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1. DEFINITION OF TERMS AND LIST OF ABBREVIATIONS

AE
CD
CDAI
CDEIS
CEAC
Cl
CUA
EMEA
FDA
HBI
HrQoL
IBD
IBDQ
IBS
ICD
ICER
IMT
IQR
ITT
LOCF
LVCF
NACC

PCDAI

Adverse event

Crohn’s disease

Crohn’s Disease Activity Index

Crohn’s Disease Endoscopic Index of Severity
Cost-effectiveness acceptability curve
Confidence interval

Cost-utility analysis

European Agency for the Evaluation of MedaiRroducts
US Food and Drug Administration
Harvey-Bradshaw Index

Health-related quality of life

Inflammatory bowel disease

Inflammatory Bowel Disease Questionnaire
Irritable bowel syndrome

Infliximab clinical discretion

Incremental cost-effectiveness ratio

Infliximab maintenance treatment

Inter-quartile range

Intention-to-treat analysis

Last observation carried forward

Last value carried forward

National Association for Colitis and CrohiDssease

Paediatric Crohn’s Disease Activity Index

11
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PDAI Perianal Disease Activity Index
QALY Quality-adjusted life year

QOL Quiality of life

RCT Randomised controlled trial

SD Standard deviation

SPC Summary of Product Characteristics
TAR Technology Assessment Report
TNF Tumour necrosis factor

There is some difficulty with using the term ‘epdéotreatment’ because it has several
possible definitions, depending on where it is gaised. Possible definitions include the

following:

1. Giving treatment when patient experiences aagdiseelapse (if signs and symptoms
reoccur) (see previous NICE guidance). The relapsél occur once in several years or
much more frequently, such as every 11 weeks (ségeRrts 2004 repdrof ACCENT 1 —
median time interval between episodic infusions)

2. Treatment given to the comparator arm (ie placen) of the ACCENT 1 tridf, (see
diagram for the treatment given). This includesquas who were given placebo and patients
who were given infliximab, ie crossovers. It alsmed not distinguish between responders and
non-responders

3. Treatment ‘as needed with infliximab’ (see Retge 2004 report of ACCENT?)

4. ‘Intermittent therapy’ or ‘induction only/reimttion therapy’ (see Abbott’s industry
submission response to WMHTAC TAR, top of page 2)

5. Three retreatments for those who initially regpbut subsequently relapse (see economic
model in previous TAR p34)

6. Retreatment with a single dose of infliximabe(8arshall model)

7. Retreatment when patients relapse or do nobrelisee Jaisson-Hot modél)
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There is also some difficulty with the term “mainéace treatment”. Generally this is thought
to mean keeping patients who have initially resgahith treatment in continuing response or
remission. However, the following definitions haaleo been used:
0 Any schedulednaintenance treatment (see most RCT reports asgbdiaHot cost
effectiveness analysi8)
o Any continuing treatment, (to distinguish betweeduction and maintenance therapy
and this continuing treatment can be episodic bedaled maintenance) (see ACCENT |

trial) >4
o Any treatment that includes an induction and a teaiance phase (see Schering

Plough response to WMHTAC TAR p3)

In this report, the term episodic treatment hasihesed in different places in the clinical
effectiveness section, particularly with referetm¢he ACCENT 1 trial, but does not specify
what was meant by the term. In the critical apadao$ the infliximab industry submission,
the term ‘infliximab clinical discretion’ has beesed for clarity because the precise
definition of episodic treatment that was beingdusethe model could not be determined.
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2. EXECUTIVE SUMMARY

2.1 Background

Crohn’s disease (CD) is a severe, life-long diseaseacterised by inflammation of the
gastrointestinal mucosa. Main symptoms include mikrdiarrhoea, abdominal pain, rectal bleeding
and weight loss, and growth failure in childrenn@oon complications are strictures (narrowing of
the bowel), fistulas (creation of abnormal passagesvbetween the bowel and other structures) and
perianal disease (comprised of fissures, fistutasadscesses). The disease is characterised by
recurring flares of variable duration alternatinighaperiods of remission of variable duration. Téner
is no cure and most patients will need to take oadin for large periods of their life and manylwil
require surgery. CD manifests itself mainly duriage adolescence or early adulthood; prevalence
estimates range from 50 to 375 per 100,000. Thaatnpn patients and society is high as ill-health
can be life-long and can negatively affect educasiod employment as well as patients’ quality-of-

life. Costs to the NHS are high, particularly fatipnts needing hospitalisation.

Conventional treatment pathways are complex arlddeca wide range of drugs (corticosteroids,
aminosalicylates, immunosuppressants, antibiotieg)jtional therapy and surgery. More recently, a
group of drugs called tumour necrosis factor irtbitsi (anti-TNFe. agents) have been evaluated for
their effectiveness in CD. One of these, infliximabcurrently recommended by NICE (2002) for
patients with severe, active CD, where patientgefractory to or intolerant of conventional

treatment.

2.2 Objectives
The objectives of this Technology Assessment RgI&R) were:

- to update a previous TAR on the effectiveness astteffectiveness of infliximab in
adults with moderate to severe CD or fistulising @Bb are refractory to or intolerant of
conventional treatment

- to review the evidence on the clinical and cost@fteness of infliximab in children with
moderate to severe CD who are refractory to otérant of conventional treatment

- to review the evidence on the clinical effectivenasd cost-effectiveness of a further
anti-TNF-a antibody, adalimumab, in adults with moderateeieese CD who are
refractory to or intolerant of conventional treatrne

- to investigate whether there is evidence for gredieical or cost-effectiveness for either

adalimumab or infliximab
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2.3 Methods

Clinical effectiveness

Standard systematic review methods were usedudy stlentification and selection, data extraction
and quality assessment. Only RCTs comparing adadabuor infliximab to standard treatment
(placebo), RCTs comparing adalimumab to infliximabRCTs comparing different dosing regimens
of either adalimumab or infliximab in patients witftoderate to severe, active CD intolerant or
resistant to conventional treatmentwere eligibteriolusion. Outcomes reported in the trials were
mainly based around changes in the Crohn’s Dis&eseity Index (CDAI), a questionnaire
measuring various parameters associated with CBuleare reported for those trial arms where
dosing regimens were consistent with the respetitigace indications. Results were presented in
Forest plots but not pooled due to the existenadtbér a single trial or clinical heterogeneityesa
there was two trials that potentially could haverbpooled. Formal indirect comparisons were not
undertaken due to clinical heterogeneity of trilesults are reported for those trial arms where

dosing regimens were consistent with the respetitigace indications.

Cost-effectiveness

A systematic review of published studies on the¢ aod cost-effectiveness of adalimumab and
infliximab was undertaken. The economic modelsast-@ffectiveness submitted by the
manufacturers of both drugs were critically apgdiand, where appropriate, rerun using parameter
inputs based on the evidence identified by theastbf the TAR. A de novo Markov state transition
model was constructed to calculate the incremeutstleffectiveness ratio for adalimumab and

infliximab therapy respectively compared to staddzare.

2.4 Results

Clinical effectiveness review

Based on 11 trials, there was evidence from bathdtion and maintenance trials that both
adalimumab and infliximab therapy were beneficahpared to placebo (standard care) for adults
with moderate to severe CD and, for infliximab, &olults with fistulising CD; results were
statistically significant for some time-points. Beearesults were based on changes to the CDAI and,
for fistulising disease, on rates of fistula clasuResults from maintenance trials were almost
exclusively based on sub-groups of ‘respondersar&lwas no direct evidence to show that
‘responders’ were more likely to benefit from treant than ‘non-responders’ in the longer term. The
maintenance trials, in the main, did not informpamsistence of the response (remission) state where
point prevalence was reported. There is likelygatbenefit of infliximab therapy for children, but
these results are uncertain as the trials hadawepb (standard care) arm; rates of spontaneous

improvement could therefore not be quantified lratlikely to be high. There was no valid evidence
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regarding the relative effectiveness of ‘episodiatl ‘'scheduled’ infliximab treatment regimens. Few
differences were found between treatment and stdrodaie arms for selected adverse events, though
high proportions of scheduled crossovers resuttedlack of a true placebo group in most of the

maintenance trials.

Cost-effectiveness review

No published studies on the cost-effectivenesslafimumab were identified. The four independently
funded studies identified for infliximab suggestegh cost-effectiveness ratios (all above
£50,000/QALY for non-fistulising disease and albabe £100,000/QALY for fistulising disease).

Appraisal of industry submissions

For adalimumab there was a lack of clarity overdbgrce and interpretation of data used in the
industry model and key elements of the model caoldbe verified. Corrected results for both severe
CD, and moderate and severe (combined) CD weréailadly higher than in the industry submitted
model; in the severe sub-group of patients theected ICER approached cost-effectiveness (at a
threshold £30,000). For infliximab, errors wereritiéed in the industry model (active CD), some of
which could not be corrected. The authors’ revisibthe model (active CD) suggested that
infliximab was cost-effective for episodic (clingei discretion) treatment, although an exact
description of this intervention was lacking. Tleeised model indicated that scheduled maintenance
treatment with infliximab was unlikely to be cod$teetive. The revised industry model for fistuligin
CD also suggested that infliximab was unlikely odost-effective. The model was provided for

paediatric CD was non-functional.

De novo economic model

A Markov model was developed from the NHS/PSS pmatsge to estimate the incremental cost per
QALY for both drugs compared to standard care jrefasodic therapy (as it was defined for the
denovo economic model) for moderate and severasisand (b) maintenance therapy for moderate
and severe disease. The model had a one-year dnzem and was constructed and analysed in Data
TreeAge Pro 2006. The findings were that for ingugtboth adalimumab and infliximab are cost
effective (dominant relative to standard carehim tnanagement of severe CD and that adalimumab
(but not infliximab) is cost effective for modera@®, according to limits usually accepted by NICE.

Neither drug is cost effective as maintenance fhefar moderate or severe disease by these criteria

A budget impact assessment suggested that totaiocttee NHS in England and Wales for induction
in severe disease only could range between £1E@&dillion and for maintenance for one year

between £140 and £200 million. These totals woeldkbs if treatment was directed towards only
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those CD patients whose condition was refractogther treatment or who were intolerant or
experience toxicity from these treatments and whargery was inappropriate. It is unclear how
many people would be in this category so the peduigiget impact if the current NICE guidance is

maintained was unclear.

2.5 Discussion

Regarding clinical effectiveness, there were cameabout the trial design and lack of clarity
particularly regarding the maintenance trials, Wwhitay have affected interpretation of results. €hes
related to the division of patients into sub-gro(iesponders and non-responders) at different time-
points; the high proportions of scheduled crossowesulting in a lack of a true placebo group; and
uncertainties regarding the handling of missingbjrand continuous data. Overall, the trials showed
a benefit of both adalimumab and infliximab theraper standard care, as measured by CDAI related
outcome measures (or fistula closure for patierits fistulising CD). Uncertainties remain over the
size of the effect for both drugs, the duratioriééct (after 1 year), the best type of treatment
regimen (e.g. scheduled or as required) and thedfpatient who would benefit most (e.g. in terms
of disease severity or being an early ‘respond&hgre are also uncertainties over whether the CDAI
derived measures are adequate for capturing diyniceeaningful changes in disease severity. Whilst
trial populations overall may appear homogenousdbas similar CDAI scores, individual patients
are likely to vary in their disease manifestatiansg severity. All of the trials were in patientdiwi
‘moderate to severe’ CD (or fistulising CD) andréfere none exactly matched the licence
indications or NICE guidance, which specify the athese drugs in patients with ‘severe’ disease.
All trials were multi-centre and applicability takipopulations, particularly in terms of standardeca
being provided, and in terms of patients havinggthor having become intolerant to conventional

treatment, was uncertain.

The uncertainties in the clinical data (as outliabdve) complicated the economic analyses. The
published economic models relied heavily on a shmadly of data and data from small samples. In
such cases, the interpretation of economic modigtsnithe published papers was difficult.
Assessments of the industry-submitted models wangplred by inconsistent use of data and by lack
of clarity about the source and interpretation atbd Both manufacturers submitted Monte Carlo
simulation Markov models but unfortunately soméhaf models had serious errors. Also Markov
models assume zero memory; how long a patientds in a health state and how they got there
may impact on resources and could be importantdi gatient group. Both the published cost

effectiveness studies and the industry submissiatets lacked input of long term data.
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2.6 Conclusions

Anti-TNF therapy with adalimumab or infliximab magpve a beneficial effect compared to standard
care on CDAI related outcome measures for inducimhmaintenance. Formal comparisons between
the two drugs were not possible due to clinicaéregeneity between trials. Uncertainty remains
regarding the size and duration of the effect efttho drugs and over the type of patient thatkisly

to benefit more or less from treatment. The findimgere that for induction, both adalimumab and
infliximab are cost effective (dominant relativestandard care) in the management of severe CD and
adalimumab (but not infliximab) is cost effectivad inoderate CD, according to limits generally
accepted by NICE. Neither drug is cost effectiseramintenance therapy for moderate or severe
disease. Perhaps, most importantly, the analyécted the fact that a substantial number of pétie
would achieve remission under standard care anditbancidence of relapse amongst those in
remission was such that maintenance therapy waud to show greater effectiveness than at present
and/or be much less costly than it currently isrigler to reach the levels of generally acceptett cos

effectiveness.
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3. BACKGROUND

3.1 Description of health problem

3.1.1 Description of Crohn’s disease

Inflammatory bowel disease refers to a group obuitrintestinal diseases characterised by
inflammation of the gastrointestinal mucosa. Thestno@mmon types of inflammatory bowel disease
are ulcerative colitis and Crohn’s disease (CD).cab affect any part of the gastrointestinal tract,
from mouth to anus, but most commonly the termileaim (35%) or the ileocaecal region (40%) are

affected’

The main symptoms of CD are dependent on diseaaéda and include chronic or nocturnal
diarrhoea, abdominal pain, anal lesions, rectadiey and weight loss. Clinical signs include pallo
cachexia, abdominal mass or tenderness, or pefiasales, fistulas or abscesses. Systemic
symptoms include malaise, anorexia or feVeiExtraintestinal symptoms related to intestinal
inflammation include spondylarthritis, cutaneousnifestations or ocular inflammatiot.In

children, growth failure may be the primary martifien of CD*?

CD can be defined using the Vienna classificati@n by location (L1 = terminal ileal, L2 = colonic
L3 =ileocolic, L4 = upper gastrointestinal), byease behaviour (B1 = inflammatory (non-
stricturing, non-penetrating), B2 = stricturing, B®enetrating) and age at diagnosis (Al less4an
years old, A2 greater than 40 yedrs$tricturing disease refers to the narrowing oftibevel, which
can lead to bowel obstruction, whilst penetratimgfistulising) disease refers to the creation of
abnormal passageways (fistulas) between the bawdebtiner structures such as the skin.
Inflammatory disease (non-stricturing, non-penetggtcauses inflammation without any strictures or

fistulas.

Approximately 40-50% of patients present with ilelonic disease at the time of diagnosis,
approximately 30% have isolated small bowel diseaskeapproximately another 30% have pure
colonic disease. It is estimated that only 10-153%atients have a change in disease localisation in
the 10 years after diagnosfisease behaviour at diagnosis is inflammatory{stoicturing and
non-penetrating) in 70% of patients, stricturind.if® and penetrating (fistulas or abscesses o) both
in 13% of patients$®

Where the ileum and colon are affected, this imigeomplicated by intestinal obstruction,

inflammatory mass or abscess. Where disease i®tno the colon, patients commonly present with
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rectal bleeding, perianal complications and extegitinal complications involving the skin or joints
Gastric and duodenal manifestations include naasdasomiting, epigastric pain or gastric outlet

obstruction'®

Common complications are strictures, fistulas agigpal disease. Fistulas can develop between
loops of bowel adjacent to the bladder, vagindnerskin. Perianal disease comprises fissureslasstu
and abscesses, and perianal manifestations magderéie onset of bowel symptom&’

Symptomatic perianal disease requiring therapy rscicuaround 35% of Crohn’s disease patiehts.
CD may also be complicated by sequelae relatecatabsorption such as anaemia or metabolic bone
disease® Rare complications include acute dilatation, petion and massive haemorrhage,

especially when the disease affects the colon.

