 


XXXXXXXX 
 
I qualified for tocilizumab infusions about 18 months ago because I failed on other drugs. By 
this time the disease had progressed rapidly and I was in a great deal of pain in both wrists, 
fingers in both hands, thumbs in both hands, right elbow, right shoulder, left knee, both hips, 
left ankle, left toe joint and left big toe.  I was considering taking early retirement or       
going part time because of the impact on my job, and my social/hobby life pretty much 
stopped. Everything I love doing - sewing, jewellery making, photography, finger weaving, 
micromacrame and other hand-intensive hobbies - I had to stop. I had no energy, I was 
sleeping over 10 hours a day, my mood was depressed and all I could see was doom and 
gloom. I couldn’t drive because of the pain in my feet and I was more or less housebound. I 
shuffled around like a 90 year old. 


 


My reaction to the infusion was slow. There were some small but noticeable improvements 
after the first infusion but it took the second infusion to really make a difference. By 
the third infusion I had gone back to using one walking stick, I could drive, I could go back to 
my hobbies, I had no more hip pain and all previously affected joints reduced in size and 
pain levels.  My energy levels were higher than they’d ever been and I was sleeping 
better. My mood was elevated and I went back to being my usual cheerful, cheeky, 
optimistic and challenge-loving self. I actually began to forget to take pain medications 
and wasn’t watching the clock for my next dose as previously.  In short, I got my life back. 


After a year we trialled weekly injections at home. I found the subcutaneous injection 
mostly ineffective and within a few weeks I had gone back to how I was before the 
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infusions.  The disease progressed and caused what appear to be permanent problems in 
my left foot, meaning I now have to buy an automatic car. I was returned to infusions and 
within a couple of weeks of the first infusion things improved rapidly again.  I’m driving 
again using a manual transmission and am able to go to work, go out and have a normal life. 


Tocilizumab has changed my life. Without it I would be mostly disabled by now and in a 
tremendous amount of pain. I wouldn’t be working and I would be pretty much 
housebound without an adapted car (no foot pedals). My life would be horrible. I’ve had - 
for the very first time - barely any side effects other than some weight gain and a small rise 
in cholesterol levels which I’m managing through a vegan raw/Mediterranean diet which 
has made an amazing difference to my health overall. 


XXXX 
I have had RA since 1986 and have had a few flare ups over the years. Four years ago I was 
on Methotrexate, Sulphasalazine and Hydroxychloroquine and doing well until the Doctors 
suggested that I drop off the Sulphasalazine.  This caused a bad flare up which didn't 
respond to restarting Sulphasalazine or increasing my methotrexate dosage. My joints were 
badly swollen, I was in a lot of pain and my company tried to get rid of me on the grounds of 
poor health even though I was doing my job to the required standard. 


 
I was put onto Enbrel and it was a revelation for me. I felt the difference within a week, was 
much better after two weeks and after six weeks the swelling in my joints had gone and my 
pain levels were almost zero. I was once again able to do the things I could before the flare 
up started, Enbrel gave me back my life as I know it.  I work full time, pay 40% tax and 
believe that I make a valuable contribution to society. If Enbrel were to stop working and I 
was refused another biologic I would prefer death to a life of pain and misery. 


 


XXXXX 
I developed rapid onset rheumatoid arthritis at the end of 2011 aged 65. 
I had been an active person-gardening, hill walking and travelling the world before the 
arthritis struck. The arthritis left me unable to walk properly, get myself up from a sitting 
position or stand for any length of time. DEMARDS helped me to do these everyday things 
again but with difficulty and pain. I certainly could not carry out my former activities. After 
being accepted for the biologic CIMZIA my life is back to normal and I am virtually pain free. 
I have just returned from Australia to see my grandchildren, something I could not have 
contemplated before taking CIMZIA. If CIMZIA or an equivalent biologic was withheld, my 
quality of life would be considerably reduced. It doesn't bear thinking about. 


 


XXXXX 
"The rheumatoid arthritis (RA) is better controlled since I began taking the biologic therapy 
Cimzia in October 2014. My life is heading in a positive direction.  There are a number of 
ways that the biologic has had a positive impact on my life: (1) I can resume looking after my 
family and home and keeping in touch with friends; (2) I thought I was going to have to stop 
working but now I can continue with self-employment and voluntary work projects; (3) since 
RA I had to stop running, playing tennis and taking part in aerobic classes, I can now begin to 
build up my muscle strength - going to the gym and walking as well as attending tai chi 
classes for relaxation; and (4) I have been able to reduce or cease the other drugs I was 
taking so now suffer less side effects.  I would feel extremely concerned if I thought I had to 
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go back to the pre-biologic days of lack of mobility, walking with a stick, sore, painful and 
swollen joints, sleepless nights, fatigue, nausea, anaemia, depression and tearfulness, lack 
of self-confidence and fear about what was happening to me." 


 


XXXXX 
After reading your request on the Healthunlocked forum I felt I had to write a little about 
me and my RA. I am truly horrified to read that there is a chance that if for some reason I 
have to stop taking Enbrel I may not be offered another biological drug. I know that funding 
in the NHS is constantly in the media but surely someone should realise that if we are 
denied these life changes drugs we would be more of a burden on the state than the cost of 
the drugs. More hospital admissions, joint replacements, not to mention the help that we 
would be entitled to such as PIP etc. 
After going through the strict criteria set down by NICE I started Enbrel in November 
2012. My RA at this point was really bad. I had a DAS score of 7.2 at my first assessment, 
heaven knows what it would have been by the time I started it.  I was more frightened of 
the drug not working than any side effects. I felt the benefit of the drug the next day and at 
my three month assessment I was in remission and to date I still am. No pain relief needed 
at all! 


This drug simply gave me my life back. It gave me back something that this terrible 
disease took away. From feeling like a worthless blob sitting on the sofa, in pain every time I 
moved I am now full of energy, pain free and able to live life to the full....truly an amazing 
drug. 


I know that there is always the possibility of the drug not working but I have always felt safe 
in the knowledge that if this did happen there were other options for me to try. To think 
that this option could be taken away from me truly horrifies me. Going back to the black 
place is somewhere I just don't want to return to. 


 


 


A selection of anonymous free-text responses from our survey (Appendix 1) 


Question: If you are receiving biologic therapy, how would you feel if you no longer had 
access to this medication or another biologic therapy in future? What impact would this 
have on your life? 


Quality of Life 


“It would be devastating. My life would not be worth living I would probably be in constant 
severe pain and unable to function.” 


“I would be horrified if I no longer had access to biologic treatments as I know that my 
disease would become completely out of control rendering me completely immobile and 
incapacitated as well as in severe, continuous pain.” 


“I would feel suicidal, if my arthritis returned to pre-Enbrel levels it would ruin my life, leave 
me unable to work or maintain any quality of life. Suicide would genuinely be the first 
option I would consider.” 
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“I would have to stop working as an Advanced Nurse Practitioner. I would be totally 
devastated. The terrible debilitating fatigue and stiffness would return. The pain in hands 
feet knees ankles hips shoulders would return. I would not be able to sleep through the 
night even with anti-inflammatory and analgesia. I would become depressed again. I would 
lose hope I would lose interest in life.” 


“Terrified. Humira transformed my life. Previously I was unable to live a normal life. Pain 
often too severe to think of anything else. Often unable to dress. Usually unable to prepare 
food, do up buttons, tie shoelaces, write, etc.” 


Work 


“If the Rituximab was removed I believe that I would not remain in employment. Even with 
this therapy I struggle to remain at work because of the fatigue and recent deformity of my 
dominant hand.” 


“I would be devastated if I could no longer have biologic therapy. When first diagnosed I 
deteriorated quickly and was in a wheelchair and unable to open door, dress myself, shower 
unaided etc . As a result of the drug regime my swollen, painful joints once again worked 
normally and I was even able to return to work full-time as a primary school teacher (I am 
now retired because I am 66).” 


“I would end up losing my job and my life as I know it. My RA is getting worse each year but 
is being controlled well with my RA team but if I lost the meds I would lose everything, I 
wouldn't even be able to get out of bed.” 


“I would be terrified, I am on a biologic because this was the first treatment that kept my 
disease under control. I live alone and support myself by working full time, if my health 
deteriorated it's unlikely I would be able to work full time. I do not know what my future 
would hold, I feel sick just thinking about it.” 


Family 


“Recently taken off Etanercept which appeared to be fantastic compared to Rituximab 
which I have just been started on.  During the changeover time I was virtually unable to 
walk, with severe pain and swelling in my knees hips and shoulders, impacted severely with 
caring for my children and also affected my marriage due to my husband having to take a lot 
of the home responsibilities on.” 


 
“I'd be devastated as I have not tolerated DMARDS or benefitted from them so biologics are 
my only hope of controlling this disease and living a relatively normal life. I want to be an 
active part in my children's lives and enjoy life without the restriction of pain and stiffness 
and the unrelenting fatigue.” 


 
“I would be unable to care for my 2 young children, I would be unable to continue my part 
time employment and I would need help with everyday tasks.” 


 


Wider impact on society 


“We are a close, loving family but I would feel like a burden. There would be more strain on 
my husband who does a great deal for me already. I would have to apply for help from the 
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state thereby costing more to the taxpayer. I can't even imagine how I would cope as the 
pain is unbearable during a flair.” 


“At the moment I work full time, pay 40% tax and make a valuable contribution to society. 
Without Enbrel, or the right to try a second biologic were it to fail, I feel that I would be 
being 'written off' as a human being and considered 'beyond economical repair'. This would 
condemn me to a life of pain and misery, I would have no quality of life and in such 
circumstances would frankly rather be dead than suffer. This may sound dramatic but 
anyone who's been through a flare up themselves or has seen a loved one go through it 
would understand why I feel this way. Enbrel gave me my life back as I know it and the 
thought of life without it fills me with despair.” 


“It would be unbearable, I would be disabled. Although I am unable to do the travelling 
consultant and trainer role that I did before RA hit me, I am able to work from home as a 
writer. Although now on a very low income, I do not draw money from the state. Without 
biologics, I would be completely dependent on the state.” 


“I would be unable to work, would lose my house, would have no independence or income, 
and would be on benefits. In addition I would need far more support from health 
professionals for pain, and systemic symptoms such as anaemia. My ability to walk would be 
affected and I would have trouble looking after myself. I would become very depressed and 
isolated, as I would not be able to walk my dog and would have to move from the area I 
currently live in, where I have social support and neighbours.” 
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Comments on the technical content of the DSU Report and the addendum to the Assessment 


Report on HAQ progression 


The DSU report (2) from members of the Assessment Group provides additional evidence to support 


the rationale behind the approach to HAQ progression adopted in the Assessment Group’s model, 


which is consistent with additional publications with their collaborators. This is particularly 


important given the Assessment Group’s findings (1) that a key variable in determining cost 


effectiveness is how HAQ progression is modelled (1-p04#). In this context, the impact of different 


models of HAQ progression should be considered in sensitivity analyses. However, neither the DSU 


report,  or the related AG report on the impact of the DSU report (3), properly address how different 


approaches might influence the conclusions, namely: 


1. HAQ progression as relative scores versus absolute scores 


The DSU report highlights the potential value of considering four latent class growth models which 


segregate according to DAS score at baseline. However, they have also shown in work with their 


collaborators that the failure to reduce high HAQ scores correlates with increased risk of mortality 


(6). This is part of the argument that absolute HAQ scores are important yet the AG model appears 


to use only relative changes in HAQ scores 


(1-380#) “Rather than use the model predictions for absolute HAQ values, we used the model to 


predict change in HAQ.” 


Proposal: Sensitivity analyses comparing absolute HAQ values versus relative change in HAQ 


scores 


 


2. Time frame 


The DSU report and the AG findings risk extrapolating beyond the time frame of the data. 


(2-p3#) “The cost effectiveness (CE) model requires estimates of HAQ progression over a patient’s 


lifetime from the point at which they would be eligible for biologic therapies” 


 


(1-380#) “Where extrapolation was used beyond the period for which data were available i.e. beyond 


year 15, we assumed zero HAQ progression” 


“it is at these long extrapolations beyond 10 years where there is evidence that the model may 


under-predict HAQ worsening, even within the period covered by the data” 


 


The study cited (5) examines mortality risk up to seven years through 2006, too early to establish the 


potential impact on mortality of a change in HAQ due to bDMARDs. 


 


Proposal: Sensitivity analyses for different time frames for example 10, 15, 20 years to determine 


the uncertainty resulting from this extrapolation  
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3. Uncertainty 


Relevance to Patients of Particular Interest 


It is unclear how the DSU report relates to patients of particular interest i.e. those who are eligible 


for biologic therapies (which under current NICE Guidance is having failed two DMARDs and 


having a high Disease Activity Score (DAS) since they appear to report insufficient data to analyse 


the clinical group of particular interest i.e. cases that had failed two DMARDs and had severe 


active disease i.e. DAS>5.1. 


(2-69#) … to limit the analysis of data only to those patients that meet, or more closely meet, the 


criteria for receipt of biologic therapies. We found that there were insufficient data for analyses 


where samples were restricted to those that had failed two DMARDs and also had a DAS>5.1. 


 


Potential impact of small, clinically relevant differences between biological and conventional 


DMARDs 


Neither the DSU report nor the addendum examine whether the conclusions on cost effectiveness 


are vulnerable to small, clinically relevant differences between biological and conventional DMARDS.  


Proposal: Sensitivity analyses to examine whether small, clinically relevant differences in key 


variables for bDMARDs versus cDMARDs might affect cost-effectiveness; for example: 


i. HAQ progression (4) 


ii. Disease remission 


iii. Dose reduction or withdrawal 


iv. Mortality – particularly cardiovascular mortality 


 


This is particularly important in a complex model where it is difficult to see what is going on “under 


the bonnet”.  


Proposal: Use the model to show how clinically effective an agent needs to be for key variables 


such as HAQ progression and mortality to be cost effective 
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Executable Model 


 
Adalimumab, etanercept, infliximab, certolizumab pegol, 
golimumab, abatacept and tocilizumab for the treatment of 
rheumatoid arthritis (review of TA guidance 130, 186, 224, 234 
and part review of TA guidance 225 and 247) [ID537] 


 


The economic model enclosed and its contents are confidential and are 
protected by intellectual property rights, which are owned by ScHARR TAG 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 Agreement 
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 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. 


Please upload and submit your response via NICE Docs/Appraisals.  Any 
responses that are not sent via NICE Docs/Appraisals 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). 


March 2015 







Issue 1 Overview of Pfizer concerns with the model 


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


In the previous review of the Assessment Group (AG) 
economic model Pfizer identified a substantial number of 
errors and discrepancies between the AG model and 
reporting in the Technology Assessment Report (TAR). 
Based on these findings, Pfizer proposed that the economic 
model undergo an independent technical review to ensure 
that no further errors exist within the model. 


While many of the errors identified in Pfizer’s review have 
been corrected (document 1a), several errors remain, 
including:  


1. bDMARDs are not cost-effective at zero cost, 
despite being more effective, which shows large 
discrepancies between the AG and manufacturer 
models 


2. The relationship between HAQ and pain used in the 
AG base case is not the most favourable for 
biological disease modifying anti-rheumatic drugs 
(bDMARDs). 


3. Unrealistic monitoring assumptions for patients who 
receive bDMARDs 


4. Implementation of mortality 


Furthermore, it is unclear whether the economic model has 
undergone independent review and validation, which is 
regarded as an important element of economic modelling 
best practice (Eddy et al. 2012). 


Consequently, Pfizer are concerned that unidentified errors 


The Pfizer economic model underwent 
extensive validation, including primary 
verification by the model developer and 
further verification by an external health 
economist on two occasions (See section 
4.3.6 of the Pfizer evidence dossier). The 
approach was also based upon one accepted 
in a previous Technology Appraisal. 


In the absence of independent validation of 
the AG model, Pfizer recommend that the 
Appraisal Committee compare results from 
the AG model to those submitted by 
manufacturers. 


 


Not applicable 







remain and that results do not accurately reflect the cost-
effectiveness of bDMARDs when compared to conventional 
disease modifying anti-rheumatic drugs (cDMARDs). 


Issue 2 Model code and general transparency  


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


Pfizer are concerned that the economic model constructed 
by the AG remains extremely opaque (identified in issue 1 of 
our previous response), which limits the opportunity for 
consultees to review the accuracy of the model and the 
results it produces. 


Our main concerns include: 


a) Model code: fails to adhere to best practice with 
regards to Visual Basic for Applications (VBA) 
coding. For example in Module: sim_toshRA Ln 434 
there is unclear text referring to: “'Matt has added in 
these lines” and Ln 540, “JON NEW”. Insufficient 
labelling of the intended purpose has been included. 


b) HAQ progression: outputs on HAQ progression, 
estimated using Latent Class Growth Model (LCGM) 
techniques applied to the ERAS cohort, are not 
provided. For this important outcome it is unclear 
exactly how a simulated patient’s HAQ progressed 
whilst receiving treatment. 


c) Model inefficiency: to simulate 20,000 patients can 
take over 12 hours (moderate, DMARD-IR 
population). This is impractical and requires 
consultees to trade-off precision when reviewing the 
models accuracy (i.e., fewer simulations) for 
pragmatism (i.e., maximising the number of potential 


Several amendments could be included to 
improve transparency: 


a) Labelling within the VBA code should 
be revised to ensure the purpose is 
clear. 


b) The distribution of and mean HAQ 
scores at death for each sequence 
should be included as an additional 
model output. This was included in 
the Pfizer model and supported 
validation of our model projections. 


c) The coding approach should be 
reviewed to identify opportunities for 
greater efficiency. For example the 
Pfizer model is an individual patient 
level simulation capable of analysing 
50,000 patients in 20 minutes. 


Pfizer believe that the results produced by our 
model are a credible reflection of the cost-
effectiveness of bDMARDs; therefore, in the 
interest of time, we would recommend the 
Appraisal Committee should use Pfizer’s and 
other manufacturers’ models to assess the 
cost-effectiveness of bDMARDs. 







issues tested). 


Issue 3 In the AG base case bDMARDs (ADA, ETN and GOL) sequences are not considered cost-effective at zero cost  


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


Given the high ICERs estimated in the AG base case, Pfizer 
ran scenarios to validate the accurate inclusion of drug costs 
in the model. One scenario tested assumed that there was 
no cost associated for bDMARDs (i.e. prices at £0). 


The estimated ICER for the bDMARD sequences vs. the 
cDMARD sequence ranged between: 


ERAS HAQ progression: 


 approx. £24k to £33k* 


Linear HAQ progression 


 approx. £12k to £17k* 


Pfizer are extremely concerned that treatments 
acknowledged to be more effective than cDMARDs were not 
cost-effective at zero price. This emphasises differences 
between manufacturer evaluations presented as part of this 
appraisal and economic evaluations presented in previous 
technology appraisals (e.g., TA130, TA186, TA225.). 


*NOTE: For expediency simulations were undertaken with 
only 2,000 patients. Therefore, there is likely to be some 
variation in results. 


The causes of the implausible results observed 
in this test scenario are unclear. However, Pfizer 
believe it relates to the non-representative 
sequence of treatment compared in the AG 
model (a concern raised in Pfizer’s response to 
the TAR – 25/09/2013). Recent discussion in a 
DSU report on Assessing technologies that are 
not cost-effective at a zero price suggests that 
costs unrelated to the technology being 
appraised should be considered for exclusion 
from the analysis (Davis 2014). 


We reiterate that the AG model should be 
designed to examine the incremental impact of 
the first bDMARD and not a sequence of 
bDMARDs. 


Pfizer anticipate that amending treatment 
sequences to reflect the incremental 
impact of the first bDMARD would reduce 
ICERs for bDMARDs. 







Issue 4 Relationship between HAQ and Pain in the AG model has a significant impact on model results and few details 
of the relationship have been released to consultees for review 


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


In Pfizer’s previous review of the AG model we raised 
concerns regarding an error in how the relationship between 
HAQ and pain using the ERAS cohort was implemented 
(original issue 6). We requested further information on the 
analysis undertaken to estimate the aforementioned 
relationship as this had a large influence on results (original 
issue 7). 


While the AG addendum to the TAR (document 1a), Table 1, 
mentioned that an error in how the NDB data was applied in 
the AG model was corrected (correction 18), including a 
simple statement that: 


“A third option, [NDB (updated 2014)] has been added to the 
model. In this option the value for pain has been divided by 
10, compared with the previous NDB value, in order that the 
formula is correct” 


Pfizer are concerned that the AG fail to appropriately 
describe in the TAR addendum or updated TAR where the 
data for this “third option” is sourced and how it differs to the 
original estimates.  


Furthermore, in Section 4 of document 1a, the AG state that: 


“The data source used for establishing the relationship 
between HAQ and pain was also seen to influence the 
results markedly; the Assessment Group base case uses the 
estimate most favourable to the bDMARDs.” 


Upon further review Pfizer believe that the AG base case 
utilises the updated NDB data, which contradicts the above 


Pfizer believe that the AG should report 
results for a scenario using the “NDB 
Quadratic Regression (Temporary)” estimate, 
which is most favourable to bDMARDs. This 
would show the impact of this variable in 
calculating ICERs and would more accurately 
illustrate the considerable uncertainty in the 
AG model results. 


The impact on the ICER for the ETN+MTX 
sequence vs. cDMARD sequence of using 
the original NDB analysis to estimate the 
relationship between HAQ and pain is 
substantial compared to the updated NDB 
analysis: 


This correction changes the ICER by 
approximately £7k in the setting Pfizer 
consider most appropriate to assess the cost-
effectiveness of bDMARDs (Linear HAQ 
progression and original NDB analysis). 


Linear HAQ progression (0.045) 


1. Original NDB analysis – ICER approx. 
£29k 


2. Updated NDB analysis – ICER approx. 
£36k 


ERAS HAQ progression: 


1. Original NDB analysis – ICER approx. 
£48k 


2. Updated NDB analysis – ICER approx. 
£65k 


 


NOTE: For expediency simulations were 
undertaken with only 2,000 patients. 







statement, as the ICERs for bDMARD sequences compared 
to a cDMARD sequence are higher than the original NDB 
analysis option available in the updated model. 


Therefore, there is likely to be some variation 
in results. 


Issue 5 Unrealistic assumption that patients on bDMARDs will receive a hospital outpatient visit every month whilst on 
combination bDMARDs + MTX and bDMARD monotherapy 


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


In Pfizer’s previous review of the economic model it was 
highlighted (original issue 15) that the AG model assumed 
patients who receive bDMARDs require monthly outpatient 
appointments at an estimated cost of £134 following the 
initial 6 month response period. This included a full blood 
count (£3), hospital outpatient appointment (£128), and 
biochemical profile (£3). 


Pfizer note that this approach has not been updated and 
therefore continue to disagree with the updated AG model. 
The approach taken by the AG overestimates the monitoring 
costs of etanercept and other subcutaneous bDMARDs. 
Pfizer suggest that the original monitoring assumption used 
in TA130 is more appropriate and a better reflection of UK 
clinical practice (Chen et al. 2006). Chen and colleagues 
include monitoring costs for patients treated with 
subcutaneous bDMARDs every 3 months after the first 12 
weeks of treatment.  


Pfizer propose that the AG model be aligned 
with those accepted in previous appraisals. It 
should be amended to reflect outpatient 
appointments every 3 months post the initial 
6 month response period (i.e., 4 per year) 
instead of the12 per year currently assumed.  


The impact on the ICER for the ETN+MTX 
sequence vs. cDMARD sequence of 
amending the monitoring assumptions for 
bDMARDs to be more reflective of clinical 
practice is substantial.  


This correction changes the ICER by 
approximately £5k in the setting Pfizer 
consider most appropriate to assess the cost-
effectiveness of bDMARDS (Linear HAQ 
progression and quarterly appointments). 


Linear HAQ progression (0.045) 


1. Monthly appointments – ICER approx. 
£36k 


2. Quarterly appointments – ICER approx. 
£31k 


ERAS HAQ progression: 


1. Monthly appointments – ICER approx. 
£65k 


2. Quarterly appointments – ICER approx. 
£57k 







 


NOTE: For expediency simulations were 
undertaken with only 2,000 patients. 
Therefore, there is likely to be some variation 
in results. 


 


 


Issue 6 Despite corrections by the AG errors in how mortality has been implemented in the model are still present 


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


Sheet Name: Lifetables 


Error: vlookups used in cells M25:108. 


The AG has included an amendment to mortality calculations 
within the model (Issue 8 raised in our previous response). 
However, an error remains as the formula selects data from 
columns 3 and 5 from the selected range. Consequently, 
female mortality data is not used to inform the model, instead 
the male probability is applied to females and the rate (rather 
than probability) applied to males. 


This error also has implications for correction No. 13 in 
document 1a – correct application of hazard rates. 


Change the formula from: 


a) =IF(basesex = 0, 
LOOKUP(L25,$A$9:$I$110,3),VLOOKU
P(L25,$A$9:$I$110,5));  


to 


b) =IF(basesex = 0, 
VLOOKUP(L25,$A$9:$I$110,5),VLOOK
UP(L25,$A$9:$I$110,9)) 


Minimal 


 


 







Issue 7 The mapping relationship of ACR to EULAR is still is not available for consultees to critique as this has been 
calculated outside of the model and values ‘hard coded’ into the model.   


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


In our previous review of the AG economic model, we stated 
concerns that the details of mapping ACR to EULAR were 
not provided for consultees to appraise. 


Given our concerns regarding the inappropriate construction 
and use of the EULAR network – which combines both 
moderate and severe trials – we argue that the strength of 
the mapping relationship using the VARA database is 
fundamental to determining whether an ACR or EULAR 
based model is most appropriate to inform the decision 
question.  


Furthermore, Pfizer notes that due to this relationship being 
estimated outside of the model it means the uncertainty in 
this relationship is not characterised within the probabilistic 
sensitivity analysis (PSA). 


Pfizer again requests that the detail and also 
how the ACR to EULAR relationship was 
estimated is released to consultees to allow an 
appraisal of the relationship to be undertaken.  


The relationship should be included in the model 
to ensure that any uncertainty in estimates is 
included within the probabilistic sensitivity 
analysis. 


Uncertain 
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Background 


On the 17th of March 2015 four documents were put on the NICE website. 


These were:   


 An updated version of the Assessment Group report having taken into consideration 


comments received on the previous report and executable model. 1 


 A brief summary of the aforementioned Assessment Group report. 2 


 A NICE decision support unit (DSU) report investigating the progression of disease on people 


with rheumatoid arthritis treated with non-biologic therapies. 3 


 A report indicating the impact on the incremental cost-effectiveness ratios (ICERs) that 


would be implied by the information provided in the NICE DSU report. 4 


Further comments were received in relation to these four documents and in addition the 


Assessment Group has identified an error in the method used to simulate HAQ progression whilst on 


cDMARDs. The purpose of this document is to provide the Appraisal Committee with updated results 


following correction of the errors. Given the change in the method used for simulating HAQ 


progression whilst on cDMARDs the base case values have become more favourable to bDMARDs.  


The base case results follow a discussion of the acknowledged errors. The error relating to the 


simulated HAQ progression relates only to the non-linear simulated HAQ progression. As such, the 


results from the linear analyses remain unchanged from that previously reported for populations 2 


and 3 in the Assessment report. 1  


All Assessment Group preferred scenarios have been undertaken assuming that HAQ progression for 


patients on cDMARDs is non-linear as this hypothesis was supported within the recent DSU report.3  


The population has been divided into those patients with severe RA (defined as a DAS score >5.1) 


and those with moderate to severe RA (a DAS score between 3.2 and 5.1). For brevity those with 


moderate to severe RA will be referred to as having moderate RA. Only deterministic results are 


presented as previous evidence did not show a concern with non-linearity. The results from the 


linear model have been reproduced for completeness. 


Note that further exploratory analyses on the assumed duration of HAQ progression, removal of 


rituximab and tocilizumab from the sequence and the impacts of incorporating biosimilars for 


infliximab are contained in a separate document.5 


  







3 
 


Acknowledged errors within the model 


1) Implementation of the non-linear HAQ progression 


In previous versions of the model when using the non-linear HAQ progression a person would have 


needed to have a predicted HAQ score of ≥ 0.125 in order to be considered for a HAQ increase, as 


HAQ is a discrete scale (ranging from 0 to 3) with step values of 0.125: where HAQ changes in excess 


of 0.125 were generated then the probability of moving two HAQ steps was calculated and applied. 


This method had the limitation that if an increase of 0.125 was not achieved then no HAQ 


progression was assumed possible, which would not be the case based on average HAQ increases. 


For example, were a HAQ increase of 0.100 simulated, it would imply that out of 125 identical 


patients, on average, 100 would have had a HAQ increase and 25 not. To rectify this limitation, the 


method used has been changed to estimate the change in HAQ in each six month period and 


calculate a probability that the patient changed HAQ score. This results in more HAQ progressions 


associated with cDMARD use, allows these progressions to occur sooner and for there to be a 


greater spread in the individual distributions of HAQ score, which can be important due to the non-


linear assumptions of utility and cost with HAQ. In addition to this change, the values in the 15th year 


of simulated cDMARD use were slightly amended and visual basic for applications code was altered 


in order to ensure that patients who changed from methotrexate to non-biologic therapy 


maintained the correct duration on the predicted HAQ progression curve. 


This problem has much less impact within the linear HAQ progression model as the change in HAQ 


was set to occur at regular intervals, for example every 2.778  years (0.125/0.045) whilst on 


cDMARDs, which had an annual HAQ increase of 0.045 


 


2) Calculation Error within the life tables sheet. 


Pfizer identified an error within the model, which is described below and has been amended. Pfizer 


stated that the impact of the error was minimal. 


Within the ‘Lifetables’ worksheet for cell M25 the formula was:  


=IF(basesex = 0, VLOOKUP(L25,$A$9:$I$110,3),VLOOKUP(L25,$A$9:$I$110,5))  


whereas it should have been: 


=IF(basesex = 0, VLOOKUP(L25,$A$9:$I$110,5),VLOOKUP(L25,$A$9:$I$110,9)) 


This formula should then be dragged down to cell M108 
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Impact of these errors: 


These amendments lowered the results within the Assessment Group base case ICERs and in the 


exploratory analyses where it is assumed that only those patients with the greatest HAQ progression 


are treated. For definition of these latter groups refer to the DSU report.3 In addition, scenarios 


assuming the discount rates used by NICE prior to 2008 and a mapping from HAQ to utility provided 


in Malottki at al.6 have been re-analysed, although these are not the Assessment Group preferred 


options. 


In all cases the ICER produced by the HAQ progression estimation estimated from the ERAS data is 


reduced as i) there are more costs associated with cDMARDs, due to the assumed relationship 


between HAQ score and costs incurred, and ii) the utility associated with cDMARDs is lower, due to 


the assumed relationship between utility and HAQ and pain. Results assuming a linear HAQ 


progression are provided for completeness although the Assessment Group does not believe these 


to be appropriate. These have not changed from those already reported.1 


The results for populations 2 and 3 are provided in Table 1 and supersede all previous results. The 


fully incremental results for the eight scenarios in Table 1 are provided in Table 4 through to Table 


13. 


Updated results are also provided for those who cannot take methotrexate. These are summarised 


in Table 2 with fully incremental results provided in Table 14 and Table 15. 


The same change in methodology was also made for the methotrexate naïve group (population 1). 


However, the sequences evaluated were changed to provide an estimation of methotrexate, 


intensive cDMARDs and non-biologic therapy sequence compared with an etanercept + 


methotrexate, rituximab + methotrexate, tocilizumab + methotrexate, methotrexate, intensive 


cDMARDs and non-biologic therapy sequence. The change was made to remove a second 


methotrexate trial between intensive cDMARDs and non-biologic therapy which was not deemed 


appropriate.  


Within the linear model for population 1 it was now assumed that the linear progression would 


begin from the first cDMARD, rather than after intensive cDMARDs which had the impact of 


significantly reducing the ICER. Summarised results are presented in Table 3 with fully incremental 


results presented in Table 16 through to Table 19. 
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Table 1: Summary of median ICERs from the Assessment Group base case results and exploratory scenario analysis in people who can receive 
methotrexate  


 Assumed HAQ 
progression 


Base Case Assuming patients 
with the greatest 
HAQ progression 
can be identified 


Using discount rates 
of 6% for costs and 
1.5% for benefits 


Assuming utility 
mapping from 
Malottki et al. 


Relationship 
between HAQ and 
pain taken from 
ERAS. 


Population 2 (severe 
MTX –experienced) 


ERAS £41,600 £25,300 £27,700 £34,700 £51,000 


 Linear £37,900 - £22,300 £32,400 £46,300 


       


Population 3 
(moderate MTX- 
experienced) 


ERAS £51,100 £28,500 £32,700 £36,300 £58,100 


 Linear £37,500 - £21,800 £31,300 £48,300 


All numbers rounded to the nearest £100 
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Table 2: Summary of median ICERs Assessment Group base case results for people who cannot receive methotrexate  


 Assumed HAQ 
progression 


Base Case   Assumed HAQ 
progression 


Base Case 


Population 2 (severe 
MTX –experienced) 


ERAS £48,300  Population 3 
(moderate MTX- 
experienced) 


ERAS £58,800 


 Linear £39,600   Linear £38,500 


All numbers rounded to the nearest £100 
 


 


Table 3: Summary of Assessment Group base case results for population 1 (severe RA methotrexate naïve) 


 Assumed HAQ 
progression 


Base Case   Assumed HAQ 
progression 


Base Case 


Those who can take 
methotrexate 


ERAS 82,900  Those who cannot 
take methotrexate 


ERAS £81,600 


 Linear 65,500   Linear £75,100 


All numbers rounded to the nearest £100 
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Table 4: Base case results – severe, MTX-experienced, RA population 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         41,647   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         39,142   £  39,142  


IFX + MTX ***************** ******  £         39,884   Dominated  


CTZ + MTX ***************** ******  £         41,015   Ext Dominated  


ADA + MTX ***************** ******  £         42,194   Dominated  


GOL + MTX ***************** ******  £         42,087   Ext Dominated  


ETN + MTX ***************** ******  £         42,014   £  74,290  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 


 


Table 5: Base case results – moderate, MTX-experienced, RA population 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         51,559   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         47,533   £     47,533  


IFX + MTX ***************** ******  £         48,424   Dominated  


ADA + MTX ***************** ******  £         51,472   Dominated  


CTZ + MTX ***************** ******  £         50,467   Ext Dominated  


GOL + MTX ***************** ******  £         51,111   Ext Dominated  


ETN + MTX ***************** ******  £         51,436   £     95,714  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 
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Table 6: Results assuming only those with greatest HAQ progression are treated - severe MTX-
experienced, RA population 


 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         25,638   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         23,361   £  23,361  


IFX + MTX ***************** ******  £         23,783   Dominated  


CTZ + MTX ***************** ******  £         24,747   Ext Dominated  


ADA + MTX ***************** ******  £         25,267   Dominated  


GOL + MTX ***************** ******  £         25,344   Ext Dominated  


ETN + MTX ***************** ******  £         25,703   £  59,496  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 


 


 


Table 7: Results assuming only those with greatest HAQ progression are treated - moderate MTX-
experienced, RA population 


 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         29,206   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         26,136   £     26,136  


IFX + MTX ***************** ******  £         26,641   Dominated  


CTZ + MTX ***************** ******  £         27,943   Ext Dominated  


ADA + MTX ***************** ******  £         28,524   Dominated  


GOL + MTX ***************** ******  £         28,688   Ext Dominated  


ETN + MTX ***************** ******  £         29,265   £     77,020  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 
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Table 8: Severe, MTX-experienced, RA population assuming discount rates of 6% for costs and 
1.5% for health 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


TCZ + MTX ****************** ******  £         28,495   Ext Dominated  


ABT i.v. + MTX ****************** ******  £         25,618   £     25,618  


IFX + MTX ****************** ******  £         26,007   Dominated  


CTZ + MTX ****************** ******  £         26,875   Ext Dominated  


ADA + MTX ****************** ******  £         27,750   Dominated  


GOL + MTX ****************** ******  £         27,682   Ext Dominated  


ETN + MTX ***************** ******  £         27,670   £     50,770  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 


 


Table 9: Moderate, MTX-experienced, RA population assuming discount rates of 6% for costs and 
1.5% for health 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


TCZ + MTX ****************** *******  £         33,821   Ext Dominated  


ABT i.v. + MTX ****************** *******  £         30,491   £     30,491  


IFX + MTX ****************** *******  £         30,880   Dominated  


ADA + MTX ***************** *******  £         32,723   Ext Dominated  


CTZ + MTX ***************** *******  £         32,079   Ext Dominated  


GOL + MTX ***************** *******  £         32,788   Ext Dominated  


ETN + MTX ***************** *******  £         32,801   £     57,940  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 
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Table 10: Severe, MTX-experienced, RA population assuming the utility mapping from Malottki et 
al 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         34,734   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         32,613   £     32,613  


IFX + MTX ***************** ******  £         33,193   Dominated  


CTZ + MTX ***************** ******  £         34,158   Ext Dominated  


ADA + MTX ***************** ******  £         35,234   Dominated  


GOL + MTX ***************** ******  £         34,912   Ext Dominated  


ETN + MTX ***************** ******  £         34,984   £     61,719  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 


 


Table 11: Moderate, MTX-experienced, RA population assuming the utility mapping from Malottki 
et al 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         36,290   Ext Dominated  


IFX + MTX ***************** ******  £         34,666   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         34,147   £     34,147  


ADA + MTX ***************** ******  £         36,848   Dominated  


CTZ + MTX ***************** ******  £         36,272   Ext Dominated  


GOL + MTX ***************** ******  £         36,573   Dominated  


ETN + MTX ***************** ******  £         36,834   £     69,318  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 
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Table 12: Severe, MTX-experienced, RA population assuming the relationship between HAQ and 
pain from ERAS. 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         50,985   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         47,972   £     47,972  


IFX + MTX ***************** ******  £         48,393   Dominated  


ADA + MTX ***************** ******  £         51,133   Ext Dominated  


CTZ + MTX ***************** ******  £         49,945   Ext Dominated  


GOL + MTX ***************** ******  £         51,058   Ext Dominated  


ETN + MTX ***************** ******  £         51,019   £     83,942  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 


 


 


Table 13: Severe, MTX-experienced, RA population assuming the relationship between HAQ and 
pain from ERAS. 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         57,687   Ext Dominated  


IFX + MTX ***************** ******  £         56,810   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         55,790   £     55,790  


ADA + MTX ***************** ******  £         58,483   Dominated  


CTZ + MTX ***************** ******  £         58,078   Ext Dominated  


GOL + MTX ***************** ******  £         59,136   Ext Dominated  


ETN + MTX ***************** ******  £         59,475   £     88,312  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 
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Table 14: Severe, MTX-experienced, RA population who cannot receive MTX. 


 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental CPQ 


SSZ ****************** ******  - - 


ADA ***************** ******  £         48,306   Ext Dominated  


ETN ***************** ******  £         48,528   Ext Dominated  


TCZ ***************** ******  £         46,327   £     46,327  
ADA – adalimumab; ETN – etanercept; SSZ – sulfasalazine; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


Table 15: Moderate, MTX-experienced, RA population who cannot receive MTX. 


 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental CPQ 


SSZ ****************** ******  - - 


ADA ***************** ******  £         58,798   Ext Dominated  


ETN ***************** ******  £         59,036   Ext Dominated  


TCZ ***************** ******  £         58,673   £     58,673  
ADA – adalimumab; ETN – etanercept; SSZ – sulfasalazine; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 
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Table 16: Severe, MTX-naive, RA population who can receive MTX. 


 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental CPQ 


MTX ****************** ******  - - 


ETN + MTX ***************** ******  £         82,885   £         82,885 
ETN – etanercept; MTX – methotrexate 
CPQ – cost per QALY gained. Ext - extendedly 


 


Table 17: Severe, MTX-naive, RA population who can receive MTX – Linear model. 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental CPQ 


MTX ****************** ******  - - 


ETN + MTX ***************** ******  £         65,453   £         65,453 
ETN – etanercept; MTX – methotrexate 
CPQ – cost per QALY gained. Ext - extendedly 


 


 


Table 18: Severe, MTX-naive, RA population who cannot receive MTX. 


 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental CPQ 


MTX ***************** ******  - - 


ETN + MTX ***************** ******  £         83,034   £         83,034 
ETN – etanercept; MTX – methotrexate 
CPQ – cost per QALY gained. Ext - extendedly 


 


Table 19: Severe, MTX-naive, RA population who cannot receive MTX – Linear model. 


 


First Intervention 


in the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental CPQ 


MTX ****************** ******  - - 


ETN + MTX ***************** ******  £         64,567  £         64,567 
ETN – etanercept; MTX – methotrexate 
CPQ – cost per QALY gained. Ext - extendedly 
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Conclusion 


The updated base case Assessment Group ICERs for bDMARD strategies compared with a non-


biologic therapy strategy within this report are markedly lower than the ICERs previously presented 


by the Assessment Group.4 This change is due to a more appropriate method of simulating HAQ 


progression in cDMARDs. However, the base case ICERs remain greater than £40,000 per QALY 


gained for both the severe RA and moderate RA populations. 


In the scenario where it is assumed possible that only those patients with the greatest HAQ 


progression whilst on cDMARDs would receive a bDMARD the ICER is approximately £25,000 for 


those with severe RA and approximately £28,000 for those with moderate RA. However, it is not 


known currently how to predict such patients a priori.  


Using the discount rates recommended by NICE until 2008 reduces the ICER in the entire population 


to £27,700 for those with severe RA and to £32,700 for those with moderate RA.  


Using a mapping between HAQ and utility taken from Malottki et al, the ICERs reduce but still 


remain above £30,000 for both groups. Using the relationship between HAQ and pain exhibited in 


ERAS the ICERs increase to greater than £50,000 for both populations. 


The ICER increases for patients who cannot receive methotrexate and is over £45,000 for those with 


severe RA and over £55,000 for those with moderate RA. 


The ICERs are greater for those patients who are methotrexate-naïve with severe RA and are in 


excess of £80,000 per QALY gained in this group. 


Further exploratory analyses on the assumed duration of HAQ progression, removal of rituximab and 


tocilizumab from the sequence and the impacts of incorporating biosimilars for infliximab are 


contained in a separate document.
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Background 


On the 17th of March 2015 four documents were put on the NICE website. 


These were:   


 An updated version of the Assessment Group report having taken into consideration 


comments received on the previous report and executable model. 1 


 A brief summary of the aforementioned Assessment Group report. 2 


 A NICE decision support unit (DSU) report investigating the progression of disease on people 


with rheumatoid arthritis treated with non-biologic therapies. 3 


 A report indicating the impact on the incremental cost-effectiveness ratios (ICERs) that 


would be implied by the information provided in the NICE DSU report. 4 


A separate document provided revised ICERs following the identification and correction of errors.5 


The purpose of this document is to conduct further cost-effectiveness modelling where it is believed 


that doing so would be of value to the Appraisal Committee. Given the large number of analyses 


presented in the updated version of the Assessment Group report2 not all scenarios have been re-


analysed, only those that were most pertinent with the assumption that changes in the ICERs could 


be extrapolated for the remaining results.  


The additional analyses have been subdivided into the following categories: 


1) Exploratory scenarios that were mentioned within the comments received 


 Assuming that latent classes 3 and 4 would continue to experience a worsening in 


HAQ progression beyond 15 years 


 A reduction of the monitoring costs to one-third of that assumed in the base case 


 The removal of rituximab and tocilizumab from a bDMARD treatment sequence 


 Reducing the assumed percentage (10%) of patients who would require district 


nurse help with subcutaneous injections 


2) Incorporation of biosimilars for infliximab 


3) Further clarification of Assessment Group parameter inputs 


a. On the relationship between HAQ and pain 


b. On the assumed relationship between EULAR and ACR values 
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Exploratory analyses 


Increasing the duration of estimated HAQ progression 


 


Comments were received that stated that changes in HAQ were observable at 15 years for latent 


classes 3 and 4, whereas the Assessment Group assumed that it would be flat for all classes. The 


HAQ progression in the base case is shown in Figure 1. 


 


Figure 1: The assumed HAQ progression by latent class in the base case 


 


The Assessment Group had stated that any assumption of continuing HAQ progression in latent 


classes 3 and 4 would have little impact on the results. The rationale for this was: the small numbers 


of patients in latent classes 3 and 4 (particularly in the severe RA group); the effects of discounting; 


the typical life expectancy of patients simulated in the decision problem; and that the curves appear 


flat 


Nevertheless, analyses were run assuming that the progressions between years 12 and 15 within 


latent classes 3 and 4 were maintained until year 40. Analyses were run for the base case 


population, and also for the exploratory analyses undertaken where those patients with the greatest 


HAQ progression could be determined.4 For reference, the assumed HAQ progressions for these 


patients are provided in Figure 2. Analyses were undertaken for those with severe and those with 


moderate RA.  
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Figure 2: The assumed HAQ progression by latent class in those patients with the greatest HAQ 
progression (Exploratory analyses) 


 


Results are provided in terms of median ICERs ( 


Table 1) followed by the fully incremental ICERs. ( 


Table 2 to Table 5). It is seen that the reduction in the median ICER is relatively small. 


 


Table 1: Summary of median ICERs when assuming that there is ongoing HAQ progression 
between years 15 and 40 for latent classes 3 and 4 


 All patients Those patients with greatest HAQ 
progression 


ERG base 
case 


Assuming HAQ 
progression in latent 


classes 3 and 4 


ERG base 
case 


Assuming HAQ 
progression in latent 


classes 3 and 4 


Severe 
RA  


£41,600 £40,800 £25,300 £23,900 


                                    


 All patients Those patients with greatest HAQ 
progression 


ERG base 
case 


Assuming HAQ 
progression in latent 


classes 3 and 4 


ERG base 
case 


Assuming HAQ 
progression in latent 


classes 3 and 4 


Moderate 
RA  


£51,100 £49,100 £28,500 £25,700 


All numbers rounded to the nearest £100 
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Table 2: Results assuming HAQ progression in latent classes 3 and 4 between years 15 and 40 – 
severe, MTX-experienced, RA population 


 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         40,808   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         38,071   £       38,071  


IFX + MTX ***************** ******  £         38,678   Dominated  


CTZ + MTX ***************** ******  £         40,057   Ext Dominated  


ADA + MTX ***************** ******  £         41,070   Dominated  


GOL + MTX ***************** ******  £         40,979   Ext Dominated  


ETN + MTX ***************** ******  £         41,027   £       74,212  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 


 


 


Table 3: Results assuming HAQ progression in latent classes 3 and 4 between years 15 and 40 and 
that those with greatest HAQ progression could be identified – severe, MTX-experienced, RA 
population 


 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         24,379   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         22,044   £       22,044  


IFX + MTX ***************** ******  £         22,296   Dominated  


ADA + MTX ***************** ******  £         23,941   Ext Dominated  


CTZ + MTX ***************** ******  £         23,433   Ext Dominated  


GOL + MTX ***************** ******  £         23,940   Ext Dominated  


ETN + MTX ***************** ******  £         24,420   £       60,288  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 
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Table 4: Results assuming HAQ progression in latent classes 3 and 4 between years 15 and 40 – 
moderate, MTX-experienced, RA population 


 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         51,180   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         46,882   £       46,882  


IFX + MTX ***************** ******  £         47,919   Dominated  


ADA + MTX ***************** ******  £         49,191   Ext Dominated  


CTZ + MTX ***************** ******  £         48,600   Ext Dominated  


GOL + MTX ***************** ******  £         49,133   Dominated  


ETN + MTX ***************** ******  £         49,602   £       67,942  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 


 


 


Table 5: Results assuming HAQ progression in latent classes 3 and 4 between years 15 and 40 and 
that those with greatest HAQ progression could be identified – moderate, MTX-experienced, RA 
population 


 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         26,619   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         23,498   £     23,498  


IFX + MTX ***************** ******  £         24,274   Dominated  


ADA + MTX ***************** ******  £         25,687   Dominated  


CTZ + MTX ***************** ******  £         25,231   Ext Dominated  


GOL + MTX ***************** ******  £         26,020   Dominated  


ETN + MTX ***************** ******  £         26,431   £     80,858  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 
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Reducing the costs of monitoring. 


The costs of monitoring for patients receiving bDMARDs was estimated to cost £134 per month, 


primarily composed of one hospital outpatient appointment. It was suggested that a more 


appropriate monitoring schedule would be a hospital outpatient appointment every three months 


rather than monthly. Clinical advice was sought, which suggested, on average, that a less frequent 


monitoring schedule would be more realistic. However, the clinical advice did not support a 


differential frequency of hospital outpatient visits, on average, for those on bDMARDs and 


cDMARDs.  As the costs would be assumed to be the same between bDMARDs and cDMARDs, 


although the absolute costs for both strategies would be lower there would be no change in the 


incremental costs between strategies and no further analyses were run. 
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Removing rituximab and tocilizumab from the sequence 


Comment was made that the follow-on costs of rituximab and tocilizumab were adversely affecting 


the possibility of the original bDMARD being cost-effective, although it is presumed that the patient 


access scheme relating to tocilizumab was not used in the exploratory analysis conducted by Pfizer 


when initial bDMARD costs were set to zero. To test this hypothesis, a scenario analysis was 


undertaken in which only one bDMARD was allowed before progressing to non-biologic therapy. The 


fully incremental results from this analysis are shown in Table 6. The median ICER increases to 


£46,100. It is believed that this is due primarily to rituximab being cheaper than other bDMARDs but 


having a similar efficacy.  


 


Table 6: Results when allowing only one bDMARD in a sequence – severe, MTX-experienced, RA 
population 


 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


ABT i.v. + MTX ****************** ******  £         41,252   £     41,252  


IFX + MTX ****************** ******  £         42,611   Ext Dominated  


ADA + MTX ****************** ******  £         49,827   Ext Dominated  


CTZ + MTX ****************** ******  £         46,073   Ext Dominated  


GOL + MTX ****************** ******  £         47,322   Ext Dominated  


ETN + MTX ****************** ******  £         46,123   Ext Dominated  


TCZ + MTX ***************** ******  £         46,557   £     57,220  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 
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Reducing the percentage of patients who require district nurse help in administering subcutaneous 


injections. 


 


In the original submission it was assumed that 10% of people requiring subcutaneous injections 


would need assistance from a district nurse. Comments from The British Society of Rheumatology 


suggest this figure is too high and would unfairly add to the cost of bDMARDs. No additional runs 


were taken on this parameter for the following reasons: 


 The percentage cost of district nurse time is very small compared with the total cost. For 


example etanercept is assumed to cost £924.49 per month which significantly outweighs the 


£3.05 district nurse cost assumed per injection 


 A 10% reduction in the cost of infliximab to consider the introduction of biosimilars (see 


later) did not show a large change in the ICER (see next section).  As in the etanercept 


example district nurse cost is 0.3% of the acquisition cost we do not believe this will have a 


marked impact 


 The value used in the Assessment Group report were similar to those used in the company 


submissions 


 It is unclear what are the true proportions requiring district nurse assistance for those on 


bDMARD and those on cDMARDs.   
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Incorporation of infliximab biosimilars 


Two biosimilars for infliximab have been released: remsima (Napp Pharmaceuticals) and inflectra 


(Hospira UK).  These both have the same list price of £377.66 per 100mg vial, compared with a 


branded infliximab (remicade) price of £419.62, which represents a reduction of 10%. 


This single change would be unlikely to affect the median ICER, as the ICER for infliximab was 


typically below the median and a price reduction would lower the ICER. As such, only the fully 


incremental analyses have been provided (Table 7) 


 


Table 7: Results when setting the price of infliximab to that of a biosimilar 


 


First 
Intervention in 
the strategy 


Discounted Costs Discounted 
QALYs 


CPQ compared 
with MTX 
strategy 


Incremental CPQ 


MTX ****************** ******  - - 


IFXb + MTX ***************** ******  £         37,185   £      37,185  


TCZ + MTX ***************** ******  £         41,240   Dominated  


ABT i.v. + MTX ***************** ******  £         38,607   Ext Dominated  


ADA + MTX ***************** ******  £         41,426   Ext Dominated  


CTZ + MTX ***************** ******  £         40,480   Dominated  


GOL + MTX ***************** ******  £         41,562   Ext Dominated  


ETN + MTX ***************** ******  £         41,414   £      85,751  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 
golimumab; IFXb – infliximab biosimilar; MTX – methotrexate; TCZ – tocilizumab 
CPQ – cost per QALY gained. Ext - extendedly 


 


The change in the ICER for biosimilar infliximab is less than £3,000 per QALY gained. Whilst there is a 


10% discount on the acquisition costs of infliximab, costs of monitoring and subsequent therapies 


(rituximab, tocilizumab and where appropriate non-biologic therapies) have not been reduced. 


One comment to NICE asked that the price of infliximab biosimilars to be set lower than the list price 


to reflect the ‘actual acquisition price’ but this was not allowed given the remit of the Assessment 


Group.   
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Further clarification of Assessment Group parameter inputs 


Request for further clarification regarding the relationship between HAQ and pain. 


The Assessment Group model is HAQ based. In order to transform the HAQ at any point in time for 


the individual patients in the model, into a utility score (and hence QALYs), the model makes use of a 


mapping function. This estimates EQ-5D utility as a function of HAQ and other variables like age and 


pain. The model therefore needs to estimate the patient’s level of pain. 


In the original Assessment Group report, two data sources were identified for this: the NDB and 


ERAS. The NDB was used but a plot was provided that showed how the data sources were very 


similar so this was not envisaged to be a contentious issue. 


However, in the consultation exercise two consultees (Abbvie and Pfizer) commented on this aspect 


of the model. Abbvie argues that a) the values we had reported to estimate pain from HAQ were a 


poor fit to the plot of the NDB data and b) data from their REACT clinical trial gave a very different 


relationship. 


We investigated these claims and identified an error leading to an underestimation in estimated pain 


from HAQ. This was corrected and the new function now correlates very closely to the NDB data. We 


previously reported how this is very similar in the ERAS dataset. We also find this is very close to the 


data provided by Abbvie from REACT.   


Figure 3 demonstrates the data from the NDB and the functions used to estimate that data in the 


previous Assessment Group model (which overestimated the relationship), the new estimate, and 


contrasts this with ERAS and the REACT data (all observations) supplied by Abbvie.  
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Figure 3: Relationship between HAQ and pain estimated by the NDB, ERAS and the REACT trial 


 


 


 


 


We agree with Pfizer and Abbvie that there was an error in the original implementation of the 


model. There is now three-way validation of the estimates used in the AG model (ERAS, NDB and 


REACT). The AG base case model uses the NDB derived estimates. This correction was shown to 


increase the ICER by approximately £18,000 (see Figure 4 and accompanying text in the summarised 


Assessment Group document).2  An additional analysis to assess the comparability between the 


ICERs predicted by ERAS and the corrected NDB mappings showed that the ICERs for the entire 


severe population using the ERAS mapping was in the region of £10,000 more than when using the 


NDB mapping.5 This increase was primarily caused by lower predicted rates of pain at HAQ scores of 


2 and above in the ERAS mapping (Figure 3).  
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The assumed relationship between ACR and EULAR values 


On submission of the original Assessment Group report it was unclear whether the data provided by 


the Veterans Affairs Rheumatoid Arthritis (VARA) registry were academic in confidence. VARA is a 


multi-centre, US database of veterans over the age of 19 years. Subsequently it was ascertained that 


this was not the case and the relationship has been shown in the updated Assessment Group 


report.1 


For ease of reference the table (Table 164 in the updated Assessment Group report1) has been 


reproduced in Table 8. 


Table 8: The relationship between EULAR responses and ACR responses in the VARA databases 


 


Less ACR20 ACR50 ACR70 total 


EULAR ESR, all patients 


   EULAR None 755 4 2 0 759 


Mod 136 27 2 2 163 


Good 57 26 10 2 83 


      EULAR ESR, severe active 


    EULAR None 72 2 0 0 74 


Mod 33 19 0 0 52 


Good 3 9 5 1 12 


 


These results were not propagated through the model probabilistically, but the Assessment Group 


has no reason to believe that having done this would significantly affect the mean ICER, although do 


comment that if the data were continuity corrected to allow a non-zero probability of transition, for 


example between ACR 50 and a moderate EULAR response, the produced results may be slightly 


unfavourable to bDMARDs. The median ICERs originally produced using EULAR data alone, and those 


from an ACR response mapped to EULAR (Table 171 in the updated Assessment Group report1) are 


similar which reassures the Assessment Group that any mapping has not caused significant bias. 
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Conclusion 


None of the exploratory analyses undertaken significantly affected the ICER which typically remained 


greater than £40,000 per QALY gained for the entire severe RA populations and greater than 


£50,000 per QALY gained for the entire moderate population. The reduction of the price of 


infliximab biosimilars compared with infliximab resulted in an estimated ICER of £37,200 within the 


severe RA population for the strategy using biosimilar infliximab first-line in severe RA patients. 
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29
th
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RESPONSES TO CONSULTEE COMMENTS, GROUPED BY THEME. 


This document sets out responses to key issues raised in the consultation exercise. It does not 


provide a point by point response to every issue raised but instead groups comments made 


recurrently together under general themes. It should therefore be read in conjunction with the 


original consultee comments.  


1. Issue of using data from a broader population of patients with RA and making 


implications for subgroups versus using only data from those subgroups (BSR, Pfizer, 


Roche) 


As pointed out in the DSU report, the baseline characteristics of the ERAS population of 


patients (and other inception cohorts) is not equivalent to the population recommended from 


treatment with biologics in the UK NHS. However, ERAS and the other selected datasets 


follow patients over a very long period, during which some of those patients develop disease 


and fail other treatments such that they would be eligible for biologic therapy either under 


current NICE guidelines, or under proposed extensions to those eligibility criteria.  


For example, whilst the DSU reports that for those observed to take a 3
rd


 DMARD in the 


ERAS dataset 25% had severe active disease (DAS>5.1) at this first observation, a much 


higher proportion have a DAS>5.1 at some future stage. In addition, because this observation 


occurs after the beginning of the 3
rd


 DMARD, many patients will have achieved some 


treatment response and therefore have a reduced level of disease activity but would have been 


eligible for biologics at failure of the 2
nd


 DMARD.  


Furthermore, we undertake sub-analyses conducted solely on those patients starting their 


third DMARD to validate the findings of the analyses conducted on the full patient sample. 


Pfizer compare the baseline characteristics of the BSRBR with the baseline of ERAS. 


However, the variability in the BSRBR population is ignored. For example, whilst the mean 


disease duration of the severe active disease population treated with biologics in the BSRBR 


is 9.4 yrs, this is associated with a standard deviation of 9.3 yrs i.e. many individuals are 


placed on biologics almost immediately after diagnosis. Whilst there may be significant 
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differences in the mean characteristics of the ERAS cohort at baseline and the biologics 


registry data, this fails to recognise that there is also significant overlap. 


2. Analysis of the CORRONA dataset invalidates the findings in the DSU report (Abbvie). 


The CORRONA analysis conducted by Abbvie has only 5 years of follow up making it non 


comparable with the datasets identified and selected for use in the DSU analyses. Abbvie 


provide no details either of the sample used or of the analyses undertaken to enable a 


judgement to be made about their claims.  


3. “Attrition” is a bias that disadvantages the cost effectiveness of biologic therapies. 


(BSR, Abbvie, Roche)   


There are many reasons why individuals withdraw from the datasets that were selected for 


use in the DSU analysis. In addition, the DSU undertook extensive analysis to model the 


effects of attrition on the estimates:  


i) Remission. Patients in remission may either choose to withdraw from these 


studies or, in many of them, would automatically be withdrawn because they 


would no longer be under the care of the rheumatologist (a condition for 


maintained study eligibility). Where patients withdraw because of remission, the 


remaining observed patients have a higher HAQ than the true patient cohort. That 


is, any existing bias would cause the observed mean HAQ to be higher.  


ii) Death. Patients that die are of course withdrawn from the analysis. However, the 


rate of HAQ progression that is required for the Assessment Group (AG) model is 


the rate of HAQ progression for those patients that remain alive, because patients 


are withdrawn from the TA model as they die. Withdrawal due to death is 


therefore not an inherent bias given how the data are subsequently used in the cost 


effectiveness model. 


iii) Disease worsening. If patients experience a worsening in function, and therefore 


choose to withdraw from the study at a rate that is greater than the rate of 


withdrawal for other patients, then this would result in a bias in the HAQ 


progression rate downwards. That is, any existing bias would cause the observed 


mean HAQ to be lower.  


 


4. Patients most likely to drop out are those that would be eligible for biologics rendering 


the methods for dealing with missing data void  (Abbvie, 1.2.4) 


There seems to be a misunderstanding of the analysis that was conducted, leading to this 


claim. The DSU conducted a series of analyses which investigate the impact of alternative 


methods for explicitly modelling the effect of dropout in the ERAS dataset. The approach 


using the Roy-Muthen method identified three latent dropout classes within each of the four 


previously existing latent classes of HAQ growth. Abbvie claim that the results show that 


those patients most likely to drop out early in the follow up period for ERAS are most likely 


to belong to dropout class 1 (correct as shown in Table 28 of the DSU report) and that these 


are those with the highest baseline HAQ and most likely to be those eligible for biologics. 
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This is incorrect because dropout class 1 is present in each of the four latent classes i.e. both 


those with the highest baseline HAQ, the lowest baseline HAQ and those in between (see 


Figure 25).    


5. Extrapolating the effect of disease duration beyond the ERAS baseline characteristics 


underestimates HAQ progression (Abbvie 1.3.1) 


Disease duration (DD) in the latent class models affects the probability of an individual being 


allocated to each of the four classes. We find a longer DD increases the probability of an 


individual being in the two classes with the highest HAQ. Our estimates using ERAS already 


allocate individuals to these classes with a very high probability for the severe active disease 


group, so there is little scope for bias from extrapolation beyond the observed values in the 


dataset to cause an increase further. In addition, if any bias exists it could operate in either 


direction and therefore lower the probabilities of being in these top classes. 


It is also the case that there is a further assumption made in favour of a high rate of HAQ 


progression in the implementation of these results in the AG model. That is, that the rate of 


progression is taken from year 1, even for those with very long disease durations, because 


this is the point from which all of the 4 HAQ trajectory classes are observed to experience the 


most rapid period of worsening.   


6. Additional analysis of ERAS data (BSR) 


The BSR appendix provides details of additional analyses conducted on the ERAS database. 


The claim is that the analysis supports a high rate of HAQ worsening at a linear rate. We 


disagree with the main interpretation of the findings. Figure 1 below is from the BSR 


submission: 


The solid (red) line indicates the linear regression model that was fitted to HAQ data for a 


severe DAS patient subgroup. We suggest that the analysis reveals the linear relationship 


simply does not fit the presented data and that the true relationship is clearly non-linear.   
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Figure 1: Analysis of HAQ in severe DAS group using data from ERAS (BSR analysis Appendix)  


 


 


 


7. Additional analysis from Norton et al (Pfizer) 


Reference is made to a conference abstract with first author Norton with the claim that this 


substantiates that HAQ progression is linear and at a higher rate than the 0.045 HAQ per 


annum previously used in NICE appraisals. The analysis used data from ERAS and ERAN 


combined. We dispute the interpretation of the results for the following reasons: 


i) The data were analysed as subgroups based on the mean DAS for each individual 


over the follow-up period. Therefore, the HAQ rate estimated for “severe” 


patients, for example, relates only to those patients that maintained a severe DAS. 