CD is characterised by recurring flares alternatifitthy periods of remission. Most patients take
medication for a large period of their life becaiigbey stop they might experience a disease flare
but some drugs are tapered off during periodsrafggion, then if a patient experiences a flare they

then return to therapy.

3.1.2 Aetiology

The aetiology of CD remains unknown. It is gengralicepted that the disease is a response to
environmental triggers (infection, drugs or othgemts) in genetically susceptible individu&ls.
Smoking has been shown to be a risk factor in Cihy suggestions that smokers are more than twice
as likely to develop the diseas®Areas under investigation to identify pathogen&ctranisms

include: epidemiology (e.g. diet, drugs, water dyipphe gut/environmental interface (e.g. work on
luminal bacteria), the inflammatory process (edj. signalling pathways) and genetics (e.g. studies
on gene expressioh} Exacerbating factors include intercurrent infeusiossmoking and the use of
nonsteroidal anti-inflammatory drugs, whilst theus of stress initiating or exacerbating CD remains

controversial®

3.1.3 Diagnosis

No definitive diagnostic test exists for CD. Oveping features with other inflammatory bowel
diseases, a potentially insidious onset, and tterdgeneity of manifestations and/or presentation
without gastrointestinal symptoms can make diagndificult.’® Diseases with symptoms in

common with CD include infectious diarrhoea, srbalvel lymphoma, ulcerative colitis,

appendicitis, coeliac disease and irritable bowetlsome (IBS). A detailed clinical history, phydica
examination, laboratory tests and endoscopic etialuare necessary to make an accurate diagnosis.
A diagnosis of inflammatory bowel disease shoul@¢dm@emplated in patients presenting with

chronic (bloody or non-bloody) diarrhoea, particlylamocturnal diarrhoea and/or weight loss,
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abdominal pain, fever or extraintestinal maniféstet. Family history of the disease should be
considered. Signs of volume depletion, ulceratibtihe oral mucosa, perianal lesions or abdominal
tenderness may be observed on physical examinatidnoratory tests should rule out infection and
look for markers of inflammatory bowel disease.rsas low serum albumin level or VitaminB
deficiency. Imaging studies of the bowel may behe] abdominal radiography may reveal mucosal
oedema or dilated loops of small bowel or colonststent with either inflammation or obstruction.
On endoscopy, CD is characterised by deep, linearations that can occur as segmental areas of
mucosal involvement separated by areas of norntevi@ning mucosa (‘skip lesions’). Biopsy

findings usually demonstrate transmural inflammatio

CD may be unsuspected and incorrectly diagnos#teielderly, with as many as 60% of patients
being misdiagnosed initially compared to a misdagis rate of only 15% in younger people. The
delay in diagnosis has been calculated as 6.4 wfi@rsonset of symptoms in older patients compared

to 2.4 years in younger individudfs.

3.1.4 Natural history

The disease location of CD is fairly stable; howehe behaviour of the disease can vary
substantially during its course. The disease clafrgen non-stricturing to either stricturing (in%@y
or penetrating disease (in 299%After the first year of diagnosis, 10-30% of pat&have an
exacerbation, 15-25% have low activity and 55-6%8&bia remission; 13-20% have a chronic active
course of disease activity, 67-73% have a chreni@rmittent course and only 10-13% remain in
remission for several yeafsMost patients with CD will require surgery witH20 years® The

lifetime risk for developing fistulas has been ngpd to be between 20-40%. Perianal fistulas are
most common, followed by entero-enteric, with maayients developing a fistula at or before
diagnosis of C3* CD is associated with an increased risk of coleaicinoma and the overall

mortality is slightly higher than that of the oviéopulation.™®

A Danish stud$f of an inception cohort of 373 CD patients founel fibllowing disease activity
distributions: 80% of patients had high activitydeignosis, decreasing to an almost stable value of
30% in the following 25 years; a constant 15% diguas overall had low activity and around 55%
could expect to be in remission each year. Indaighatients however changed from year to year
between relapse and remission. The study furtherdahat over a 10 year period 20-30% of patients
could expect to go into remission each year. Tha®a slight indication of the disease ‘burning out
as late in the disease course (more than 15 yeatsijagnosis) slightly more patients (29%) changed
from activity to remission compared to 14% chandnogn remission to activity. A separate analysis
of 171 patients followed for at least 7 years afliegnosis found that, between years 3 and 7, 25% o

patients had active disease every year, 22% wearmission and 53% changed between years in
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remission and years with relagé&his disease course was independent of initiatinent, age, sex,
localisation and symptoms at diagnosis or time fooreet to diagnosis. With regard to hospital
admissions, 83% were admitted during the yearamibsis, this decreased during the following five

years to a constant 20% each year.

A US modelling stud¥ studied a retrospective cohort and estimatedureiife expectancy of 46.4
years for a representative CD patient aged 28.6sysdime of diagnosis. The projected clinical

course consisted of 11.1 years in remission (witlmedication), 18.9 years in post-surgical remissio
(no medication), 12.7 years of receiving aminog#di® or a similar medication and disease severe
enough to require corticosteroids or immunosuppresdasted 3.2 years. This was based on a sample
of 174 patients and on treatment practices useddest 1970 and 1993, which may have changed

over the course of the study.

A Norwegian stud{, which followed up 221 CD patients prospectively $ years found that during
the observation period 28% had undergone surgdrheitime of the 5-year visit 54% used
sulfasalazin and 5-aminosalicylic acid, 25% used glucocorticosteroids and 13% used
azathioprine. There were 16% who had symptomsitkerfered with everyday activities and 72%

had taken oral glucocorticosteroids at some painind the 5 years.

These cohort studies and the models based on tidoaie that the clinical course estimates will

vary depending on a variety of characteristichefpatients within the cohort.

3.1.5 Incidence and prevalence

CD can occur at any age, but manifests itself ngadnking late adolescence or early adulthood. Peak
onset is between 15 and 30 years ofAg&The incidence in younger years is higher in worthem

in men?*?® There is some inconsistency regarding differeic@sevalence between women and men
overall, with some studies finding a higher prematein women, and some finding no differefite.
There is an increased prevalence amongst firstsaoond-degree relatives suggesting the
involvement of genetic factof8 CD may also present later in life (sixth and sélvetecade) when

there tends to be more colonic involvement andagisenanifestations may be less setre.

The extent of CD varies across the world and istroasimon in developed countries, with the UK
having one of the highest rates. It was previottstyght that IBD occurred less frequently amongst
ethnic minorities. However, studies of migrant plagions have shown that ethnic and racial
differences are more likely to be attributableitestyle and environmental influences than true
genetic differences. Similar rates of IBD have biemd in African-Caribbean and white children

and adults in the UK No association between CD and social class wagifoua UK prevalence
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study; it has been suggested that this is attiiheiti®d exposure to risk factors becoming more simil

across social class&s.

In regions with a high prevalence of CD, the inoiceincreased between the 1950s and 1980s, and
stabilised after that, which can be explained binareased availability of gastroenterology unitgl a
increased awareness of the diséaéeSome studies suggest that there is still an upwandl, which
may be due to continued variations in environmenigilfactors?® Increases in less developed
countries have recently been noted, and it has figggested that this is a result of changes in

lifestyle (e.g. more exposure to smoking, changefiat)*

Table 1shows the incidence and prevalence of CD in thetdlén from studies published from 2000
onwards. The incidence ranges from 3.8 to 10 p@y0DD per year and the prevalence ranges from 50
to 375 per 100,000. For children, the British Pagii Surveillance Unit (BPSU) found an estimated
incidence of 5.3 per 100,000 per y&aRifferences in incidence and prevalence estimaizs result

from the way data is gathered, changes in disasaseaess and diagnosis over time, or changes in
disease risk factors. There is no national CD degalthat could be used to determine numbers of CD

patients.
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Table 1. Incidence and prevalence of CD in the UK

Study Population/sample Incidence CD Prevalence CD (adults)
(adults)
Carter et al., | Review by the British 5-10/100,000 per | 50-100/100,000
2004° Society of year
Gastroenterology (based on
several studies, no details
on sample size)
Ehlinetal., | The 1970 British Cohort | NR 1970 cohort at age 30:
2003° study and the 1958 375/100,000 (95% CI 262,
National Child 488)
Development Study (one 1958 cohort at age 30:
week national birth 211/100,000 (95% CI 127,
cohorts); total sample 295)
population of 22,680 (70% 1958 cohort at age 42:
of target population) 325/100,000 (95% CI 221,
430)
Rubin et al., | Systematic search of GP | 8.3/100,000 per 144.8/100,000 (95% ClI
200G records in North England | year (95% CI 7.5- | 124.8-168.8)
(based on population of | 20.3)
135,723)
NACC*® UK (no details on sample)|  5-10/100,000 pet 100/100,000
year
Shivananda | Multi-centre study of 20 | Non-immigrants: | NR
etal., 1998’ | centres across Europe 3.8/100,000 per
during 1991-93, one of year (95% CI 0.7,
these in Leicester (total 6.9)
sample size unclear) Immigrants:
5.6/100,000 per
year (95% CI 0.0,
12.5)
All aged 15-64
Stone et al., | Fifteen general practices | NR 130/100,000 (95% CI 107
2003° recruited through the Trent 157)
Focus Collaborative
Research Network, UK
(based on population of
86,801)
Yapp et al., | Information from clinical | 5.6/ 100,000 per | NR
2000 records, the department of year (95% Cl 4.4-

pathology database and a
questionnaire sent to local
family practitioners in the

city of Cardiff (total samplg

6.8)

size unclear)

NR=not reported
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3.1.6 Impact of health problem

3.1.6.1 Significance for patients in terms of ill-h  ealth
The impact on patients and society is high, agpttiare often diagnosed at a young age and ill

health may be life-long. Medical treatments carseasecondary health problems and surgery can
result in complications such as impotence or imabtailure. Patients can find symptoms
embarrassing and humiliating, and may have diffieslin gaining employment or insurance.
Younger people in particular may have psychologicablems and growth failure or retarded sexual
development. Approximately 75% of patients areyfalhpable of work one year after diagnosis and
15% of patients are unable to work after 5-10 yeédisease® Similarly, a Danish studyfound

that, except for the year of diagnosis, 75-80%atigmts were fully capable of work each year, 9-16%
were incapable and 11-9% only partly capable; dffeyears, 15% of patients obtained a disablement
pension. The National Association of Colitis an@i@r's Disease (NACC) websifestates that most
sufferers can be maintained in remission for mé#t@time and are able to lead a full working,life

however, some with severe disease do not achieueettiucational and career potential.

Information sheets produced by NA&@Iating to the most frequently asked questiortaédNACC
helpline cover the following issues: difficultigading insurance companies who will provide life
cover, travel, critical illness, mortgage proteotar health insurance (when offered, insurancebean
more expensive than if they did not have CD); mamagloating and wind; managing diarrhoea;
concerns for young people (particularly focusingeamtional aspects such as embarrassment, body

image, anxiety); and supporting someone with CD.

A prospective cohort studf/of health-related quality of life in 231 patiemtith CD found that
patients’ main worries (in decreasing order of nitagie of concern) related to ‘having an ostomy
bag’, ‘uncertain nature of disease’, ‘energy levélaving surgery’, ‘pain and suffering’, ‘eating
normally’, ‘feelings about my body’ and ‘effects wiedication’. Other concerns related to loss of
bowel control, career/finances, sexual relationshypdy/self-image, being a burden to others,
developing cancer or dying early. Quality of lif@qL) as measured in this study by the Short Form-
36 (SF-36) was lower for CD patients compared ¢ogdneral population (the SF-36 measures
various aspects of physical and mental functioniRgrtors having a negative impact on QoL were

active disease, hospitalisation, receiving sterdidsing colonic disease and surgery.

A discussion with a patient representative, whodisg worked for the NACC helpline highlighted
the following issues of particular concern to pattsewho contact the helpline (personal

communication, Denise Cann, NACC, 5th Septembe7 200
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« difficulty in coping with unpredictability of disese (particularly where patients have been in
remission) and a lack of control over it

« difficulty in gaining employment or staying empta; finding insurance

 impact on family and social life

* impact on relationships, sexual activity and peegy

» embarrassing nature of disease, e.g. flatuleress] to frequently use toilets due to diarrhoea,
incontinence

« distressing symptoms such as rectovaginal fistulzere faeces can be passed through the
vagina

 coping with the general tiredness, malaise arklddenergy

* coping with side effects of treatments

« fear that (new) treatment may not work

* coping with depression

« difficulty particularly for children and teenagdoscope emotionally

* costs: drug and continence prescription charges,af many sets of clothing/linen, trips to

hospital, loss of earnings

3.1.6.2 Significance for NHS
A UK study from 200%" calculated the cost of Crohn’s disease. The sgttias an NHS university

hospital with a target population of around 330,00@ble 2 lists the costs for different patient

groups.

Table 2. Cost of Crohn’s disease

Patient group Mean cost for 6 months*

All CD patients (with complete 6 month follow-up- | £1652 (95% CI £1221, £2239)
‘prevalent’ cases)

Ambulatory group £516 (95% CIl £452, £618)
Patients hospitalised during study period £6923 (95% CI £5415, £8919)+
Quiescent disease £275 (95% CI £235, £319)

Ambulatory patients suffering disease exacerbationE578 (95% CI £431, £701)
(‘flare’)

Hospitalised patients £5444 (95% CI £3894, £9242)+

New ‘incident’ cases £2662 (95% CI £1006, £5866)

* to include costs of primary care visits, add apgmately £30 per patient per 6 months

+ we were unable to resolve the discrepancy betwlesse two figures; a reply from the author wasreotived
Costs comprised all secondary care costs, includlings, tests (e.g. endoscopy, laboratory tests), i
and outpatient services and surgery. Cost estinaddedncluded all associated costs such as staff
salaries, pharmacy services and other miscellanssis. Costs did not include visits to a GP but

these were estimated separately and amountedstthies £30 per patient per 6 months. The median
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number of days lost from household and recreatiaci@ities in six months were 20 (IQR 9 to 60).

50% of employed patients had some loss of employieys, with a median loss of earnings of £299
(IQR £119 to £597). Mean out of pocket expenseg\&66 (range 0 to £750) and included travel and

over the counter medication. No patient in thisarbheceived infliximab or another anti-TNF-

The contribution of different items and servicestt® overall cost of CD in all patients was asdwot

(estimated from Figure 1 in paper): 37% surgergp2d-patient costs, 11% out-patient costs, 11%

tests (laboratory, x-ray, endoscopy) and 17% drugs.

Six-month resource use in ambulatory and hosp#alBD patients is shown Fable 3(adapted

from Table 2 in Bassi 208%. There were a total of 260 bed days for CD withi& 6 month period,

196 surgical bed days and 12 days of intensive lmedeoccupancy.

Table 3. Resource use in hospitalised and ambulatpCD patients

Parameter (per 6 months)

Ambulatory CD patients
(n=130)
Mean (range)

Hospitalised CD patients
(n=28)
Mean (range)

Outpatient services (visits)

IBD related| 2.2 (0-7) 2.9 (0-8)
Extraintestinal| 1.25 (1-3) -
Dietician | 0.07 (0-3) 0.1 (0-1)
Stoma nurse - 0.03 (0-1)
Laboratory 7.6 (0-28) 35.3 (9-66)
Radiology
Plain x ray| 0.07 (0-1) 1.4 (0-4)
Barium enema 0.01 (0-1) 0.07 (0-1)
Barium follow-through| 0.1 (0-1) 0.30 (0-2)
Ultrasound abdomen0.02 (0-1) 0.18 (0-1)
CT abdomen/pelvis 0.01 (0-1) 0.01 (0-1)
MRI abdomen/pelvis - 0.07 (0-1)
White blood cell scan 0.01 (0-1) 0.07 (0-1)
DEXA scan| 0.07 (0-1) -
Fistulogram| 0.01 (0-1) -
Endoscopy
OGD | 0.15 (0-1) 0.11 (0-1)
Sigmoidoscopy 0.05 (0-2) 0.18 (0-1)
Colonoscopy 0.1 (0-1) 0.3 (0-3)
Hospital admission N/A
No. of admissions 1.1 (1-2)
Length of each admissign 14 (4-40)

(days)

CT=computed tomography, MRI=magnetic resonance imggag
OGD=o0esophagogastroduodenoscopy, DEXA= dual erémgy absorptiometry (for measurin

bone density)
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3.1.7 Measurement of disease severity in adults
Working definitions of disease severity have beevetbped by the Practice Parameters Committee of

the American College of Gastroenterology (2091yhich are:

Mild- moderate disease:

“ Mild-moderate Crohn’s disease applies to ambulgtpatients able to tolerate oral alimentation
without manifestations of dehydration, toxicitygtinifevers, rigors, prostration), abdominal
tenderness, painful mass, obstruction, or >10% Weligss”

Moderate-severe disease:

"Moderate-severe disease applies to patients wheeHailed to respond to treatment for mild-
moderate disease or those with more prominent symgpof fever, significant weight loss, abdominal
pain or tenderness, intermittent nausea or vomiimighout obstructive findings), or significant
anaemia.”

Severe-fulminant disease:

" Severe-fulminant disease refers to patients \p#hsisting symptoms despite the introduction of
steroids as outpatients, or individuals presentwith high fever, persistent vomiting, evidence of
intestinal obstruction, rebound tenderness, cacheot evidence of an abscess.”

Remission:

"Remission refers to patients who are asymptonatiwithout inflammatory sequelae and includes
patients who have responded to acute medical iatgien or have undergone surgical resection
without gross evidence of residual disease. Paiegtjuiring steroids to maintain well-being are

considered to be ‘steroid-dependent’ and are usuadt considered to be ‘in remission’.

The severity of Crohn’s disease is difficult toesss and a global measure encompassing clinical,
endoscopic, biochemical and pathological featisemt availablé® The most widely used disease
activity measures include the Crohn’s Disease Agtindex (CDAI), the Harvey-Bradshaw Index
(HBI) or Simple Index, a simplified version of tAI, and the Perianal Disease Activity Index
(PDAI). A commonly used health related quality itd Ineasure is the Inflammatory Bowel Disease
guestionnaire (IBDQ). Other measures include th#h@'s Disease Endoscopic Index of Severity
(CDEIS).

The CDAI was developed in the 1970s as there weeed for a single index to assess disease

severity. Variables measured include number ofdigtools, abdominal pain, general well being,
extraintestinal complications, use of antidiarriaags, abdominal mass, haematocrit and body
weight. Scores range from O to approximately 6@@ @&ppendix 1 for full description of the index

and the scoring system used). Values of belowat&®uggestive of quiescent disease (remission)
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and values above 450 are associated with very sel@ease’® Some investigators have arbitrarily
labelled CDAI scores of 150-219 as mildly activeadise and scores of 220 to 450 as moderately

active diseas®&.

The CDAI has been criticised for having limitatiottsdoes not cover aspects of quality of life,Isuc
as psychological, social, sexual and occupatiamaitfoning. A patient with a low CDAI score may
still be severely limited by the disease in thasms:’ Substantial variability exists when different
observers review the same case histories and atddhle CDAI score, although this can be reduced
after discussion and education about the termiryoldge calculation is based in part on a dailyyiar
kept by the patient for seven days before the ew@lo. In practice some investigators and study
coordinators assist the patient to retrospectigetyplete the diary at the time of an evaluatioit;vis
there is no information on the prevalence of thepce. The CDAI score may be low in patients
whose primary symptom is drainage of enterocutasiéetulas, presumably because the presence of
an actively draining fistula contributes only 2dmgs to the score. The CDAI is therefore not an
appropriate instrument for assessing the activiiggraining abdominal or perianal enterocutaneous
fistulas. The CDAI has been criticised for givimgtmuch weight to ‘general well-being’ and
‘intensity of abdominal pain’, as these are rekdihsubjective items. However these aspects of

disease are important to patiefits.

Clinical studies have variously defined a cliniceponse as a decrease in CDAI of 50, 60, 70 or 100
points. The FDA and EMEA suggested in 2000 thatamingful decrease of in the CDAI score is a
decrease of 100 points.

The HBI is a modified/simplified version of the ddQDAI. It uses a single day’s reading for diary
entries and excludes three variables (body welgtgmatocrit and use of drugs for diarrhoea). Code
values are added together rather than summingrtagts of code values and coefficients (see
Appendix 1). Scores range from 0 to 20. The CDAl ba predicted reasonably well from the HBI.
Other instruments derived from the CDAI are: th@&€aown Index (CTI), which includes
parameters on subjective symptoms, physician diriiedings and laboratory data; the three-variable
version of the CDAI used for survey research; &edan Hees Index (VHI), which includes
laboratory parameters, sex (male or female) anerselnical features and excludes subjective,

patient related items such as well-being and Pain.

The PDAI was developed to account for the morbiditg impairment of quality of life of patients

with perianal disease, and to evaluate the effent@igs of perianal disease treatment. Variables
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include discharge, pain/restriction of activitiesstriction of sexual activity, type of perianasease

(including number of fistulas) and degree of indiara Scores range from 0 to 20.

The reliance on traditional disease activity measisuch as the CDAI) to measure treatment
effectiveness fails to take into account the imgrhiguality of life experienced by CD patients. The
Irritable Bowel Disease Questionnaire (IBDQ) isealth related quality of life measure. It is a 32

item questionnaire and evaluates general actiwtiekily living, intestinal function, social
performance, personal interactions and emotioalist Four-dimensional scores cluster items under:
bowel function, emotional function, systemic functiand social function. Scores range from 32 to
224%

The CDEIS was developed to take into account emgiescata, such as lesion severity, when
assessing severity of the disease. Variables indlug presence or absence of deep or superficial
ulceration in various segments of the intestiradtirthe surface involved (in cm), surface ulcetrate

(in cm) and presence of ulcerated stenosis. Scange from 0 to 3¢

3.1.8 Measurement of disease severity in children

The paediatric CDAI is a multi-item measure of séyehat includes linear growth and places less
emphasis on subjectively reported symptoms and wmtaboratory parameters of intestinal
inflammation compared to the adult CDAI. It inclgdEL variables including weight, height,
abdominal mass, perirectal disease, extraintestiaaifestation, haematocrit, erythrocyte
sedimentation rate, albumin, abdominal pain, numolbéquid stools and general well-being. Scores
range from O to 1010 indicates inactive disease, 11-30 mild diseagde>80 moderate to severe

diseasé?*®

3.2 Current service provision

CD treatment includes nutrition, drugs and surgiitrition includes complete elemental diets and
nutritional supplements. Drug treatments can irelachinosalicylates (mesalazine, sulfasalazine),
corticosteroids (prednisolone, budesonide, i/v bgdrtisone, methylprednisolone). Licensed drugs
are being used in unlicenced indications for chzalhy active CD, including immunomodulators
(azathioprine, mercaptopurine and methotrexate tfamdntibiotic metronidazofé Cytokine
modulators (also known as biologics) such as adetiab and infliximab are licensed for severe
active CD. Use of infliximab is subject to NICE dahce (see below). Adalimumab is discussed in
the next section (see Section 3.3, Descriptiordfrology under assessment). Surgery is not carativ
and is used to manage symptoms. In patients vethléis, treatment can include seton use and
surgery. At least 50% of CD patients require swaidiccatment in the first 10 years of disease and

around 70-80% require surgery within their lifetitie
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NICE guidance on the current use of infliximab irokh's disease is as follows (Technology

Appraisal Guidance No. 40):

“1.1 Infliximab is recommended for the treatmenpafients with severe Crohn’s disease who fulfil

all three of the following criteria:

* Patients who have severe active Crohn's diséldsese patients will already be in very poor
general health with weight loss and sometimes fesearere abdominal pain and usually
frequent (3—4 or more) diarrhoeal stools daily. ymeay or may not be developing new
fistulas or have extra-intestinal manifestationshef disease. This clinical definition normally
corresponds to a Crohn’s Disease Activity Index ADBcore of 300 or more and a Harvey-

Bradshaw Index of 8/9 or above

» Patients whose condition has proved to be refngcto treatment with immunomodulating
drugs (e.g. azathioprine or 6mercaptopurine, methate) and corticosteroids, or who have

been intolerant of, or experienced toxicity frohege treatments.

« Patients for whom surgery is inappropriate (dogcause of diffuse disease and/or a risk of

short bowel syndrome).

1.2 Treatment can be repeated for those patientsméitch the above criteria and have responded to
the initial treatment course, but then relapsediesision about whether or not to re-administer
infliximab after the first course or subsequentipsld be made only after discussion with the patien
who has been fully informed of the potential riakd benefits of repeated therapy (episodic

treatment).

1.3 Infliximab should be prescribed by a gastrossitgist experienced in the management of

Crohn’s disease.

1.4 Infliximab is not recommended for patients Migtulising Crohn’s disease who do not have the

other criteria for severe active Crohn'’s diseasalatailed in section 1.1.”

For current conventional treatment, the recomménidatbelow are taken from the UK guidelines for

the management of inflammatory bowel disease iftathom 2004° (see
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Appendix 2for full details on medical management of CD)tHis guideline, treatment options are
complex and depend on the severity of disease hehétst line treatments have failed, side effects
stage/type of disease (active, in remission, clrdistulising). Also, some treatment may be

adjunctive.

For patients with active, ileal/ileocolonic/colomisease, options include aminosalicylates (e.g.
mesalazine), corticosteroids (e.g.prednisolondjbiatics (e.g. metronidazole), immunosuppressants
(e.g. azathioprine), nutritional therapy and swygd?atients with fistulising and perianal diseear
be treated with antibiotics or immunosuppressantisximab where CD is severe and active and

fistulas are refractory to other treatment, nunél therapy and surgery.

The efficacy of treatment for maintenance of reiisslepends on how remission was achieved
(medically or surgically), on risk of relapse arig ®f disease. In addition to smoking cessatiore(o

of the most important factors in maintaining renuny, aminosalicylates, immunosuppressants or
antimetabolites (e.g. methotrexate) can be usditnab can be used for up to 44 weeks as paat of
treatment strategy including immunomodulation. {Codteroids are not effective for the maintenance
of remission, although some patients appear stelepeéndent. Immunomodulation should be tried as
first line treatment in steroid dependent patiemiffiximab should be reserved for patients with
moderate to severe CD who are refractory or indmleof treatment with steroids, mesalazine,
azathioprine/mercaptopurine and methotrexate aretevurgery is considered inappropriate. It has
been estimated that around 2% of patients haveesalrig refractory disease but this is based on a

Markov model rather than cohort déta.

In children, enteral nutrition is used as primdrgrapy for active CD by the majority of paediatric

gastroenterologists in the UK.

An audif® carried out in collaboration between the Britisiti®ty of Gastroenterology, the Royal
College of Physicians, the Association of Colopotayy of Great Britain and Ireland and the
National Association for Colitis and Crohn’s DisedBIACC) found marked variation in the
resources and quality of care: They found that:

0 44% of sites did not have an IBD nurse specialist;
there was poor provision of dietetic services;
there was a lack of adequate toilet provision ispials;
fewer than one fifth of hospitals were able to rgfatients directly for psychological support;
42% of patients with IBD had a stool sample senttdture;

52% of CD patients were weighed

O O O o o o

37% seen by a dietician;
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0 many patients with CD were receiving inappropriafaiolonged course of steroids;
0 there was inadequate prophylactic bone protectierapy for patients on systemic steroids
and inadequate screening for osteoporosis;

0 there was infrequent participation in clinical ras#h into IBD in the UK.

3.3 Description of technology under assessment

Adalimumab and infliximab are tumour necrosis fadgbhibitors (anti-TNFel antibodies). TNF is
a cytokine, a small protein molecule acting asliancessenger and involved in inflammatory
conditions. It is a key mediator of the inflammati@ssociated with CD and can be detected in
diseased areas of the bowel wall and in blood aadds of patients with the diseAséoth
adalimumab and infliximab are manufactured antibsdhat bind to and inhibit TNé&-thus reducing
the inflammatory response. They belong to the phaatherapeutic group of selective
immunosuppressive agerifsThe term ‘biologics’ is also applied to these drag their production

depends on cells that have been genetically engide¢e produce a specific protein.

Adalimumab (Humira ®, Abbott Laboratories) is aoewinant, fully human monoclonal antibody
expressed in Chinese Hamster Ovary cells. It bapasgifically to TNF and neutralises its biological
function. Adalimumab is available as Humira 40mtyson; each 0.8ml single dose vial contains
40mg of adalimumab. It is administered by subcutasenjection. Treatment with adalimumab
should be initiated and supervised by specialigsigians experienced in the treatment of CD. After
training, patients may self-inject with adalimumalith medical follow-up as necessary. Adalimumab

is also licensed for use in rheumatoid arthrit&riatic arthritis and ankylosing spondylitfs.
The licence indication for CD detailed in the SPi€ as follows:

“Humira is indicated for treatment of severe, aeti€rohn’s disease, in patients who have not
responded despite a full and adequate course ofplyewith a corticosteroid and/or an
immunosuppressant; or who are intolerant to or henadical contraindications for such therapies.
For induction treatment, Humira should be givertambination with cortiocosteroids. Humira can
be given as monotherapy in case of intolerancettansteroids or when continued treatment with

corticosteroids is inappropriate.
The recommended Humira induction dose regimendalt gatients with severe Crohn’s disease is

80 mg at week 0 followed by 40 mg at week 2. la ttaeye is a need for a more rapid response to

therapy, the regimen 160 mg at week 0 (dose cadivenistered as four injections in one day or as
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two injections per day for two consecutive day8)ny at week 2, can be used with the awareness

that the risk for adverse events is higher durimgpiction.

After induction treatment, the recommended dod@ img every other week via subcutaneous
injection. Alternatively, if a patient has stoppgddmira and signs and symptoms of disease recur,
Humira may be re-administered. There is little eigece from re-administration after more than 8
weeks since the previous dose. During maintenaragntent, corticosteroids may be tapered in
accordance with clinical practice guidelines. Somag¢ients who experience decrease in their

response may benefit from an increase in dosesitjeto 40 mg Humira every week.”