It does not include those patients that achieved a response to ANY of the 


treatments they received (including both non biologic DMARDs and surgery) and 


moved to a lower DAS category. The rates are therefore not relevant to the 


decision problem.  


ii) A linear model was fitted to the data i.e. a linear worsening over time was 


imposed on the data with no consideration of alternative functional forms.  


iii) The estimated rate of progression in the early years of DMARD therapy in the 


DSU model was substantially higher than the rate of 0.064 reported in the Norton 


abstract for those with moderate – severe DAS. 


iv) The estimated rate of HAQ progression for patients on biologic therapy was 0.019 


in this study. The AG model assumes zero HAQ progression on biologics.  
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8. The importance of avoided surgery as a benefit of biologics (NRAS, BSR, Pfizer) 


Several stakeholders highlight the importance of avoided surgery as a key benefit of 


treatment for RA that is associated with treatment with biologics. Estimates are provided of 


the reduction in joint replacement surgeries attributable to biologics. The AG model 


explicitly incorporates the costs of avoided surgery into the model. The only means by which 


the benefits of surgery can be reflected is via its impact on HAQ. The HAQ trajectories 


reflected in the DSU report are a reflection of treatment in the absence of biologics, which is 


acknowledged by stakeholders to include widespread use of surgery, particularly in those 


patients that have a high degree of functional disability and pain (i.e. those with a high HAQ). 


Surgery is known to a generally effective intervention for the improvement of function and 


pain and it is this treatment which, in part, is likely to lead to a slowing and potential fall in 


the level of HAQ for patients relevant to his appraisal. Contrary to claims that this biases the 


estimates of HAQ progression, this in fact is a compelling reason for the observed 


trajectories. 


9. Suggested alternative modelling approach using piecewise regression (BMS) 


The DSU reports replication of the methods used in the original assessment report based on 


the publication by Norton et al and an alternative modelling approach (auto-regressive latent 


trajectory – ALT). The latter is a much more flexible approach than piecewise regression and 


was found to estimate the J-shaped HAQ data very well. Our view is that the suggested 


sensitivity analysis and confirmation of the HAQ trajectory is accomplished very well by the 


approaches reported in the DSU report. 
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EXECUTIVE SUMMARY 


Estimates of cost effectiveness for biologic therapies are based on long term estimates of 


differences in costs and effects. One value that has been shown to have a significant impact 


on those estimates is the rate and trajectory of progression of disease, measured in terms of 


functional disability via the Health Assessment Questionnaire (HAQ), for patients when they 


are treated with conventional Disease Modifying Anti Rheumatic Drugs (DMARDs). 


 


There is no study that reports how HAQ progresses in rheumatoid arthritis (RA) patients on 


non-biologic therapies that coincides entirely with the requirements of the cost effectiveness 


analysis. The cost effectiveness (CE) model requires estimates of HAQ progression over a 


patient’s lifetime from the point at which they would be eligible for biologic therapies (which 


under current NICE Guidance is having failed two DMARDs and having a high Disease 


Activity Score (DAS) but also under consideration are those that have failed two DMARDs 


and have a moderate DAS score, or those with a high DAS score that have not yet failed any 


DMARDs). The model also requires such estimates of HAQ progression in patients once they 


have exhausted a sequence of biologic therapies. It is unsurprising that such evidence does 


not exist.  


 


The purpose of this report is to identify related evidence that helps in the required estimates 


of how HAQ progresses in these different circumstances. It aims to assess: 


1) The extent to which evidence suggests a constant linear rate of HAQ progression is 


appropriate. 


2) The evidence for the concept of 4 latent classes of HAQ trajectory within a broad 


population of RA patients. 


3) How can the subgroups of patients, relevant to the NICE decision problem in the 


context of biologic DMARDs, be allocated to these latent classes? 


4) What is the support for the concept of HAQ a) continuously rising (as is the case if 


using a single annual rate worsening), b) rising at an increasing rate (as is the case in 


previous NICE appraisals) and c) rising at a decreasing rate (as in the AG base case)? 


5) Can methods be employed to model the impact of dropout from observational 


datasets? 


6) Are there subgroups of patients with faster/slower rates of HAQ progression than the 


average, and can these groups be identified?  
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Existing evidence 


Some previous cost effectiveness studies have pooled average annual rates of HAQ 


progression together from diverse study sources. We suggest that this will lead to 


inappropriate estimates because studies have different lengths of follow-up, different times of 


follow-up and different frequencies of recording patient data.  


 


Evidence from nine studies of patients with established disease and follow up of more than 


eight years was reviewed. Limited evidence was identified that allows an assessment of the 


long term trajectory of HAQ.  In those studies that permit an assessment of the shape of HAQ 


trajectory, there was evidence that HAQ does not progress at a linear rate. 


 


Individual level data analysis  


We identified five studies of RA patients from different countries that had long term follow 


up of patients including their HAQ scores. We obtained patient level data for each of these 


studies and analysed them using different methods. 


 


Descriptive data for two of those datasets exhibit a trend of rising HAQ over time (Early 


Rheumatoid Arthritis Study (ERAS) and Better Anti Rheumatic PharmacOTherapy 


(BARFOT)). ERAS is the only dataset that shows a rate of worsening in HAQ that is higher 


than the 0.045 simple rate used in previous NICE appraisals (0.054 from years 2-15). The 


BARFOT data is substantially lower.  


 


Longitudinal studies of this type inevitably feature substantial dropout. Model predictions 


based on fewer and fewer observations at greater time points become more uncertain. 


  


We replicated a latent class growth model method. We confirm our preferred model 


comprises four latent classes and a cubic specification in the ERAS data. In this model, the 


rate of worsening is faster for all the subgroups of interest, during the early part of diseases 


(years two to eight) but this rate slows over time.  


 


The finding that HAQ rapidly deteriorates in the relevant patient groups but that this 


worsening slows over time is further supported by analysis of the ERAS data using an 


alternative modelling approach (the auto-regressive latent trajectory (ALT) model). Indeed, 


this is a consistent feature of the findings throughout this report. 
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We applied four different methods for accounting for attrition, assuming data are Not-


Missing-At-Random (NMAR), and found that results continued to support the general 


findings of the original latent class analysis. Using the Roy-Muthen method for dealing with 


data NMAR, we identify three dropout subclasses within each of four latent trajectory 


classes. These provide credible estimates of the course of HAQ in the absence of dropout. We 


propose these serve as an appropriate upper bound for considerations of the plausible course 


of HAQ over time.  


 


Our preferred analyses, described above, make use of all available data and adjust for 


covariates that distinguish the patient subgroups of relevance for the cost effectiveness 


analyses from the broader RA populations recruited into these studies. An alternative 


approach we explored is to limit the analysis of data only to those patients that meet, or more 


closely meet, the criteria for receipt of biologic therapies. We found that there were 


insufficient data for analyses where samples were restricted to those that had failed two 


DMARDs and also had a DAS>5.1. We did conduct subgroup analyses on those that had 


failed two DMARDs. 


  


The National Databank for Rheumatic Diseases (NDB) and Early Rheumatoid Arthritis 


Network (ERAN) studies both suggest there is a relatively slow worsening of HAQ over time 


and this reduces over time. The ERAS data also supports this view in general though the 


latent class analysis does differ from the analyses conducted using the full dataset in 


suggesting the rate of HAQ continues to rise, albeit at a slower rate, particularly for those in 


the highest latent class. Overall these rates still suggest a lower overall rate of worsening than 


0.045 per annum though the predictions for the severe disease subgroup are very close to this.  
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DAS   Disease Activity Score 


DMARDs  Disease Modifying Anti Rheumatic Drugs 
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HAQ-DI  Health Assessment Questionnaire Disability Index 


ICER   Incremental Cost Effectiveness Ratio 


LCGM   Latent Class Growth Models 


LEC   The Leiden Early arthritis Clinic cohort 
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NDB   National Databank for Rheumatic Diseases 
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NOAR   Norfolk Arthritis Register 


RA   Rheumatoid Arthritis  


RADAI  Rheumatoid Arthritis Disease Activity Index 


RF   Rheumatoid Factor  
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1. INTRODUCTION 


 


1.1. BACKGROUND 


NICE is conducting an appraisal of several biologic therapies for the treatment of 


Rheumatoid Arthritis (RA): TA537 “Adalimumab, etanercept, infliximab, certolizumab 


pegol, golimumab, tocilizumab and abatacept for the treatment of rheumatoid arthritis not 


previously treated with disease-modifying anti-rheumatic drugs (DMARDs) and after the 


failure of conventional DMARDs only”. 


 


The Independent Assessment Group (AG) identified that one of the key drivers of cost 


effectiveness is the rate of progression of disease, measured in terms of the Health 


Assessment Questionnaire (HAQ), for patients that are not treated with biologic therapies. 


The purpose of this report is to provide additional evidence for the Appraisal Committee 


relating to this single parameter.  


 


1.2. ASSESSMENT GROUP ANALYSIS 


The AG analysis showed substantial differences in the estimated cost effectiveness of 


biologic therapies depending on whether the rate of HAQ progression when not on biologics 


was assumed equivalent to the rates assumed in previous NICE appraisals of whether the rate 


was estimated from data provided by a UK longitudinal study (the Early Rheumatoid 


Arthritis Study – ERAS).  


 


The parameter features in several places within the cost effectiveness analysis. Figure 1 


provides a stylised representation of the issue. Where patients are simulated within the model 


to be treated without biologic therapies, the rate of HAQ worsening over time governs the 


entire pathway for that patient until death. Simulated patients that are treated with biologic 


therapies (or a sequence of therapies) may exhaust those treatments prior to death and 


therefore experience some worsening in disease from that point onwards. 


 


In both situations the rate of HAQ worsening is likely to consist of a period of time whilst 


patients receive non biologic Disease Modifying Anti Rheumatic Drugs (DMARDs) but 


could include periods of treatment with other non-biologic therapies or no active therapy.  
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In previous NICE appraisals of biologic therapies for RA (TA130, TA186, TA225, TA195, 


TA247 and TA280), there has been a consistent use of rates of progression first used in 


TA130 which distinguish rates of progression for biologic therapy, DMARD therapy and 


palliative care:  


“It was assumed that patients remaining on TNF inhibitors experience a 


worsening (increase) in HAQ equivalent to the general population. Based on the 


study by Krishnan and colleagues, this was set a progression of 0.03 per year… It 


was assumed that TNF inhibitors halve the general worsening in HAQ, so that 


patients on palliation have a progression rate of 0.06 per year….. For 


conventional DMARDs, an intermediate progression rate of 0.045 per year was 


assumed …… These assumptions were varied in sensitivity analysis.” (Chen et al., 


2006,  p.100).
1
 


 


Since it is assumed that palliative care is provided only once the sequence of available 


DMARDs has been exhausted, these assumptions imply an increase in the rate of worsening 


for patients over time. 


 


The AG’s base case model for the current appraisal took an alternative approach to the 


estimation of HAQ progression. Their analysis was based on a published analysis of data 


from the ERAS study.
2
 ERAS is a UK based, longitudinal inception cohort study of 


consecutive patients thought to have RA by a consultant rheumatologist, in the outpatient 


Figure 1: Representation of the role of non-biologic HAQ progression in cost 


effectiveness models 
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clinics of nine UK rheumatology departments. Patients were enrolled between 1986 and 


1997. Patients were enrolled early in disease: they had symptom duration of less than 2 years 


and were DMARD naïve.  


 


The analysis used latent class growth models (LCGM) to try to identify different trajectories 


of HAQ progression for distinct groups of patients. The approach identified four distinct 


classes within the ERAS cohort, based on up to 15 years of follow up data. The notion of 


there being four classes has proven robust in further analyses undertaken in the Early 


Rheumatoid Arthritis Network (ERAN) and Norfolk Arthritis Register (NOAR) datasets. The 


analysis for the AG utilised this model but included covariates within the class probabilities 


that coincide with those used to define patients within the cost effectiveness model. Figure 2 


shows the four latent classes identified in the Norton analysis.
3
 


 


 


 


 


 


The use of the HAQ progression estimates from the ERAS study rather than those used 


historically in previous NICE appraisals is an important driver of cost effectiveness. The 


Assessment Group reported changes in the Incremental Cost Effectiveness Ratios (ICERs) 


that from approximately £33k when using the historical HAQ progression rates to £57k when 


using the ERAS based estimates. 


 


1.3. AIMS  


The purpose of this report is to provide additional information on the rate of HAQ 


progression in patients with rheumatoid arthritis whilst being treated with non-biologic 


therapies. 


Figure 2: Four Classes of HAQ trajectory shown in analysis of ERAS and NOAR 
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First an overview of existing literature is provided. Second we identify a series of datasets 


that provide relevant data additional to that included in the original assessment report. Third 


we conduct analyses that replicate the latent class growth model in these datasets. We then 


consider alternative methods of modelling these data. Based on the results we discuss and 


illustrate potential subgroups that have faster/slower HAQ progression rates beyond those 


identified to date in the four latent class model.  


 


Specific issues addressed in this report are as follows: 


- What is the evidence for the concept of four latent classes of HAQ trajectory within a 


broad population of RA patients? 


- How can the subgroups of patients, relevant to the NICE decision problem in the 


context of biologic DMARDs, be allocated to these latent classes? 


- What is the support for the concept of HAQ a) continuously rising (as is the case if 


using a single annual rate worsening), b) rising at an increasing rate (as is the case in 


previous NICE appraisals) and c) rising at a decreasing rate (as in the AG base case)? 


- Can methods be employed to model the impact of dropout from observational 


datasets? 


- Are there subgroups of patients with faster/slower rates of HAQ progression than the 


average, and can these groups be identified?  


 


2. CONTEXT AND LITERATURE 


 


It is quite common for cost effectiveness analyses of therapies for RA to assume a linear 


progression of HAQ for patients whilst on conventional DMARDs.
4,5


 This is not a feature 


that is confined to analyses that have been undertaken for NICE appraisals.  In most cases, 


these constant rates have been estimated by reference to a range of cross sectional studies. 


One source of estimates for such a constant rate is a study by Scott and Garood (2000)
6
 which 


reported the mean annual HAQ progression rate from 12 cross sectional studies of varying 


duration of follow up. The raw mean from these studies is 0.031 and the weighted average is 


0.042.   


 


There are however, several limitations of using such an approach. If the true rate is not 


constant over time then it is not valid to pool estimates from different time periods. 
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Extrapolation will result in serious bias. In addition, there are substantial differences between 


studies in terms of rates of dropout, characteristic of patients, frequency of observations and 


study design, all of which will make crude pooling of annual rates an inaccurate approach. 


Even in more complex studies with longer follow up there is a risk that either the observed 


HAQ progression is linear within that timeframe, or that the choice of analysis method 


imposes linearity.  


 


Norton et al.
2
 undertook a recent systematic review of studies that reported on HAQ change 


over time in patients with rheumatoid arthritis or undifferentiated polyarthritis for studies 


published up to and including 2012. The review only included studies with follow up of at 


least three years. We report here those studies identified that had follow up of eight years or 


greater, in a cohort of patients with established RA (disease duration of greater than two 


years) since it is only this longer time frame that is likely to provide additional information on 


the trajectory of HAQ over the period relevant for the cost effectiveness model. 


 


Table 1 presents key features of these studies from Norton et al. 
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Table 1: Characteristics of studies assessing HAQ change over time in established RA, minium 8 years follow up (amended from Norton et al 2014) 


Publication N Age Female 


gender 


Disease 


duration 


Follow-up 


duration 


HAQ baseline Analysis method Progression HAQ-


score 


HAQ scores / change over time 


Sherrer et al, 1986 


(Can)  


681 62 (13) 72 % 10 (6) yrs  


 


12 (6) yrs Cross-sectional: 


not available 


Mean HAQ score at end 


study 


Annual rate in first 


few yrs and after 15 


yrs 


0.10 and 0.02  


 


Hawley, 1992 (US)  157 50.8 (12.5) 75% 6.7 (8.2) yrs Mean 9.8 SD 


0.75) 


0.5 (0.5) Cross-sectional at different 


time-points 


Mean (effect size 


from baseline) 


baseline, 2, 5, 10 


yrs 


0.5 (NA); 0.5 (-0.01); 1.3 (-


1.63); 1.6 (-2.39) 


Leigh et al, 1992 


(US)  


L: 209 


D: 54 


L: 52 (14) 


D: 66 (10) 


L; 86% 


D: 63% 


L: 12 (9) yrs 


D: 18 (9) yrs 


8 yrs L: 1.09 (0.83) 


D: 1.75 (0.88) 


Cross tabulation (L) at 


follow-up and all (A) 


patients including deceased 


 


 


Multiple regression 


pooling data and including 


all time-points. Different 


models (duration, 


duration2, duration3)  


Annual rate L cohort:  0.018/yr 


L (0-10 yrs) W vs M  0.017 vs -


0.003 


L (10-20 yrs) W and M:  0.016 


vs -0.010. 


A (0-10 yrs) W and M:  0.032 vs 


0.063. 


A (10-20 yrs) W and M:  0.029 


vs 0.079: 


Linear model: β = 0.0518 


Ward, 1993 (US)  188 


94 


Married (ma): 


54.6 (11.7) 


Unmarried 


(unm): 54.0 


(13.4) 


78% 


94% 


13.5 (9) yrs 


15.0 (9.2) yrs 


~9.5 yrs 1.1 (0.8) 


1.3 (0.9) 


Pooled time-series linear 


regression analysis 


Mean adjusted 


annual rate (ma vs 


unm); all patients; 


patients with 


complete follow-up; 


men and women 


β= 0.01 vs β= 0.03; β= 0.007 vs 


β= 0.02; β= 0.006 vs β= 0.03; β= 


0.01 vs β= 0.03 


Leigh, 1993 (US)  L: 209 


D: 54 


LFU: 


67 


L: 52 (14) 


D: 66 (1) 


LFU: 55 (12) 


L: 86% 


D: 63% 


LFU: 85% 


L: 12 (9) yrs 


D: 18 (9) 


LFU: 14 (9) 


L: 8 yrs 


D: until last 


visit 


LFU: until last 


visit 


L: 1.16 (0.81) 


D: 1.75 (0.88) 


LFU: 1.20 (0.90) 


Using all valid 


observations during 


follow-up: 


1) Linear regression 


2) Tobit regression 


3) OLS fixed effects 


By cohort (I = 0-9, II = 9-


19 and II =>19 yrs disease 


duration at baseline) 


4) Cohort OLS 


5) Cohort OLS fixed 


Annual slope  


 


1) β = 0.014 


2) β = 0.014 


3) β = 0.019 


4) I, β = 0.003; II,  β = 0.0001; 


III,  0.017 


5) I, β = 0.0210; II, β = 0.0103; 


III, β = 0.0293   
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effects 


Lassere et al, 1995 


(AU)  


358 61. (12.7) 73.2 % 13.6 (10.4) yrs ≤3 yrs 


>3 to ≤6  yrs 


>6 to ≤12 yrs 


>12 to ≤18 yrs 


>18 yrs 


Median [IQR] 


0.250 [0.781] 


0.625 [1.188] 


0.875 [1.25] 


1.125 [0.75] 


1.375 [1.25] 


Median difference 


 


 


 


Percentile curves using the 


weighted average method. 


Median difference 


(95%CI) from 3 yrs: 


3-6; 6-12; 12-18; 


and  >18 yrs 


NA 


-0.25 (-0.500,0.001); -0.375 (-


0.625, -0.125); -0.625 (-0.875, -


0.375); -0.875 (-1.125, -0.500) 


 


NA 


Ward et al, 1998 (US)  282 52.5 (11.7) a 


52.6 (11.4) aa 


84% 


77% 


13.6 (9.1) yrs 


14.0 (8.6) yrs 


10.5 (3.8) yrs 


10.0 (4.1) yrs 


1.03 (0.8) 


1.00 (0.8) 


Pooled time series 


regression analysis 


Adjusted annual 


rate 


β= 0.015 (95%CI 0.012, 0.018) a 


β = 0.019 (95%CI 0.014 to 


0.024) aa 


Krishnan, 2004  (US 


and CA)  


6436 58.5 [48.0-67.4] 74% 8.0 [2.3-14.0] yrs 20 yrs 1.13 [0.5-1.8] Percentile curves  Smoothed growth 


curves, men and 


women separately 


per age group 


See paper 


Odegard, 2007 (NO)  149 50.2 (12.5) 76% 2.2 (1.2) yrs 10 yrs 0.86 (0.61) Cross-sectional at different 


time-points 


Mean (SD) score at 


1 yr, 2 yrs, 5 yrs and 


10 yrs 


0.86 (0.61); 0.85 (0.62); 0.85 


(0.65); 0.86 (0.60); 0.91 (0.70) 


Data on age, disease duration, follow-up and HAQ are mean and standard deviation. L= alive at follow-up; D = died, LFU = lost to follow-up; NA = not available; W = 


women; M = men; MA = married; UNM = unmarried.
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Sherrer
7
 is a study conducted in RA patients in Canada recruited in 1966 and 1974 who were 


followed up in 1982. They show a rapid worsening in the early stages of disease 


(approximately 0.1 per year in the first few years) followed by a period where the rate of 


worsening in HAQ decreases (a rate of less than 0.02 after 15 years). 13% of the study had 


HAQ scores in excess of 2.5 at the end of the study.  


 


Hawley and Wolfe
8
 report the results from a US observational study with patients first 


recruited in 1976. It shows that there is a rapid increase in HAQ between baseline and five 


years of clinic treatment (from a mean of 0.5 to 1.3) and this rate of increase slows between 


years five and ten (1.3 to 1.6). 


 


Leigh et al.
9
 studied a longitudinal sample of patients with RA in the US. They selected 


groups of males and females with differing lengths of disease duration (0-10, 10-20, 20+ 


years) and followed them up for eight years between 1981 and 1989. They report that those 


with greater than 20 years’ disease duration experienced faster deterioration than those with 


less than 20 years’ duration. 


 


The focus of the study by Ward
10


 is differences between married and unmarried groups in 


terms of the rate of change of HAQ. This is a US study of RA patients enrolled between 1978 


and 1981. It is difficult to ascertain a clear picture of changes in the rates either over time or 


in relation to disease duration. However, it does seem that the overall rate of change in most 


periods and for both groups is very low and substantially less than 0.045 per annum. 


 


Leigh et al.
11


 is a study comparing different econometric models to estimate HAQ as a 


function of disease duration (and other variables). It only reports on models that reflect 


disease duration in a linear form so it is not possible to draw conclusions on the plausibility 


of the constantly increasing HAQ concept. The study is based on RA patients recruited to the 


ARAMIS study with data collected between 1981 and 1989. The reported rates of worsening 


are substantially lower than 0.045. 


 


Lassere
12


 compared 358 RA patients in an Australian sample using median percentile curves 


with disease duration as an explanatory variable. The results are not reported in a form 


directly informative to the current study.  
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Ward et al.
13


 aim to compare HAQ between RA patients treated in managed care settings 


with those treated in fee-for-service practices. Patients were followed for up to 13 years. The 


paper reports a single adjusted annual rate for each group which does not inform the shape of 


the HAQ trajectory. However, the rates reported are substantially lower than 0.045. 


 


Krishnan
14


 reports on approximately 6,000 RA patients followed between 1981 to 2000 from 


multiple databases in the US and Canada. They report that very few patients were treated 


with biologics. They plot the median HAQ growth curve (and other percentiles) against 


disease duration, shown below in Figure 3. Whilst this is the median as opposed to the mean, 


it does demonstrate a more rapid initial worsening in function from year two, followed by a 


slowing in the rate of worsening. Interesting, the distribution of HAQ across all observations 


does show a non-negligible number of observations in excess of 2.5, including the maximum 


level of disability described by the HAQ (three).  


Figure 3: HAQ growth curves by disease duration from Krishnan et al.  
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Ødegard et al.
15


 report a Norwegian cohort of 238 patients followed at one, two, five and ten 


years. The study did not focus on modelling HAQ change over time (its focus is pain, anxiety 


and depression).  However, the paper does report mean HAQ at each timepoint. It shows no 


change from baseline to five years in this population that had a mean disease duration at 


baseline of 2.2 years. There is an increase in HAQ of 0.05 from years five to ten.  


 


 


3. DATASETS AND METHODS 


 


The aim of any new analyses undertaken was to provide estimates of the long term trajectory 


of HAQ for RA patients and to provide evidence to validate the existing estimates used in the 


AG model. Therefore, we attempted to identify data from studies of patients with RA (or a 


substantial proportion of patients with RA that could be identified from a broader 


population), treated either exclusively with non-biologic DMARDs, or with follow up that 


included biologic DMARDs but that was clearly recorded, and had a minimum of five years 


of follow up. The study had to include regular assessments of the HAQ instrument since this 


is the measure of disease progression used in the cost effectiveness model, and additional 


information on the number of DMARDs failed and DAS score in order to be able to link 


results to the relevant subpopulations in the NICE decision problem. 


 


We discussed these requirements with three clinical advisors. Potential data sources identified 


from a non-systematic review of literature were also considered. We contacted owners of 


datasets in order to establish the details of studies and then decided whether to include them.  


As a result of this process the datasets listed in Section 3.1 were included. 


 


Our suggested data sources were discussed and presented in two workshops held in 2014, 


attended by clinical experts, economists with experience of this area, as well as patient and 


manufacturer stakeholders.   


 


3.1. DATASETS 


3.1.1. The Leiden Early Arthritis Clinic (LEC) Cohort 


The LEC cohort is an observational study comprising a population based, inception cohort of 


patients with RA managed at the Leiden University Medical Centre, Netherlands.
16


 Patients 


with early RA were referred to the LEC from a substantial (>400,000 inhabitants), semi-rural 
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area. The study started in 1993. HAQ, and other variables, were recorded at baseline (first 


visit with the rheumatologist), and then again at 3 months and yearly intervals from then on. 


The diagnosis of RA was established in cases where patients fulfilled the 1987 American 


College of Rheumatology (ACR) criteria for RA. Follow-up continues for as long as the 


patient is being seen by the rheumatologist. Follow up ends when the patients are discharged 


either because of sustained remission or death. The dataset supplied to us contains 563 


patients and a maximum follow up of nine years. 


 


3.1.2. Better AntiRheumatic PharmacOTherapy (BARFOT) 


BARFOT is a long term, multicentre, observational study of patients with early RA at 


baseline in Southern Sweden. Patients have a diagnosis of RA according to the 1987 revised 


ACR criteria and all available patients are included, provided they are seen within one year of 


symptom onset.
17,18


 Data (including HAQ and DAS28) were recorded at baseline, six months, 


one, two, five, eight and 15 years with the study commencing in 1995. In most cases, 


treatment began at baseline. The dataset supplied to us contains 2,595 patients and a 


maximum follow up of 15 years. 


 


3.1.3. National Databank for Rheumatic Diseases (NDB) 


The National Databank for Rheumatic Diseases (NDB) is a not-for-profit rheumatic disease 


research databank in which patients complete detailed self-report questionnaires at six month 


intervals.
19


 Patients in the NDB are recruited from two sources: 1) non-selected patients from 


the practices of US rheumatologists and 2) patients enrolled as part of pharmaceutical 


company sponsored registries. Eligible patients in this study were those with RA who had 


completed a biannual survey for events occurring from July 1 1998 onwards. Patients were 


referred by more than 1,000 rheumatologists dispersed throughout the US. More than 90% of 


rheumatologists were in private practice and not full time university physicians. The 


diagnosis of RA was made by the patients’ rheumatologists.  


 


At each assessment, demographic variables were recorded including sex, age, ethnic origin, 


education level, current marital status, medical history and total family income. Patients also 


complete the Health Assessment Questionnaire Disability Index (HAQ-DI), EuroQol, SF-6D 


and a VAS QOL scale. Patients describe all medications used and provide information 


regarding medical treatments, physician visits and hospitalizations. Note that the NDB does 
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not include DAS and therefore has a significant limitation when trying to predict how results 


translate to the relevant RA populations for the NICE Technology Appraisal. 


 


The NDB attracts participants that are not necessarily representative of the RA community, 


either in the US or in the UK NHS. NDB participants tend to be from higher income 


backgrounds, are less likely to come from an ethnic minority and are better educated than the 


general US RA population. Nevertheless, the NDB is one of the richest sources of data for the 


study of RA patients in the US if not the world. The dataset supplied to us contains 19,462 


patients and a maximum follow up of 15 years. 


 


3.1.4. Early Rheumatoid Arthritis Network (ERAN)  


ERAN is a UK and Ireland based study reporting an inception cohort of newly diagnosed RA 


patients drawn from a network of rheumatology departments that began recruiting in 2002. It 


is similar in design to the ERAS study (multicentre, prospective, observational) but is 


intended to be larger in terms of patient numbers and draw from a wider geographical area.  


Patients are enrolled based on diagnosis of RA by the treating rheumatologist, there is no 


requirement for fulfilment of the ACR 1987 criteria. Data are recorded at baseline, three-six 


months, one year and annually thereafter.
20,21


 The dataset supplied to us contains 1,124 


patients and a maximum follow-up of 11 years. 


 


3.1.5. Early Rheumatoid Arthritis Study (ERAS) 


ERAS recruited patients thought to have RA by their treating rheumatologist between 1986 


and 1998 from nine UK hospitals. Where the diagnosis changed subsequently, patients were 


excluded. Each participating centre recorded clinical, radiological, laboratory and genetic 


features of all consecutive patients with RA of less than two years duration and prior to any 


second line (disease modifying) treatment. Patients are reviewed at one, three, six, twelve 


months and yearly thereafter. Our analysis excluded all observations for patients that took 


biologic therapies, though this was a small proportion of patients given the time the data for 


the study were collected.  


 


This study was the source of data for the analysis underpinning the Norton et al. latent class 


model that is used in the base case for the AG cost effectiveness base-case model. Note that 


the AG did not have access to the ERAS data but used the results reported by Norton et al. 
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We obtained data from ERAS for the purposes of the DSU report. The dataset supplied to us 


contained 1,430 patients and a maximum follow up of 15 years. 


 


It should be reiterated here that the original analysis performed by Norton et al. using the 


ERAS dataset,
2
 has been validated in terms of the appropriate number of latent classes and 


the general trajectories for those classes in the ERAN and Norfolk Arthritis Register (NOAR) 


study datasets.  


 


3.2. METHODS 


This report has several aims and therefore we present a number of different results for the 


different datasets we identified. We aim to validate the concept of there being distinct latent 


classes, in terms of HAQ trajectory over time, within a broad population of patients with 


rheumatoid arthritis. We also aim to establish the extent to which sub-populations of that 


broad population, those defined by the NICE decision problem, can be allocated to those 


different classes. 


 


3.2.1. Latent Class Growth Analysis 


First, we replicate and extend the latent class growth analysis that underpins the results 


reported by Norton et al.
2
 


 


In order to compare our results with those found by Norton et al. (2012) as was used in the 


Assessment Group base-case analysis, we initially used latent class growth analysis (LCGA) 


with the ERAS data.  In this model, explanatory variables influence class membership, but 


not HAQ trajectory.  HAQ is initially assumed to have a cubic relationship with time.  This 


could create problems when predicting future HAQ beyond the sample period (15 years in the 


case of ERAS) because the shape of the extrapolated curve may exhibit a tendency to 


increase, or decrease, rapidly. For this reason, we censor HAQ so it is always positive.  


However, the problem remains that predicted HAQ could increase above three. 


 


Formally, the model is 


 


where  is a latent dependent variable representing HAQ for patient , at time  and in class 


.  The random coefficients,  ( ) for the intercept, slope, quadratic and 
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cubic terms ( , ,  and  respectively) have a full covariance matrix, i.e. the 


model allows them to be correlated.  In line with previous studies we initially restrict the 


variances of the intercept, slope, quadratic and cubic terms to zero ( ).  The  are the 


time scores, which are used to impose the trend (in this case , , , etc.).  


The  are a normally distributed error terms with zero mean and variance  which varies 


over time. 


 


where  is the observed HAQ score for patient  at time  in class  and the probabilities of 


class membership are estimated using a multinomial logit model: 


 


where  contains the covariates which predict class membership. It is this which allows us to 


use the data from the entire ERAS dataset and then use the estimated model to predict the 


expected HAQ trajectory for patients with differing characteristics.  


 


3.2.2. Auto-Regressive Latent Trajectory Models 


Second, we use an auto-regressive latent trajectory (ALT) model which combines two 


traditional panel data methods; an auto-regressive model and a latent growth curve model.  


The ALT model benefits from the auto-regressive component which allows present HAQ to 


be predicted by past HAQ, while also benefitting from separate trajectories over time.  These 


trajectories can be non-linear and therefore more flexible than the standard auto-regressive 


model. 


 


The LCGA discussed previously estimated the latent trajectories of four latent classes.  