Infliximab (Remicade®, Schering-Plough) is a chimaéuman-murine monoclonal antibody
manufactured from a recombinant cell line. It bimdth high affinity to soluble and transmembrane
forms of TNF thus inhibiting the functional activiof TNF. Infliximab is available as Remicade®
100mg powder for concentrate for solution for imbus each vial contains 100mg of infliximab.
Treatment with infliximab should be initiated angsrvised by specialist physicians experienced in
the treatment of CD. Infliximab is administered@venously over a 2-hour period. Infusions should
be administered by qualified healthcare professsomained to detect infusion related issues; ptie
should be observed for at least 1-2 hours possiafufor acute infusion-related reactions and
emergency equipment (such as adrenaline) mustdilalale. Patients may be pre-treated in order to
avoid infusion related reaction, particularly whrese have occurred previously. Infliximab is also
licensed for use in rheumatoid arthritis, ulcemtbolitis, ankylosing spondylitis, psoriatic arthwi

and psoriasi&’

The licence indication for CD detailed in the SPi€ as follows:

“Adult Crohn’s disease:Remicade is indicated for:

 treatment of severe, active Crohn’s diseaseatiepts who have not responded despite a full and
adequate course of therapy with a corticosteroid/anan immunosuppressant; or who are
intolerant to or have medical contraindications farch therapies.

« treatment of fistulising, active Crohn’s diseasepatients who have not responded despite a full
and adequate course of therapy with conventiorgdttnent (including antibiotics, drainage and

immunosuppressive therapy).
Paediatric Crohn’s disease:

Treatment of severe, active Crohn’s disease, imlipéigc patients aged 6 to 17 years, who have not

responded to conventional therapy including a cagteroid, an immunomodulator and primary

34



Adalimumab and infliximab for Crohn’s disease

nutrition therapy; or who are intolerant to or hagentraindications for such therapies. Remicade

has been studied only in combination with conveafiitmmunosuppressive therapy.

Severe, active Crohn’s disease

5 mg/kg given as an intravenous infusion over a@rlperiod. Available data do not support further
infliximab treatment, in patients not respondinghivi 2 weeks to the initial infusion. In responding
patients, the alternative strategies for contini@étment are:

» Maintenance: Additional infusions of 5 mg/kg a2l 6 weeks after the initial dose, followed by
infusions every 8 weeks or

» Readministration: Infusion of 5 mg/kg if signslaaymptoms of the disease recur

Fistulising, active Crohn’s disease

An initial 5 mg/kg infusion given over a 2-hour jperis to be followed with additional 5 mg/kg
infusion doses at 2 and 6 weeks after the firsisioh. If a patient does not respond after these 3
doses, no additional treatment with infliximab shidoe given.

In responding patients, the strategies for contthtreatment are:

» Additional infusions of 5 mg/kg every 8 weeks or

» Readministration if signs and symptoms of theatdie recur followed by infusions of 5 mg/kg every

8 weeks

In Crohn’s disease, experience with readministraifcsigns and symptoms of disease recur is limited
and comparative data on the benefit / risk of thieraative strategies for continued treatment are

lacking.

Crohn’s disease (6 to 17 years)

5 mg/kg given as an intravenous infusion over @@rlperiod followed by additional 5 mg/kg
infusion doses at 2 and 6 weeks after the firsisioh, then every 8 weeks thereafter. Some patients
may require a shorter dosing interval to maintalimical benefit, while for others a longer dosing
interval may be sufficient. Available data do naport further infliximab treatment in paediatric

patients not responding within the first 10 weekseatment.”

3.3.1 Adverse events with anti-TNF treatment

A number of adverse events have been associatbamtit TNF therapy and have been reported for
infliximab and adalimumab. As the immune responsag bre suppressed, infections may be more
likely to occur. These include tuberculosis, othacterial infections including sepsis and pneumonia
fungal infections and opportunistic infections sashpneumocystosis or cytomegalovirus infection.

Cases of re-activation of hepatitis B infection én&een observed, as have rare cases of jaundice and
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hepatitis, optic neuritis and onset or exacerbatifotiemyelinating disorders including multiple
sclerosis (MS). A deficiency of TNF may result iretinitiation of an autoimmune process and the
occurrence of lupus-like syndrome has been obsemtegte is the possibility of an increased risk of
lymphoma or other malignhancies, worsening of higaldre or of adverse events of the

haematological system (e.g. cytopenias). Inflixirhalk been associated with acute, infusion related
reactions (including anaphylactic shock) and deddygpersensitivity reactions. Injection site

reactions are common with adalimumab. Common aéwersnts for both infliximab and

adalimumab are upper respiratory infections (suckiraus infections), headache, rash, nausea and
stomach pains. The development of anti-TNF antié®diay be associated with a decrease in efficacy

and predispose the patient to an additional riglecfirrent delayed or acute allergic reactitis.

As outlined in the licence indications, patienigible for treatment with anti-TNF therapy are adul

or children withsevere active (or fistulising CD) who have not responti@@nd/or are intolerant to
conventional treatment. There is no standard dafimfor what constitutesevereCrohn’s disease.
NICE guidance definesevereas a score of >300 on the Crohn’s Disease Actlnitgx (CDAI) or 8

to 9 on the Harvey-Bradshaw index. The group teaetbped the CDAI defines values of 150 and
below agquiescentisease and values above 45@xdsemely severdisease; no intermediate cut-off
point is given foiseverediseasé® The NICE scope for the current appraisal statesttie population

of interest consists of patients witlbderate to sevel@€rohn’s disease; there is no standard definition
of what constitutemoderate to severérials have described patients with a CDAI of 22-4or

450) as having moderate to severe Crohn’s diséase.

This report will consider the following patient gigas (where information is available): adults with
moderate to severe, active CD intolerant or resigtaconventional treatment, children with
moderate to severe active CD intolerant or resisgtaconventional treatment, and adults with
fistulising CD intolerant or resistant to conventbtreatment. Where possible, patients with severe

(rather than moderate to severe) CD will be comedias this is in line with the licence indication.

3.3.2 Degree of diffusion
There is no up-to-date evidence available on tlgeedeof diffusion of adalimumab and infliximab for
CD treatment in the UK. The only evidence thatvgilable from routinely collected data is for the

total number of adalimumab and infliximab prescops for all conditions.
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4. DEFINITION OF THE DECISION PROBLEM

The main aims of the report are:

- to update a previous TARN the effectiveness and cost-effectiveness bkiimfab in
adults with moderate to severe CD or fistulising @Bb are refractory to or intolerant of
conventional treatment

- to review the evidence on the clinical and cose@fteness of infliximab in children with
moderate to severe CD who are refractory to oterant of conventional treatment

- to review the evidence on the clinical effectivenard cost-effectiveness of a further
anti-TNF- antibody, adalimumab, in adults with moderateeieese CD who are
refractory to or intolerant of conventional treatrne

- to investigate whether there is evidence for greaieical or cost-effectiveness for either

adalimumab or infliximab

4.1 Decision Problem

4.1.1 Interventions

Adalimumab and infliximab. These drugs are for insgatients with severe active CD or fistulising
active CD (infliximab), who have not responded ¢oventional treatment or who have experienced
toxicity from these treatments. There has beemtindtion made between induction treatment and
maintenance treatment but it is unclear where thmtary lies between these for the interventional
drugs. Similarly there has been a distinction betwepisodic’ treatment, ie treatment when a diseas
flare starts (or at a clinician’s discretion), andintenance treatment, where patients are treated a
regular (scheduled) intervals with the intentiorke&ping them in remission, but it is unclear where
the boundary lies between these treatment stratdgjiwould further be useful to know the most

effective dosing regimen for each of the drugs.

4.1.2 Comparators
Conventional treatment includes no treatment, dratdervention, drug treatment with
aminosalicylates, methotrexate, corticosteroidedpisolone, budesonide and hydrocortisone),

azathioprine, metronidazole or surgical intervemtio
Given that licences for both drugs are for use artign conventional treatment has failed, it is

unlikely that RCTs would compare the drugs to comremal treatment. Instead, the most likely

comparator will be no treatment or placebo, butmhmtients in all trial arms continue to receive
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elements of conventional therapy. Another relexanmtparator may be a different dosing regimen of

the same drug.

For comparisons between both drugs under reviead-t@-head comparisons within the same trial
would be the ideal scenario. It is important toerihiat, because of earlier licensing, infliximaloldo
be viewed either as the intervention of interestame of the RCTs or as part of conventional
treatment in others. It would also be useful taleigsh the effectiveness of both drugs compared to

non-drug treatments such as surgery or nutritiartiqularly in children.

4.1.3 Population and relevant sub-groups

Infliximab is licensed for use in adults and chiidmwithsevere active Crohn’s disease or in adults
with fistulising disease who are intolerant or sémnt to treatment. Adalimumab is licensed for
severeactive Crohn’s disease; current information doasindicate whether this is in adults only.
There is no standard definition for what constsevereCrohn’s disease. NICE guidance defines
severeas a score of >300 on the Crohn’s Disease Actlwitiex (CDAI) or 8 to 9 on the Harvey-
Bradshaw index. The group that developed the Cihds values of 150 and below as quiescent
disease and values above 450 as extremely sewaasdi no intermediate cut-off point is given for

severediseasé®

The NICE scope for the current appraisal statetittigapopulation of interest consists of patienithw
‘moderate to sever€D. There is no standard definition of what cdogtis moderate to severdut
RCTs have described patients with a CDAI of 220-d8Maving moderate to severe Crohn’s
disease? Note that this assessment report is thereforestigating treatments outside their licence
indications. The main thrust of the work shouldd@vestigate the clinical effectiveness of
treatments in patients with a CDAI score of 300nmre. However, it is unlikely that any RCTs have
included only these CD patients. The options tloeechre:
0 To only look at subgroups of patients in RCTs vat&DAI score of 300 or more. This is
unlikely to be a valid comparison unless the RGatdted patients by being more or less than
CDAI 300
0 To widen the inclusion criteria of the assessmeport to include RCTs where CD patients
had lower CDAI scorés
It may be that there is a different effectivenesthe interventions in CD patients with CDAI scores

of more than 220 compared to more than 300.

Most work on measurement of CD has been carriethadult patients. Where a child has CD, it is

unclear how this would be consistently categorsgdevere CD or moderate to severe CD. Although
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there is a children’s version of CDAI — PCDAI ituaclear how well this measure is validated and

how it relates to CDAI cut-off points.

It could be important to look at populations ofipats who have failed either infliximab or
adalimumab therapy to determine if unresponsivetteagarticular drug is a persistent state and
whether unresponsiveness to one drug can be lioksithilar unresponsiveness to the other. Finally,
it is unclear exactly how resistance to treatmemheasured or how long a treatment trial wouldgo o

for before a patient would be categorised as begsigtant or responsive to treatment.

4.1.4 Outcomes

Key factors are the clinical effectiveness of bathgs particularly in terms of enhancing patient
quality of life, maintenance of remission, delaytdigease progression and prolonging survival. More
specifically, outcomes could include overall sualj\progression free survival, health-related dyali
of-life, disease activity (remission, responseqpsk, changes in disease activity indices, nunfber o
fistulas for fistulising disease), maintenanceasponse to treatment over time, need for surgesd n
for an ostomy, hospitalisation rates, need forostieireatment, dropout rates from TélEreatment

and adverse effects of treatment. It is unclear botgomes such as mucosal healing would impact on

clinical outcomes such as quality of life.

Where disease severity and effect of treatmeneigsured by CDAI or PCDAI scores it is uncertain
how large a change in CDAI score constitutes aadlly significant change and whether this would

be the same change for more severe CD compareddsévere CD.

Trials in patients with fistulising disease will amure fistula closure but it is uncertain whethés s
a good measure of effectiveness as abscessesroaii the fistula is no longer patent so abscess
occurrence may be a better outcome measure. Othieatoutcomes could include abscess

formation rates and seton use (if reported).

4.2 Overall aims and objectives of assessment
The overall decision problem is ‘What is the cd&ativeness of adalimumab and infliximab in the
management of moderate to severe CD in the UK N 2illy, this analysis would be based on
head-to-head comparisons. In the likely absendbeste, this decision problem is operationalised as
number of complementary cost effectiveness analglgsending on availability of data):
* Whatis the expected incremental cost effectiveratss for infliximab therapy (induction or
episodic/clinician discretion or scheduled maintere compared to standard care in the

management of moderate to severe CD?
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* What is the expected incremental cost effectiveratis for adalimumab therapy (induction
or episodic/clinician discretion or scheduled mamaince) compared to standard care in the
management of moderate to severe CD?

* What is the expected incremental cost effectiverstss for one dosing regimen of
infliximab therapy compared to another dosing regirof infliximab in the management of
moderate to severe CD?

* What is the expected incremental cost effectiveratss for one dosing regimen of
adalimumab therapy compared to another dosing exgwhadalimumab therapy in the
management of moderate to severe CD?

* What is the expected incremental cost effectiveretss for (different dosing regimens of)
infliximab therapy compared to (different dosingireens of) adalimumab therapy in the

management of moderate to severe CD?
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5. ASSESSMENT OF CLINICAL EFFECTIVENESS

5.1 Methods for reviewing clinical effectiveness

5.1.1 Search strategy

A search was undertaken to identify existing goodlity systematic reviews in order to document the

evidence base to date. Searches for primary studissrestricted to RCTs. The following sources

were searched for relevant primary studies:

Bibliographic databases: Cochrane Library (CENTR20D7 Issue 2; MEDLINE (Ovid)
2000 to May / June 2007; MEDLINE In-Process & OtNen-Indexed Citations (Ovid) 4
June and 26 June 2007; EMBASE (Ovid) 2000 to Maynke 2007. Searches were based on
index and text words that encompass the condi@oohn’s disease and the interventions:
adalimumab, certolizumab pegol, infliximab and hatemab® Where it was appropriate, a
methodological ‘filter’ was applied to identify rdomised controlled trials.

EMEA, FDA and other relevant web sites.

Citations of relevant studies.

Contact with experts.

Research registries of ongoing trials includingidial Research Register 2007 Issue 2,
Current Controlled Trials and ClinicalTrials.gov

Submissions from industry.

Hand search of conference abstracts in 2006 angé: Bdish Society of Gastroenterology
(BSG), Digestive Disease Week (DDW), United Euraop€&astroenterology Meeting
(UEGW), European Crohn’s and Colitis Organisatieederation of Clinical Immunology

Societies.

Searches were not limited by language. Full sestreltegies can be found in Appendix 3.

a . . .. . .

Natalizumab and certolizumab pegol were originpliyt of this technology appraisal so were
included in the searches. They were subsequerdgfyped from the report after completion of
searches.
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5.1.2 Inclusion and exclusion criteria
Only studies meeting the following inclusion crigewere included:

Study Design: Randomised controlled trials (RCTS)

Population: Adults% 18 years) and children (6-17 years) with modei@tevere, active
Crohn’s disease intolerant or resistant to coneealitreatment; adulte (L8 years) with
fistulising Crohn’s disease resistant to convergidreatment.

‘Moderate to severe’ disease includes patients anthverage CDAI score of 220 or above or

those that are described by trial authors as hawioderate to severe disease.

Intervention: Adalimumalor infliximab (any dosage/treatment regimen)

Comparator:

» Conventional treatment without TNF#nhibitors including no treatment, placebo, digtar
intervention, drug treatment with aminosalicylategthotrexate, corticosteroids
(prednisolone, budesonide and hydrocortisone) hagaine, metronidazole or surgical
intervention

» Adalimumab and infliximab compared to each other

« Different dosage or treatment regimens of the sdimg

Outcomes:

At least one of the following: overall survival,ggression free survival, health-related
guality-of-life, disease activity (remission, resge, relapse, changes in disease activity
indices, number of fistulas for fistulising disegseed for surgery, hospitalisation rates,

adverse effects of treatment.

Trials that looked at both induction and maintemaoicremission were included.

Study designs other than RCTs were excluded.
Based on the above inclusion/exclusion criteriadgselection was made independently by two

reviewers. Discrepancies were resolved by discossidh involvement of a third reviewer when

necessary. All discrepancies were resolved inviiaig.
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5.1.3 Data extraction strategy

Information on study characteristics, study quaditgl results for each trial was extracted by one
reviewer and checked by a second reviewer. Fouewevs were involved in data extraction. A
standardized data extraction form was used, basdidecform designed for the previous TAR on
infliximab.® The data extraction template can be found in Adpe#. Where necessary the template
was adapted to accommodate details relevant tedfigptrial. Where required, information was
extracted from graphs as follows (see Appendixt®:graph was scanned into a Word document,
overlayed with an appropriate template with grapdlliges, printed and enlarged to A3 size and
information extracted using the gridline templala reduce error in this procedure extracted
information was checked by comparing graph readwigsany available values in the report text
and/or by redrawing the graph using the extractdd dnd comparing this with the original (see
Appendix 5 for examples). A full set of completeatalextraction forms is available on request. Data
extraction discrepancies were resolved by discaossidh involvement of a third reviewer when

necessary. All discrepancies were resolved inviiaig.

5.1.4 Quality assessment strategy

Quality assessment was based on the publishedgpaplgrand note was taken that absence of a
quality criterion may be due to lack of reportirgher than actual poor methodological quality.
Authors were not contacted for further informatiQuality assessment was descriptive, a quality
scoring system was not used. The quality critess®ased were based on guidelines suggested by the
Cochrane Collaboration, inviting considerationtoiiats arising from selection, performance, abtniti
and detection biases. Individual checklist itemsawveandomisation, concealment, blinding,
comparability of groups, follow-up of trial parggants, handling of missing data (intention-to-treat
analysis), power calculation and selective repgr(see Appendix 4 for checklist). Study quality was
assessed by one reviewer and checked by a secmedefiancies were resolved by discussion, with

involvement of a third reviewer when necessary.didcrepancies were resolved in this way.

5.1.5 Handling of manufacturer and other submissions

The main industry submissions (including appendieese checked for additional relevant trials and
additional clinical effectiveness data for includadls. Because editorial constraints meant tkalte
available in published accounts of the trials wezeessarily selective, information in the submitted
Clinical Study Reports was sourced as requiregh@imposes of balance and completeness. It was not
possible to systematically review all such addgidnformation submitted due to the volume of the
submissions (e.g. more than 38,000 pages for tinic@ll Study Report of ACCENTf, more than
5000 pages for the Clinical Study Report of Tar887*, both included studies). No references to
specific sections of the Clinical Study Reportsevarade in the main industry submissidPiease

note that the clinical study reports for the CLASSCHARM and GAIN RCTs that were received
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from the manufacturers of adalimumab started oticged and had no page numbers or tables of
contents. Also some of the appendices were mispangjcularly ones referred to in the text as hgvin
all of the raw results in tables. Therefore it iglear whether some pages are missing from thelenidd
of these reports or not and potentially the mosfulappendices were not suppli€dr details on

how the submitted economic models were assesseststens 6.2 and 6.3.

5.1.6 Analysis strategy
The clinical effectiveness section of this repoaimy focuses on the results from RCTs and/or RCT
trial arms in which the drugs were administeredinithe limits their current respective licence
indication (seéAppendix §. Results of trials are organised and reportefdun categories:

0 induction trials in adult populations predominarghywholly constituted from non-fistulising

patients;

0 maintenance trials in adult populations predomilyamtwholly constituted from non-

fistulising CD patients;

o trials in paediatric patients; and

o trials in populations constituted wholly of patigntith fistulising CD.
Results are reported within these four categomes wial by trial basis except with regard to adee
events and side effects which were considered samebusly across all included trials across both
drugs. Most outcome results are presented in Fplets so as to provide an overview of the
guantitative spread of effect sizes. These arerapanied with brief narrative commentary. In some
instances outcome results are tabulated. Botleptaand intervention rates and both rate difference
and rate ratio effect sizes are presented for mtsbmes in the results section of this report. The

confidence intervals quoted were not adjusteddpeated measures.

The clinical heterogeneity of trials, or the exigte of only a single trial, precluded pooling ofadin
meta-analysis. The feasibility of undertaking iegdircomparison analysis was considered in depth in
order to assess the relative effectiveness ofrdifitedrugs because there were no RCTs directly
comparing both drugs included in this technologyrajsal. However, indirect comparisons were not
done because of the variation in placebo effeetssiz the RCTs (induction trials), the lack of itign

in the apparently common comparator (i.e. placeboraaintenance trials), and because of the
reporting of subgroup results only at follow ug(ivariously defined responders only) in many ef th
RCTSs.
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5.2 Results

5.2.1 Quantity of research available

Eleven relevant trials were identified, some sumgabby multiple publicationgzigure ldetails the

trial identification process.

Figure 1. Study identification process

Total number of hits

(MEDLINE, EMBASE, Excluded: 84
CENTRAL): 934 * Papers discussing trials or further analysis of
trials: n=34

v * Reviews or comments: n=27

With duplicates removed: * Economic s.tuTes: n=9

712 « Case-study: n=1

« Unclear (no abstract): n=4

* Trials of natalizumab: n=4

A 4 « Uncontrolled studies of infliximab: n=2

Full paper ordered: 94 « Abstract of included study: n=1

« Trial of infliximab + hydrocortisone versus
infliximab: n= 1 (Farrell et al., 208%appropriate
comparator)

« Trial of infliximab versus placebo, but majority
of patients <220 on CDAI: n=1 (Lemann et al.,
2006 inappropriate population)

9 RCTs

2 RCTs included from the previous TAR on
infliximab

4 recent trials (2007) identified through interne
searching and reference checking;

15 RCTs

—t

A

4 RCTs on certolizumab pegol excluded after
marketing authorisation rejected

11 included RCTs

At the time of writing of this report, 11 hardcopief ordered publications were still outstanding or
not available; none of these are likely to conteemw trial data (see Appendix 7 for details of

publications).
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Eleven RCTs were included in total. Seven trialeting the inclusion criteria were identified
through the main database searches. Two additiondies from the previous TAR on infliximab

were includedas were two trials from 2007 which had been pubtisafter the search cut-off date.

Searching through the main industry submission® footh manufacturers did not yield any
additional RCTs. The search for conference abstsaetded no further relevant trials. An abstrdct o
the study by Hommes 2085vas identified (Management of recent onset Crobiggase: a
controlled, randomised trial comparing step-up &pddown therapy), which is referred to in the
discussion section of this report. This study ditlmeet the criterion of a population of CD patgent

who are resistant or intolerant to conventionatirent.

The search for ongoing trials yielded four potdhtieelevant RCTs, all of adalimumab (see
Appendix 8). All were at the recruitment stagerfot yet recruiting) at the time the information was
verified by the respective manufacturers. Two waeds (induction and maintenance) of adalimumab
in Japanese patients with moderate to severe CD.rulti-centre trials of adalimumab were in
patients with moderate to severe ileocolonic CD ianzhildren with moderate to severe CD
respectively. Two ongoing trials of infliximab wedentified, but did not meet the inclusion criteri

as they compared either infliximab with infliximabmethotrexate or infliximab with infliximab +
azathioprine. No ongoing trials of head-to-head garsons of adalimumab and infliximab were
identified. No preliminary reports of any of thesggoing trials were identified in the manufacturer

submissions.

5.2.2 Tabulation of included studies
All of the included RCTs recruited patients havingpderate to severe CD’ defined according to
CDAI scores of between 220 and 450, or 220 and #@therefore they do not reflect the intended

licensed population of severe active CD (ie CDAdrscof more than 300).

The included studies encompassed two trial desigdaction-therapy and maintenance-therapy, in
any of three populations: adults predominantly bolly non-fistulising, fistulising adults and
children. Table 4 gives an overview of the includaatlies with reference to trial design and reerlit

patient population.
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Table 4. Overview of the eleven included trials

5 POPULATION
TYPE OF DRUG - S
TRIAL Wholly or predominantly Fistulising .
o e Children
non-fistulising adults adults
Infliximab 5,41 Presentet al., Baldassanoet
Targan et al., 199 19997 al., 20033
Induction
Adalimumab CLASSIC | Hanauer et al., 206% No trials No trials
GAIN Sandborn et al., 2067 identified identified
ACCENT Il REACH
. Rutgeertset al., 199%
Infliximab ACCENT | Hanauer et al., 206% 6Soands et al., 2004 ?gggﬁ\g et al.,
Maintenance
Adalimumab CLASSIC Il Sandborn et al., 2067 No trials No trials
CHARM Colombel et al., 2007 identified identified
T D'Haens @ al., 1998° described a subgroup of patients fréargan et al., 1997¢

Of the 11 included RCTs, nine compared infliximatadalimumab to placebo. Two RCTs compared
different doses of infliximab only and these weoghbin children®”** Two RCTs of infliximab were

in patients with fistulising diseasé®® Both induction and maintenance trials were idedifor both
drugs. All RCTs were multicentre studies conductednly in North America and Europe. No RCTs
of head-to-head comparisons of adalimumab andimfiib were identified. No RCTs of adalimumab
in children were identified. Based on the inforratin the published papers, all RCTs were either
industry sponsored or in part industry sponsorad, garticipants from industry involved in study

design or manuscript writing, or had one or mortaais with industry involvement.

In the induction trials, patients not receivingidMiF treatment received short duration anti-TNF or
placebo to see if a favourable clinical responsg wduced. In the maintenance trials, all patients
received short term induction therapy with anti-Tatel then continued with longer term anti-TNF or
placebo. In the maintenance trials most publisleedits reported only the follow up of patients who
initially responded to the induction therapy ansutes for “non-responders” were generally not

provided.

The most widely reported outcomes were based onlGbdres (seAppendix 1for details).
Although group mean or median CDAI scores were lyseaorded at various times of followup, the
variance of these scores was incompletely repantelctrials emphasised binary outcome measures
derived by dichotomising CDAI scores. Three suctaby measures were used:

¢ Response 70; defined as a reduction of 70 or nmo@DiAl score relave to baseline
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* Response 100; defined as a reduction of 100 or maE®AI score relative to baseline.

« Remission; defined as a CDAI score of less than 150
The definitions of the binary measures given abhwegee often qualified by stipulation of additional
criteria usually including no requirement for aeba in concomitant medication because of

worsening clinical condition and no requirementduorgery.

This section describes the results about the effewtss of the anti-TNF interventions. The results
reviewed were taken mainly from publications. Wheiged necessary for purposes of completeness

and balance, information in the unpublished Indu$tial Reports was also sourced.

There are four sections in the clinical effectiveneesults, induction treatment in adults
(predominantly non-fistulising), maintenance in k&l(predominantly non-fistulising), treatments in
adult patients exclusively with fistulising CD aladtly, paediatric CD (18 years old or less). Withi
each section infliximab is reported before adalirmbrand the earliest trial publication date firsick
of the four sections are organised for each tgdbdows:

o Description of intervention used in the trial artley unusual points about the trial design

0 Report of outcomes organised as A. Response Me&ponse 100, C. Remission, D. Other

outcomes, E. Other considerations, in the first $&ctions. Primary and secondary outcomes in

the last two sections.

0 Quality assessment

0 Summary for that trial (in box)

Adverse events and side effects are consideredtaimeously across all included trials for both drug
at the end of the clinical effectiveness secti@® (Ssection 5.2.2.6), just before the discussion of

clinical effectiveness (see section 5.2.3).

5.2.2.1 Induction trials in adult populations (wholly or pr edominantly non-fistulising)
Induction trials are patients who were not recajvamti-TNF therapy at the time of randomisation.

Three trials were identified. One, Targan 189@mpared infliximab with placebo. A further
publication, D’Haens 1999 reported on a subgroup from Targan and so wilbedurther
discussed. Two trials compared adalimumab to p¢EbASSIC P8 GAIN®®%). Apart from the
subgroup study the trials recruited patients whibihdial CDAI scores between 220 and 450. The

outcomes reported are summarised in Table 5 aaldigtails are summarised in Table 6.
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Table 5. Outcomes measured in induction trials withmainly non-fistulising adult populations

% with % with % with CDAI | IBDQ | Other outcomes
REMISSION | RESPONSE 100 | RESPONSE 70 | score | score
Infliximab
Targan1997 | v | X I v |V |CRPc
Adalimumab
CLASSICF [y v Vv Vv v CRPc
GAIN®® CRPc, Improvement
in draining fistulas,
v v v v v fistula remission at
week 4 (in sub-
group)

CRPc = C-reactive protein concentration.
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Table 6. Main study and population characteristicsinduction trials in predominantly or wholly non-fi stulising adult populations
Study* Study | Population: severity of CD Intestinal Main concomitant medication Previous/concomitant Intervention and comparator
Drug wks (baseline CDAI and IBDQ if stated) areas % not on any medication treatment with anti-TNF | (dosing regimen)
N affected inhibitors
Targan et al.] 4* Moderate to severe, CDAI 220-450 Mainly Aminosalicylates or Exclusion criterion: One 2-hour IV infusion of:
1997* Eligible if receiving mesalamine or oral ileum/colon, | corticosteroids, also previous treatment with | 5mg/kg, or 10mg/kg, or
108 corticosteroids or mercaptopurine or azathiopripalso colon mercaptopurine or monoclonal antibodies | 20mg/kg infliximab or of
Infliximab Mean baseline CDAI (SD): 28854 placebo, only, some | azathioprine placebo
312+ 56, 318+ 59, 307+ 50 infliximab groups | ileum only.
Mean baseline IBDQ (SD): 12829 placebo, % not on medication (if any)
122+ 29, 116+ 23, 118+ 28 infliximab groups not stated
Hanauer et | 4 Moderate to severe, CDAI 220-450 Mainly Aminosalicylates, also Exclusion criterion: Subcutaneous infusion at
al., 2006 Mean baseline CDAI (SD): placebo, 296 (60); | ileum & corticosteroids, infliximab or other anti- | weeks 0 and 2:
CLASSIC 299 adalimumab groups 299 (57); 301 (61); 295 (52)colon immunosuppressives , and | TNF therapy 40mg/20mg or 80mg/40mg
|8 Median baseline IBDQ (range): placebo, 131 (52- few on antibiotics or 160mg/80mg adalimumap
200); adalimumab groups 129 (81-218); 128 (63- at week 0 and 2 respectively.
Adalimumab 200); 127 (37-192). % not on medication (if any) Placebo at weeks 0 and 2
not stated
Sandborn et | 4 Moderate to severe, CDAI 220-450 Mainly Corticosteroids or Patients must have beern Subcutaneous injections
al., 2007 Mean baseline CDAI (SD): placebo 313 (66); | ileum or immunosuppressives, also orfatreated with infliximab 160mg adalimumab at weel
GAIN®® 325 adalimumab 313 (58) colon, some | aminosalicylates and either lost response| 0 and 80mg at week 2 or
Mean baseline IBDQ (SD): 124 (28) placebo, | rectum, or been intolerant; placebo at weeks 0 & 2
Adalimumab 120 (27) adalimumab perianal or | % not on medication (if any) | excluded patients with
anus or not stated primary non-response to
gastro- infliximab
duodenal

* all were multi-centre studies conducted in the O8&nada and Europe and sponsored by industryré wees an open label extension beyond week 4.
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Targan 1997°* (Infliximab)

This RCT had four arms. Patients were randomisedsiogle intravenous infusion of placebo (N=25)
or of infliximab at 5 mg/kg (N=27), at 10 mg/kg (R8) or at 20 mg/kg (N=28). Disease status

(remission, response 70 and CDAI score) was magttat baseline and at weeks 2 and 4 after

infusion. The 4 week blinded phase was followe@bypen label phase with a further 12 weeks of

follow up. The primary outcome measure was defexed response 70 at week 4 with no change in

any concomitant medication.