However, we are more interested in the trajectories for patients with specific characteristics 


rather than the differences between those latent classes.  The LCGA assumes that trajectories 


are set from baseline and the HAQ trajectory does not differ by individual characteristics.  


For these reasons, autoregressive latent trajectory (ALT) models (see Bollen & Curran 


2004
22


) were also used to analyse the data.  These models combine elements of 


autoregressive models with those of latent trajectories and allow a more flexible estimation 


than either a latent trajectory model or an autoregressive model on their own.  The model 


uses the random intercept and slope of a latent trajectory model and also includes an AR 


process.  This AR process allows HAQ to be influences by HAQ in the previous observation 
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period, so patients who start with a higher HAQ might be more likely to have a higher HAQ 


throughout their trajectory.  In this model, patient characteristics have some influence the 


intercept and the slope of the HAQ trajectory, allowing patients trajectories to vary. 


 


The initial HAQ score, , depends on baseline covariates , with coefficients vector , so 


that 


 
 


and the ALT equation for the trajectory of HAQ is 


 


 
 


Where  and  are the random intercept and random slope, respectively and allow linear 


or non-linear trajectories.  The  are the time scores for a non-linear trend.  The  must be 


fixed for at least two time point for identification; the time scores that we fix are different for 


the different datasets and are decided depending on which model had the best fit.  The 


random intercept,  and the random slope,  have means  and , respectively and 


depend on individual baseline characteristics  with coefficients  and , respectively, so 


that 


 
, 


 


where error terms  and   are normally distributed error terms with full covariance 


matrix. We assume that , , , 


 and  for all  and  and  for all . We 


also assume that all residuals have a mean of zero and are uncorrelated with all exogenous 


variables. 


 


3.2.3. Analysis of missing data 


Two different assumptions relating to missing data are considered.  First, we assume that all 


missing data and attrition is “Missing At Random” (MAR), that it is unrelated to the 


dependent variables, in this case the HAQ score.  Under this assumption, missingness can be 


related to the independent variables which are accounted for in the models.  Second, we 


assume that observations which are lost to attrition are “Missing Not At Random” (MNAR), 


and we use a number of different techniques to adjust the HAQ trajectories in an attempt to 


determine whether attrition in the data is a source of bias. 
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We illustrate the results for each model by comparing the observed and predicted data. We 


also provide model predictions for three separate subgroups related to the cost effectiveness 


analysis. These are i) the mean characteristics of the full, UK treated biologics population 


from the British Society for Rheumatology Biologics Register (BSRBR) that formed the 


sampling frame for the AG cost effectiveness model, ii) “severe active” group: the mean 


characteristics for patients treated with biologics, (Jan 2010 – June 2014), and with a 


DAS>5.1 from the BSRBR register and iii) “moderate active” group: the mean characteristics 


for patients treated with biologics, (Jan 2010 – June 2014), and with a DAS≤5.1 and >3.2.   


 


These characteristics are as follows: 


Table 2: Patient subgroup characteristics for use in cost-effectiveness analysis.  


  i) BSRBR ii) Severe iii) Moderate 


  
Mean  SD (%) Mean SD (%) Mean SD (%) 


Age 56.2 12.2 57.3 12.5 58.0 13.6 


Proportion female 0.8 0.4 0.8 0.2 0.7 0.2 


Disease duration (yrs) 13.3 9.6 9.4 9.3 10.2 10.5 


DAS28 6.6 1.0 6.2 0.8 4.4 0.6 


Previous DMARDSs 3.9 1.6 2.8 1.0 2.9 1.0 


HAQ 2.0 0.6 1.6 0.7 1.5 0.8 


Weight (kg) 73.1 17.6 78.8 19.6 76.1 19.1 


 


4. RESULTS 


 


4.1. DESCRIPTIVE STATISTICS 


4.1.1. Baseline Characteristics 


Table 3 shows summary statistics at time of recruitment for each of the included datasets.  


These summary statistics represent the datasets after patients with missing HAQ values and 


those less than eighteen years of age at the time they were recruited to the study have been 


removed.  In all datasets, the average age of the patients was mid to late fifties and around 


two thirds are female.  The average HAQ at recruitment is just over one in all datasets but is 


slightly higher in the ERAS data, possibly because patients were recruited only if they had 


never taken any DMARDs which might have helped lower their HAQ at recruitment.  The 


average DAS score in the ERAN, ERAS and LEIDEN datasets suggest moderate disease 


activity (means of 4.5 to 4.8), whereas in the BARFOT data, the average DAS is high.  In the 
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NDB data, the Rheumatoid Arthritis Disease Activity Index (RADAI) score is used instead of 


the DAS because DAS was unavailable; the average RADAI score suggests moderate disease 


activity.  The average disease duration is given, in months, from symptom onset to 


recruitment into each dataset.  Patients in the NDB dataset have substantially longer disease 


durations when entering the study because this is not an inception cohort.  Disease duration 


was not available for patients in the LEIDEN data. 


   


Table 3: Summary Baseline Characteristics 


 MEAN 


(STANDARD DEVIATION) 


 ERAN ERAS LEIDEN BARFOT NDB 


HAQ 


OBSERVATIONS 
1091 1421 498 2455 19,292 


AGE 
56.72 


(13.85) 


55.13 


(14.37) 


55.82 


(16.07) 


58.06 


(15.73) 


58.88 


(13.38) 


GENDER 
0.3190 


(0.4663) 


0.3329 


(0.4714) 


0.3173 


(0.4659) 


0.3308 


(0.4706) 


0.2205 


(0.4146) 


HAQ 
1.085 


(0.7692) 


1.143 


(0.7653) 


1.020 


(0.7113) 


1.032 


(0.6542) 


1.041 


(0.7257) 


DAS 
4.561 


(1.575) 


4.501 


(1.057) 


4.806 


(1.064) 


5.261 


(1.235) 
- 


RADAI - - - - 
2.875 


(1.652) 


DISEASE DURATION 


(MONTHS)  


8.403 


(6.920) 


8.167 


(6.077) 
- 


5.997 


(3.089) 


12.26 


(11.26) 


ACR FULFILMENT 


FOR RA 


0.5263 


(0.4995) 


0.7023 


(0.4574) 
* * - 


POSITIVE 


RHEUMATOID 


FACTOR 


0.6257 


(0.4842) 


0.6306 


(0.4828) 
- - - 


FAILED TWO 


DMARDS 


0.0110 


(0.1043) 


0 


(-) 
- - 


0.3118 


(0.4632) 


*Fulfilment of 1987 ACR criteria for RA was a requirement for entry to these studies  
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The ERAN and ERAS data also provided information on whether or not a patient fulfilled the 


American College of Rheumatology’s (ACR) criteria for RA.  In the ERAN and ERAS 


datasets 53% of patients and 70% of patients fulfilled these criteria, respectively.  Similarly, 


the ERAN and ERAS datasets contained data on whether patients were classed as having a 


positive rheumatoid factor (RF) or not at recruitment.  Around 63% of patients in both the 


ERAN and ERAS had a positive RF at the time they were recruited.  Patients were 


considered to have failed two DMARDs if they were on their third or more DMARD.  At the 


time of recruitment only around 1% of patients in the ERAN data had failed two DMARDs.  


In the NDB data this was much higher, around 31%, because the patients were not 


necessarily recruited close to their diagnosis and so had a much more varied disease history.  


No patients in the ERAN data had failed two DMARDs at recruitment because only patients 


who had never had DMARDs were recruited.  The data available to us from the LEIDEN and 


BARFOT datasets did not include sufficient information on DMARDs to determine the 


proportions of patients who had failed two DMARDs but since these were also inception 


cohorts, this figure must be very low.   


 


Table 4 shows the proportion of patients who were observed to have failed two DMARDs at 


any time during the studies, where data was available.  It also gives the mean disease duration 


from symptom onset to failing the second DMARD and the proportion of patients who are 


observed to meet NICE criteria for biologics at any time during each study.  These data are 


for patients while they were not receiving biologics; for those patients that receive biologics, 


they were removed from analysis at that point. 
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Table 4: Statistics on failing 2 DMARDs 


 MEAN 


(STANDARD DEVIATION) 


 ERAN ERAS NDB 


PROPORTION FAILING 2 DMARDS  


DURING OBSERVATION 


0.28 


(0.45) 


0.26 


(0.44) 


0.37 


(0.48) 


MEAN TIME OF FAILING 2 DMARDS 


FROM RECRUITMENT (MONTHS) 


27.77 


(22.42) 


64.53 


(40.34) 


30.71 


(31.95) 


NICE CRITERIA FOR BIOLOGICS: 


PROPORTION OBSERVED TO FAIL 2 


DMARDS WITH HIGH DAS 


0.11 


(0.31) 


0.10 


(0.30) 


0.08 


(0.28) 


PROPORTION OBSERVED TO FAIL 2 


DMARDS WITH MEDIUM DAS 


0.10 


(0.30) 


0.12 


(0.32) 


0.21 


(0.40) 


 


Table 5 presents summary statistics for patients across all observation periods. 


Table 5: Summary Statistics over all Observation Periods 


 MEAN 


(STANDARD DEVIATION) 


 ERAN ERAS LEIDEN BARFOT NDB 


HAQ 


OBSERVATIONS 
5,418 13,234 1,737 9,880 105,678 


AGE 
56.63 


(13.47) 


58.84 


(14.08) 


54.83 


(15.27) 


57.16 


(15.37) 


66.05 


(14.00) 


GENDER 
0.3162 


(0.4650) 


0.3308 


(0.4705) 


0.3299 


(0.4703) 


0.3280 


(0.4695 


0.2237 


(0.4167) 


HAQ 
0.9776 


(0.7897) 


0.9860 


(0.8168) 


0.8129 


(0.6861) 


0.7311 


(0.6592) 


0.9588 


(0.7232) 


DAS 
3.681 


(1.639) 


3.786 


(1.211) 


3.933 


(1.204) 


3.689 


(1.638) 
- 


RADAI - - - - 
2.446 


(1.601) 


DISEASE DURATION 


(MONTHS) 


8.670 


(7.002) 


8.393 


(6.170) 
- 


6.034 


(3.088) 


53.15 


(45.37) 


FAILED TWO 


DMARDS 


0.1731 


(0.3784) 


0.1647 


(0.3709) 
- - 


0.3495 


(0.4768) 
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4.1.2. HAQ Trajectories 


Table 6 shows the mean HAQ for each observation period in each data set.  It also gives the 


range of HAQ score for each period. 


 


Table 6: Mean HAQ over time 


 MEAN HAQ 


(HAQ RANGE) 


TIME T 


(YEARS) 


ERAN ERAS NDB BARFOT LEIDEN 


0 1.085 


(0-3) 


1.143 


(0-3) 


1.040 


(0-3) 


1.032 


(0-2.88) 


1.020 


(0-3) 


0.5 1.000 


(0-3) 


0.884 


(0-3) 


0.987 


(0-3) 


  


1 0.957 


(0-3) 


0.848 


(0-3) 


0.979 


(0-3) 


0.619 


(0-3) 


0.710 


(0-3) 


1.5 - - 0.970 


(0-3) 


  


2 0.945 


(0-3) 


0.825 


(0-3) 


0.958 


(0-3) 


0.604 


(0-3) 


0.711 


(0-2.75) 


2.5 - - 0.939 


(0-3) 


  


3 0.922 


(0-3) 


0.898 


(0-3) 


0.939 


(0-3) 


 0.747 


(0-3) 


3.5 - - 0.937 


(0-3) 


  


4 0.885 


(0-3) 


0.919 


(0-3) 


0.919 


(0-3) 


 0.677 


(0-2.875) 


4.5 - - 0.919 


(0-3) 


  


5 0.937 


(0-3) 


0.989 


(0-3) 


0.924 


(0-3) 


0.645 


(0-3) 


0.723 


(0-2.875) 


5.5 - - 0.916 


(0-3) 


  


6 0.986 


(0-3) 


1.043 


(0-3) 


0.907 


(0-3) 


 0.8431 


(0-3) 
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 MEAN HAQ 


(HAQ RANGE) 


TIME T 


(YEARS) 


ERAN ERAS NDB BARFOT LEIDEN 


6.5 - - 0.908 


(0-3) 


  


7 0.966 


(0-3) 


1.048 


(0-3) 


0.893 


(0-3) 


 0.7187 


(0-2.625) 


7.5 - - 0.889 


(0-3) 


  


8 0.980 


(0-3) 


1.077 


(0-3) 


0.870 


(0-3) 


0.6693 


(0-3) 


0.9951 


(0-2.375) 


8.5 - - 0.895 


(0-3) 


  


9 0.877 


(0-2.625) 


1.139 


(0-3) 


0.941 


(0-3) 


 0.725 


(0-1.875) 


9.5 - - 0.886 


(0-3) 


  


10 0.926 


(0-2.5) 


1.137 


(0-3) 


0.908 


(0-3) 


  


10.5 - - 0.866 


(0-3) 


  


11 0.500 


(0-2.375) 


1.000 


(0-3) 


0.891 


(0-3) 


  


11.5  - 0.880 


(0-3) 


  


12  1.043 


(0-3) 


0.901 


(0-3) 


  


12.5  - 0.862 


(0-3) 


  


13  1.100 


(0-3) 


0.831 


(0-2.875) 


  


13.5  - 0.845 


(0-2.75) 


  


14  1.080 


(0-3) 


0.825 


(0-2.875) 
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 MEAN HAQ 


(HAQ RANGE) 


TIME T 


(YEARS) 


ERAN ERAS NDB BARFOT LEIDEN 


14.5  - 0.774 


(0-2.875) 


  


15  1.165 


(0-3) 


0.795 


(0-2.875) 


0.761 


(0-3) 


 


 


Figure 4 shows the mean HAQ trajectories of patients in each dataset.  The error bars show 


the standard errors of the means of HAQ score at each observation period.  These error bars 


increase over time in all of the datasets but to differing extents.  The errors get particularly 


large towards the later observations in the ERAN and LEIDEN datasets where there are very 


small numbers of observations.  In the majority of the datasets, there is an initial drop in 


HAQ, creating a J-shaped curve.  This is because in all datasets except the NDB, patients 


were recruited at or shortly after diagnosis and generally put onto therapy at that point or 


shortly after. This is particularly obvious in the ERAS data, where patients were required not 


to have taken any DMARDs before joining the sample, so the full effect of the initial 


DMARDs, or other therapy, is apparent here.  After this, there appears to be a slow but steady 


increase in the mean HAQ score over time in the ERAS and BARFOT datasets.  The ERAN 


and LEIDEN datasets do not show this same steady increase, they have fewer observations 


and larger error bars.  The ERAS and BARFOT data also have a lower dropout rate than the 


other datasets.  The NDB data shows a slow steady decrease in HAQ. 


 







 31 


Figure 4: Average HAQ Trajectories 
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Figure 5 shows the mean annual change in HAQ over time for each of the datasets.  Again, 


the error bars show the standard error of the mean and get larger with time because of the 


reduced number of patients in the study.  In all of the datasets except the NDB, it is possible 


to see the initial decrease in HAQ immediately after recruitment.   
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Figure 5: Average Change in HAQ 
-.


5
-.


2
5


0


.2
5


.5


(m
e
a


n
) 


H
A


Q
_
c
h


n
g


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
time


ERAN


 


-.
5


-.
2


5


0


.2
5


.5


(m
e
a


n
) 


H
A


Q
_
c
h


n
g


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
time


ERAS


 


-.
5


-.
2


5


0


.2
5


.5


(m
e
a


n
) 


H
A


Q
_
c
h


n
g


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
time


LEIDEN


 


-.
5


-.
2


5


0


.2
5


.5


(m
e
a


n
) 


H
A


Q
_
c
h


n
g


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
time


BARFOT


 


-.
5


-.
2


5


0


.2
5


.5


(m
e
a


n
) 


H
A


Q
_
c
h


n
g


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
time


NDB


 


 


The horizontal line on each of these graphs shows a change in HAQ of 0.045, the current 


annual HAQ change assumed for previous appraisals after the initial dip in HAQ observed 


during the first two years. 


   


Table 7 gives the mean annual change in HAQ from year two to the end of each study and 


also from year two to year eight (since this is where generally there is greater certainty due to 


larger numbers of observations).   
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Table 7: Mean Changes in HAQ 


MEAN CHANGE ERAN ERAS LEIDEN BARFOT NDB 


 TO END 0.0115 0.0542 -0.0016 0.0151 0.0269 


 TO  0.0124 0.0568 0.0010 0.0147 0.0255 


 


Based on the raw data alone, the observed annual rate of change of HAQ is lower than 0.045 


in all datasets except ERAS.   


 


4.1.3. Missing Data and Attrition 


Longitudinal studies of this type inevitably suffer both from missing data and attrition. Table 


8 to Table 12 show the number of observations at each observation period in each dataset.  


They also show the number of missing HAQ scores at each time and the number of 


observations which have left each dataset due to attrition.   


 


There are a number of possible different reasons for attrition.  Attrition could be caused 


because patients do not respond or do not fill in the questionnaires, some patients die, some 


patients leave the samples because they have adverse reactions to the drugs or move onto 


other biologic therapies or patients might go into remission, among other reasons.  The 


dataset available to us had missing or incomplete data on the reasons for attrition. Remission 


is an important cause of dropout because for several studies this is an inherent part of the 


study design: BARFOT and the LEIDEN studies withdrew patients from the study once the 


patient was no longer under the care of the rheumatologist.  


 


Table 8 to Table 12 show the number of observations, missing observations and attrition rates 


of the ERAN, ERAS, LEIDEN, BARFOT and NDB datasets, respectively.  In each of the 


datasets patients were not included because there were insufficient data in all observation 


periods; there were 112, 37, 48, 13 and 4,580 patients removed for this reason in the 


respective datasets. 


 







 34 


Table 8: Missing Data and Attrition in the ERAN Data (n=1,124) 


TIME T (YEARS) HAQ OBSERVATIONS MISSING AT TIME T ATTRITION 


 NUMBER OF OBSERVATIONS 


(%) 


0 1,091 


(97.06%) 


33 


(2.94%) 


0 


(0.00%) 


0.5 857 


(76.25%) 


220 


(19.57%) 


47 


(4.18%) 


1 696 


(61.92%) 


271 


(24.11%) 


157 


(13.97%) 


2 585 


(52.05%) 


235 


(20.91%) 


304 


(27.05%) 


3 478 


(42.53%) 


217 


(19.31%) 


429 


(38.17%) 


4 367 


(32.65%) 


179 


(15.93%) 


578 


(51.42%) 


5 259 


(23.04%) 


159 


(14.15%) 


706 


(62.81%) 


6 167 


(14.86%) 


144 


(12.81%) 


813 


(72.33%) 


7 98 


(8.72%) 


144 


(12.81%) 


882 


(78.47%) 


8 110 


(9.79%) 


126 


(11.21%) 


888 


(79.00%) 


9 64 


(5.69%) 


171 


(15.21%) 


889 


(79.09%) 


10 22 


(1.96%) 


2 


(0.18%) 


1,100 


(97.86%) 


11 6 


(0.53%) 


0 


(0.00%) 


1,118 


(99.47%) 
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Table 9: Missing Data and Attrition in the ERAS Data (n=1,430) 


TIME T  


(YEARS) 
# HAQ OBSERVATIONS MISSING AT TIME T ATTRITION 


 NUMBER OF OBSERVATIONS 


(%) 


0 1,421 


(99.37%) 


9 


(0.63%) 


0 


(0.00%) 


0.5 1,244 


(92.31%) 


181 


(3.22%) 


5 


(0.35%) 


1 1,320 


(86.99%) 


46 


(12.66%) 


64 


(4.48%) 


2 1,165 


(81.47%) 


120 


(8.39%) 


145 


(10.14%) 


3 1,068 


(74.69%) 


123 


(8.60%) 


239 


(16.71%) 


4 906 


(65.52%) 


220 


(8.53%) 


304 


(21.26%) 


5 937 


(63.36%) 


122 


(15.38%) 


371 


(25.94%) 


6 767 


(53.64%) 


209 


(14.62%) 


454 


(31.75%) 


7 753 


(52.66%) 


156 


(10.91%) 


521 


(36.43%) 


8 691 


(48.32%) 


157 


(10.98%) 


582 


(40.70%) 


9 615 


(43.01%) 


86 


(6.01%) 


729 


(50.98%) 


10 382 


(26.71%) 


60 


(4.20%) 


988 


(69.09%) 


11 272 


(19.02%) 


77 


(5.38%) 


1,081 


(75.59%) 


12 210 


(14.69%) 


66 


(4.62%) 


1,154 


(80.70%) 


13 161 


(11.26%) 


49 


(3.43%) 


1,220 


(85.31%) 
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TIME T  


(YEARS) 
# HAQ OBSERVATIONS MISSING AT TIME T ATTRITION 


14 124 


(8.67%) 


6 


(0.42%) 


1,300 


(90.91%) 


15 35 


(2.45%) 


0 


(0.00%) 


1,395 


(97.55%) 


 


 


 
Table 10: Missing Data and Attrition in the LEIDEN Data (n=563) 


TIME T  


(YEARS) 
HAQ OBSERVATIONS MISSING AT TIME T ATTRITION 


 NUMBER OF OBSERVATIONS 


(%) 


0 498 


(88.45%) 


65 


(11.55%) 


0 


(0.00%) 


1 359 


(63.77%) 


79 


(14.03%) 


125 


(22.20%) 


2 259 


(46.00%) 


64 


(11.37%) 


240 


(42.63%) 


3 185 


(32.86%) 


57 


(10.12%) 


321 


(57.02%) 


4 149 


(26.47%) 


46 


(8.17%) 


368 


(65.36%) 


5 119 


(21.14%) 


25 


(4.44%) 


419 


(74.42%) 


6 97 


(17.23%) 


12 


(2.13%) 


454 


(80.64%) 


7 40 


(7.10%) 


9 


(1.60%) 


514 


(91.30%) 


8 26 


(4.62%) 


1 


(0.18%) 


536 


(95.20%) 


9 5 


(0.89%) 


0 


(0.00%) 


558 


(99.11%) 
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Table 11: Missing Data and Attrition in the BARFOT Data (n=2,595) 


TIME T  


(YEARS) 
# HAQ OBSERVATIONS MISSING AT TIME T ATTRITION 


 NUMBER OF OBSERVATIONS 


(%) 


0 2,455 


(94.61%) 


140 


(5.39%) 


0 


(0.00%) 


1 2,332 


(80.73%) 


120 


(5.01%) 


143 


(5.51%) 


2 2,095 


(80.73%) 


130 


(5.01%) 


370 


(14.26%) 


5 1,756 


(67.67%) 


91 


(3.51%) 


748 


(28.82%) 


8 1,059 


(40.81%) 


12 


(0.46%) 


1,524 


(58.73%) 


15 183 


(7.05%) 


0 


(0.00%) 


2,412 


(92.95%) 


 


 
Table 12: Missing Data and Attrition in the NDB Data (n=19,462) 


TIME T (YEARS) HAQ 


OBSERVATIONS 


MISSING AT 


TIME T 
ATTRITION CENSORED 


 NUMBER OF OBSERVATIONS 


(%) 


0 19,294 


(98.58%) 


277 


(1.42%) 


0 


(0.00%) 


0 


(0.00%) 


0.5 12,740 


(65.10%) 


1,519 


(7.76%) 


5,176 


(26.45%) 


136 


(0.69%) 


1 10,461 


(53.45%) 


1,229 


(6.28%) 


7,666 


(39.17%) 


215 


(1.10%) 


1.5 8,464 


(43.25%) 


1,056 


(5.40%) 


9,745 


(49.79%) 


306 


(1.56%) 


2 6,981 


(35.67%) 


931 


(4.76%) 


11,296 


(57.72%) 


363 


(1.85%) 


2.5 5,871 


(30.00%) 


799 


(4.08%) 


12,460 


(63.67%) 


441 


(2.25%) 
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TIME T (YEARS) HAQ 


OBSERVATIONS 


MISSING AT 


TIME T 
ATTRITION CENSORED 


 NUMBER OF OBSERVATIONS 


(%) 


3 5,011 


(25.60%) 


704 


(3.60%) 


13,373 


(68.33%) 


483 


(2.47%) 


3.5 4,162 


(21.27%) 


808 


(4.13%) 


14,079 


(71.94%) 


522 


(2.67%) 


4 3,769 


(19.26%) 


557 


(2.85%) 


14,670 


(74.96%) 


575 


(2.94%) 


4.5 3,274 


(16.73%) 


521 


(2.66%) 


15,154 


(77.43%) 


622 


(3.18%) 


5 3,001 


(15.33%) 


364 


(1.86%) 


15,554 


(79.47%) 


652 


(3.33%) 


5.5 2,519 


(12.87%) 


461 


(2.36%) 


15,911 


(81.30%) 


680 


(3.47%) 


6 2,435 


(12.44%) 


235 


(1.20%) 


16,192 


(82.73%) 


709 


(3.62%) 


6.5 2,044 


(10.44%) 


328 


(1.68%) 


16,455 


(84.08%) 


744 


(3.80%) 


7 1,935 


(9.89%) 


182 


(0.93%) 


16,684 


(85.25%) 


770 


(3.93%) 


7.5 1,722 


(8.80%) 


191 


(0.98%) 


16,885 


(86.28%) 


773 


(3.95%) 


8 1,622 


(8.29%) 


138 


(0.71%) 


17,032 


(87.03%) 


779 


(3.98%) 


8.5 1,439 


(7.35%) 


129 


(0.66%) 


17,218 


(87.98%) 


785 


(4.01%) 


9 1,293 


(6.61%) 


105 


(0.54%) 


17,367 


(88.74%) 


806 


(4.12%) 


9.5 1,147 


(5.86%) 


120 


(0.61%) 


17,483 


(89.33%) 


821 


(4.19%) 


10 1,042 


(5.32%) 


107 


(0.55%) 


17,582 


(89.84%) 


840 


(4.29%) 


10.5 964 


(4.93%) 


80 


(0.41%) 


17,665 


(90.26%) 


862 


(4.40%) 
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TIME T (YEARS) HAQ 


OBSERVATIONS 


MISSING AT 


TIME T 
ATTRITION CENSORED 


 NUMBER OF OBSERVATIONS 


(%) 


11 885 


(4.52%) 


64 


(0.33%) 


17,751 


(90.70%) 


871 


(4.45%) 


11.5 774 


(3.95%) 


54 


(0.28%) 


17,855 


(91.23%) 


888 


(4.54%) 


12 670 


(3.42%) 


60 


(0.31%) 


17,931 


(91.62%) 


910 


(4.65%) 


12.5 616 


(3.15%) 


46 


(0.24%) 


17,993 


(91.94%) 


916 


(4.68%) 


13 560 


(2.86%) 


41 


(0.21%) 


18,048 


(92.22%) 


922 


(4.71%) 


13.5 474 


(2.42%) 


33 


(0.17%) 


18,118 


(92.58%) 


946 


(4.83%) 


14 408 


(2.08%) 


13 


(0.07%) 


18,176 


(92.87%) 


974 


(4.98%) 


14.5 315 


(1.61%) 


8 


(0.04%) 


18,260 


(93.30%) 


988 


(5.05%) 


15 161 


(0.82%) 


0 


(0.0%) 


18,342 


(93.72%) 


1,068 


(5.46%) 


 


In Table 12, showing the attrition rate and missing observations for the NDB, some of the 


patients are censored rather than lost to attrition.  Due to the observational nature of the NDB 


data patients were continually recruited to the study throughout the observation period of 


fifteen years.  In this report, we analyse the data using the time of patient recruitment to the 


NDB as baseline; therefore patients who are recruited later in the study have a limited 


number of follow up observations and their follow up might stop before 15 years because 


they had been enrolled for less than 15 years.  Patients who do not have a full 15 years of data 


but who were remaining in the NDB study when it ended are censored rather than lost to 


attrition.  For the purposes of our analysis the censored observations will be treated in the 


same way as attrition. 
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Figure 6 shows the percentage of patients who are lost from the study due to attrition over the 


years of the study.  Patients who were missing but return to the study are included in all 


periods that they were observed.  The ERAS and the BARFOT data have the lowest attrition 


rates but attrition is a problem in all of the datasets, as is the case with most longitudinal 


studies.  The attrition rate of the NDB is given with and without censored observations. 


Figure 6: Attrition over time 


 
 


 


Figure 7 shows the percentage of patients who are observed at each time point.  This 


percentage does not include patients who are missing during an observation period but later 


return to the study.  Again, ERAS and BARFOT datasets show the best patient attendance. 
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Figure 7: Percentage of patients observed over time 


 
 


 


4.2. LATENT CLASS GROWTH MODELS (MAR) 


4.2.1. ERAS  


The covariates used to predict latent class membership are the same as in Norton et al:
3
 age, 


gender, DAS, symptom duration, rheumatoid factor, and fulfilment of ACR criteria, all at 


baseline.   


 


We find that a model with four distinct latent classes has the best fit, in accordance with 


Norton et al.
3
 The goodness of fit statistics, namely the Akaike and Bayesian information 


criterion (AIC and BIC, respectively) suggest that four classes is better than three classes, as 


shown in Table 13.  We had an insufficient number of observations in the data available to 


model five classes using all observation periods.   
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Table 13: Cubic and Quadratic Information Criteria for ERAS data 


Specification Number of Classes 


Cubic 3 Classes 4 Classes 


AIC 24862.426 24007.085 


BIC 25087.989 24291.682 


Quadratic 3 Classes 4 Classes 


AIC 24980.963 24133.792 


BIC 25190.789 24397.307 


 


Figure 8 and Figure 9 show the cubic and quadratic LCGA models respectively using the 


ERAS data.  


 


Figure 8: Cubic Replication of Analysis on ERAS by Norton et al. 


  


Figure 8 shows the results estimated using cubic LCGA for the ERAS data.  Again, the class 


with the highest HAQ scores at baseline remain highest throughout the observation period 


and have a shallower J-shape after recruitment.    


 


Table 14: Annual Rate of HAQ change – Cubic LCGA ERAS 


Rate of Change BSRBR High DAS Moderate DAS 


After  0.0326 0.0293 0.0264 


 to  0.0617 0.0551 0.0480 


 


 


Figure 9 shows the results estimated using a quadratic LCGA for the ERAS data.  This uses 


the same formula at the cubic example outlined above but restricts the coefficient of the cubic 


term to be zero ( ), leaving only the intercept, slope and quadratic terms, 







 43 


; 


everything else remains the same as the previous, cubic model.  Again, we initially restrict 


the variances of the intercept, slope, quadratic and cubic terms to zero. 


 


Figure 9: Quadratic Replication of Analysis on ERAS by Norton et al. 


 
 


 
Table 15: Annual Rate of HAQ change – Quadratic LCGA ERAS 


Rate of Change BSRBR High DAS Moderate DAS 


After  0.0377 0.0393 0.0412 


 to  0.0273 0.0316 0.0338 


 


Similar to the findings of Norton et al. (2014), in both the cubic and quadratic models shown 


here, the class with the highest HAQ scores at baseline, remain highest throughout the 


observation period; this class also has a flatter J-shape after recruitment suggesting that 


patients in this latent class do not achieve a substantial response to initial, nor indeed 


subsequent, DMARDs.  Both the cubic and quadratic models predict a decrease in HAQ 


towards the end of the observation period, particularly in the latent classes with the highest 


HAQ values.  However, this is not representative of the observed values which do not show 


this dip in HAQ.   


 


4.2.2. ERAN 


Similar results were found using the other datasets and four classes was consistently the 


optimal number of classes.  Figure 10 to Figure 14 show LCGA for the remaining data sets 


accounting for the following covariates: age, gender, DAS and symptom duration all at 
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baseline.  In these analyses, less explanatory variables are used because they are available in 


all datasets; this makes little difference to the predicted values.  Again, the variances of the 


intercept, slope, quadratic and cubic term, where applicable, are restricted to zero in 


accordance with the Norton et al. papers. 