A. Response 70

Response 70 at week 4 was the primary outcome ltRésuresponse 70 at weeks 2 and 4 are

summarised ifrigure 2 For response 70 at week 4 there was a statlgtgighificant difference in

favour of the infliximab groups (combined) compatedgblacebo (P < 0.001). The percentage of

placebo patients achieving response 70 was 16%ssrdt both time points and for infliximab groups

at week 4 and was between 50% and 81% dependidgsaregimen. Point estimates of percentage

response were associated with considerable unugrtaihe rate of response 70 at week 4 for the
combined infliximab groups was 61% (95% CI: 51% 1846). At week 4 the rate difference

(infliximab — placebo) was between 0.34 and 0.88, rate ratio (infliximab/placebo) was between

3.1 and 5.1 depending on dose. Both rate differanderate ratio at week 4 reached statistical

significance in favour of intervention.

Figure 2. Response 70 rates in Targan 1997
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Table 7 summarises the comparison between diffel@se regimens for response 70 at week 4. The

low dose regimen (5mg/kg) appeared more effectiaa the 10 mg/kg regimen (p = 0.009). The

difference between dose regimens for other compasidid not reach statistical significance.

Table 7. Rate difference between dose regimens iasponse 70 at week 4 in Targan

DOSE COMPARISON RATE DIFFERENCE LCI UcCl
5 mg/kg v 10 mg/kg 0.315 0.079 0.551
5 mg/kg v 20 mg/kg 0.172 -0.058 0.402
10 mg/kg v 20 mg/kg -0.143 -0.399 0.114

B. Response 100 was not reported.

C. Remission

Figure 3summarises remission rates. At four weeks bet@8&ét and 48% of patients in the

infliximab groups were in remission, depending oseal but only one placebo patient achieved

remission.

Figure 3. Remission rates in Targan 1997
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There was a discrepancy between remission ratdisipeth in Targan 1997and rates presented in

the manufacturer’'s submission. The latter for tegdkg group at week 4 were placebo rate 4%

(1/24), infliximab rate 0% (0/24). These remissiates generate a negative risk difference
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(infliximab — placebo) at week 4 (- 0.04 ). Corfite intervafsfor rate ratios (infliximab/placebo) in
the manufacturer’'s submission were described aadjusted”, but were unexpectedly narrow
compared to those calculated using standard saftpackages or using the standard errdn ¢fate
ratio) given by ( [a]'1 + [&] 1y [Ti] 1y [Tel 1 )0'5 where ¢, and g, are the number of patients
with the outcome in the intervention and placebosarespectively, and; T, and T, are total number

of patients in the intervention and placebo arrspeetively.

Maintenance of initial response to single infusion

At week four there were 54/83 (65%) respondergpmase 70) to infliximab (combined dose groups);
by 12 weeks (see E. Open label phase below) there 84 responders (41%). At week four 27/83
(33%) patients given infliximab had gained reminsimd at 12 weeks 20 patients (24%) were in

remission.

D. Other outcomes
At week 4 favourable responses to treatment wererted for CDAI scores, for quality of life scores

(IBDQ), and for CRP levels. The results reporteslsarmmarised ifable 8.

Table 8. Mean (SD) values for CDAI, IBDQ and CRP cacentrations at baseline and week 4

| Placebo N=25/5mg /kg N =21 10mg /kg N=2820mg /kg N =2¢ All infliximab groups N =83
Score on CDAI

Baseline 288 b4 312 +56 318 +59 307 +50 312 +55
4 weeks 211 82 166 +76% 226 + 115° 211 +107° 201 +103
Score on IBDQ

Baseline 128 29 122 429 116 +23 118 +28 118 ®7
4 weeks 133 £8 168 +36% 146 +41° 149 +35° 154 +38°
CRP (mgl/litre)

Baseline 12.8+13.9 22.1+23.6 23.2+ 342 22289 225+1.4
4 weeks 14.8 8.6 5.1+49.3¢ 12.1 +18.6 6.9 11.6% 8.3 +1.39°

2 b <0.001; ° P =0.003; ¢ P =0.02; ¥ P=0.03; ® P = 0.001;" Levels of CRP below 8mglL are considered normal; ¢ P= 0.004;
/Authors calculated P values for change from baseline comparing placebo with intervention using analysis of variance with the
\van der Waerden normal scores blocked according to centre. If the treatment effect was significant, the infliximab treatment
groups were compared with the placebo group with linear contrasts.

Figure 4shows the mean difference in IBDQ score (inflixbnaplacebo) at week 4. Mean difference

reached statistical significance only for patiemt® received the low dose regimen.

% This discrepancy in confidence intervals applie€®Al-based binary rate ratios for all trials ireth
infliximab industry submission.
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Figure 4. Mean IBDQ scores and mean difference ataseline and week 4 of Targan
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E. Other considerations — Open label phase

In the open label phase of the trial, extendingblgast 12 weeks from week 4, non-responder
patients at week 4 were eligible for a 10 mg/kgisndn of infliximab. The distribution of this seabn
infusion amongst the patient groups is summariséichble 9. Of the original 25 placebo group
patients 19 non-responders received infliximabn@8-responder patients that had received a first
dose of infliximab received the second dose. Tablists the percentage of the patients (not
responsive at week 4) in each group that subsegueattieved response 70 at follow up weeks 4, 8

and 12 after the second infusion.

Table 9. Numbers of patients receiving second infim in open label phase of Targan

Original Number receiving and not | Response 70 at times after second infusion
randomisation group | receiving second infusion (%) (non-responders at week 4 after first infusion)
(N)

Did not receive Received Week 4 Week 8 Week 12
Placebo (25) 6 (24) 19 (76) 11/19 (58%) 13/19 (8% 10/19 (53%)
5 mg/kg group (27) 21 (78) 6 (22) 2/6 (33%) 3/6%8 1/6 (17%)
10 mg/kg group (28) 13 (46) 15 (54) 6/15 (40% 55(33%) 5/15 (33%)
20 mg/kg group (28) 20 (71) 8 (29) 2/8 (25%) 4H8%) 2/8 (25%)
Combined infliximab 10/19 (53%)
groups
ALL groups (108) 60 (56) 48 (44) 21/48 (44% 25(82%) 18/48 (37%)

Of patients unresponsive to the first dose ofxmfliab 28% (8/29) responded by week 12 following

the second dose, compared to 53% (10/19) of patendse second infusion was their first exposure
to active intervention. During this open label phtsere was a lack of a true placebo control group
and the results therefore only suggest that sorents poorly responsive to an initial infusion may
respond subsequently on receipt of further infusiwhether a 10 mg/kg second dose represents the

most appropriate dose regimen for this second-giwategy is unknown.
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Quality Assessment (based on published report)

Randomisation, allocation concealment, and blindingto week 4) were all adequate. Baseline
characteristics were similar between groups exioeERP levels and for the proportion of patients
with ileal involvement. Placebo CRP level (mear813D 13.9) was substantially lower than that for
the active intervention groups (mean (SD): 22.162323.2 (34.2), and 22.4 (23.9) for 5 mg/kg, 10
mg/kg, and 20 mg/kg groups respectively). The gakimpact on results of the imbalanced CRP
levels is difficult to determine. Follow up appedw@most complete. The original study protocol did
not specify the use of intention-to treat analysig,the publication stated that patients wereyeeal
according to assignment. A power calculation waslaoted; this assumed a 30% response in the
placebo group presumably reflecting the authorséssment of placebo rates reported in other CD
trials. The actual placebo response rate obseresdegs than half this value (16%) and was low
compared to other similar trials. The low placebie rand imbalance of placebo CRP level may
indicate an atypical placebo population possibdyshing from the small sample size of the group
(N=25).

Targan 1997. Summary of effectiveness evidence.
A single 1V infusion of infliximab (5, 10 or 20 migg) was more effective than placebo at delivering a
clinical response (a reduction®f70 points in CDAI score) at week 4 of follow up<®.005 for rate
differences and p < 0.022 for rate ratios). Estawaif the percentage of patients responding to

infliximab were associated with considerable uraiaty and at four weeks ranged between 50% and
80% depending on dose. Of the dose regimens usethwest appeared to be the most effective,
suggesting the possibility that the most approgritiise could be less than the lowest used initie {tr
(5 mg/kg). A proportion of patients (~30%) not respive at week 4 did respond subsequently when
given a second dose of infliximab (10 mg/kg); althlb it is likely this “second-dose” response
required active intervention, this was not propeldynonstrated because the trial lacked a true
placebo comparator after week 4. The most effectose regimen for a “second-dose” response was
uncertain. After week 4 nearly all trial particigaumad received active intervention and inferences|
about the relation of outcomes to infliximab webscured. The Targan trial was completed more
than a decade ago and no further induction trighfikimab in this population has been conducted| s

the uncertainties described above remain to becaddd.
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CLASSIC |*® (adalimumab)

Patients (N=299) were randomised to two subcutamagections 2 weeks apart of either placebo
(N=74), or of adalimumab at dose regimens of 40meg 20mg (N=74), at 80mg then 40mg (N=75),
or at 160mg then 80mg (N=76). Patients were exdiiey had previously received any anti-TNF
treatment. At baseline 11% of patients had fistutagcomes were monitored at weeks 1, 2 and 4
after the first injection. The primary outcome vagdined as the proportion of patients in remissibn
week 4 in the two high dose adalimumab groups #ettsel placebo group (tested using chi squared
test).

A. Response 70
At week 4 for the less robust measure of a cliniogirovement by > 70 points in CDAI score from

baseline (response 70) a statistically significastilt was observed for both rate difference atel ra

ratio for all three dose regimens (results are sarigad inFigure 5).
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Figure 5. Rates of response 70 in CLASSIC |
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At week 4 for rate difference P = 0.029, 0.005, 0.004 for 40/20, 80/40 and 160/80 dose regimens, At week 4 for rate ratio P =
0.0357, 0.0088, 0.0073 for 40/20, 80/40 and 160/80 dose regimens

B. Response 100

At week 4 the rate difference for response 10@(irgntion — placebo) only reached statistical
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231

231

significance for the highest dose regimen while ratio (intervention / placebo) reached statistica

significance for the two higher dose regimen grodje results for response 100 are summarised in

Figure 6
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Figure 6. Rates of response 100 in CLASSIC I.
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At week 4 for rate difference P = 0.279, 0.060, 0.0015 for 40/20, 80/40 and 160/80 dose regimens, At week 4 for rate ratio P =
0.284, 0.0682, 0.0036 for 40/20, 80/40 and 160/80 dose regimens.

C. Remission rates
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Remission rates were the primary outcome in thi§ R&Dr remission rates there was a statistically

significant difference in favour of the two highagoadalimumab regimens relative to placebo for the

proportion of patients in remission at (45/151 uer8/74; P = 0.004). At week 4 the rate difference

(intervention — placebo) and rate ratio (intervemti placebo) only reached statistical significaimce

the highest dose regimen group. Remission ratesuanenarised ifrigure 7
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Figure 7. CLASSIC | remission rates
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At week 4 rate difference P = 0.354, 0.057, 0.0005, for 40/20, 80/40 and 160/80 dose regimens. At week 4 rate ratio P = 0.359,
0.0691, 0.0021 for 40/20, 80/40 and 160/80 dose regimens

For each of the three CDAI-based binary outcomesmnes there was an apparent linear dose

response trend with greater effectiveness for nighse.

D. Other outcomes

At week 4 favourable responses to treatment wererted for CDAI scores, for Quality of life scores

(IBDQ), and for CRP levels. The results reportezlsarmmarised in Table 10 .
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Table 10. Mean (SD) values for CDAI, IBDQ and CRP @ncentrations at baseline and week 4

| Placebo N=74]  40/20 N =74 | 80/40 N=75 | 160/80 N =76
Score on CDAI: mean (SD)
Baseline 296 (60) 299 (57) 301 (61) 295 (52)
4 weeks 240 (NR) 228 (NR) 210 (NR) 193 (NR)’
Score on IBDQ median and range
Baseline | 131 (52 — 200) 129 (81 —218 128 (631 20 127 (37 —192)
4 weeks 147 (NR) 147 (NR) 158 (NR) 158 (NR)°
CRP (mg/litre) median (rande)
Baseline| 0.9 (0-17.3 0.9 (0-11.3) 0.9 (0 914. 0.7 (0-9.3)
4 weeks 0.8(0-9.3) 0.3 (0 - 8%6) 0.4 (0 —34.0) 0.2 (0 - 4.6

®p=0.032: | P =0.0002 9 P= 0.0001: NR = not reported.

a b C d
Comparisons versus placebo: P <0.01; P =<0.001; P =<0.05; Levels of CRP below 8mgIL are considered normal;

E. Other considerations - Subgroup analyses
Logistic regression failed to show a relationshepeen baseline CRP levels or concomitant
immunosuppressive therapy on the one hand andefite between placebo and adalimumab

remission rates at week 4.

For the small subgroup of patients with fistulas%a no significant differences were observed

between placebo and intervention with regard tolasimprovement or remission.

Quality Assessment (based on published report)

Randomisation, allocation concealment, and blindiege adequate. Baseline characteristics were

reasonably well balanced between groups. There melesses to follow up and withdrawals were

limited to 5%. Efficacy estimates appear to havenbealculated using ITT analysis but this was not

stated explicitly. A power calculation was condagtidis assumed 20% and 45% remission rates in

the placebo and intervention arms respectively ¢ttserved placebo rate in the trial was about 12%).

Last observation carried forward was used for agiglgf IBDQ scores but the amount of missing data

was not stated.
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CLASSIC I. Summary of effectiveness evidence.

Two subcutaneous injections of adalimumab givenwxeeks apart at 40mg then 20mg, or at 80mg

then 40mg, or at 160mg then 80mg, were more efedttian placebo at achieving remission (CDA
score < 150) at week 4 after the first injectior=(P.004 for the two high dose regimens combined
versus placebo). The percentage of placebo treatiehts gaining remission at week 4 was ~12%

compared to between ~18% and ~36% for adalimunealbetd patients depending on dose regime

—

received. Point estimates of response 70 ratgsomes 100 rates and remission rates were assocjated
with considerable uncertainty but for all threecomhe measures a trend was evident for higher dgses

to be more effective. At week 4 of follow up raiéfetences (intervention — placebo) and rate ratio

[72)

(intervention / placebo) for the highest dose regimeached statistical significance in favour of

adalimumab for all three outcomes. Subgroup analfgked to identify any baseline characteristic

U7

associated with a better response to active intdéiorerelative to placebo.

GAIN®*® (adalimumab)

In this trial 325 patients were randomised to twbaitaneous injections 2 weeks apart of either
placebo (N=166), or of adalimumab at a dose regiafief60mg then 80mg (N=159). To be included
patients had to have been previously exposed ligiméb treatment and found to be intolerant
(N=190) or unresponsive (N=164) or intolerant antegponsive (N=40). The primary response was

defined as the proportion of patients in remissibweek 4 after the first injection.

A. Response 70, B. Response 100 and C. Remission.

The primary outcome was remission rates. The reomsate at week 4 was 7% in the placebo group
and 21% in the adalimumab group (P < 0.001). Téssilt and those for the secondary outcomes as
reported are summarised in Table 11. The CDAI-basealy response outcome measures reported
are summarised graphically figure 8 At weeks two and four rate differences (adalimbma
placebo) and rate ratios (adalimumab/placebo) wefi@/our of the intervention and reached

statistical significance.

D. Other outcomes

Results for these are also showd@ble 11 Mean CDAI scores reduced from baseline to a great
extent with adalimumab than with placebo (at weelR 4 0.001 for mean change from baseline). At
week 4 the improvements from baseline in IBDQ ssaevere 30 and 15 for the adalimumab the
placebo groups respectively. CRP levels at weelative to baseline were more normalised in the
intervention than placebo group. The change froselr@e comparing adalimumab to placebo

reached statistical significance in favour of atalmab.

61



Adalimumab and infliximab for Crohn’s disease

Table 11. Outcome measures reported in the GAIN tal. i

Adalimumab

Difference (95% CI)

“laEie NELE 160/80 N =164 (adalimumab - placebo P*
Remission (rate; %)
Week 1 4% 6% 2.7% (-2.0 to 7.4) [ ]
Week 2 6% 21% 14.7% (7.2 to 22) [ ]
Week 4 7% 21% 14.2% (6.7t0 21.6) | °
Response 70 (rate; %)
Week 1 21% 35% 14.1% (4.5 to 23.7) 0.004
Week 2 33% 52% 19.7% (9.1 to 30.1) .
Week 4 34% 52% 17.8% (7.3 to 28.4)
Response 100ate; %)
Week 1 12% 20% 7.4% (-0.5 to 15.4) [ ]
Week 2 18% 37% 18.4% (8.9 to 27.9) [ ]
Week 4 25% 38% 13.7% (3.7 to 23.7) [ ]
CDAI: mean (SD)
Baseline 313 (66) 313 (58) 0
Week 1 287 (NR) 264 (NR) -23
Week 2 281 (NR) 232 (NR) -49
Week 4 264 (NR) 226 (NR) -38
IBDQ score: mean (SD)
Baseline 124 (28) 120 (27) +4
Week 4 139 (NR) 150 (NR) +11 <0.001
CRP: median (range) mgfL
Baseline 7.0 (0 —235) 9.0 (0-115) +2
Week 4 7.0 5.0 -2
Change from baseline 0 4 4 Significa

a . . b . . c . d
Comparisons adalimumab versus placebo: ~ primary outcome % remission at week 4. ~ chi squared test. = Levels of CRP
below 8mgIL are considered normal

62

—



Adalimumab and infliximab for Crohn’s disease

Figure 8. Response 70, response 100 and remissiatess reported in GAIN
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At week 4 rate difference P = 0.001, 0.007, and 0.0002, for response 70, response 100 and remission respectively. At week 4
rate ratio P = 0.0014, 0.009, and 0.0006 for response 70, response 100 and remission respectively.

E. Other considerations - Subgroup analyses

The primary outcome (remission at week 4) was tegdior subgroups of patients defined according
to: previous response or intolerance to infliximedgeiving or not receiving immunosuppressive
agents at baseline; receiving or not receivingicosteroids at baseline; having a negative or pesit
test for antibodies to inflixmab. Rate differencasin favour of adalimumab relative to placebo for

all subgroups.

A small proportion of patients (14%, N=45) had dnag fistulas or perianal fistulas at baseline.eRat

of fistula improvement and remission were similatvieen placebo and adalimumab groups.

Quality Assessment (based on published report)
Randomisation, allocation concealment, and blinadwege adequate. Baseline characteristics were

well balanced between groups. There were no ldssedlow up and withdrawals were limited to
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4%. Efficacy estimates appear to have been catmlilading ITT analysis for remission and response
outcomes. For continuous variables suctB&X) last observation was carried forward; the aniai
missing data for IBDQ was small (eight patiengspower calculation was conducted; this assumed
20% and 35% remission rates in the placebo ands/emiéon arms respectively (the observed rates at

week 4 in the trial were 7% and 21% respectively).

GAIN. Summary of effectiveness evidence.

Two subcutaneous injections of 160mg and then 8@naglalimumab given two weeks apart were
more effective than injections of placebo at acinigvemission (CDAI score < 150) at week 4 aftef
the first injection (P <0.001). The % of placebeated patients gaining remission at week 4 was 7%
(95% CI: 4% to 12%) compared to 21% (95% CI: 14947&0) for adalimumab treated patients. At
weeks 2 and 4 of follow up rate differences (inéetion — placebo) and rate ratios (intervention /
placebo) reached statistical significance in favafuadalimumab for remission, response 70 and
response 100. A statistically significant differeni favour of adalimumab versus placebo was

observed for change in IBDQ score at week 4 redativbaseline.

Pooling and indirect comparison.

The two adalimumab trials differed with respectiteir populations: CLASSIC | excluded patients if
they had previously received any anti-TNF treatnveite the GAIN trial recruited only patients who
had previously experienced infliximab treatment fiiad proved intolerant or unresponsive; because
of these clear population differences pooling rssiubm the two trials was not undertaken. The

existence of only a single induction trial for irfinab in this population precluded pooling.

No head to head induction trial of infliximab vessadalimumab has been conducted. A possible
approach to compare effectiveness of the two digigg indirect comparison using trials with a
“‘common” comparator (e.g. placebo). The Targan tagmn, in contrast to that in GAIN was naive
to anti-TNF therapy and therefore indirect comparisetween these trials was not judged productive.
The placebo rates for remission and response Targan were low compared to those in the
adalimumab trials and are indicative of likely di#nces between the potentially “common”
comparator groups possibly stemming from the verglssample size of the placebo group in the
Targan trial. Because of the likely differencednget placebo populations indirect comparison was
judged more likely to be misleading than informatiit is relevant that neither industry submission
undertook an indirect comparison between thesectimutrials. One way clinical heterogeneity may
be expressed is in different response rates ireptagroups. Although CDAI scores at baseline may
be similar between trials this could mask consioleralinical heterogeneity because CDAI is a

summary score and patients can achieve the sameystanay have problems with quite different
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aspects of their disease.

5.2.2.2 Maintenance trials in adults (wholly or predominantly non-fistulising)
These are trials in which all patients receive stesm induction therapy with anti-TNF and then

procede to longer term treatment with either placabanti-TNF. The predominant aim of these trials
was to investigate whether anti-TNF was superiglasebo in maintaining any favourable clinical
response observed from induction therapy. Sindeusoplacebo comparator existed during the
induction therapy it is not possible to determiog/hmuch of the favourable clinical response seen
from induction was actually attributable to actimgervention. This complicates interpretation of

results.

Four trials were identified, two with infliximab (Rgeerts et al., 1999 and ACCENT | (Hanauer et
al., 20028 Rutgeerts 2004;) and two with adalimumab (CLASSIC Il (Sandborrakt 2007") and
CHARM (Colombel et al., 2067). The main study characteristics are summaris@@ébie 12. These

studies were characterised by distinct differeme@sduction regimens.

The Rutgeerts 1999 trial was an extension of thrgdral1997 infliximab induction trial. Patients
eligible had received variably 1 or 2 previous sgifuns of placebo or of infliximab at doses of 5,a0
20 mg/kg. Patients with a response 70 were thgibtdifor the trial. The induction regimen of
participants in this trial was variable and notaclg defined, making it difficult to identify thergcise

target population involved.

Similarly to Rutgeerts 1999 the CLASSIC Il trial svan extension of a previously conducted
induction trial, namely the CLASSIC | study of adaimab. Patients eligible for CLASSIC Il were
required to be in remission (CDAI < 150) at weaetf £LASSIC | and also 4 weeks later. These
patients may have received two subcutaneous iojectivo weeks apart of various doses of

adalimumab (40 mg then 20 mg, or 80 mg then 40 mig6 mg then 80 mq) or of placebo.

The ACCENT I (infliximab) and CHARM (adalimumabjdls were free-standing maintenance trials
with more straight forward induction regimens. ISBENT | patients received a single induction
infusion of 5 mg/kg of infliximab. In CHARM patiesireceived subcutaneous induction injections of

160 mg of adalimumab and of 80 mg adalimumab 2 weelart.

The main study and population characteristics osva inTable 12 The main outcome measures

described in the published reports of the foutdrisie summarised in Table 13 .
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Table 12. Main study and population characteristicsmaintenance trials in adults predominantly or whdly non-fistulising

J

Studf weeks | Population: severity of CD Areas Main concomitant Previous anti- | Intervention and comparator (dosing
Drug N Baseline CDAI and IBDQ if stated affected medication.* TNF therapy | regimen)
Rutgeerts et al., 48 Moderate to severe, CDAI 220-400 “treatment Mainly Corticosteroids or Excluded if Variable treatment with infliximab of
199955* * resistant”. ileum and immunosuppressive | had received | placebo in previous RCT then re-
73 colon or agents “allowed”, monoclonal randomisation to placebo or
Infliximab Median CDAI: Placebo 305; infliximab 310 colon only, | Non-responders to | antibodies infliximab (10mg/kg or 20 mg/kg 1V)
Median IBDQ: Placebo 121; infliximab 111 some ileum | aminosalicylates prior to at 8 week intervals.
only “eligible”. Targan study
Hanauer et al., 2002 54 Moderate to severe, CDAI 220-450 Mainly Corticosteroids, Excluded if All receive 5 mg/kg infliximab 1V;
& Rutgeerts 2004 ileum/colon, | immunosuppressives| previously then 7 additional infusions (week 2,
ACCENT P* 573 CDAI medianlQR: Placebo 29256-341 infliximab also colon oral aminosalicylates| treatmed with | 6, then every 8 weeks) of either
303268-346& 297 256-346 only or any anti-TNF | placebo or infliximab (5mg/kg or
Infliximab IBDQ MedianlQR: Placebo 12810-144 infliximab ileum only; agent. 10mg/kg )
126109-146& 131109-152 some gastro- (NB both infliximab groups received
duodenum 5 mg/kg at weeks 2 & 6)
Sandborn et al., 56 All patients in remission week 0 (week 4 CLASSH) || No further Mainly oral Unclear if all | Subcutaneous infusion 40mg
2007* CLASSIC Baseline corresponds to CLASSIC week 4 details aminosalicylates or | previously adalimumab from weeks 4-55,
|| BL% * * 55 As corticosteroids, some received weekly or every other week (eow).
CDAI meanSD: Placebo 1062; adalimumab 1083 Csé_ASSIC immunosuppressive | adalimumab | Not stated if placebo weekly or eow
. & 8850 I agents or if patients
Adalimumab IBDQ medianrange Placebo 19138-224 in remission
adalimumab 18828-213& 200 138-216 after placebo
were included.
Colombel et al., 56 Moderately to severely active CD, CDAI 220-450 Mainly Corticosteroids, 424 (49.6%) | All received adalimumab 80 mg
20072 CHARM®? ileum or immunosuppressive | previously subcutaneously, then 40 mg at wee
778 CDAI meanSD¥ 313.162.0 colon, few agents, oral exposed to 2; randomisation at week 4, then 40
Adalimumab IBDQ medianrange®: 122.044-205 gastr- aminosalicylates anti-TNF mg adalimumab, weekly or eow. Ng
(fwhole group, includes patients who withdrew befdr@duodenal or (must nothave | stated if placebo weekly or eow.
randomisation) other (not exhibited an
stated) initial non-
response)

~

—

* all were industry sponsored multi-centre studiestly conducted in US, Canada and Europe; in CHARNtres in Australia and S. Africa also partioeimafle % ‘not on any

medication’ was not stated in any stuaéy% An extension of the Targan 1997 trial* * An extension of the CLASSIC | trial.
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Table 13. Outcomes measured in maintenance trialsith mainly non-fistulising adult

populations
% of % % CDAI IBDQ Additional outcomes
patients in | achieving | achieving | score score
remission | 100- 70- point | (mean or | (mean
(CDAI point response | median) | or
score <150| response | on CDAI median)
on CDAI
Infliximab
Rutgeerts| v X v v v Median CRPc. Time to loss of
1999° response.

ACCENT P*[ v X Vv Vv Vv Patients with CD related intra-
abdominal surgery; CD related
hospitalisations; patients
discontinuing and remaining free
from corticosteroids; mucosal
healing (sub-group)

Adalimumab

CLASSICIP | v Vv V X V Median CRPc, % of patients
discontinuing steroids without log
of remission

CHARM®? | v Vv V V V % patients in remission at week
who were also in remission at
week 56; median t in remission;
corticosteroid free remission;
fistula response

Rutgeerts 1999 °° (infliximab)
The Rutgeerts 1999 trial was an extension of thgdra1997 infliximab induction trial and

included 73 of the original 108 patients. Targansisted of a 4-week comparison between

placebo and one dose of infliximab in three arnmsgi&g, 10 mg/kg or 20 mg/kg). This was

followed after a maximum of two weeks by an opdrelgphase with 12 weeks of follow up

that started with the option of a 10 mg/kg dosafiximab for week-4-non-responder

patients. To be eligible to enrol in Rutgeerts 1889Targan week-4-responder patients

needed to achieve a response 70 at week 8, ameete4-non-responder patients needed to

achieve a response 70 at week 8 after the opehdpben of a 10 mg/kg infusion of

infliximab. Four weeks after qualifying (week 8eafinduction infliximab or 8 weeks after

open label infliximab the eligible patients weradamised to IV infusion of placebo or 10

mg/kg of infliximab (designated week 12 of mainteca phase) and a further three infusions

at 8 week intervals (a total of 4 infusions aftecéming eligible to participate; administered
weeks 12, 20, 28, 36). Follow up continued to wégk

The induction regimen in this study was variablevMeen patients in duration and in exposure

to infliximab. In consequence, induction was ilfided and the distinction between the
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induction regimen and maintenance regimen wasuadstear. The eligible patients could

have received any of the following possible infusiof infliximab: one 5 mg/kg, one 10
mg/kg, one 20 mg/kg, one 5 mg/kg and one 10 mgykg,10 mg/kg, one 20 mg/kg and one
10 mg/kg, or no infliximab if they had receivediaduction dose of placebo and achieved a
response 70 at week 8 (N=4). How closely the inidliction phase corresponds to the licence

indication is uncertain.

A. Response 70

No primary outcome measure was identified. Theawrse 70 results presented (summarised
in Figure 9 referred to point prevalence at assessment toirepand do not necessarily
indicate maintenance of individual patient respoAdeveek 8 more than 90% of patients had
a response 70 (CDAI reduced by > 70 points reldatvgaseline in Targan 1997). At week 12
(randomisation week) this had diminished to ab&g6and by week 48 had further
diminished to 33% in the placebo group and 57%énimfliximab group (p = 0.038 for rate
difference and p = 0.054 for rate ratio). Pointreates were associated with considerable
uncertainty. The authors stated that of patients misponse 70 at the last infusion (week 36)
62% of the infliximab group and 37% of the placegjpoup maintained their response for the
8 weeks to week 44 (p = 0.16).