 


Figure 10: Cubic LCGA of ERAN data 


 
 
 


Table 16: Annual Rate of HAQ change – Cubic LCGA ERAN 


Rate of Change BSRBR High DAS Moderate DAS 


After  -0.0866 -0.0812 -0.0554 


 to  0.0095 0.0085 0.0074 


 


Both Figure 8 and Figure 9 show that the ERAN and ERAS data give similar results.  The 


ERAN data does not show as steep a J-shaped curved immediately after recruitment but the 


trajectories are very similar.  The analysis on the ERAN data does not use all of the 


covariates which are included in the ERAS analysis, but this seems to make little difference 


to the trajectories. 
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Figure 11: Quadratic LCGA of ERAN data 


 
 
 


Table 17: Annual Rate of HAQ change – Quadratic LCGA ERAN 


Rate of Change BSRBR High DAS Moderate DAS 


After  0.0525 0.0548 0.0677 


 to  0.0087 0.0079 0.0069 


 


 


4.2.3. BARFOT 


Figure 12 and Figure 13 show the cubic and quadratic LCGA for the BARFOT data.  Here, 


the same covariates have been used as those used in the analysis on the ERAN data; namely 


age, gender, DAS and symptom duration at baseline. The number of previous DMARDs is 


also used as a predictor of class membership. 
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Figure 12: Cubic LCGA of BARFOT data 


 
 
 


Table 18: Annual Rate of HAQ change – Cubic LCGA BARFOT 


Rate of Change BSRBR High DAS Moderate DAS 


After  0.0187 0.0187 0.0187 


 to  0.0226 0.0225 0.0225 


 
 


Figure 13: Quadratic LCGA of BARFOT data 
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Table 19: Annual Rate of HAQ change – Quadratic LCGA BARFOT 


Rate of Change BSRBR High DAS Moderate DAS 


After  0.0412 0.0408 0.0405 


 to  0.0026 0.0022 0.0019 


 


The analysis on the BARFOT data is limited due to the lack of observation periods: 


observations are not annual unlike the other datasets. 


 


4.2.4. NDB 


Figure 14 shows the quadratic model using data from the NDB data.  Here, the covariates 


used to predict class membership are age, gender, RADAI score and symptom duration all at 


baseline.  RADAI score was used as a substitute for DAS because DAS is not available in the 


NDB data.  These patients were not recruited as close to their symptom onset as those in 


other datasets and therefore patients are more likely to have tried a range of therapies at their 


time of recruitment; the data includes lots of patients who had already moved onto their third 


DMARD.  This is the reason for the lack of the J-shape in the curve immediately after 


recruitment.   


 


Figure 14: Quadratic LCGA of NDB data 


 
 


Figure 14 shows a slow steady increase in HAQ overtime for the NDB data. Due to the 


absence of information on DAS score it is not possible to illustrate these results for the 


subgroups of patients relevant to the NICE decision problem.  
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Due to the very large data in the NDB it was not feasible to run the cubic LCGA on the NDB 


data due to limitations on processing time.  


 


4.2.5. Leiden  


Attempts to estimate HAQ trajectory using LCGA on the LEIDEN data were unsuccessful.  


The models would not converge using any specification.  This is believed to be due to a 


smaller number of observations. 


 


4.2.6. Additional analyses using ERAS data 


Figure 15 shows a cubic LCGA with four classes using the ERAS data but allowing the 


variances of the random intercept, slope and quadratic term to be free.  The variance of the 


cubic term is still fixed at zero in an attempt to prevent the predicted trajectories from 


continuing to increase above a HAQ of three.  However the latent class represented in blue 


shows a more exaggerated curve than the other classes.   


 


Figure 15: Cubic LCGA of ERAS data with free variances 


 
 
 


Table 20: Annual Rate of HAQ change – Cubic LCGA ERAS with Free Variances 


Rate of Change BSRBR High DAS Moderate DAS 


After  0.0329 0.0326 0.0327 


 to  0.0257 0.0263 0.0262 


 


 







 49 


Figure 16: Quadratic LCGA of ERAS data with free variances 


 
 
 


Table 21: Annual Rate of HAQ change – Quadratic LCGA ERAS with Free Variances 


Rate of Change BSRBR High DAS Moderate DAS 


After  0.0478 0.0475 0.0480 


 to  0.0326 0.0326 0.0330 


 


 


Figure 16 shows a quadratic LCGA with four classes using the ERAS data but allowing the 


variances of the random intercept, slope and quadratic term to be free.  This graph highlights 


the problems that can occur when using quadratic and cubic terms; some of the HAQ 


trajectories shoot upwards and increase above the maximum feasible HAQ of three.  This is 


particularly problematic when trying to predict the HAQ score of patients in the future. 


However, it should be noted that for the application to the three patient groups of interest in 


this report, there was a probability of zero of being in the class that increases to a HAQ of 


three at year ten. 


 


4.2.7. Comparisons of models 


Table 22 shows the AIC, BIC and log-likelihood values of the cubic and quadratic models for 


each dataset.  Likelihood ratio tests using the log-likelihood values indicate that the cubic 


models consistently have a significantly better fit than the quadratic specifications. 
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Table 22: Log-likelihood and Information Criteria for Cubic and Quadratic Models 


 Specification 


ERAS Cubic Quadratic 


AIC 24007.085 24133.792 


BIC 24291.682 24397.307 


Log-likelihood -11949.543 -12016.896 


ERAN Cubic Quadratic 


AIC 9551.462 9570.955 


BIC 9788.899 9788.184 


Log-likelihood -4728.731 -4742.477 


BARFOT Cubic Quadratic 


AIC 17225.061 17644.210 


BIC 17458.247 17836.588 


Log-likelihood -8572.531 -8789.105 


NDB Cubic Quadratic 


AIC - 229412.184 


BIC - 229913.228 


Log-likelihood - -114645.092 


ERAS with free variance Cubic Quadratic 


AIC 21592.140 21850.809 


BIC 21906.879 22144.566 


Log-likelihood -10736.070 -10869.404 


 


 


4.3. ALT MODELS (MAR) 


4.3.1. ERAS 


We fitted the ALT model to the ERAS data in order to identify the extent to which this 


alternative modelling approach did, or did not, coincide with the estimates made using the 


latent class analysis. Figure 17 displays the results from this exercise.  
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Figure 17: ALT model of ERAS data 


 


 


We found very close alignment between the observed and predicted data. The graph shows 


that there is virtually no difference between the observed and prediced mean HAQ at each 


year, all the way to 15 years. This shows a trajectory that is J-shaped with a lower degree of 


flattening than was predicted in the separate classes of the latent class analysis.  


 


The model was then used to predict the expected HAQ over time for patients with the 


characteristics of the three patient subgroups (BSRBR, severe and moderate DAS groups). 


This demonstrates a different pattern. There is a predicted rapid worsening in HAQ which 


decreases over time and then falls. The flexibility of the ALT model does not impose this 


shape but rather this is casued by the characteristics of the subgroups. These groups have 


much higher starting HAQs than the ERAS early RA population.  


 


Within the ERAS data there is a negative correlation between disease duration and baseline 


HAQ. This stands to reason as one might expect that those with more aggressive disease, 


manifesting itself in functional disability, would have a more rapid worsening of their 


symptons causing them to seek help at an early time than the average early RA patient, and 







 52 


therefore reciving a first visit with a rheumatologist earlier. However, this is a relationship 


observed within the small range of disease durations seen amongst the ERAS baseline 


population. Once this is applied to disease durations exceeding that by a factor of ten this 


relationship is questionable and is a substantial contributory factor in the predicted HAQ 


reducing at longer time periods. This demonstrates a limitation of extrapolation beyond the 


data.  The model results are considered to lend support to the qualitative finding in the latent 


class analyses of rapid worsening in HAQ followed by a period where this slows and 


potentially flattens.  


 


4.4. SUB ANALYSIS OF PATIENTS AFTER FAILING TWO DMARDS 


All analyses to this point have been conducted on the entire datasets provided to us, 


recognising that these included observations from patients at different stages of disease and 


with different characteristics to those that are eligble, or potentially eligible, for biologic drug 


treatment under NICE guidelines. We have used the full datsets and attempted to adjust for 


these differences within the modelling. An alternative view is to restrict analysis to those data 


drawn from relevant patients.  


 


Here we investigate the possibility of estimating HAQ trajectories in patients drawn solely 


from the relevant (or at least, more relevant) groups. In this section, we investigate HAQ 


trajectories of patients who have already failed two DMARDs. We created new datasets 


where  was the first period in which a patient was observed on their third (or greater) 


non biologic DMARD.  This was possible for the ERAN, ERAS and NDB datasets which 


each had information on the number of DMARDs at each observation period and regular 


observation periods; the longer times between observation periods mean that we cannot know 


the exact year that the third DMARD is received.  Although the BARFOT data had sufficient 


data on DMARDs, the irregularity of the observation periods meant that it was difficult to tell 


when patients were moved onto their third DMARD.  The LEIDEN data did not have 


sufficient data on DMARDs.  For the ERAN and ERAS data, the observations at six months 


from recruitment were removed. 


 


Table 23 shows the summary statistics for the data after removing patients who had not yet 


failed two DMARDs.  The number of observations in these new datasets is, of course, much 


smaller than the original datasets.  Again, the average age of patients at the new baseline is in 
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their mid to late fifties.  The number of female patients at the new baseline is slightly higher 


than at the original baseline, suggesting that female patients are more likely to have failed 


two DMARDs, possibly because they tend to have higher DAS and HAQ scores.  The 


average HAQ score at the new baseline is higher than at the previous baseline, particularly in 


the ERAS data.   


 


Table 23: Summary Statistics after taking Third DMARD (new baseline) 


 ERAN ERAS NDB 


# HAQ Observations 285 380 7,353 


Age at 3
rd


 DMARD 
54.55 


(12.52) 


55.54 


(14.12) 


58.67 


(12.88) 


Gender 
0.2912 


(0.4551) 


0.2579 


(0.4381) 


0.1922 


(0.3940) 


HAQ 
1.186 


(0.8058) 


1.414 


(0.8046) 


1.191 


(0.7183) 


DAS 
3.958 


(1.726) 


4.317 


(1.154) 
- 


DAS>5.1 
0.2561 


(0.4373) 


0.2421 


(0.4289) 


- 


RADAI - - 
3.003 


(1.609) 


Disease duration (months) 
38.78 


(22.42) 


68.78 


(42.64) 


19.69 


(20.27) 


Positive Rheumatoid Factor 
0.6245 


(0.4852) 


0.6772 


(0.4681) 
- 


   


As all patients in this new sample have failed at least two DMARDs, those patients who meet 


the NICE criteria for biologic drugs are simply those who have a DAS score higher than 5.1 


at the baseline.  The proportion of patients fulfilling these criteria is similar in the ERAN and 


ERAS datasets.  Approximately one quarter of patients fulfilled the current NICE criteria for 


biologics when they were observed to have started their third DMARD, i.e. a quarter of 


patients who fail two DMARDs have a high DAS score.  It is worth noting that we do not 


know the exact time that the patients started their third DMARD and some of them could 


have responded to the third DMARD with lower DAS and HAQ scores.  The proportion of 


patients with a high DAS and therefore, the proportion who meet NICE criteria for biologics, 


may have been higher if we had the DAS values immediately after they failed their second 


DMARD. 
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Figure 18 shows the average HAQ trajectories after failing two DMARDs using the ERAN, 


ERAS and NDB datasets.  Here, each of the different datasets shows a different pattern of 


HAQ over time. 


 


Figure 18: Average HAQ Trajectories 
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The ERAN data show a decrease in average HAQ over time.  However, the standard error 


bars are wide and there are very few observations towards the later years. The ERAS data 


also has wide error bars towards the later observations but the data shows a steady increase in 


average HAQ score until 13 years after starting the third DMARD; this drop may be due to 


attrition bias, as mentioned previously. The NDB data shows a relatively stable average HAQ 


over time.  HAQ remains slightly above one throughout the observation periods.  The J-


shaped curve seen before in Figure 4 and Figure 5 is not seen here because the benefits of the 


initial DMARDs given shortly after diagnosis are not seen. 


 


Figure 19 shows the average change in HAQ over time from starting the third DMARD.  The 


patterns are consistent with those shown in Figure 18.  Again, the ERAN data demonstrates 


periods of rising HAQ followed by falling HAQ but this is subject to very wide confidence 
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limits due to attrition. The ERAS data shows a general pattern of worsening in HAQ. The 


NDB shows worsening in HAQ but at a very low rate.  


 


Figure 19: Average Change in HAQ 
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Table 24 shows the mean change in HAQ observed in each of these data sets.  The first year 


of data is not included to remove the potential initial treatment response from the third 


DMARD.  The table gives both the mean HAQ change to the end of the observation period 


and to eight years after taking the third DMARD.  This allows comparisons with the previous 


rates of change. 


 


Table 24: Mean Changes in HAQ after receiving third DMARD 


Mean change ERAN ERAS NDB 


 to end 0.0313 0.0412 0.0175 


 to  0.0334 0.0453 0.0157 


 


Again, ERAS gives the highest rate of annual HAQ change and the NDB gives the lowest 


rate of change.  The ERAN data gives a much higher rate of change after a patient receives 
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their third DMARD that when including patients on any number of DMARDs.  Conversely, 


the ERAS and NDB data show that failing two DMARDs lowered the rate of HAQ change.   


 


As before, we used the LCGA to analyse the new samples of data.  However, due to the 


smaller number of patients in these new samples, there was insufficient data to use the cubic 


LCGA; therefore we only used the quadratic models and kept variances of the random 


intercepts, slopes and quadratic terms fixed at zero.  As discussed previously, the model 


allows patient characteristics to influence class membership but not to influence the 


subsequent HAQ trajectories.  Similarly, to the previous samples, four latent classes provide a 


better fit that three latent classes and there is insufficient data to run the analysis with five 


latent classes, as illustrated in Table 25. 


 
Table 25: Cubic and Quadratic Information Criteria for ERAS data 


Specification Number of Classes 


ERAS 3 Classes 4 Classes 


AIC 3435.948 3263.098 


BIC 3564.189 3422.355 


ERAN 3 Classes 4 Classes 


AIC 1397.282 1354.366 


BIC 1490.551 1472.745 


NDB 3 Classes 4 Classes 


AIC  101610.863 


BIC   102035.703 


 


 


Figure 20 shows the quadratic LCGA for the ERAN data.  The patient characteristics which 


were allowed to influence class membership here are age, DAS and disease duration.  Gender 


was found to almost perfectly predict some class memberships (almost all patients in the class 


with the highest HAQ were female) and so gender was not included in the analysis.  
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Figure 20: Quadratic LCGA from Third DMARD in ERAN data 


 
 


Table 26: Annual Rate of HAQ change – Quadratic LCGA ERAN 


Rate of Change BSRBR High DAS Moderate DAS 


After  -0.0250 -0.0313 -0.0352 


 to  -0.0250 -0.0313 -0.0352 


 


 


Figure 21 shows the same analysis performed on the ERAS data, this time including gender 


as a covariate but there was insufficient data to predict the HAQ trajectories after thirteen 


years, .  The model predicts reasonably well until nine years after baseline when the 


observed and predicted values start to differ more. 


 


Figure 21: Quadratic LCGA from Third DMARD in ERAS data 
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Table 27: Annual Rate of HAQ change – Quadratic LCGA ERAS 


Rate of Change BSRBR High DAS Moderate DAS 


After  0.0401 0.0406 0.0362 


 to  0.0494 0.0489 0.0389 


 


In this quadratic analysis, there is again a relatively high rate or worsening in the early years 


of the modelling exercise, particularly in the more severe population subgroups. This rate of 


increase decreases after that point.  


 


Figure 22 shows the quadratic LCGA for the NDB dataset.  The analysis predicts the 


observed values very well, although the predicted and observed values do start to differ 


slightly in later observations.  The patient characteristics used here to predict class 


membership are age, gender, disease duration and RADAI score.  Again, variances are fixed 


at zero.  The NDB shows a slow but steady increase in HAQ score across all latent classes. 


 


Figure 22: LCGA from Third DMARD in NDB data 


 
 


 


There were not enough observations in the ERAN and ERAS data to predict the HAQ 


trajectories after failing two DMARDs using the ALT model.  For example, in the ERAN 


data we could only predict up to five years from the baseline with the available data; any 


longer and the model would not converge. Convergence problems relating to the 


computational burden of the very large dataset in the NDB prohibited estimation of the ALT 


model.   
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4.5. ACCOUNTING FOR MISSING DATA AND ATTRITION 


So far, the models we have described assume that all missing data are MAR.  In this section 


we discuss different approaches of accounting for attrition.  We assume that observations 


which are missing in a finite number of periods but later return to the sample remain MAR.  


However, we assume that patients who leave the sample entirely, due to death, moving to 


biologics, remission or any other reason, are not missing at random (NMAR).   


 


We focus our attention on the ERAS datat. This is because it has a larger number of 


observations than the LEIDEN and ERAN data and has regular observation periods unlike 


the BARFOT data, making analysis more simple.  The ERAS data was also collected before 


the use of biologic drugs was common, meaning that less of the patients are removed from 


the sample because they were on biologics.  The NDB, has regular observations, however, the 


characteristics of the patients were very different to the other datasets. For all analysis which 


assumes that attrition is NMAR we use the original ERAS data from recruitment to the study, 


on or soon after diagnosis.   


 


Each of the methods used here are extensions of selection models or pattern-mixture models 


which are used with the LCGA model discussed previously to account for attrition bias. 


 


We applied the Diggle-Kenwood and Wu and Carroll methods using the ALT model 


described in section 4.3 above. We were unable to apply these methods to the latent class 


analyses because of the relatively limited size of the ERAS dataset. We found that the 


estimates obtained once accounting for attrition in the data were not noticeably different to 


those described in section 4.3.1.   


 


4.5.1. Diggle-Kenward Latent Class Mixture Model 


The Diggle-Kenward model is a selection model which we use to extend the LCGA (see 


Muthen et al. 2011
23


) to account for attrition.  Observations which are missing but where the 


patient returns to the study at a later time are considered to be missing at random (MAR) but 


patients who are missing due to attrition are considered missing not at random (MNAR).  


Here, dropout due to attrition is influenced by latent class and by the HAQ outcomes from 


that period and the previous period. That is, 
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where  are binary survival indicators with the value 0 before dropout, 1 in the period of 


dropout and missing thereafter.  The logistic regression slopes , are allowed to vary between 


latent classes in the case of the LCGA. 


 


Once the Diggle-Kenward extension was added to the LCGA, there was insufficient data in 


the ERAS to produce a sensible result.  This was true for both the quadratic and the cubic 


specifications. 


 


The Diggle-Kenward extension was also used to account for attrition in the ALT model, 


again using the ERAS data.  Similar to the previous extension, 


 


 
 


where the dropout again depends on the current and previous HAQ score. 


 


4.5.2. Wu and Carroll Method 


Unlike the Diggle-Kenward Latent Class Mixture Model in which dropout is directly related 


to the HAQ score, the Wu and Carroll method uses the random intercept and random slope to 


predict dropout in each period; the individual growth trajectories influence the probability of 


attrition. 


 


4.5.3. Roy Method 


Another method we used to account for attrition was the Roy latent dropout mixture 


modelling method.  Here, dropout influences latent class membership, rather than the other 


way around.  This means that dropout can influence HAQ outcomes through their effect on 


class membership. 


 


This method is similar to a conventional pattern-mixture model but rather than allowing 


dropout patterns to directly influence the random intercept, slope etc., it instead allows them 


to indirectly influence them through their effect on class membership.  Formally, we have 
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. 


 


Initially, the variances of the random intercept, slope, quadratic and cubic terms are fixed at 


zero.   


 


Figure 23 shows the quadratic LCGA of the ERAS data using the Roy adjustment.  The 


results are very similar to the LCGA without accounting for attrition.  In the latent class with 


the highest HAQ, the model predicts that HAQ starts to decrease towards the end of the 


observation period.   


 


Figure 23: Quadratic LCGA using ERAS Data and Roy Latent Dropout Adjustment 


 
 


Figure 24 shows a similar pattern using a cubic specification.   
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Figure 24: Cubic LCGA using ERAS Data and Roy Latent Dropout Adjustment  


 


 


4.5.4. Roy-Muthen Method 


One potential criticism of the previous method is that the dropout classes might be 


contaminated if there are inherent classes in the sample for other reasons. Since we know this 


may be the case, we considered an additional extension of pattern mixture modelling to 


account for NMAR attrition: Roy-Muthen modelling with latent classes.  This method uses 


latent dropout classes as well as latent trajectory classes.  These are 


 


 
 


from the Roy method and 


 
 


defining the trajectory type.  Combining these, we have: 


 


; 


 


 


see Muthen et al.
23


 for full details of this method. 


 


Figure 25 shows the results from this model. There are four separate figures presented which 


align with those identified from the ERAS data as reported in section 4.2.1. The extension to 


the model identifies, within each latent trajectory class, three sub-classes based on the latent 
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dropouts. These classes show the predicted course of HAQ over time had the patients not 


dropped out. Table 28 shows that there is a strong relationship between membership of these 


three classes and the time of dropout. Those that drop out early are likely to be in class 1. For 


those with the lowest starting HAQ these early dropouts are predicted to move to a very low 


HAQ. This group seems compatible with those that dropout due to disease remission. Class 1 


in the two high HAQ latent classes have the highest rate of worsening in HAQ, which then 


flattens over time. These fast worsening groups may be those that withdraw due to death or 


simply because of disease severity. Dropouts between years 4 and 8 are more split between 


dropout classes 1 and 3. Later dropouts are more mixed but with increasing probability of 


class 2. 
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Figure 25: Latent Dropout Classes within latent trajectories 


a) 


 


b) 


 


c) 


 


d) 
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Table 28: Probability of Latent dropout class by time of dropout.  


  Probability 


  Class 1 Class 2 Class 3 


drop out 


at yr 0.5 1.0000 0.0000 0.0000 


 


1 0.7365 0.0000 0.2635 


 


2 0.6318 0.0000 0.3682 


 


3 0.5534 0.0000 0.4466 


 


4 0.4533 0.1427 0.4039 


 


5 0.3091 0.1919 0.4990 


 


6 0.4920 0.1552 0.3527 


 


7 0.4038 0.1725 0.4238 


 


8 0.3506 0.3589 0.2905 


 


9 0.2387 0.3839 0.3774 


 


10 0.1972 0.4759 0.3269 


 


11 0.1993 0.5326 0.2681 


 


12 0.2048 0.4461 0.3491 


 


13 0.1708 0.5577 0.2716 


 


14 0.1480 0.5046 0.3474 


 


15 0.1539 0.4743 0.3718 


 


Table 29: Within sample probabilities of class membership by latent class model type 


 Latent Class Model type 


 NMAR MAR Norton 


Class 1* 0.248 0.174 0.155 


2 0.263 0.296 0.291 


3 0.292 0.307 0.336 


4 (bottom) 0.197 0.223 0.217 


* Classes 1, 2, 3 and 4 correspond to a), b), c) and d) of Figure 25.  


 


Table 29 compares the within sample probabilities of the Roy-Muthen method of adjusting 


for dropouts with those that assume MAR in this report and in the Norton analysis. It shows 


that the MAR analysis in this report is very similar to that reported by Norton et al with 


differences explained by slight changes to the ERAS samples used. Accounting for 


missingness not at random allocates more observations to the highest class.  
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Table 30 calculates these same probabilities for the NMAR model for each of the three 


patient subgroups referred to throughout the report. For the more severe patient subgroups the 


probability of being in the highest class is greater, with only very low probabilities of being 


allocated to the lowest two classes.  


Table 30: Probability of class membership for decision problem populations 


 Population 


 BSRBR HIGH MOD 


Class 1* 0.847 0.702 0.418 


2 0.141 0.259 0.399 


3 0.009 0.020 0.067 


4 (bottom) 0.003 0.019 0.116 


* Classes 1, 2, 3 and 4 correspond to a), b), c) and d) of Figure 25.  


 


The model again provides support for the concept of four latent classes and for their general 


shape, that is, a period of worsening of HAQ which slows over time. The model uses a 


sophisticated method for dealing with potential bias arising from dropout. It identifies 


subgroups within the modelling according to the pattern of dropout. In this situation, we find 


evidence that the projected pattern of HAQ progression can be explained by some degree by 


the timing of dropout.  


 


We suggest that this modelling approach provides important information for use in sensitivity 


analysis for the cost effectiveness analysis. The highest latent dropout subgroups within each 


trajectory can be taken as a credible upper bound of the HAQ trajectory for any subgroup of 


patients, that is, class 1 within the latent classes a) and b) displayed in Figure 25, and class 3 


in latent classes c) and d). In latent class b) the improvement in the estimate is very closely 


related to the actual observed data and since that is limited at the observations beyond 11 


years (where the curve begins to fall) we make the additional assumption that HAQ is flat 


from that point onwards in implementation in the CE model. 


 


We also assume in implementation of these results in the CE model, that HAQ does not 


continue to rise beyond 15 years for the lowest two latent classes. This makes no difference 


to the severe populations because the probability of being in these low HAQ classes is very 
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small. For the moderate DAS group this assumption may be more relevant because there is a 


0.18 probability of being in either class.  


 


Note that this sensitivity analysis does not identify a priori who these patients are.  


 


5. DISCUSSION 


 


There is no study that reports how HAQ progresses in RA patients on non-biologic therapies 


that coincides entirely with the requirements of the cost effectiveness analysis. The CE model 


requires estimates of HAQ progression over a patient’s lifetime from the point at which they 


would be eligible for biologic therapies (which is currently having failed two DMARDs and 


having a high DAS but also under consideration are those that have failed two DMARDs and 


have a moderate HAQ score, or those with a high DAS score and have not yet failed any 


DMARDs). The model also requires such estimates of HAQ progression in patient once they 


have exhausted a sequence of biologic therapies. It is unsurprising that such evidence does 


not exist.  


 


The purpose of this report, together with the estimates that have been used in previous NICE 


appraisals and by the AG in TA537, is to identify related evidence that helps in the required 


estimates of how HAQ progresses in these different circumstances.  


 


In many previous cost effectiveness analyses in this area, analysts have chosen to assume a 


constant annual rate of HAQ progression. Whilst the rationale provided for this in earlier 


NICE appraisals is not based on any coherent assessment of the evidence, others have made 


such estimates on the basis of empirical evidence and these are sometimes very similar to 


those used in previous NICE appraisals. Further consideration of these methods highlights 


significant limitations. Pooling average annual rates of HAQ progression drawn from studies 


that have different lengths of follow-up, different times and frequencies of follow-up and 


patient characteristics will be entirely inappropriate unless the true rate of HAQ progression 


is constant.  


 


Evidence from nine studies of patients with established disease and follow up of more than 


eight years was reviewed. In those studies that permit an assessment of the shape of HAQ 
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trajectory, there was evidence that HAQ does not progress at a linear rate. Most studies 


suggest rapid worsening initially followed by a period of slower worsening, although one 


study with particularly long follow up suggests regained rapid worsening after 20 years. 


We identified five studies of RA patients from different countries that had long term follow 


up of patients including their HAQ scores. We obtained patient level data for each of these 


studies and analysed them using different methods. 


 


When considering the raw data alone, two of those datasets exhibit a trend of rising HAQ 


over time (ERAS and BARFOT). ERAS is the only dataset that shows a rate of worsening in 


HAQ that is higher than the 0.045 simple rate used in previous NICE appraisals (0.054 from 


years 2-15). The BARFOT data is substantially lower. However, all studies are of course 


affected by dropout and include a much broader sample of patients than those that are 


candidates for biologic therapies in the NICE TA. Reliance on the raw data is therefore not 


advisable. 


 


Dropout is inevitably substantial in observational studies with long term follow up. Models 


predictions based on fewer and fewer observations at greater time points become more 


uncertain. 


  


We replicated the Norton et al analysis. We confirm the preferred model comprises four 


latent classes and a cubic specification in the ERAS data. In this model, the rate of worsening 


is faster for all the subgroups of interest, during the early part of diseases (years two to eight) 


but this rate slows over time. There is a suggestion that HAQ continues to rise if a quadratic 


specification is selected, both in analyses of ERAS and other datasets. However, the cubic 


specification is consistently preferred based on likelihood ratio tests and AIC/BIC.  


 


The finding that HAQ rapidly deteriorates in the relevant patient groups but that this 


worsening slows over time is further supported by analysis of the ERAS data using an 


alternative modelling approach (the ALT model). Indeed, this is a consistent feature of the 


findings throughout this report. 


 


We applied four different methods for accounting for attrition, assuming NMAR, and again 


found that results continued to support the general findings of the original latent class 


analysis. Using the Roy-Muthen method for dealing with data NMAR, we identify three 
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dropout subclasses within each of four latent trajectory classes. These provide credible 


estimates of the course of HAQ in the absence of dropout. We propose these serve as an 


appropriate upper bound for considerations of the plausible course of HAQ over time.  


Our preferred analyses, described above, make use of all available data and adjusts for 


covariates that distinguish the patient subgroups of relevance for the cost effectiveness 


analyses from the broader RA populations recruited into these studies. An alternative 


approach we explored is to limit the analysis of data only to those patients that meet, or more 


closely meet, the criteria for receipt of biologic therapies. We found that there were 


insufficient data for analyses where samples were restricted to those that had failed two 


DMARDs and also had a DAS>5.1. We did conduct subgroup analyses on those that had 


failed two DMARDs. 


  


These analyses of course result in much reduced sample sizes, particularly towards the end of 


the follow up period but it does allow more meaningful comparisons to be made including the 


NDB study because these analyses now treat all patients as having a common baseline (the 


time they are observed to have started a third DMARD). The NDB and ERAN data both 


suggest there is a relatively slow worsening of HAQ over time and this reduces over time. 


The ERAS data also supports this view in general though the latent class analysis does differ 


from the analyses conducted using the full dataset in suggesting the rate of HAQ continues to 


rise, albeit at a slower rate, particularly for those in the highest latent class. Overall these 


rates still suggest a lower overall rate of worsening than 0.045 per annum though the 


predictions for the severe disease subgroup are very close to this.  


 


Some important caveats must be considered in relation to these subpopulation analyses. The 


sample size is of greater concern and the relevance of the very large error bars for the ERAS 


and ERAN studies should be acknowledged. The additional uncertainty in ERAS is added to 


by the fact that the mean time to start the third DMARD is longer than in ERAN (65 vs 28 


months), leading to a reduction in follow up time for relevant patients. These reduced sample 


sizes mean that the models here are based on quadratic modelling: the cubic specification 


could not be run.  Given we have established the cubic as superior in the full dataset this may 


be an important consideration for the extrapolation element of any analysis. Similarly, the 


NMAR analyses could not be run. It should also be noted that there remains some 


discrepancy between the timing of the revised baseline in these sub analyses and the time 


relating to potential biologic use. These datasets provide us with the ability to identify the 
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first time a patient is observed to have started their third DMARD. But the time of failure of 


the second DMARD could be a substantial time before that given these studies have six 


monthly or yearly data collection. Disease may be substantially worse at the time a therapy is 


deemed to have “failed” compared to a period some time after a new therapy has been 


initiated.   
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1. Introduction 
 


This report is a follow-up report to the initial report presented to the NICE Appraisal Committee in 


August 2013 which can be found on the NICE website. (https://www.nice.org.uk/guidance/gid-


tag313/documents/rheumatoid-arthritis-adalimumab-etanercept-infliximab-certolizumab-pegol-


golimumab-abatacept-and-tocilizumab-review-assessment-report2). For clarity the report on the NICE 


website will be called ‘August2013 report’. 


 


Following consultation on the August 2013 report and the accompanying mathematical model 


(denoted as ‘August 2013 model’) legitimate errors and omissions were identified which have been 


addressed in an accompanying report 
1
: this report will be denoted  the ‘February 2015 report’ for 


clarity.  All analyses presented in this report have been undertaken using the updated model detailed 


in the February 2015 report. 


 


Due to the sensitivity of the cost per quality adjusted life year (QALY) gained for biologic disease-


modifying anti-rheumatic drugs (bDMARDs) to the estimated Health Assessment Questionnaire 


(HAQ) progression whilst on conventional disease-modifying anti-rheumatic drugs (cDMARDs), 


NICE commissioned the Decision Support Unit (DSU) to undertake a review of the literature and 


analyses of any databases that could be identified and accessed. The conclusions from this report are 


presented elsewhere,
2
 and for clarity this report is henceforth denoted ‘the DSU report’. The aim of 


this report is to assess the sensitivity of the cost per QALY gained for bDMARDs to scenarios 


suggested by the DSU report that were deemed worthy of investigation. 


 


In addition, due to comments raised during the discussions around the DSU scope, a set of analyses 


has been undertaken focussing on patients whose diagnosis of RA was from 2010 or later as it was 


hypothesised that such patients may have more scope for improvement with bDMARD treatment than 


patients with a long duration of disease, who may already have significant non-reversible joint 


damage. For clarity these patients are denoted ‘post 2009 population’. 


 


For brevity, full definitions of components of the decision problem have not been provided in this 


report. Further details can be found within the February 2015 report. 


 


The incremental cost effectiveness ratios (ICERs) in terms of cost per QALY for bDMARDs in three 


populations were explored in the February 2015 report. These populations were: those with severe 


active RA (defined by a disease activity score of 28 joints (DAS28) score of ≥5.1) who were 


cDMARD naïve (Population 1 in the NICE scope); those with severe RA who were cDMARD 



https://www.nice.org.uk/guidance/gid-tag313/documents/rheumatoid-arthritis-adalimumab-etanercept-infliximab-certolizumab-pegol-golimumab-abatacept-and-tocilizumab-review-assessment-report2

https://www.nice.org.uk/guidance/gid-tag313/documents/rheumatoid-arthritis-adalimumab-etanercept-infliximab-certolizumab-pegol-golimumab-abatacept-and-tocilizumab-review-assessment-report2

https://www.nice.org.uk/guidance/gid-tag313/documents/rheumatoid-arthritis-adalimumab-etanercept-infliximab-certolizumab-pegol-golimumab-abatacept-and-tocilizumab-review-assessment-report2
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experienced which formed Population 2 in the NICE scope; and Population 3 in the NICE scope, 


those with moderate-to-severe active RA (defined as a DAS28 score between 3.2 and 5.1). 


 


All analyses have been undertaken within the Assessment Group’s model. A potential ambiguity 


within the DSU specification document has been highlighted regarding the phrase ‘Any results of 


analyses using the estimates in the manufacturers’ models.’ The Assessment Group believe that this 


denoted incorporating the values preferred by the companies within the Assessment Group model, 


which has been undertaken. The Assessment Group does not believe this related to incorporating new 


HAQ progressions within each of the companies’ models, which has not been undertaken.  
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2. Changes to the assumed HAQ progression following the DSU Report. 


 


A comprehensive analysis on the most likely HAQ progression for patients with RA has been 


presented in the DSU report. The findingsof the DSU report does not support the Assessment Group 


altering its base case scenario, and as such the results presented in the February 2015 report remain 


the Assessment Group’s best estimation of the likely ICERs of bDMARDs. 


 


However, exploratory analyses have been conducted to assess the impact of the ICER were it possible 


to identify (without cost) the patients within each of the four previously defined latent classes in 


whom HAQ increases most in the 15 years since initiation of cDMARDs.See section 4.5.4 of the DSU 


report for further information. For clarity these patients will henceforth be called ‘patients with the 


greatest HAQ progression’. It is not possible currently to identify such patients and thus these results 


are provided purely to illustrate a plausible lower bound on the ICER should techniques to identify 


such patients. For further details on the derivation of the four latent classes see the February 2015 


report  and the DSU report. 


 


The trajectories for patients with the greatest HAQ progression rates using the Roy-Muthen method 


are shown in Figure 25 of the DSU report and using the DSU report nomenclature are the latent 


dropout classes denoted C1 for latent classes 1 and 2, latent dropout class C3 for latent class 3 and 


latent dropout class C2 for latent class 4. For use as inputs into the mathematical cost-effectiveness 


model, it was assumed that the drop in HAQ predicted at approximately 12 years for patients in latent 


class 2 was subject to substantial uncertainty and that it appeared reasonable to assume that HAQ 


would be flat from 9 years to 15 years at the average HAQ value between years 9 and 15. The HAQ 


progression used in the model for patients with the greatest HAQ progression in each of the four latent 


classes is shown in Figure 1. For all latent classes it was assumed that HAQ would be flat beyond 15 


years. This assumption is supported by the data for latent Classes 1 and 2, where the majority of 


patients reside, there is no indication of a trend for increasing HAQ between 10 and 15 years. 


 


It is stressed that the HAQ changes are utilised in the model as relative changes and are not assumed 


to be absolute HAQ scores. An example is provided to illustrate this further: a patient who is sampled 


to have an initial HAQ score of 1.5 would have the same projected progression as a patient identical 


in all other respects bar initial HAQ score. If this second patient was simulated to have a HAQ score 


of 1.25, then there would be, on average, a difference in HAQ of 0.25 between the patients throughout 


the model.  
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For comparison the HAQ progression assumed in the base case is provided in Figure 2: it can be seen 


that the rate of progression in latent Classes 1 and 2, where the majority of patients reside, is much 


greater in the exploratory analyses 


 


Figure 1: The assumed HAQ progression by latent class in those patients with the greatest 


HAQ progression (Exploratory analyses) 


 


 


Figure 2: The assumed HAQ progression by latent class in the base case 
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In the analysis within the February 2015 report the mean characteristics of the full, UK treated 


biologics population from the BSRBR estimates that the vast majority of patients (approximately 


99%) would be allocated to be in latent classes 1 and 2 (see Table 30 of the DSU report). The 


assumed patient characteristics for this population are provided in Table 2 of the DSU report. 


 


When analysing the post 2009 population the numbers in each latent class change, which may reflect 


differences in early treatment patterns for the more recently diagnosed. For the severe RA group the 


probability of patients with the mean characteristics being allocated to  latent classes 1 and 2 was 


96%, this proportion was 82% for those in the moderate-to-severe RA group (see Table 30 of the 


DSU report). The assumed patient characteristics for the post 2009 population are provided in Table 2 


of the DSU report. 
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3. Assessing the impact of using a patient population with a lesser disease duration  


 


The Assessment Group was provided with data from the British Society for Rheumatology Biologics 


Register (BSRBR)  on patients diagnosed with RA from 2010 or later (the post 2009 group). See 


section 2.3.2 of the DSU report for further details. These data and the variance co-variance matrices 


were differentiated by those patients with severe RA and those with moderate-to-severe RA meaning 


that 20,000 hypothetical patients were now simulated with moderate-to-severe RA, instead of the 


2000 simulated in the base case of the February 2015 report.  


 


A hypothesis that was put to the Assessment Group by during the consultation phase of the DSU 


report was that the average HAQ reduction for those who obtain either a good or a moderate EULAR 


response would be greater given more recent treatment regimens than for the entire BSRBR 


population. This was conjectured to be because those with with less current treatment regimens may 


have more irreversible damage. The cut-off date of January 2010 was provided by the BSRBR. 


Sensitivity analyses have therefore been conducted changing these parameter values from those in the 


base case, which was an average HAQ reduction of 0.317 for those with a moderate EULAR response 


and 0.672 for those with a good EULAR response. The Assessment Group were provided with no 


robust data to support a greater HAQ reduction in this patient group but have arbitrarily used average 


HAQ reductions of 0.500 for those with a moderate EULAR response and 1.000 for those with a good 


EULAR response to explore the sensitivity of the ICER to this assumption. 
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4. Results 


 


The only analyses conducted were those based on EULAR data being reported directly in the RCTs. 


The results provided in the February 2015 report did not support a clear difference between those 


produced by EULAR directly and those produced when ACR responses were mapped to EULAR 


responses. The direct mapping has less associated uncertainty in EULAR responses, although the 


evidence base is smaller and no results could be provided for subcutaneous abatacept.  


 


The results are presented separately for those with severe RA (Population 2 in the NICE scope) and 


for those with moderate-to-severe RA (Population 3 in the NICE scope). Given the extremely high 


ICERs of approximately £300,000, for patients with severe RA who are cDMARD naïve (Population 


1 in the NICE scope), no further analyses have been performed on this group.  


 


No results for patients who cannot receive methotrexate (MTX) have not been calculated, although it 


is noted that the ICERs for this group were shown in the February 2015 report to be approximately 


£25,000 greater than for those who can receive MTX. 


 


A summary of the results is presented in Table 1. The summary presents only the median ICERs from 


the range of mean values for each bDMARD strategies, This was undertaken as the efficacies and 


costs of the bDMARDs are relatively similar, and as such, attempting to definitively differentiate 


between the cost-effectiveness of bDMARDs is likely to be unwise. However, for information fully 


incremental analyses are presented after the summary. The base case scenario remains that as in the 


February 2015 report as currently it is not possible to identify within each latent class those people 


with the greatest HAQ progression. 


 


No attempts have been made to ascertain a threshold level of HAQ progression whilst on cDMARDs 


that would be associated with median ICERs for bDMARDs of £20,000 or £30,000 per QALY. This 


is due to the fact that it is clear from the data within the DSU report that HAQ progression whilst on 


cDMARDs is unlikely to be linear over time. However, the exploratory analyses conducted are likely 


to be highly favourable to bDMARDs and as such provide an indication of the lower bounds of 


plausible ICERs for bDMARD strategies compared with non-biologic therapies.  
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Table 1: Summarised results: Median ICERs for all bDMARD strategies compared with the MTX alone strategy. Populations 2 and 3 who 


can receive MTX 


 Base Case + 


 N/A 


(i.e. the  


Base case) 


Assuming patients 


with the greatest HAQ 


progression can be 


identified (1) 


Using the post 2009 


population  


Using the post 2009 


population with assumed 


arbitrary greater HAQ 


decreases (2) 


Assuming patients with the 


greatest HAQ progression 


can be identified and using 


the post 2009 population 


with assumed arbitrary 


greater HAQ decreases (1 


and 2)  


Population 2 


(severe MTX –


experienced) 


£61,200 £44,700 £83,000 £65,800 £42,300 


      


Population 3 


(moderate MTX- 


experienced) 


£75,000 £54,600 £92,900 £74,800 £47,900 


All numbers rounded to the nearest £100 


For definitions of ‘patients with the greatest HAQ progression’ and for the ‘post 2009 population’ refer to the main text 
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4.1  Results for a severe RA, MTX experienced population 


 


Table 2: Deterministic base case results using EULAR data directly – ERAS cDMARD 


HAQ progression and a severe, MTX-experienced, RA population.   


 


First 


Intervention in 


the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental 


CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         61,239   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         58,969   £  58,969  


IFX + MTX ***************** ******  £         59,530   Dominated  


ADA + MTX ***************** ******  £         62,948   Ext Dominated  


CTZ + MTX ***************** ******  £         61,084   Ext Dominated  


GOL + MTX ***************** ******  £         62,664   Dominated  


ETN + MTX ***************** ******  £         61,497   £  84,246  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 


golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


It is seen that the ICERs of all the bDMARDs compared with the MTX strategy are in the region of 


£58,000 to £63,000. 


 


 


Table 3: Deterministic base case results using EULAR data directly – selecting patients 


with the greatest HAQ progression and a severe, MTX-experienced, RA 


population.   


 


First 


Intervention in 


the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental 


CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         44,691   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         42,078   £     42,078  


IFX + MTX ***************** ******  £         42,678   Dominated  


CTZ + MTX ***************** ******  £         44,222   Ext Dominated  


ADA + MTX ***************** ******  £         45,367   Dominated  


GOL + MTX ***************** ******  £         45,192   Ext Dominated  


ETN + MTX ***************** ******  £         45,030   £     79,136  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 


golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


It is seen that the ICERs of all the bDMARDs compared with the MTX strategy are in the region of 


£42,000 to £46,000. 
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Table 4: Deterministic base case results using EULAR data directly – ERAS cDMARD 


HAQ progression and a severe, MTX-experienced, post 2009 RA population.   


 


First 


Intervention in 


the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental 


CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         85,402   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         80,980   £     80,980  


IFX + MTX ***************** ******  £         82,977   Dominated  


CTZ + MTX ***************** ******  £         82,459   Ext Dominated  


ADA + MTX ***************** ******  £         84,736   Dominated  


GOL + MTX ***************** ******  £         84,144   Ext Dominated  


ETN + MTX ***************** ******  £         81,781   £     88,572  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 


golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


It is seen that the ICERs of all the bDMARDs compared with the MTX strategy are in the region of 


£80,000 to £86,000. 


 


Table 5: Deterministic base case results using EULAR data directly – ERAS cDMARD 


HAQ progression and a severe, MTX-experienced, post 2009 RA population and 


assuming a 1.0 HAQ drop and 0.5 per moderate EULAR responder.   


 


First 


Intervention in 


the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental 


CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         67,485   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         64,338   £     64,338  


IFX + MTX ***************** ******  £         65,770   Ext Dominated  


CTZ + MTX ***************** ******  £         65,400   Ext Dominated  


ADA + MTX ***************** ******  £         67,442   Dominated  


GOL + MTX ***************** ******  £         66,295   Ext Dominated  


ETN + MTX ***************** ******  £         65,460   £     74,763  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 


golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


It is seen that the ICERs of all the bDMARDs compared with the MTX strategy are in the region of 


£64,000 to £68,000. 
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Table 6: Deterministic base case results using EULAR data directly – selecting patients 


with the greatest HAQ progression and a severe, MTX-experienced, post 2009 


RA population and assuming a 1.0 HAQ drop and 0.5 per moderate EULAR 


responder.   


 


First 


Intervention in 


the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental 


CPQ 


MTX ****************** ******  - - 


ABT i.v. + MTX ***************** ******  £         40,124   £     40,124  


TCZ + MTX ***************** ******  £         43,348   Dominated  


IFX + MTX ***************** ******  £         41,275   Dominated  


ADA + MTX ***************** ******  £         42,316   Ext Dominated  


CTZ + MTX ***************** ******  £         41,539   Ext Dominated  


GOL + MTX ***************** ******  £         42,336   Ext Dominated  


ETN + MTX ***************** ******  £         42,463   £     70,109  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 


golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


It is seen that the ICERs of all the bDMARDs compared with the MTX strategy are in the region of 


£40,000 to £44,000. 
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4.2  Results for a moderate-to-severe RA, MTX experienced population 


 


Table 7: Deterministic base case results using EULAR data directly – ERAS cDMARD 


HAQ progression and a moderate-to-severe, MTX-experienced, RA population.   


 


First 


Intervention in 


the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental 


CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         75,040    Ext Dominated   


ABT i.v. + MTX ***************** ******  £         72,794    Ext Dominated   


IFX + MTX ***************** ******  £         72,238   £   72,238  


CTZ + MTX ***************** ******  £         74,579    Ext Dominated   


ADA + MTX ***************** ******  £         76,333    Ext Dominated   


GOL + MTX ***************** ******  £         76,181    Dominated   


ETN + MTX ***************** ******  £         75,791   £ 112,689  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 


golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


It is seen that the ICERs of all the bDMARDs compared with the MTX strategy are in the region of 


£72,000 to £77,000. 


 


 


Table 8: Deterministic base case results using EULAR data directly – selecting patients 


with the greatest HAQ progression and a moderate-to-severe, MTX-


experienced, RA population.   


 


First 


Intervention in 


the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental 


CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         54,373   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         51,222   £       51,222  


IFX + MTX ***************** ******  £         51,581   Ext Dominated  


ADA + MTX ***************** ******  £         55,535   Ext Dominated  


CTZ + MTX ***************** ******  £         54,636   Ext Dominated  


GOL + MTX ***************** ******  £         55,231   Ext Dominated  


ETN + MTX ***************** ******  £         55,438   £     105,588  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 


golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


It is seen that the ICERs of all the bDMARDs compared with the MTX strategy are in the region of 


£51,000 to £56,000. 
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Table 9: Deterministic base case results using EULAR data directly – ERAS cDMARD 


HAQ progression and a moderate-to-severe, MTX-experienced, post 2009 RA 


population.   


 


First 


Intervention in 


the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental 


CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         94,336   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         90,025   £     90,025  


IFX + MTX ***************** ******  £         91,402   Dominated  


ADA + MTX ***************** ******  £         94,975   Ext Dominated  


CTZ + MTX ***************** ******  £         92,641   Ext Dominated  


GOL + MTX ***************** ******  £         94,159   Ext Dominated  


ETN + MTX ***************** ******  £         92,881   £  117,039  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 


golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


It is seen that the ICERs of all the bDMARDs compared with the MTX strategy are in the region of 


£90,000 to £95,000. 


 


Table 10: Deterministic base case results using EULAR data directly – ERAS cDMARD 


HAQ progression and a moderate-to-severe, MTX-experienced, post 2009 RA 


population assuming a 1.0 HAQ drop and 0.5 per moderate EULAR responder.   


 


First 


Intervention in 


the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental 


CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         76,099   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         72,978   £     72,978  


IFX + MTX ***************** ******  £         74,248   Dominated  


ADA + MTX ***************** ******  £         76,950   Ext Dominated  


CTZ + MTX ***************** ******  £         74,807   Ext Dominated  


GOL + MTX ***************** ******  £         76,424   Dominated  


ETN + MTX ***************** ******  £         74,789   £     90,366  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 


golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


It is seen that the ICERs of all the bDMARDs compared with the MTX strategy are in the region of 


£72,000 to £77,000. 
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Table 11: Deterministic base case results using EULAR data directly – selecting patients 


with the greatest HAQ progression and a moderate-to-severe, MTX-


experienced, post 2009 RA population and assuming a 1.0 HAQ drop and 0.5 per 


moderate EULAR responder.   


 


First 


Intervention in 


the strategy 


Discounted Costs Discounted 


QALYs 


CPQ compared 


with MTX 


strategy 


Incremental 


CPQ 


MTX ****************** ******  - - 


TCZ + MTX ***************** ******  £         49,214   Ext Dominated  


ABT i.v. + MTX ***************** ******  £         45,273   £        45,273  


IFX + MTX ***************** ******  £         45,965   Dominated  


ADA + MTX ***************** ******  £         48,044   Ext Dominated  


CTZ + MTX ***************** ******  £         47,123   Ext Dominated  


GOL + MTX ***************** ******  £         47,933   Ext Dominated  


ETN + MTX ***************** ******  £         48,134   £        83,468  
 ABT i.v. – abatacept intravenous;  ADA – adalimumab; CTZ – certolizumab pegol; ETN – etanercept; GOL – 


golimumab; IFX – infliximab; MTX – methotrexate; TCZ – tocilizumab 


CPQ – cost per QALY gained. Ext - extendedly 


 


It is seen that the ICERs of all the bDMARDs compared with the MTX strategy are in the region of 


£45,000 to £50,000. 
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5. Conclusions 


 


The Assessment Group estimate that the cost per QALY gained for bDMARD strategies is in excess 


of £60,000 in a severe RA population who can receive MTX and approximately £75,000 in a 


moderate-to-severe RA population who can receive MTX. Based on the results presented in the 


February 2015 report it is expected that the ICERs would be higher for those who cannot receive 


MTX. 


 


Currently implausible strategies that are predicated on being able to identify at initiation those patients 


with the greatest HAQ progression reduce the ICERS to in excess of £40,000 for the severe RA 


population and in excess of £45,000 for the moderate-to-severe population. 


 


All of these ICERs have assumed that NICE’s guidance on stopping bDMARD treatment at six 


months should there be no EULAR response is strictly followed. Data presented in the February 2015 


report indicate that this is not / has not been adhered to, indicating that over 25% of patients who had 


no EULAR response at six months were still on treatment at 4.5 years, with the median treatment time 


being 319 days. The consequence of non-adherence is anticipated to be an increase in the ICER.  
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AbbVie welcomes the opportunity to comment on the report by the Decision Support Unit 
(DSU) evaluating any additional evidence relating to the rate of HAQ progression of RA 
patients not treated with biologic therapies as well as the addendum to the Assessment 
Group’s report assessing how the results from the DSU report on HAQ progression affect 
the cost per QALY gained ratios.  
 
AbbVie understands that this consultation is limited to these two documents only, but would 
like to reiterate that all the issues raised by AbbVie during consultation of the original 
Assessment Group (AG) Report in August/September 2013 are still valid and should be 
considered by the Appraisal Committee in conjunction with these comments. AbbVie 
welcomes the fact that some changes have been incorporated in to the AG model as a result 
of comments from Consultees, but considers that there are additional points raised in the 
response to the original AG document submitted by AbbVie 23 September 2013 that have 
not been addressed yet. 
 
AbbVie’s response to this consultation is split into two parts: Section 1 focuses on the DSU 
report and Section 2 focuses on the addendum to the AG report.  
 


1 AbbVie comments on DSU report 
 
The DSU report is a comprehensive analysis investigating any additional data sources to 
inform the estimates for HAQ progression in RA patients treated with non-biologic agents. 
However, there are a number of considerable issues with the data sources that mean that 
the evidence used to inform the latent class growth model to estimate HAQ progression in 
the AG report is not robust, and more importantly, neither is it reflective of disease 
progression in the relevant RA population. 
 
1.1  Comments on Section 2 of DSU report  
 
Of the identified nine studies in Norton systematic review of studies that reported on HAQ 
change over time, the first major issue is that patients had either RA or undifferentiated 
polyarthritis. It is therefore not clear what type of RA patients were included i.e. in terms of 
severity or classification; if they had RA at all; or whether the proportion of undifferentiated 
polyarthritis affects HAQ progression rates. Regardless of this limitation, interestingly the 
HAQ progression rates reported across these studies for patients on cDMARDs are either 
less than the 0.045 rate assumed in the manufacturer models, 0.045 (e.g. Hawley and 
Wolfe), or in some cases greater – for example Leigh et al showed that disease duration 
matters in their study; RA patients > 20 years disease experienced faster deterioration than 
those patients with < 20 years disease. This study is in complete contrast to the data in the 
AG report that assumes that HAQ deterioration slows over time. AbbVie considers this is 
probably because the ERAS dataset utilised by the AG does not collect data for a long 
enough period of time, utilises far too broad an RA population, and has an extraordinarily 
high attrition rate that is difficult to meaningfully adjust for (see Section 1.2 and 1.3).   
 
All the studies in the systematic review suggest that the rate of HAQ progression is 
dependent on certain disease characteristics. The DSU report is in agreement with this in 
that the latent class model is devised using different factors at baseline to predict HAQ 
trajectory. However, given the limitation with the data sources (discussed more in Section 
1.2 below), AbbVie considers that not all the relevant factors have been taken into account 
and that the inception cohorts in their entirety are not predictive of RA patients with active 
moderate to severe disease who have failed 2 DMARDs.  


 
1.2 Comments on Section 3 and 4 of DSU report  


 







In this additional work undertaken by the DSU, several datasets were identified as potential 
sources for estimating cDMARD HAQ progression as alternative sources to the ERAS data 
that informed the latent class growth model (LCGM). With the exception of the US NDB, the 
four data sources identified are inception cohorts – BARFOT, LEC, ERAN and ERAS.  
AbbVie considers that it is the use of inception cohort data to inform the latent class growth 
models which are then used to predict HAQ progression for RA patients with active disease 
despite treatment with 2 or more cDMARDs that is the issue rather than the adoption of a 
LCGM. There are a number of reasons why an inception cohort is likely to underestimate the 
true HAQ progression for the population of interest – active moderate to severe RA despite 
cDMARD treatment: 
 
1.2.1 Inclusion of early and self-limiting RA patients 
 
Firstly, the ERAS cohort included all patients with suspected early RA, which would include 
patients with mild and even self-limiting disease.  Patients with mild RA are not eligible for 
treatment with biologic agents in the UK and therefore this cohort would underestimate HAQ 
progression for the select group of patients who should be eligible for biologic therapy. 
AbbVie notes that the AG validated the HAQ progression estimation based on ERAS data 
with different datasets (based on NOAR and the ERAN – page 21 of DSU report), but 
similarly to the limitations of ERAS, these two cohorts include patients with mild RA, who 
would be ineligible for biologics therapy. Therefore, the validation of the ERAS dataset by 
ERAN and NOAR is almost irrelevant in that the validation has been corroborated in the 
same ‘incorrect’ RA population – early RA disease pre-cDMARD treatment, including those 
with mild or self-limiting disease.  
 


Furthermore, page 26 of the DSU report indicates that only 53% of patients and 70% of 
patients in the ERAN and ERAS cohorts fulfilled the American College of Rheumatology’s 


(ACR) criteria for RA, respectively. This suggests that a large proportion of patients may 
have undifferentiated had inflammatory polyarthritis; a condition with a different prognosis to 
RA which will affect the overall HAQ progression, especially given that ACR criteria was one 
of the characteristics used to predict latent class membership in the model.  
 
In support of the assumption that HAQ progression differs in early and established disease, 
AbbVie conducted a latent class growth analysis similar to Norton et al .using data from the 
CORRONA RA registry to examine the differences in 5-year HAQ progression between 
patients with early and established RA. Included patients had no prior exposure to biologics 
at baseline and at least two years post index date (censored after initiating biologics), were 
in moderate to high disease severity, and used at least two cDMARDs one of which was 
methotrexate. The analysis showed considerable variations in HAQ progression trajectories 
between early and established RA patients. Among established RA patients (RA disease 
duration >2 years), the best fitting group-based model was with six trajectories compared to 
early RA patients model with only five trajectories, compared to the Norton model which 
indicated that four classes produced the best fit. This analysis demonstrates the importance 
of studying HAQ progression separately in early and established RA patients, and therefore 
data from ERAS – an inception cohort is not predictive of HAQ progression for patients with 
established active disease who have failed cDMARD treatment.   
 
1.2.2 Majority of population informing HAQ progression rate are cDMARD responders 
 
Secondly and crucially, during the entire observation period of the cohorts e.g. observations 
were available up to 15 years for ERAS, only 26% (ERAS) and 28% (ERAN) of patients 
failed 2 DMARDs during the observation period (Table 4 in DSU report). This means that the 
remaining 72-74% of patients had not failed 2 DMARDs and were still responding to their 
DMARD treatment, and it is these data that are driving HAQ progression for patients with 
active disease despite cDMARD failure in the AG model. It is an untenable assumption that 







over 70% of the dataset who are still responding to DMARDs can be utilised to inform HAQ 
trajectories in a cDMARD failure population. It is this assumption that cDMARD failure has 
no impact on HAQ trajectory that leads to the underestimation of HAQ progression for 
cDMARDs in the model, because DMARD failure status is not a predictor for latent class 
membership. Particularly when it has been well documented in terms of treatment response, 
that previous number of DMARDs failed impacts the probability of response for a treatment -
most probably because these patients are more difficult to treat and have prognostically 
more severe, and therefore more progressive disease.   
 
To further test if failing cDMARDs has any impact on HAQ progression, as a part of the 
analysis of the CORRONA database, AbbVie compared HAQ trajectories from two groups of 
RA patients much more relevant to this appraisal than the ERAS dataset: those that had 
failed two cDMARDs vs. those that had failed three or more cDMARDs. The analysis 
showed that patients who had failed three or more cDMARDs were in higher HAQ-based 
trajectory groups compared to patients who failed only two cDMARDs. These findings 
combined with the sub-group analysis in Section 4.5 of the DSU report indicate that there is 
a definite trend regarding the number of DMARDs failed and the rate of HAQ progression. 
 
To take the DSU’s assessment of the suitability of the cohorts to the decision problem one 
step further, only 10% and 11% of the ERAS and ERAN cohorts fulfil the current NICE 
criteria for a biologic (Table 4 in DSU report). This means that the vast majority of patients in 
the ERAS cohort used to estimate HAQ progression in the AG report are not representative 
of the patient population eligible for a biologic under current NICE guidance. Therefore, 
regardless of how well the LCGM fits, it is the use of the ERAS data set in its entirety to 
generate the four latent classes that is inappropriate.     


 
1.2.3 Impact of extremely high attrition rate in cohorts 
 
Thirdly, and not unexpectedly there is an extraordinarily high drop-out/attrition rate for these 
cohorts over the observation period. Tables 8 to 11 of the DSU report highlight the sample 
sizes at the different time points in the cohorts. For the ERAN cohort, after 11 years of 
observation only 0.53% of the original sample remains to estimate HAQ; in fact from year 7 
onwards less than 10% of the original sample is available for analysis due to attrition. For the 
ERAS cohort – the cohort used to generate the latent class growth model - at t=15 years 
only 2.45% of the original sample remain, and indeed from  around 10 years since the start 
of the cohort less than 20% of the original sample remain to contribute observations. Both 
the LEC and BARFOT cohorts state that remission is a component of leaving the study, and 
as such these cohorts are potentially not as relevant as other data sources to estimate HAQ 
progression. However, the fact that a proportion of these patients are in remission from 
cDMARD use only confirms that these inception cohorts are not the relevant RA population 
to be estimating HAQ progression for cDMARD failure RA patients with active disease. 
Finally, the NDB is a massive database with a large number of observations e.g. starting 
sample size was n=19,462. However, only 3 years into the observation period and the 
sample size was only 25% of original sample (n=5,011). By 10 and 15 years, respectively, 
only 5% and 0.82% of the original sample remain to contribute to the HAQ data.   


 
The DSU notes that whilst there is some censorship (particularly for the NDB – around 7%), 
the main reason for drop-out is attrition. This is very important for the cohorts collecting data 
during the era of biologics e.g. the NDB, ERAN, BARFOT etc., as it is highly likely that 
patients either dropped out of the cDMARD arm due to remission (therefore they are not the 
appropriate population anyway) or because they had active, progressive disease and were 
moved on to a biologic. Therefore, any patients remaining in any one of the above 
mentioned cohorts represent a biased group of cDMARD responders that are self-selected 
to remain in the cohort because they are neither in remission nor have they failed treatment, 
and are certainly not representative of RA patients who would be treated with biologics in the 







UK. This will bias HAQ observations and is likely to be responsible for the flattening of the 
progression rate over time, as it appears that only a certain type of DMARD responder 
remains in the cohort beyond around 5 years. AbbVie contends that the non-linear 
progression rates observed in these data sets are as a result of selection bias selecting 
DMARD responders who remain in the cohort and not being able to adequately account for 
the high attrition rate.  
 
AbbVie’s conclusions are supported by data from the CORRONA database which show that 
up to 32.0% of RA patients switched from cDMARDs to a biologic between years 3 to 5 from 
t=0 due to active progressive disease.  
 
1.2.4 Handling of missing data 
 
The DSU acknowledges that there is an extraordinarily large drop-out in the data analyses 
and attempts to account for this using not missing at random (NMAR) techniques (Section 
4.5 of the DSU report). The DSU focused on the ERAS cohort because it has a larger 
number of observations than the other inception cohorts and the data were also collected 
before the use of biologic drugs was common, meaning that fewer of the patients would 
have been removed from the sample because they were on biologics. Furthermore, it is the 
dataset that informs the latent class model.  
 
Several of the NMAR techniques resulted in non-convergence in the model, and were 
therefore not useful – this is not surprising given the sheer volume of dropout discussed in 
1.2.3 above. All the NMAR methodologies employed were linked to the latent class structure, 
which means that the baseline characteristics used to predict membership to a given latent 
class will ultimately also affect the NMAR imputations too, which is not ideal given AbbVie’s 
concerns with the populations used to inform class membership mentioned so far. Results 
from the Roy-Muthen method show that unsurprisingly, those patients that are likely to drop 
out early in the observation period belong to Class I, patients with the highest HAQ at 
baseline – and the group most likely to represent patients eligible for biologics in the UK. It is 
unclear from the report how much of the ERAS dataset belongs to Class I nor what the rate 
of drop out is for this class specifically.  But AbbVie would contend that the sample size is 
probably relatively small and the drop-out rate higher and steeper than any of the other 
latent classes, rendering any NMAR techniques almost void if more than 90% of the sample 
have missing observations from early on in the observation period.  


 
1.3 Focus on the latent class growth model using the ERAS dataset and sub-


analysis of patients after failing two DMARDs (section 4.4 of DSU report) 
 
1.3.1 General issues with the LCGM based on ERAS data used to inform HAQ progression 


in AG model 
 
The covariates used to predict latent class membership in the DSU report are the same as 
those employed by Norton et al and are as follows: age, gender, DAS, symptom duration, 
rheumatoid factor, and fulfilment of ACR criteria, all at baseline. Probably the most 
frustrating aspect of the latent class model is that it is only the starting criteria that affect a 
patients’ probability of belonging to a class, and the starting characteristics are taken from a 
cohort of early RA patients (disease <2 years) who were DMARD naïve – i.e. “explanatory 
variables influence class membership but not HAQ trajectory” (page 21 of DSU report). This 
means that baseline characteristics will affect which class a given RA patient will belong to, 
but the HAQ trajectories are plotted for each class based on the actual observed data from 
the cohort of patients belonging to those classes at baseline, irrespective of drop-out. 
Furthermore, this analysis relies on the assumption that the patient characteristics identified 
above adequately capture disease progression in the relevant patient population. This is 
where AbbVie contends the analysis is inherently flawed.  







 
Given that only 26% of patients in the ERAS cohort failed two DMARDs during the entire 
observation period, it would suggest that the remaining 74% are responding to DMARD 
therapy or do not require it(!). In which case the HAQ observations over time will increasingly 
apply to a DMARD responder RA population and it is therefore not surprising that HAQ 
progression slows. In addition, and as mentioned in 1.2 above, only 10% of patients in the 
ERAS cohort had high disease activity and failed 2 DMARDs, the criteria required by NICE 
to receive a biologic in the UK. Problems with the HAQ observations over time are further 
compounded by the drop-out rate – for example at the end of the observation period, t=15 
years only 2.45% of the original sample remain, and indeed from  around 10 years since the 
start of the cohort less than 20% of the original sample remain to contribute observations. 
 
Interestingly, symptom duration at baseline affects latent class membership - yet ERAS is an 
inception cohort where the average symptom duration is 8.16 months. This is in comparison 
to some of the RCTs in DMARD failure RA patients for the earlier biologics like adalimumab, 
etanercept and infliximab where disease duration prior to initiating a biologic is around 11-12 
years. Therefore, similarly to the impact DMARD failure has on HAQ progression discussed 
in 1.2.2., AbbVie would argue that symptom duration measured in months as a predictor for 
HAQ progression over a lifetime (30-40 years) is not clinically plausible, particularly with the 
level of drop-out already discussed. The ERAS dataset has less than 20% of the original 
sample remaining (10-11 years) to inform the HAQ observations at the point at which data 
for some of the biologic RCTs becomes relevant. At 15 years, approximately 2.5% of the 
overall sample remains to inform the HAQ progression rates, let alone imagining what the 
sample sizes are in each of the four latent classes at this time point. Yet Leigh et al showed 
that patients with disease duration > 20 years have worse HAQ progression rates than those 
with less than 20 years of disease. If the data reported by Leigh et al are considered to be of 
merit, then the HAQ trajectories predicted by the ERAS dataset will grossly underestimate 
the HAQ progression rate in cDMARD failure patients with moderate to severely active RA 
based on the current analysis. 
 
On page 51 of the DSU report the authors acknowledge the issue AbbVie has pointed out 
above with disease duration: “Within the ERAS data there is a negative correlation between 
disease duration and baseline HAQ. This stands to reason as one might expect that those 
with more aggressive disease, manifesting itself in functional disability, would have a more 
rapid worsening of their symptoms causing them to seek help at an early time than the 
average early RA patient, and therefore receiving a first visit with a rheumatologist earlier. 
However, this is a relationship observed within the small range of disease durations seen 
amongst the ERAS baseline population. Once this is applied to disease durations exceeding 
that by a factor of ten this relationship is questionable and is a substantial contributory factor 
in the predicted HAQ reducing at longer time periods. This demonstrates a limitation of 
extrapolation beyond the data.”  
 
The DSU report categorically states that this assumption of negative correlation with disease 
duration and HAQ progression is a substantial contributory factor in the predicted HAQ 
reducing at longer time periods. Yet, the DSU notes that this relationship is more than 
questionable, particularly when the evidence regarding HAQ data for patients with disease 
durations >10 years prior to receiving a biologic is taken into account. AbbVie concludes that 
the assumptions underpinning the reducing HAQ rate over long periods of time are flawed 
and therefore all the cost-effectiveness analyses in the AG model that are based on the HAQ 
progression of cDMARDs using the LCGM based on the ERAS dataset, should be 
disregarded. The LCGM based on the ERAS dataset, whilst mathematically elegant, does 
not accurately predict HAQ progression in the relevant RA population. 
 
1.3.2 Implementing a J shaped curve for HAQ progression in cDMARD failure patients  - 


specific impact on moderate RA patients failing cDMARDs 







The AG utilised data shown in Figure 1 below in the base case to predict HAQ progression 
rates for patients on cDMARDs (page 5 of the addendum to the AG report assessing impact 
of DSU report on cost/QALY gained). As one would expect, based on the baseline criteria 
applied to assess latent class membership, the majority of patients with severe RA belong to 
latent classes 1 and 2. However in a post 2009 analysis of the BSRBR baseline 
characteristics conducted by the AG to reflect current clinical practice, 18% of patients with 
moderate RA (DAS28 > 3.2) who have failed two DAMRDs were deemed to belong to the 
bottom two classes (Latent classes 3 and 4).   
 
Figure 1: The assumed HAQ progression by latent class in the base case of AG model 


 
 
There a couple of additional problems to the issues already highlighted in this document with 
the LCGM based on the ERAS dataset that have a specific impact on the cost-effectiveness 
ratios for biologics vs cDMARDs in moderate RA.  
 
Firstly, because ERAS is an inception cohort, patients were cDMARD naïve at baseline. 
During the first few months of disease, patients would have received either one or two 
DMARDs either sequentially or in combination depending on treatment practice at the time. 
As is expected, patients will initially have a good response to cDMARDs, and for some 
patients they will maintain a good response to cDMARDs – this is particularly obvious in 
latent classes 3 and 4 – giving rise to the J curve. The populations of interest in this MTA 
review are populations 2 and 3 defined by the AG – that is severe RA defined by DAS28 
>5.1 in patients who have failed 2 cDMARDs and moderate-to-severe RA defined by DAS28 
>3.2 in patients who have failed 2 cDMARDs. The definitive criteria being active disease 
despite treatment with at least 2 cDMARDs. Therefore, using the ERAS inception cohort and 
modelling an initial response. i.e. an improvement in HAQ to cDMARDs and subsequently 
applying this improvement to a proportion of moderate or severe RA patients who have 
already failed 2 DMARDs is clinically and methodologically unsound. Furthermore, it leads to 
the underestimation of the relative effect of biologics vs. cDMARDs in a DMARD failure 
population.  
 
Secondly, on page 66 of the DSU report the authors’ note, “We also assume in 
implementation of these results in the CE model, that HAQ does not continue to rise beyond 
15 years for the lowest two latent classes. This makes no difference to the severe 







populations because the probability of being in these low HAQ classes is very small. For the 
moderate DAS group this assumption may be more relevant because there is a 0.18 
probability of being in either class.” Even with all the limitations associated with ERAS in 
terms of the relevant RA population, the high attrition rate and the lack of patients failing 
cDMARD treatment, assuming that patients in either latent class 3 or 4 have zero 
progression rate after the 15 year observation period is completely unfounded. This means 
that the AG are assuming for a proportion of patients receiving cDMARDs that between the 
time-point of 15 years from entry into the model to the point at which the patient exits the 
model (i.e. death), which is around 25-30 years, that there is zero progression of their 
disease. This is an extraordinary assumption to make for the populations of interest in this 
review who have active progressive disease despite cDMARD treatment. 
 
As a consequence of allowing cDMARD failures to have an initial improvement in their HAQ 
scores and then preventing any disease progression over a 30 year period (i.e. from t=15 
years to death), the effectiveness of cDMARDs for a proportion of patients in the model has 
been grossly over-estimated. This has obvious implications for calculations of the relative 
effectiveness of biologics vs. cDMARDs, and on the subsequent ICERS of the biologics vs. 
cDMARDs in patients with moderate-to-severe RA. AbbVie contends that if the initial 
improvement applied to the cDMARD arm is removed, progression rates are not capped at 
15 years, and a more appropriate rate is used to model HAQ progression, then the ICERs 
for biologics vs. conventional DMARDs in patients with moderate RA would fall within 
acceptable cost-effectiveness thresholds as per the manufacturer models submitted as part 
of this MTA.  
 
1.3.3 Sub-group analysis of patients failing 2 DMARDs  


On page 52 of the DSU report, the authors note that all analyses used in the Assessment 


Group model and the first part of the DSU report include “observations from patients at 
different stages of disease and with different characteristics to those that are eligible, or 
potentially eligible, for biologic drug treatment under NICE guidelines”. The authors 
justify the inclusion of the entire datasets because “they attempted to adjust for these 
differences within the modelling.” However, AbbVie contends that these differences have 
not been adjusted for, as only a few characteristics at baseline affect membership to 
specific latent class, they do not inform the HAQ trajectories. Instead the data are taken 
from the observed data irrespective of DMARD failure status, persistent active disease 
despite cDMARD treatment, disease duration, bias introduced by the high drop-out rate 
etc. (issues already discussed). AbbVie considers that the DSU’s sub-group analysis 
(Section 4.4 of the DSU report) attempting to model HAQ trajectories in patients drawn 
solely from the relevant (or at least, more relevant) groups of patients, whilst not without 
its limitations, is much more appropriate.  
 
Unfortunately, limitations associated with the cohorts meant that the DSU couldn’t do 
analyses for patients with DAS>5.1 who had failed 2 DMARDs, or even for those with 
DAS28 >3.2, but it was possible for the DSU to conduct an analysis using HAQ observations 
for patients who had failed at least 2 DMARDs where t=0 was set at the point a third 
DMARD was initiated. Sub-group analyses examining HAQ progression rates in these 
patients were conducted for the ERAS, ERAN and NDB cohorts. AbbVie’s response focuses 
on the ERAS dataset as it was this cohort in its entirety that was used to inform the LCGM in 
the AG’s economic model. 
 
Table 24 on page 55 of the DSU report shows that the mean rate of change from t=2 to the 
end of the observation period in the ERAS dataset for patients initiating a third DMARD (i.e. 
2 DMARD failure patients) was 0.0412 – this is very close to the annual HAQ rate of 0.045 in 
the manufacturer models and the previous NICE appraisals. Furthermore, the 0.0412 annual 







HAQ progression rate from ERAS includes all patients failing 2 DMARDs and not just those 
with severe disease (DAS28 score > 5.1), which the DSU acknowledges only constitutes 
25% of the sub-group failing 2 DMARDs in ERAS. It is therefore highly likely that if it was 
possible to isolate moderate or severe disease from the sub-group failing 2 DMARDs in 
ERAS (n=380 at baseline), then the average annual HAQ progression rate would be higher 
than 0.045 assumed in the manufacturer models and previous NICE appraisals.  
 
AbbVie considers there are additional parameters to the assumed HAQ progression rate for 
cDMARDs that adversely affect the cost-effectiveness of biologics vs cDMARDs in the 
Assessment Group’s economic model that were pointed out in the 23 September 2013 
response document to the first AG report. However for the purpose of this consultation, 
assuming a linear HAQ progression rate of 0.045 for cDMARDs and 0.06 rate for palliation 
and utilising the mapping algorithm from Malottki (Table 184, Page 406 in the AG report), the 
ICERs for the biologics vs. conventional DMARDs are £30,000-33,000/QALY gained. If, as 
the mean annual HAQ rate for DMARD failure patients with moderate or severe disease 
from the ERAS data suggests, the annual HAQ progression rate is worse than the rate 
assumed for the DSA in Table 184, then the ICERs for the biologics vs. conventional 
DMARDs would fall within acceptable thresholds of cost-effectiveness. This is in line with all 
the cost-effectiveness estimates for the individual biologics vs. cDMARDs presented in each 
of the manufacturer submissions.  
 
As well as presenting the average annual rate of change for HAQ observations from ERAS 
for the DMARD failure sub-group in ERAS, the DSU used latent class growth analysis to 
analyse the data. As discussed previously, the LCG model allows patient characteristics to 
influence class membership but does not influence the subsequent HAQ trajectories. The 
patient characteristics which were allowed to influence class membership for the sub-group 
analysis were age, DAS and disease duration. Even with the limitations discussed in 
Sections 1.1 and 1.2 above, the quadratic LCGA using the sub-group of DMARD failures 
from the ERAS dataset estimates the annual rate of HAQ change to be about 0.0406, with a 
worse rate estimated from t=2 to t=8 (Table 27, page 58 of the DSU report).  
 
It should be noted that none of the manufacturer submissions model a worse rate than 0.045 
for HAQ progression between years 2-8 on cDMARDs, as some of the evidence suggests.  
Therefore, AbbVie would argue that the estimates of cost-effectiveness presented in 
AbbVie’s original submission, and indeed supported by the other manufacturer submissions, 
are conservative in this regard but more in line with the evidence for the most likely HAQ 
progression in patients with moderate and severe active disease who have failed 2 
DMARDs, circa £16,500/QALY gained and £19,000/QALY gained, both vs. cDMARDs, for 
severe (DAS28>5.1) and moderate (DAS28>3.2) RA respectively.   
 
The DSU discusses its conclusions in Section 5 of the report, and concludes that whilst the 
sub-group analyses in patients who have failed two DMARDs results in a much reduced 


sample size, it does “allow more meaningful comparisons to be made” (page 69 of DSU 
report). Furthermore, and most importantly the DSU notes for the subgroup analysis of ERA 


that “the latent class analysis does differ from the analyses conducted using the full 
dataset in suggesting the rate of HAQ continues to rise, albeit at a slower rate, 
particularly for those in the highest latent class. Overall these rates still suggest a lower 
overall rate of worsening than 0.045 per annum though the predictions for the severe 
disease subgroup are very close to this.” This conclusion is basically stating that when 
the relevant RA population is studied i.e. severe active disease despite treatment with 2 
DMARDs, the annual rate of HAQ progression is exactly what has been assumed in all 
the manufacturer models and all previous NICE appraisals.  
 







It can also be inferred that the concept of a LCGM based on the entire ERAS cohort, but 
then ‘adjusting’ for different characteristics, to estimate HAQ progression is inherently 
flawed as AbbVie has argued in Sections 1.1 and 1.3 above. If the HAQ trajectories 
predicted using the entire ERAS dataset weren’t flawed, then one would expect the 
predictions for HAQ progression using the entire cohort - but making adjustments for 
disease characteristics - to produce similar results to the HAQ progression rates 
determined when the relevant population was examined separately.  
 


2.0  AbbVie comments on addendum to the AG report: 
 
The addendum to the AG report under consultation aims to assess the sensitivity of the cost 
per QALY gained for biologics to scenarios suggested by the DSU report “that were deemed 
worthy of investigation.”  
 
On page 4 of the addendum, the AG note that “The findings of the DSU report do not 
support the Assessment Group altering its base case scenario, and as such the results 
presented in the February 2015 report remain the Assessment Group’s best estimation of 
the likely ICERs of bDMARDs”. AbbVie contends that the findings from the DSU report do in 
fact suggest that the AG should alter its base case scenario. All the issues raised in Sections 
1.1-1.3 above support the use of an alternative HAQ progression rate for cDMARDs than the 
latent class model adapted from Norton et al and based on the entire ERAS dataset. Whilst 
AbbVie acknowledges that there is never likely to be the ideal evidence base to estimate the 
true rate of HAQ progression in cDMARD failures, the sub-group analyses conducted by the 
DSU suggest that the actual progression rate for the ‘relevant’ RA population is much more 
likely to be close to the 0.045 rate assumed in all the manufacturer models and in previous 
NICE appraisals.  
 
In the addendum to the AG report, the Assessment Group only explore alternative ICERs for 
patients within each of the four previously defined latent classes from the entire ERAS cohort 
in whom HAQ increases most in the 15 years from initiation of cDMARDs utilising the Roy-
Muthen method to account for data not missing at random (NMAR) discussed in Section 
4.5.4 of the DSU report (and discussed in 1.2.4 above). On page 62 of the DSU report, the 
DSU argues that using the Roy-Muthen method, “the model identifies, within each latent 
trajectory class, three sub-classes based on the latent dropouts. These classes show the 
predicted course of HAQ over time had the patients not dropped out. Table 28 shows that 
there is a strong relationship between membership of these three classes and the time of 
dropout. Those that drop out early are likely to be in class 1. For those with the lowest 
starting HAQ these early dropouts are predicted to move to a very low HAQ. This group 
seems compatible with those that dropout due to disease remission. Class 1 in the two high 
HAQ latent classes have the highest rate of worsening in HAQ, which then flattens over 
time. These fast worsening groups may be those that withdraw due to death or simply 
because of disease severity.” This is supported by the CORRONA analysis AbbVie 
conducted and mentioned in 1.2.3, which shows that up to 32.0% of RA patients switched 
from cDMARDs to a biologic between years 3 to 5 from t=0 due to active progressive 
disease.  
 
The Assessment Group postulates that patients with the worse HAQ progression over the 15 
year period of the ERAS cohort can be captured by the credible upper bounds from the HAQ 
trajectories estimated using the Roy-Muthen method for each of the latent classes based on 
the entire ERAS cohort. The AG then calls these patients “patients with the greatest HAQ 
progression” and utilises the data to estimate the plausible lower bound for the ICERs if it 
was possible to identify such patients. The HAQ progression used in the model for patients 
with the greatest HAQ progression in each of the four latent classes is shown in Figure 2 
below.  







Figure 2: The assumed HAQ progression by latent class in those patients with the 
greatest HAQ progression assumed by the AG in its exploratory analyses in the 
addendum to the AG report 


 
 
On page 4 of the addendum, AbbVie notes that for all the exploratory analyses conducted by 
the AG to investigate a plausible lower bound for the ICERs the AG states “For all latent 
classes it was assumed that HAQ would be flat beyond 15 years. This assumption is 
supported by the data for latent Classes 1 and 2, where the majority of patients reside, there 
is no indication of a trend for increasing HAQ between 10 and 15 years”. This is an 
extraordinary assumption for the AG to make, and not supported by the DSU report, which 
does something similar but only for the latent classes 3 and 4. AbbVie has already argued in 
section 1.3.2 the implausibility of such an assumption. But in this case, the impact of the 
AG’s assumption is even worse than discussed in section 1.3.2 because it has been applied 
to all the latent classes including 1 and 2 - the classes containing all the severe RA 
population estimated by the AG.  
 
AbbVie contends that as a result of this assumption i.e. for all latent classes HAQ is 
assumed to have zero progression beyond 15 years, the entire exploratory analyses to 
investigate the plausible lower bound ICERs in the addendum to the AG report are rendered 
completely void, inappropriate, and as a result underestimate the cost-effectiveness of the 
biologics vs cDMARDs.  
 
Firstly and as discussed previously, the credible upper bounds driving the trajectories in 
Figure 2 above are based on NMAR assumptions for a dataset that has severe limitations in 
terms of actually relating to the relevant RA population (discussed in more detail in Sections 
11.1 and 1.2 above) – i.e. 
 


 it includes mild and self-limiting RA disease, where some patients will go in to 
remission - a population not relevant to this appraisal;  


 75% of patients have not failed cDMARDs and are essentially still cDMARD 
responders at the end of the 15 year observation period;  


 the attrition rate is so high, the only patients remaining in the cohort beyond 10 years 
(less than 20% remaining) are a self-selected group of cDMARD responders, which 
is why the HAQ progression curve flattens. 







 
Secondly, results from the Roy-Muthen method showed that those patients that are likely to 
drop out early in the observation period belong to Class I, patients with the highest HAQ at 
baseline – and the group most likely to represent patients eligible for biologics in the UK. It is 
unclear from the report how much of the ERAS dataset belongs to Class I nor what the rate 
of drop out is for this class specifically.  But AbbVie would contend that the sample size is 
probably relatively small and the drop-out rate higher and steeper than any of the other 
latent classes, rendering any NMAR techniques almost void if more than 90% of the sample 
have missing observations from early on in the observation period. Such that the NMAR 
estimates informing the credible limit from t=10-15 years, which in the DSU’s analysis 
suggest HAQ progression is zero during this 5 year observation period, will be based on a 
few cDMARD responders left in that class.  
 
Finally, from a clinical point of view, assuming that all patients from the ERAS dataset have 
zero HAQ progression after the 15 year observation period is completely implausible. Whilst 
the entire dataset is not representative of RA patients eligible for a biologic in the UK, it will 
contain a proportion of patients who will fail 2 or more cDMARDs and have active severe 
disease during the observation period i.e. some patients will have characteristics similar to 
the established RA population observed in the RCTs for the earlier biologics: adalimumab, 
etanercepy, and infliximab e.g. average of 11 years disease duration, average DAS28 at 
baseline of 6.8 and average no. DMARDs failed = 3. To suggest that these patients with 
active progressive, debilitating disease have zero HAQ progression is completely 
counterintuitive to the evidence base.  
 
As discussed in 1.3.2, the impact of assuming zero progression beyond 15 years for patients 
receiving cDMARDs has a considerable impact on the ICERs for biologics vs. cDMARDs. To 
put it simplistically, what the AG has assumed is that for a given patient irrespective of their 
potential for failing DMARDs and any other prognostic factors beyond some baseline 
characteristics, that they enter the model at t=0 and follow one of the four latent classes to 
time-point t=15 years, from this point up until the point at which the patient exits the model 
(i.e. death), which is around 25-30 years, the AG has assumed that there is zero progression 
of their disease. So for 25-30 years of the time horizon within the model all cDMARD failure 
patients are assumed to have zero progression for a known, progressive and debilitating, 
destructive disease. This is an extraordinary assumption to make.  
 
As a result of this, any other discussion around the appropriateness of the AG’s exploratory 
analyses isn’t necessary because the main parameters underpinning the analyses are 
flawed. So where the AG argues that ICERs circa £40,000 per QALY gained for the biologics 
vs cDMARDs are the most optimistic estimates i.e. the most plausible lower bound for the 
ICERs – is wholly incorrect. Because the AG artificially flattens the HAQ progression rate 
beyond 15 years for cDMARDs, the relative effectiveness of biologics vs. cDMARDs are 
underestimated with the resultant impact being that the ICERs for the biologics vs. 
cDMARDs are artificially high. AbbVie contends that if a more accurate rate of HAQ 
progression was used and progression for all classes wasn’t capped at 15 years, then the 
ICERs for the biologics vs. conventional DMARDs would be well within accepted cost-
effectiveness thresholds – and in line with AbbVie’s own estimates for the cost-effectiveness 
of biologics vs. cDMARDs in moderate and severe RA, i.e. under £20,000/QALY gained.   
 


3.0 Overall conclusion:  
 
It is clear from the comprehensive analysis undertaken by the DSU that the true estimates 
for HAQ progression in cDMARD failure patients can never be determined. This is not 
surprising, it would be extremely difficult to justify leaving an RA patient with active disease 
despite treatment with 2 or more cDMARDs in chronic, debilitating pain incurring progressive 







disability for any period of time, let alone for a period of 15 years, when there are extremely 
efficacious treatment available (i.e. biologics).  
 
AbbVie considers that the latent class growth model to predict HAQ trajectories based on the 
entire ERAS dataset is not a suitable source to model HAQ progression. In the absence of 
better estimates, AbbVie suggests that the output from the DSU’s sub-group analysis in 
patients who have failed 2 DMARDs is more appropriate to model the most likely HAQ 
progression rates in population failing cDMARDs. There is a considerable amount of data 
showing that HAQ progression in patients responding to a biologic is zero. It would therefore 
be unfair to penalise patients requiring biologics because the true HAQ progression rate for 
a cDMARD failure population can’t be estimated effectively. Whilst AbbVie understands that 
the rate of HAQ progression of cDMARDs is a large driver in the estimates of cost-
effectiveness, the uncertainty around the true rate is never going to be resolved as it will 
never be possible to capture HAQ progression in patients failing cDMARDs over a long 
period of time in clinical practice. In which case, in the absence of robust data in the relevant 
RA patient population, the Appraisal Committee needs to consider other factors that have 
not been captured in the modelling that mitigate some of this uncertainty. For example the 
considerable impact biologics have on societal costs, which are not included, as part of a 
wider value judgement would considerably lower the ICERs of the biologics vs. cDMARDs.  
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2nd April 2015                                                                           Bristol-Myers Squibb 
Sanderson Road 


Uxbridge 
Middlesex 
UB8 1DH 


 
xxxxx xxxxxx 
xxxxx xxxxxx  


 
 
Lori Farrar 
National Institute for Health and Care Excellence (NICE) 
Technology Appraisal Project Manager – Committee C 
Centre for Health Technology Evaluation 
Level 1a, City Tower 
Piccadilly Plaza 
Manchester 
M1 4BT 
 
 
Adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, abatacept 
and tocilizumab for the treatment of rheumatoid arthritis (review of TA 
guidance 130, 186, 224, 234 and part review of TA guidance 225 and 247) 
[ID537] – Comments on Decision Support Unit Report.  
 
 
Dear Lori, 
 
Thank you for your invitation to comment on the Decision Support Unit (DSU) report 
for the ongoing NICE MTA for Rheumatoid Arthritis. 
 
While we are unable to validate the analysis ourselves without access to the dataset, 
we have some concerns about the suitability of the dataset in this population and the 
analyses performed. We would like to highlight the ongoing uncertainty regarding the 
Health Assessment Questionnaire (HAQ) trajectories of patients who would be 
eligible for biologic drug therapy. 
 
Suitability of datasets used in the analysis 
The Early Rheumatoid Arthritis Study (ERAS) dataset is an inception cohort study 
and patients at baseline had an average disease duration of only eight months. 
Although the DSU has attempted to adjust for differences between the ERAS 
patients and those eligible for biologic drug therapy under NICE guidance, they were 
unable to validate their results by producing analyses for the population who had 
failed two disease modifying antirheumatic drugs (DMARDs) and had a disease 
activity score (DAS) >5.1. 
 
The analysis for the population who had failed two DMARDs showed a greater 
annual HAQ change than the whole population, but the impact of this analysis has 
not been tested in the Assessment Group (AG) model.  
 
Fitting of latent class growth models 
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The ERAS dataset indicates that the mean change in HAQ score between year two 
and the end of study is greater than the 0.045 value considered by the manufacturers 
(table 7, page 33 of DSU report). However the rate of change from the cubic and 
quadratic latent class growth analysis (LCGA) of the ERAS dataset is less than 
0.045, for the British Society for Rheumatology Biologics Register (BSRBR), High 
DAS, and Moderate DAS. We understand the probabilities of class membership for 
these subgroups differ from the full ERAS dataset, but the rate of change for the full 
ERAS dataset using these models is not presented for validation. 
   
We question whether it is appropriate to use the full ERAS study duration to fit the 
models, as the predictions based on the later time-points rely on fewer observations 
and so are more uncertain. We suggest fitting models to data up until year eight 
could provide an interesting analysis and may find different results. The cubic model 
for ERAS (figure 8, page 42 of DSU report) shows HAQ to be decreasing beyond 
year 12 for all classes, and we query whether this improvement would be expected in 
clinical practice. The quadratic model shows HAQ to continue to increase for three of 
the classes. While the Akaike Information Criterion (AIC) and Bayesian Information 
Criterion (BIC) do indicate that the cubic model is a better fit to the data, we suggest 
clinical validation would be helpful to determine whether the extrapolated HAQ 
trajectory is appropriate.    
 
We suggest that the DSU could have considered using some additional modelling 
approaches to produce curves that fit both the initial J-shape, and the later HAQ 
trajectory. Such approaches could include the use of piecewise curves.    
 
Assumption that HAQ is flat beyond 15 years 
The Assessment Group has assumed that HAQ would be flat beyond 15 years for all 
latent classes (page 4 of AG report impact of DSU report), as they state that Class 1 
and 2 do not show a trend for HAQ increasing between 10 and 15 years. We suggest 
that the modelling we proposed above could have shown a trend for HAQ increasing 
for Class 1 and 2 and that this should be explored in sensitivity analyses. 
Furthermore, Class 3 and 4 could potentially differ from Class 1 and 2, so we 
suggest sensitivity analyses be explored allowing their trajectories beyond 15 years 
to increase.  
 
The ICERs differ substantially in the AG model when the linear HAQ trajectory of 
ERAS analysis is used, but the actual annual HAQ change from the ERAS dataset is 
not dissimilar to the linear assumption of 0.045, so we suggest it is likely the 
difference is driven by the assumption that HAQ ceases to increase beyond 15 
years. Given that the long-term extrapolation may be based on models fitted to a 
dataset with a high attrition rate (40.70% at year 8 to 97.55% at year 15, page 35 of 
DSU report) we believe this analysis is subject to considerable uncertainty.  
 
We would be grateful if you would consider the points that we make in this response 
prior to the meeting of the Appraisal Committee on Thursday 21st May. 
 
If you have any questions please do not hesitate to contact me. 
 
 
Yours sincerely, 
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xxxxxx  xxxxxx 
 
xxxxxx xxxxxx 
xxxxxx xxxxxxx xxxxxxxxx  
Bristol-Myers Squibb Pharmaceuticals Limited 
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Rheumatoid arthritis - adalimumab, etanercept, infliximab, certolizumab pegol, 


golimumab, abatacept and tocilizumab - review [ID537] 


Pfizer Response to additional analyses from the Decision Support Unit and 


Assessment Group 


2nd April, 2015 


 


Pfizer welcomes the opportunity to comment on the Decision Support Unit (DSU) Report on 


Progression of Disease in People with Rheumatoid Arthritis Treated with Non-Biological 


Therapies from The School of Health and Related research (ScHARR), University of 


Sheffield (referred to as document 2) and the addendum to the ScHARR Assessment Group 


(AG) report Assessing how the results from the DSU report on HAQ progression affect the 


cost per QALY gained ratios (document 3). Pfizer note that several authors of the 


Technology Assessment Report (TAR) contributed to the DSU report and indeed declared a 


conflict of interest. Therefore, Pfizer consider the DSU report an extension of analyses 


included in the original TAR. 


Overall Pfizer is disappointed that the DSU/AG continues to propose Health Assessment 


Questionnaire (HAQ) progression estimates derived from the ERAS cohort. This is despite 


Pfizer and other consultees raising concerns with this approach in response to the original 


TAR and at the meeting with the DSU on 1st December 2014. In comparison to the scope of 


this appraisal, the majority of patients included in the ERAS cohort have less severe disease 


(as measured by Disease Activity Score [DAS]) and have received fewer prior conventional 


disease modifying anti-rheumatic drugs (cDMARDs). More importantly, these patients exhibit 


slower HAQ progression, which leads to an underestimation of the resultant cost-


effectiveness estimates for biological disease modifying anti-rheumatic drugs (bDMARDs). 


Notwithstanding the limitations of the ERAS cohort, Pfizer believe the ERAS sub-analysis 


represents the closest approximation to the populations included in the scope of the 


appraisal. However, we would suggest that further validation of analyses on this sub-


population should be undertaken. This should include but not limited to a description of 


patient characteristics for each trajectory class, probabilities of class membership and testing 


of alternative modelling approaches such as linear mixed effects regression modelling. 


In addition, we disagree with the DSU/AG’s non-linear interpretation of HAQ progression 


from ERAS. We believe that the most relevant analyses presented by the DSU/AG continue 


to support the linear approximation of HAQ progression previously accepted by NICE and 


included in our cost-effectiveness model. This position was substantiated by a recent 


publication by Norton et al (2014), which adopted an alternative analytical approach to that 


preferred by the DSU/AG. Importantly, it stratified HAQ progression by DAS and adjusted for 


changes in treatment over time, which accounted for some of the limitations associated with 


the ERAS/ERAN dataset. Linear estimates of HAQ progression for patients with severe 


disease were found to exceed those accepted in previous Technology Appraisals. 


Consequently we are confident that the model results included in our original submission 


remain credible and that etanercept is a cost-effective treatment for patients included in the 


scope of this appraisal. 


Moreover,, Pfizer continue to question the validity of the AG economic model and remain 


sceptical regarding the resultant base case results produced including the proposed lower 


bound incremental cost-effectiveness ratios (ICERs) presented in document 3. Despite the 


correction of previously identified coding errors, results remain widely divergent from the 
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Pfizer model, even for scenarios where identical cDMARD HAQ progression estimates were 


applied. The results of our most recent testing of the AG model has identified a number of 


potential reliability issues. One of the most impactful was uncertainty surrounding the 


relationship between pain and HAQ, which impacts on utilities. Testing the model using the 


original NDB analysis and linear HAQ progression returned an ICER for etanercept of 


approximately £29,000 per quality-adjusted life-year (QALY) in the severe cDMARD 


inadequate response population. This is substantially lower than the corresponding linear 


base case ICER for etanercept of £39,068/QALY reported in the updated TAR (Table 182). 


Further details on this and other reliability issues relating to the AG model are presented in 


the separate pro-forma.  


Given the continued uncertainty with the AG model we are disappointed that despite  the 


Appraisal Committee’s request for tri-angulation of the DSU/AG model results with 


manufacturer models, that this has not been completed as part of this addendum work.. To 


this end, Pfizer have rerun their economic analyses utilising the linear HAQ progression 


estimates from the DSU ERAS sub-analysis and Norton et al (2014) in the cost-effectiveness 


model previously submitted by Pfizer. For the population in which etanercept is currently 


recommended by NICE (severe disease activity following treatment with cDMARDs, TA130) 


all ICERs were below £30,000/QALY when compared to cDMARDs. Furthermore, ICERs for 


other populations in scope were below £30,000/QALY in all but the most conservative 


scenarios tested. These findings contrast with the base case for etanercept in the updated 


TAR, which for the AG’s preferred HAQ progression approach exceeded £60,000/QALY in all 


populations. 


Furthermore, Pfizer would like to emphasise that the reports reviewed here have only 


addressed one of our key areas of concern raised within our response to the original TAR, 


which was that use of the ERAS database to inform HAQ progression for cDMARDs does 


not reflect patients with more established disease. We would like to take this opportunity to 


raise our additional concerns with the validity of the analyses undertaken by the AG in order 


to ensure that the Appraisal Committee takes these points into account at the next committee 


meeting in May 2015. These are summarised as follows: 


1. The AG’s cost-effectiveness model compared a full treatment pathway for bDMARDs 


compared to cDMARDS alone. This was not representative of NICE guidance and 


under-estimated the cost-effectiveness of bDMARD treatment. 


2. Clinical effectiveness data for moderate and severe populations have been combined 


for the purposes of the evidence network. This underestimates bDMARD response in 


a severe rheumatoid arthritis population and will underestimate the cost-effectiveness 


of bDMARDs for the severe cDMARD inadequate responder population. 


3. Use of EULAR response as the primary efficacy measure is inconsistent with 


previous NICE appraisals and confounded by substantially fewer trials reporting this 


outcome. ACR response should be used in line with previous NICE appraisals. 


4. A number of registries of low generalizability to the UK informed the AG’s economic 


model, such as the VARA database used for mapping ACR to EULAR This 


introduced uncertainty that should be explored in sensitivity analyses. 


5. Simplifying assumptions were made in the AG’s model that could underestimate the 


cost-effectiveness of bDMARDs. For example the inclusion of monotherapy and 


combination therapy in a single evidence network for the model. We have yet to 


review the results of sensitivity analyses exploring these key assumptions. 
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In light of the points raised regarding the new reports and also our previous response, Pfizer 


continue to argue that there are important limitations with the DSU/AG approach that lead to 


an underestimation of the cost-effectiveness of bDMARDs. We continue to believe that 


progression of HAQ in the submitted Pfizer economic model is credible and relevant to the 


populations included in scope. This is supported by the most relevant findings from the DSU 


report and also the recent publication by Norton et al (2014). Implementing these new 


estimates of HAQ progression in the Pfizer model continues to suggest that etanercept 


represents value for money to the NHS in all populations within the scope of this appraisal. 


Therefore, the ICERs for etanercept presented in this response should be considered 


alongside estimates from the AG at the forthcoming Appraisal Committee meeting. 
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Pfizer review of the DSU report 


The following sections provide further details on the key points for consideration regarding 


document 2. Additional comments are included in the Factual inaccuracies and other points 


section on page 12 of our response. 


1. The ERAS cohort preferred by the DSU is not representative of the populations 


included in the scope of the appraisal and cannot be relied upon for decision 


making. Furthermore, the DSU preferred analysis did not account for important 


changes in cDMARD treatment over time. 


Pfizer supports the conclusion within the DSU report (Doc. 2, p.67) that “there is no study 


that reports how HAQ progresses in rheumatoid arthritis (RA) patients on non-biologic 


therapies that coincides entirely with the requirements of the cost effectiveness analysis”. 


Consequently, Pfizer is concerned that the DSU’s preferred analysis continues to use data 


from the whole ERAS cohort and not the sub-analysis, which despite limitations is more 


representative of the populations in scope. This underestimates HAQ progression 


experienced by patients who receive cDMARDs and consequently underestimates the cost-


effectiveness of a bDMARD strategy compared to cDMARDs. 


Consistent with the maintenance of response observed in BSRBR, the AG and Pfizer 


applied no progression of HAQ for patients receiving bDMARDs. Given the purpose of the 


BSRBR to collect data on patients receiving bDMARDs, this data can be considered 


representative of patients included in scope. However, ERAS recruited patients with recently 


diagnosed RA and so patients differ substantially from those in the scope of this appraisal 


and recruited into the BSRBR cohort. Table 1 describes the patients included in each cohort. 


Key differences are as follows: 


 ERAS included patients in the early stages of RA who had substantially shorter 


disease duration than patients who initiated bDMARDs in BSRBR.  


 Mean HAQ at baseline in ERAS (1.14) was substantially lower than that from the 


BSRBR (2).  


 Mean DAS at baseline in ERAS was substantially lower (4.5) than that from the total 


or severe disease activity BSRBR cohorts (6.6 or 6.2).  


 No patients at baseline in ERAS had failed 2 prior DMARDs and only 16% met this 


criterion over the entire observation period (Doc. 2, Table 5, p.27). Patients in 


BSRBR have on average failed more than 2 DMARDs irrespective of disease activity. 


Table 1. Comparison of BSRBR and ERAS cohort characteristics 


 
BSRBR 


 
ERAS 


   Total Severe Moderate Total cohort Post 2 DMARDs 


Age 56.2 57.3 58.0 55.13 55.54 


Female 0.8 80% 70% 67% 74% 


HAQ 2 1.6 1.5 1.143 1.414 


DAS28 6.6 6.2 4.4 4.501 4.317 


DAS>5.1 NR 100% 0.0 NR 24% 


Disease duration (yrs) 13.3 9.4 10.2 8.2 5.7 


Previous DMARDs 3.9 2.8 2.9 0 NR 


Failed 2 DMARDs NR NR NR 0 100% 


Source: adapted from tables 2, 3 and 23 presented in Doc. 2 
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Additionally, the historic nature of the ERAS cohort (patients enrolled between 1986 and 


1998) may have introduced a number of biases: 


 Current NICE (2015) recommendations are for newly diagnosed patients with active 


rheumatoid arthritis to receive a combination of cDMARDs (including methotrexate 


and at least one other cDMARD). Patients included in ERAS were largely managed 


using a sequence of sulfasalazine followed by methotrexate (Norton et al 2012). Only 


42% of patients having received methotrexate. Given the efficacy of methotrexate in 


newly diagnosed RA patients and its delayed initiation, modelling HAQ trajectories 


from baseline using the ERAS cohort is of limited relevance to current practice and 


will underestimate HAQ progression. 


 Surgery and joint replacement were common (Musa et al 2008). At 10 years follow 


up it was reported that 27% of patients had orthopaedic surgery. Major joint surgery 


was performed in 12% and excision anthoplasty and/or joint fusion were performed in 


5%. Overall, 9% of the cohort had multiple joint surgeries. These interventions are 


likely to either halt or more likely improve HAQ levels long-term and their impact has 


not been differentiated from cDMARDs. 


Consequently, only a very limited proportion of the ERAS cohort can be considered reflective 


of the populations included in scope. As acknowledged by the DSU, similar if not more 


substantial limitations apply to the other databases appraised by the DSU (ERAN, LEIDEN, 


BARFOT and NDB datasets, Doc. 2, p.25). Therefore, the reliability of latent class growth 


modelling (LCGM) to differentiate trajectories of HAQ progression must be questioned when 


only a very small sample of patients relevant to the appraisal were included in the preferred 


analysis. 


In recognition that an “alternative view is to restrict analysis to those data drawn from 


relevant patients” the DSU undertook a sub-analysis of ERAS patients who failed 2 


DMARDs (characteristics reported in Table 1). Pfizer agree that such an approach was more 


likely to generate relevant HAQ progression estimates. Since only a small minority of 


patients in ERAS were relevant to the scope of the appraisal it is likely that data from non-


relevant patients unduly influenced findings from the DSU’s preferred LCGM. Nonetheless, 


there a number of important limitations with the ERAS sub-analysis: 


 Only approximately 92 patients from the sub-analysis cohort of 380 would be eligible 


for bDMARDs according to current NICE guidance (TA130) as only 25% of this 


cohort had DAS>5.1. The number of patients that would meet criteria for inclusion in 


the severe naïve or moderate-severe populations is also ambiguous. 


 The DSU stated that the time point at which the third cDMARD commenced was 


unknown and the duration of follow-up available for patients post-2 DMARDs is 


unclear. 


 Patient characteristics for each predicted class for the sub-analysis have not been 


presented by the DSU. These are necessary to compare class membership with the 


entire cohort analysis presented in Table 1 of Norton et al (2012). Probabilities of 


class membership for the sub-analysis have also not been presented. These are 


required to assess the continued relevance of a 4 class model. 
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 Alternative methods of estimating HAQ progression were not tested in the sub-


analysis. Given that the DSU identified the majority of BSRBR patients as members 


of HAQ trajectories class 1 or 2, Pfizer believe the testing of a 3-4 class model is of 


limited relevance to the sub-analysis cohort. Fewer classes and alternative methods 


of estimating HAQ progression, such as linear mixed effects regression models, 


should be tested. 


Notwithstanding the limitations outlined above, of the analyses undertaken by the DSU, 


Pfizer believe the ERAS sub-analysis represents the closest approximation to the 


populations included in the scope of the appraisal. However, we would suggest that further 


validation of analyses on this sub-population should be undertaken. This should include but 


not limited to a description of patient characteristics for each trajectory class, probabilities of 


class membership and testing of alternative modelling approaches such as linear mixed 


effects regression modelling. 


2. Results from the DSU analyses indicate that approximating HAQ progression as 


linear remains a valid approach in patients with moderate/severe disease activity 


treated with cDMARDs. 


In all previous Technology Appraisals in this area (TA130, TA186, TA195, TA225, TA247) it 


was assumed within cost-effectiveness models that progression of HAQ for patients on 


cDMARDs is linear. Over the course of these appraisals this approach was validated in 


discussion with numerous clinical experts. For the current appraisal the AG have proposed a 


change to a non-linear modelling of HAQ progression using LCGM. This was justified by the 


AG on the basis of LCGM incorporating patient characteristics as predictors of HAQ 


progression and the absence of any restrictions imposed on how the rate of HAQ 


progression changes over time. However, Pfizer note that the choice of covariates or clinical 


validation of the plausibility of predictions has not been fully discussed within the DSU report, 


which is inconsistent with methods guidance from the DSU (Kearns et al 2012). Pfizer 


believe that the non-linear shape of the observed and projected HAQ trajectories can be 


explained by the initial treatment effect observed in a cohort identified at diagnosis and long 


term attrition within the sample. Therefore, the linear approximation validated with clinical 


experts and used in the Pfizer economic model remains relevant. 


The DSU explain that “in the majority of the datasets, there is an initial drop in HAQ, creating 


a J-shaped curve. This is because in all datasets except the NDB, patients were recruited at 


or shortly after diagnosis and generally put onto therapy at that point or shortly after”. 


Consequently, Pfizer consider that data from this non-linear period should not be used to 


inform HAQ progression for the populations in scope who are identified as cDMARD 


inadequate responders. Furthermore, the DSU indicate that the period from year 2 to year 8 


“is where generally there is greater certainty due to the larger number of observations” (Doc. 


2, p.32). This is consistent with the acknowledgement from the DSU that the predictive ability 


of the LCGM ERAS sub-analysis diminished beyond year 8 (Doc.2, p.57 and Figure 21). 


Similar limitations can be observed with the full ERAS cohort LCGM for which predictive 


ability appears to diminish after year 10 (Doc. 2, Figure 8, p.42). 


For the DSU’s preferred analysis it is indicated that the majority of patients relevant to the 


appraisal scope are included in HAQ trajectory classes 1 and 2. Examination of these 


classes and for the time period of most relevance (years 2 to 8) in both the DSU preferred 
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analysis (Doc. 2, Figure 8, p.42) and the sub-analysis (Doc. 2, Figure 21, p.57) suggests that 


HAQ progression is approximately linear. 


This is supported by data presented in section 2 of the report from Krishnan et al (2004) 


which presents the annual change in HAQ for 6,000 patients from multiple datasets in the 


US and Canada. Upon review of Figure 3 in the DSU report, it appears that HAQ at baseline 


may influence the trajectory at which HAQ progresses. While the median suggests that HAQ 


increases at a decreasing rate, HAQ at baseline is fairly low (Doc. 2, Figure 3, p.17). More 


interestingly, the 75th and 90th percentiles, which have a baseline HAQ more reflective of 


patients who receive bDMARDS in the UK indicate that HAQ increases in a linear fashion 


over 18 years of follow-up. 


Pfizer therefore conclude that although simplistic, a linear approach to modelling HAQ 


progression in patients requiring bDMARD treatment is reasonable. Furthermore, the linear 


progression estimates presented by the DSU (Doc. 2, Table 14, p.42 and Table 27 p.58) and 


summarised below (Table 2) indicate that the change in HAQ of 0.125 over 2.7 years 


(~0.045/year) accepted in previous Technology Appraisals was a reasonable approximation. 


This is despite aforementioned limitations with the applicability of the ERAS cohort to 


patients included in scope. Consequently, Pfizer consider the cost-effectiveness analyses 


included in our original submission as reflective of the long-term value of etanercept in the 


treatment of rheumatoid arthritis. 


Table 2. Annual rates of HAQ change reported by the DSU for ERAS cohorts 
Analysis  Population sampled from BSRBR (∆HAQ/year) 


Time period 
analysed (years) 


Total Severe Moderate 


ERAS cohort After t=2 0.0326 0.0293 0.0264 


t=2 to t=8 0.0617 0.0551 0.0480 


ERAS sub-
analysis (post 2 
DMARDs) 


After t=2 0.0401 0.0406 0.0362 


t=2 to t=8 0.0494 0.0489 0.0389 


 


The HAQ trajectories for ERAS patients most relevant to the appraisal (classes 1 and 


2) were approximately linear during the time periods associated with the most robust 


data (years 2 to 8). Pfizer believe that this data continues to support the linear 


approximation of HAQ progression previously accepted by NICE and included in our 


cost-effectiveness model. Therefore, Pfizer recommend that the linear estimates 


presented by the DSU in Table 27 of their report be considered alongside the values 


previously accepted in NICE appraisals and utilised in our model. Note Pfizer have 


tested the most relevant DSU HAQ progression values in our economic model and 


results are reported in point 5 below. 


 


3. The validity of the linear approach to the approximation of HAQ progression is 


supported by a recently published analysis of a UK patient cohort by Norton et al. 


(2014). This showed that linear rates of HAQ progression in severe patients 


exceeded those accepted in previous Technology Appraisals. 


The analysis by Norton et al (2014) provides an alternative approach to estimating HAQ 


progression for cDMARDs in patients relevant to the scope of the appraisal. Pfizer 
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recommend that the DSU review the methods employed and consider the publication an 


additional source of HAQ progression estimates for use in the appraisal. 


The analysis by Norton and colleagues combined the ERAS (n=1,460) and ERAN (n=1,236) 


cohorts and grouped patients by DAS28 into low (≤3.2), moderate-low (>3.2 and ≤4.2), 


moderate-high (>4.2 and ≤5.1), and high (>5.2) disease activity over follow up. Similar to the 


preferred LCGM analysis by the DSU a large proportion of patients included in the analysis 


would not meet the scope of this appraisal. However, to allow for differential rates of 


progression by treatment over time, interaction terms were included for all DMARD related 


variables with time and DAS group. Treatment with corticosteroids and orthopaedic surgery 


were also controlled for. Results showed that for patients similar to those included in the 


scope of this appraisal, HAQ progression estimates accepted in previous Technology 


Appraisals (0.045/year) may have been conservative (Table 3). 


Table 3. Impact of disease activity and treatment on progression (Norton et al 2014) 
Disease activity ∆HAQ/year 95%CI 


Low (DAS28≤3.2) 0.014 0.005 to 0.024 


Moderate-Low (3.2<DAS28≤4.2) 0.039 0.029 to 0.049 


Moderate-High (4.2<DAS28≤5.1) 0.064 0.053 to 0.074 


High (DAS28>5.2) 0.080 0.066 to 0.093 


 


Inclusion of time dependent covariates is an important differentiator of the analysis by Norton 


et al (2014) and Pfizer are concerned that they appear not to have been included in the 


DSU’s preferred LCGM. The DSU state:  “The covariates used to predict latent class 


membership are the same as in Norton et al [2012]: age, gender, DAS, symptom duration, 


rheumatoid factor, and fulfilment of ACR criteria, all at baseline” (Doc. 2 p.41). The higher 


HAQ progression rates (after year 2) estimated by the DSU for the ERAS sub-analysis 


compared to the whole ERAS cohort support these concerns (Doc. 2 Table 27 vs. Doc 2. 


Table 14). 


There are limitations with the data available from Norton et al 2014 as the publication is 


currently only in abstract form. Nonetheless, the linear HAQ progression estimates from it 


suggest that the DSU not accounting for changes in treatment over follow-up has 


underestimated the rate of HAQ progression and consequently cost-effectiveness of 


bDMARDs in the AG model.  


Norton et al (2014) combined two of the UK patient cohorts appraised by the DSU/AG 


(ERAS and ERAN). The publication is important to this appraisal as the analytical 


approach employed differed from that adopted by the DSU/AG in several respects. It 


stratified HAQ progression over time by DAS and controlled for changes in treatment, 


including cDMARDs, generating estimates of HAQ progression that correspond to 


patients who would be potentially eligible for bDMARDs. The availability of the 


publication was raised by Pfizer at the meeting on 1st December and it is unclear to 


Pfizer why this important analysis was not included in the DSU report. Pfizer 


recommend that the DSU review the methods employed and consider the publication 


an additional source of HAQ progression estimates for use in the appraisal.  
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Pfizer review of the AG report assessing how the results from the 


DSU report on HAQ progression affect the cost per QALY gained 


ratios 


The following sections provide further details on the key points for consideration on 


document 3. Additional comments are included in the Factual inaccuracies and other points 


section on page 12 of our response. 


4. The analyses presented by the DSU/AG as a plausible lower bound on the ICER 


are based on analyses of patients not representative of the populations included 


in the scope of the appraisal and have not been justified. 


Document 3 outlines the impact on the revised base case ICERs of implementing HAQ 


trajectories for subgroups with the highest latent drop out, as identified by the DSU. The AG 


state that these “can be taken as a credible upper bound of the HAQ trajectory for any 


subgroup of patients”. Pfizer are concerned that no justification has been provided for this 


statement and that alternative plausible lower bound ICERs have not been presented. 


The HAQ progression trajectories implemented in the AG model suffer from the same 


limitations regarding characteristics of the analysis population as outlined for the DSU’s 


preferred analysis (See point 1 above). Furthermore, no clinical rationale was presented for 


the varying shape of the curves. 


Given the wide range of analyses undertaken by the DSU, the scope of the cost-


effectiveness analyses presented in this report is extremely limited. Pfizer consider that 


additional analyses are required to inform the Appraisal Committee of the full impact of the 


DSU report on HAQ progression (Document 2). 


Pfizer seek from the DSU/AG a clinical rationale as to why the HAQ trajectories of 


patients with the highest latent drop out offer a credible upper bound for use in cost-


effectiveness analysis. The current report provides only a limited assessment of 


different HAQ progression estimates and should not be regarded as a plausible lower 


bound of cost-effectiveness by the Appraisal Committee. In the absence of a patient 


cohort that corresponds to the populations included in the scope of the appraisal 


Pfizer suggests that scenario analysis be undertaken in the AG cost-effectiveness 


model using linear estimates from the DSU sub-analysis of patients of greatest 


relevance to the appraisal and also estimates from Norton et al’s (2014) treatment 


history adjusted analysis of ERAS/ERAN. 


 


5. Cost-effectiveness estimates from the AG model remain associated with 


considerable uncertainty. Pfizer is therefore concerned that results from the AG 


model using the new HAQ estimates have not been validated against other 


models, as requested by the Appraisal Committee in the DSU specification. 


NICE commissioned the DSU to research “What is (are) appropriate estimate(s) for the rate 


of underlying disease progression for people with rheumatoid arthritis while on treatment 


with (1) conventional DMARDs and (2) palliative care / non biological therapy (that is the rate 
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of progression for ‘last-line’ treatment after the failure of biological and conventional 


DMARDs)?” 


Within the DSU specification the Appraisal Committee outlined five key areas for research 


that would attempt to address the aforementioned questions and indicated that the DSU/AG 


would provide six deliverables/outcomes. Whilst it appears that the DSU/AG have addressed 


the majority of the analyses outlined in the remit, they have not undertaken a review of the 


respective HAQ estimates in the manufacturer models. This request was stated in the exact 


analyses required and the DSU deliverables/outcomes sections of the DSU specification. 


Pfizer believe that this request, although optional, was of vital importance to differentiate the 


impact of uncertainty associated with HAQ progression estimates from that associated with 


other causes in the AG model. In particular numerous modelling errors were identified in the 


previous review of the AG model by consultees. Following Pfizer’s assessment of the 


recently updated model it was identified that the selection of the relationship between pain 


and HAQ is unclear and an important driver of results. Modelling the original NDB Quadratic 


Regression relationship included in the model generates an ICER for etanercept with 


methotrexate vs cDMARDs of £29,000/QALY when linear cDMARD HAQ progression is 


applied. This is substantially lower than the corresponding linear base case ICER for 


etanercept of £39,068/QALY reported in the updated TAR (Table 182). 


Furthermore, the model visual basic code remains opaque and HAQ progression is not 


presented as a model output. As a result implementation of the HAQ progression class 


membership using BSRBR patient baseline characteristics cannot be verified or compared 


against long term projections from manufacturer models. In addition our previous response 


to the TAR identified important differences with regards to treatment sequences and model 


assumptions employed. Consequently cost-effectiveness estimates from the AG model 


remain associated with considerable uncertainty and cannot be relied upon for decision 


making. 


Therefore, to inform the considerations of the Appraisal Committee Pfizer have addressed 


the question in the DSU/AG specification regarding testing the estimates of HAQ 


progression in the manufacturers’ models, in this case the Pfizer model. Since the Pfizer 


model was not designed for the inclusion of four latent class growth trajectories of HAQ 


progression the approach adopted by the AG cannot be fully replicated. Nonetheless, as 


outlined in point 2 above, assuming linear progression of HAQ for patients included in scope 


appears a reasonable approximation. On this basis, and despite limitations with their 


derivation, the linear estimates provided by the DSU for the ERAS sub-analysis have been 


implemented in the Pfizer model. In addition Pfizer have undertaken a scenario analysis 


implementing the DAS and treatment history adjusted HAQ progression rates presented in 


Norton et al (2014). 


For patients with severe disease activity and previously treated with DMARDs our analyses 


indicated that etanercept compared to a cDMARD strategy was cost-effective with ICERs 


below £30,000/QALY for all HAQ progression estimates tested (Table 4). In the severe 


DMARD naïve population ICERs (Table 4) for etanercept compared to a cDMARD strategy 


were below £30,000/QALY for all scenarios except the most conservative HAQ progression 


rate (0.0406). A similar situation was observed for patients with moderate disease activity 


and previously treated with DMARDs, where only the most conservative scenario (0.0362) 
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returned an ICER above £30,000/QALY (Table 5). The ICER was not observed to exceed 


£31,000/QALY for any population or HAQ progression estimate. Pfizer therefore continue to 


believe that our original submission remains relevant and that etanercept is cost-effective for 


all patients included in the scope of the appraisal. 


Table 4. Scenario analyses undertaken in the Pfizer model: Severe populations 
included in scope 


Analysis HAQ progression 
estimate (∆HAQ/year) 


Severe DMARD naïve 
(£/QALY) 


Severe post DMARDs 
(£/QALY) 


Pfizer base case cDMARD: 0.046* 
Palliative care: 0.06 


27,882 20,520 


ERAS sub-analysis 
(post 2 DMARDs) 
(Doc. 2, Table 27) 


0.0406 30,871 22,175 


0.0489 27,681 20,639 


Norton et al. 2014 
(DAS28>5.2) 


0.08 20,307 16,832 


*Estimate based on a change of 0.125 over 2.7 years reported in TA195. 


Table 5. Scenario analyses undertaken in the Pfizer model: Moderate-severe 
population included in scope 


Analysis HAQ progression estimate 
(∆HAQ/year) 


Post DMARDs 
£/QALY 


Pfizer base case cDMARD: 0.046* 
Palliative care: 0.06 


24,727 


ERAS sub-analysis (post 2 
DMARDs) (Doc. 2, Table 27) 


0.0362 30,811 


0.0389 28,722 


Norton et al 2014 
(3.2<DAS28≤4.2) 


0.039 28,722 


Norton et al 2014 
(4.2<DAS28≤5.1) 


0.064 20,337 


*Estimate based on a change of 0.125 over 2.7 years reported in TA195. 


 


Pfizer requests that the new cost-effectiveness analyses undertaken by Pfizer and 


presented in this response be considered at the Appraisal Committee meeting 


alongside those from the AG. Notwithstanding limitations with the DSU’s HAQ 


progression estimates, cost-effectiveness analyses undertaken using the Pfizer 


model indicate that ICERs based upon the most relevant DSU HAQ progression 


estimates (ERAS sub-analysis) are consistently below £30,000/QALY and that 


etanercept remains value for money for the NHS. 
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Factual inaccuracies and other points 


Document and location Description of problem  Description of proposed amendment  
DSU Report, Section 2, 
Context and Literature, p.16-
18 


Comparisons are made between HAQ 
progression estimates reported in the 
literature and that of 0.045 accepted in 
previous NICE Technology Appraisals. 
However, there is no discussion of the 
relevance of the patients studied to the 
populations in scope. 


Include, where available, information regarding the severity of 
disease and prior treatment history so as to allow informed 
comparison of HAQ progression rates. 


DSU Report, Section 3, p.18 The authors state “Our suggested data 
sources were discussed and presented in 
two workshops held in 2014, attended by 
clinical experts, economists with experience 
of this area, as well as patient and 
manufacturer stakeholders.” 
 
Pfizer were informed of, and attended only a 
single meeting with the DSU on Monday 1st 
December 2014. This meeting was used to 
present the data sources identified by the 
DSU, and ask if manufacturers were able to 
identify any additional sources. Could NICE 
please confirm that there were two DSU 
meetings held in 2014, and if manufacturers 
were invited to the earlier other meeting? 


Amend text to clarify that only a single meeting occurred with 
manufacturers. 


Impact of DSU HAQ 
progression report (Document 
3), Section 3, p.7 


A cross reference is made to section 2.3.2 of 
the DSU report (doc. 2). This section is not 
present in the DSU report. 


Amend text to correct the cross-reference. Pfizer have 
interpreted this as an intended cross-reference to section 3.2.3 
of the DSU report. 


Impact of DSU HAQ 
progression report (Document 
3), Section 2, p.5 


The base case HAQ progression illustrated 
in Figure 2 does not correspond to that 
presented in either the DSU report or revised 
AG report. 


Clarification of the source of Figure 2 is requested. 
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http://pathways.nice.org.uk/pathways/rheumatoid-arthritis#path=view%3A/pathways/rheumatoid-arthritis/drug-treatment-for-rheumatoid-arthritis.xml&content=view-node%3Anodes-initial-treatment
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           2nd April 2015 
 
Dear Meindert, 
 
Re. Adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, abatacept and tocilizumab for the 
treatment of rheumatoid arthritis (review of TA guidance 130, 186, 224, 234 and part review of TA guidance 
225 and 247) [ID537] 
 


MSD has reviewed the consultation documents relating to the Decision Support Unit analysis. The analysis 
seems to have been conducted with the intention of confirming the prior Assessment Group assumptions. We 
do not feel that this analysis has moved the situation forward sufficiently to warrant the second appraisal 
committee meeting scheduled for the 21st May. 
 
Kind regards, 
 
XXXXX XXXXX 
 
XXXXX X XXXXX, XXXX XX XXX XXX XX 
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Fax XXXXXXXXXXXXX  


 


  


  


 


 
 


Level 1A, City Tower 


Piccadilly Plaza 


Manchester 


M1 4BT 


 


BY EMAIL 


 


2nd April 2015 


RE: Adalimumab, etanercept, infliximab, certolizumab pegol, golimumab, abatacept and 


tocilizumab for the treatment of rheumatoid arthritis [ID537] 


 


Dear Meindert, 


Thank you for giving us the opportunity to comment on the report prepared by the Decision 


Support Unit (DSU) for this appraisal. Following our review of this report, in combination with the 


earlier work performed by the Assessment Group (AG), we remain in complete disagreement with 


the conclusion that the available evidence on HAQ progression suggests a lower overall rate of 


disease worsening than that assumed in previous cost-effectiveness analyses. While the DSU 


report is thorough, we believe the only conclusion which could be made is that there is limited 


evidence to generate robust estimates on the rate of long term HAQ progression for patients with 


moderate to severe rheumatoid arthritis (RA). 


 


As previously stated following the original AG report, we believe that the evidence identified by the 


DSU does not adequately reflect the patients being considered as part of the NICE appraisal 


[ID537]. In most of the datasets, patients have been identified with early RA and not moderate to 


severe RA, therefore we are not confident that the conclusions drawn from these datasets are 


relevant for this appraisal.  


 


Our response has focused on the following key areas within the DSU Report: 


 Attrition observed in the registries  
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 Generalisability of the registry data to UK patients 


 


Yours sincerely, 


 


XXXXXXXXXXXXXXX 


 


XXXXXXXX XXXXXXX, XXXX XX XXXXXX XXXXXXXXX XXX XXXXXXXXX XXXXXX  


Roche Products Limited 
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Attrition of patients lost in the registries 
 


As highlighted throughout the DSU report, the registries have a significant weakness when used as 


part of the evidence base for assessing biologic treatments for RA due to their large dropout rates. 


While this is to be expected in a longitudinal study, the high attrition rates are likely to impact any 


assessment of long term HAQ progression.  As the discussion on the methods used in this 


appraisal has focused on HAQ scores in the long term, when considering these high attrition rates 


(at best, 40% at 8 years in the case of the ERAS study) we do not believe the reported data offer 


anything new to this assessment. 


 
Figure 1: Attrition rates of registries used in the DSU report 


 
 
 
Generalisability of the registry data to UK patients  


 
As previously stated, Roche are deeply concerned that the evidence in the identified registries 


does not adequately match UK patients with moderate to severe RA. Rheumatologists consulted 


by Roche do not believe the evidence within the DSU report reflects UK patients who would be 


considered for biologic treatment.  


 


A comparison of the baseline characteristics from the British Society for Rheumatology Biologics 


Register (BSRBR; Table 1 below) with the registries described by the DSU (Table 2) shows 


significant difference in the patient characteristics.  For example, there is a large disparity in the 


mean disease duration and the mean HAQ scores. These two parameters are key drivers in the 


assessment of long term HAQ progression, and it is not clear that the DSU has been able to adjust 
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for these differences in their statistical analysis, nor how such an adjustment could be validated. 


 


We strongly disagree with the DSU that the results of their report are generalisable to UK patients 


eligible for biologic therapy, and therefore believe they cannot be used within the base case cost-


effectiveness model. 


 
Table 1: Patient subgroup characteristics for use in cost-effectiveness analysis 


 
 
Table 2: Baseline characteristics of patients included in the registries identified by the DSU 


 
 