Figure 9. Response 70 rates in Rutgeerts 1999

INFLIXIMAB: various induction doses; Randomisation wk 12;
! events events |FOUr maintenance doses Placebo or 10mg/kg infliximab: wks 12, 20, 28, 36.

week i placebo’ anti-TNF ‘ RD © LCI : UCI RR @ LCI : UCI
2 24/36 30/37 —O—9- | 0.14 -0.05 0.34 " 1122 092 161
4 31/36 32/37 =0 ! 0.00 -0.15 0.16 M '|1.00 084 1.21
8 34/36 35/37 =0 ; 0.00 -0.10° 0.11 | [100 090 112
12 27/36 27/37 (= g=! ! -0.02 -0.22 0.8 | 0.97 074 1.28
16 27/36 30/37 =08 | 0.06 -0.13 0.25 | —-— i| 1.08 0.85 1.38
20 23/36 28/37 ez 1 012 -0.09 0.33 ' '11.18 087 161
24 23/36 30/37 —C— ; 0.17 -0.03 0.37 - h—a— |1.27 095 1.70
28 21/36 28/37 —C—8- ; 0.17 -0.04 0.39 | i—a— ] 1.30 0.93 1.81
32 20/36 26/37 —O=9— ‘ 0.15 -0.07 0.37 | —a— |1.26 088 1.81
36 16/36 27/37 —O—H0 l 0.29 0.07 0.50 | |—a—— ||[1.64 1.08 2.49
40 17 /36 26/37 — OET0— | 023 0.01 045 | —a— | 1.49 0.99 2.23
44 13/36 23/37 OO [ 026 0.04 048 | |—a——| 172 104 284
48 12/36 21/37 —O-=8— B =— 023 001 046  ——=——| 170 099 2.92
0O 20 40 60 80 100 -0.3 O 03 06 07 1 2 3
% response 70 Rate difference Rate ratio
O placebo @ anti-TNF response 70 response 70

At weeks 24 & 48 for rate difference P = 0.094 & 0.038. At weeks 24 & 48 for rate ratio P = 0.108 & 0.054.

B. Response 100

This outcome was not reported
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C. Remission

The point prevalence of remission at differentdallup weeks was reported (results are

summarised ifrigure 10. Point estimates were associated with considenadtertainty. At

randomisation (week 12) ~38% of patients were imission in the infliximab group, this

increased to ~ 60% during weeks 16 to 40. The spareding values for the placebo group
were ~ 44% (week 12) and 35% (weeks 16 to 40). R#trence (infliximab — placebo) and

rate ratio (infliximab / placebo) just reachedistatal significance (P < 0.05) at most time

points for week 16 to week 40.

Figure 10. Remission rates in Rutgeerts 1999

| events
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INFLIXIMAB: various induction doses; Randomisation wk 12;

D. Other outcomes
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H—®0— —a— -0.07
|_d=’—| I | p——— 0.18
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—o—H—®— | | |—=—— | 029
o—t—o— | || = 035
o8 ' .y 0.16
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% remission Rate difference
O placebo ® anti-TNF remission

LCI
-0.01
-0.16
-0.24
-0.29
-0.05
0.04
0.01
0.07
0.04
-0.02
0.07
0.14
-0.04

UcCl
0.43
0.30
0.21
0.16
0.40
0.48
0.46
0.51
0.48
0.43
0.51
0.55
0.36

Four maintenance doses Placebo or 10mg/kg infliximab: wks 12, 20, 28, 36.

F

2 3

Rate ratio
remission

6

RR

1.75
1.14
0.97
0.85
1.46
1.86
1.60
1.95
1.78
1.57
1.86
2.78
1.81

Time to loss of response for patients achievingsponse atdny timé during follow up after

randomisation was reported. The criteria for Ids®sponse were not explicit. Over 48

weeks it is possible for a patient to enter a raespatate on several occasions. The

publication did not make clear which occasion(sjengsed in the analysis, or how and if

double counting was avoided. The log rank testlitference between placebo and infliximab

groups just failed to reach statistical significarfp = 0.057).

Median CDAI score, median IBDQ score and median C&Rentrations were reported but

range of values and statistical analyses for tbegmmes were not presented. The results

were in favour of infliximab relative to placebottvigreater reduction in CDAI scores, larger

increases in IBDQ scores and more “normalisatidrCRP concentrations. The results

published are summarisedhigure 11
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0.94
0.73
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0.49
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1.10
1.34
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UcCl
3.26
181
1.48
1.48
2.40
3.28
2.58
341
3.04
2.64
3.16
5.76
4.01
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Figure 11. Median CDAI, IBDQ and CRP levels reporté in Rutgeerts 1999

—o—"placebo”  —O— "Inflixmab" 190 1 —%—"placebo” O "Infiixmab" 18@ + —o—"placebo” —O—"Inflixmab"

remission
" 7> 170

=
o

o

=]
=
N

remission
....... -= 150

o
©

w
o

median IBDQ score
o
o

L =
N
o
median CRP (mg/dL)

normal
range
<0.8 mg/dL

0 4 8 12 16 20 24 28 32 36 40 44 48 0 4 8 12 16 20 24 28 32 36 40 44 48

Data taken from published graphs and redrawn. Where necessary the authors’ carried last observation forward.

Quality assessment (based on published report)

Randomisation, allocation concealment and blinavege adequate. Baseline values for those
characteristics reported were evenly balancedyvélues for CRP, which was not balanced in
the original Targan trial, were unclear. Analydigsasponse 70 and remission rates was by
intention to treat; the results presented weretpmigvalence values at various follow up
times, they therefore represent maintenance obrespat the group level only and not
maintenance by individual patients. For continuoutcomes last observation was carried
forward where necessary but the amount of missitig Was not reported. No primary
outcome was identified and no power calculation described; the combined trials appear to
have been powered only for the induction analysiBaogan 1997 (at week 4 of that study).
The maintenance part of the study was probably npogeered. About 33% of patients

withdrew.

Rutgeerts 1999. Summary of effectiveness evidence.

The study recruited patients from amongst resp@a@&DAIl score reduced by 70 points)
following on from the Targan trial and the resujtinduction phase varied between patients
in both duration and dose regimen. Subsequent er@nte treatment with infliximab (4
infusions of 10 mg/kg at 8 week intervals) genatatgreater proportion of patients with a
response 70 and with remission than did treatméhtplacebo. Point prevalence estimate$
for these outcomes were associated with considetatmertainty. The trial left unanswered

how well a clinical response is sustained at tldkvidual patient level.
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ACCENT | (infliximab)

This was a free-standing maintenance trial (i.&lystarted). There were 580 eligible

patients (CDAI range 220 to 400) of whom 573 reedia single induction infusion of 5
mg/kg of infliximab. Two weeks later patients weaedomised either to placebo, orto 5
mg/kg infliximab at weeks 2 and 6 and then evewegks to week 54, or to 5 mg/kg at
weeks 2 and 6 and then 10 mg/kg infliximab evewegks to week 54 (these groups are here
termed 5 mg/kg and 10 mg/kg groups respectivelyyvéek 2 (randomisation week) patients
were classified as responders (335/573, 58.5%pwraesponders (238/573, 41.5%)
depending on whether they achieved a responserédation of > 70 points in CDAI score
at week 2 relative to baseline). At week 14 pasievio initially responded but then worsened
were eligible to cross over to treatment with iased dosage of infliximab; this cross over
treatment for the placebo group was termed “eptswdatment”. The results for responders
were published in 2002 (Hanauer €} ahd patients who crossed over to increased dosage

after week 14 for most of these analyses were deresil as treatment failures.

Effectiveness results published for responders onB002 (Hanau€l) are reviewed below,
and results for all patients, irrespective of regfer status at week 2 and published in 2004

(Rutgeertd), are considered in the following section.

ACCENT I: Results for responders

Of the 335 responders (58.5% of those who hadvedein induction dose of 5 mg/kg of
infliximab) 110 were randomised to placebo, 11&®5 mg/kg infliximab group and 112 to
the 10 mg/kg infliximab group.

A. Response 70

The published results for respondénsluded graphical presentation of point prevaéeot
response 70 at weeks 30 and 54. These resultararaagised in Table 14. A statistically
significant difference in rates in favour of inflmab versus placebo was reported for both
infliximab groups at both weeks 30 and 54. The racturer’'s submission provided point
prevalence rates for response 70 for all assessrisiniveeks from 2 to 54. These results are

summarised ifrigure 12

Point estimates were associated with apprecialdertainty. Week 2 response rates of ~ 90%
had diminished in all groups by week 54 to 15%him placebo group and 38% and 47% in
the 5 mgkg and 10 mg/kg infliximab groups respedtivRate differences (infliximab —
placebo) remained fairly constant from week 14 aawRate differences and rate ratios

(infliximab / placebo) reached statistical sigrafice in favour of infliximab at all visit times
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from week 10 to week 54. It is unclear why weele@uonse rates were less than 100%; it is
possible some patients with a 70 point CDAI reducfrom baseline nevertheless required
surgery or a change in concomitant medication farsening of clinical condition. After

week 2, decline of response occurred in both plaeetl intervention groups, then after week
10 rate differences remained similar (for exampletlie 5 mg/kg arm rate differences
(inflixmab — placebo) remained similar after wedkak follows: at weeks 10, 14, 22, 30, 38,
46, and 54 rate differences were 0.14, 0.23, @28}, 0.21, 0.23, 0.23). This suggested that

most benefit of infliximab was delivered in thestil0-12 weeks of the trial.

Table 14. Published response Porates for responders at weeks 30 and 54 in ACCENIT

Dose regimen (N) week 30° week 54°
response 70 (%8) p** response 70 (%) p**
PLACEBO (110) 27% NA 16% NA
5 mg/kg group (113) 51% 0.0002 38% 0.0001
10 mg/kg group (112) 58% <0.0001 47% 0.0001
Response 70 defined as reductior®® CDAI points from baseline and no requirement@dication change or
for surgery.* Data read from published graph* intervention v. placebo.

Figure 12. Response 70 rates for responders througtt follow up in ACCENT I

2 mgiyg infliximab week 0; random ized weekl 2; placebo or $ mgkg nfliximab weeks 26, & every § weeksto week 54
evertz | everts
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2 9aM110 10813 VoM A R KN . .
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B. Response 100

This outcome was not reported.
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C. Remission rates

Remission was a co-primary outcome. The resultfighdad for remission at week 30 and
week 54 are summarised in Table 15. For this outcpatients who worsened and crossed
over to “episodic treatment” (allowed from weekdward) were counted as treatment
failures (i.e. as no longer in remission). The Iisswported measured the point prevalence of
remission for each group at week 30 and did natiregnaintenance of response from week
2 to 30 at the patient level. A statistically sigzant greater proportion of patients were in
remission at weeks 30 and 54 in the infliximab gothan in the placebo group. At week 30
the rate differences (infliximab — placebo) weré&4l&nd 25% for the 5 mg/kg and 10 mg/kg
groups respectively and the corresponding numieded to treat (30 weeks) were 5.66 and
4. Note this NNT estimate does not include nonwedprs who had been administered

induction infliximab. The point prevalence of resian had dimished somewhat by week 54.

Table 15. Remissiof rates for responders reported at weeks 30 and 54 ACCENT |

Week 30 Week 54
Dose regimen (N) Remission: %95% CI¥) | Odds Ratio (95% CI) | P* Remission | P*
(number) intervention / placebo (%)**
PLACEBO (110) 219%14% to 29%)23) NR NA 14% NA
5 mg/kg group (113) 39%@0% to 48%)44) NR 0.003 28% 0.007
10 mg/kg group (112) 45%86% to 55%)50) NR 0.002 38% <0.000
;’rg‘l% zgci‘ rﬁgir:';%/ '825 42%(36% to 48%)94) 2.7 (1.6 t0 4.6) NR 33%

® Remission defined as a CDAI < 150 and no requireérfegrchange in medication or for surge?y:alculated
from published values*intervention v. placebo** Data read from published graph.

The unpublished Industry Trial Report for ACCENprovided information regarding the
maintenance of remission at the individual patiem¢l for weeks 14 to 54. The percentages

were slightly discrepant with those in the publineport as indicated below:

Table 16. Patient level maintenance of remission perted in ACCENT |

% in remission at all visits from week 14 to 54
PLACEBO 5 mg/kg group 10 mg/kg group
Published report 11% 25% 33%

Trial report | | |
I

The manufacturer’s submission and the Industryl R@port provided CIC point prevalence

rates for remission for all assessment visits freaek 2 to 54. These results are summarised

in Figure 13.
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Figure 13. Remission rates for responders throughddollow up in ACCENT |

5 migkg infliximab week 0; randomised week 2: placebo or 5 mg&kg infliximab weeks 2,6, & every § weeksto week 54
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At week 30 for rate difference p = 0.0027 and <0.0001 for 5 mg/kg and 10 mg/kg groups respectively. At week 30 for
rate ratio p = 0.0047 and 0.00025 for 5 mg/kg and 10 mg/kg groups respectively.

Point estimates were associated with appreciatdertainty{ | | | GTcTcTNGNGGEEEEE
e, From week

10, remission rates diminished in all groups ane difference (infliximab — placebo)
diminished or remained fairly constant; rate diéferes and rate ratios (infliximab/placebo)
reached statistical significance at all visit tinfilesn week 10 onwards. It is evident that loss
of remission was continuous after week 6 to 10bb¥ up and that the advantage of
intervention over placebo was mostly gained by ab@ek 6 to 10, the phase of the study in
which dose frequency was greatest. Thereafterraeoli response was about the same for
both placebo and intervention groups despite coatrinfliximab every 8 weeks in the
treatment arms; for example for the 5 mg/kg arra differences (inflixmab — placebo)
remained similar after week 14 as follows: at welks14, 22, 30, 38, 46, and 54 rate
differences were 0.15, 0.21, 0.20, 0.18, 0.15,,M1k.
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D. Other outcomes

The primary outcome in ACCENT | was identified e to loss of response. (NB. A

protocol amendment added the proportion of respopalients in remission at week 30 as a

co-primary outcome, which has been reported abhess of response was defined as a
CDAI of > 175, a CDAl increased ly35% and a CDAI increased by70 points relative to

the qualifying value for a response on at least¢aasecutive assessments, or requirement

for change in medication or requirement for surg&ssessments were scheduled at weeks 0,

2, 6, 10, 14 and then every 8 weeks to week 5% Wit definition of loss of response it is

possible for an individual responder to no longealify as achieving a response 70 status but

counter-intuitively nevertheless to not have lesponsg For this primary outcome patients

in the active intervention arms had significandgpder time to loss of response than patients

given placebo (p = 0.0002, log rank test). The mmedimes to loss of response are

summarised in Table 17 .

Table 17. Median time to loss of response in respders in ACCENT |

Dose regimen (N)

Median time (weeks) to loss of respon

Interquartile rang

PLACEBO (110) 19 10 to 45
5 mg/kg group (113) 38 15 to >54
10 mg/kg group (112) > 54 21to > 54
5 mg/kg and 10 mg/kg groups combined (225%) 46 ¥ 54

Published effectiveness results for respondersidtec median CDAI scores and median

IBDQ scores. These are summarised Table 14. Faingisalues of CDAI and IBDQ the

nearest observation was carried forward. CDAI ssara IBDQ scores diminished and

increased respectively to a greater extent inrtfigimab groups than in the placebo group.

The interquartile ranges for median values duroilgpiv up were not reported.

Table 18. Median CDAI and IBDQ scores for respondes during follow up in ACCENT |

CDAI :mediar® IBDQ median®
week| PO | 5 mg/kg N=11310 mg/kg N=11 P Placebo 5 mgikg N=11310 mgikg N=11 7

0 290 305 305 NS 129 128 130 N&P

2 157 155 152 0.6D.04° 173 169 173 NR

6 159 138 140 <0.000K0.002| 165 174 161 NR

10 165 131 127 <0.0062 160 170 169 NSP

14 197 145 125 <0.0062 155 167 172 0.09.007¢

22 217 163 135 <0.0067 142 164 169 0.0F%0.000P
30 225 172 150 <0.0062 144 162 167 0.0FD.001°

38 238 214 140 <0.0067 137 151 170 0.0750.000P
46 235 200 142 <0.0062 135 144 169 0.06<0.0007
54 238 192 152 <0.0062 136 150 167 0.0750.000P

\were done by ANOVA.

* Data read from graphef Comparison 5 mg/kg group versus place%ﬁ:omparisonlo mg/kg group versus placebo Test fmifstance

% For example an individual with CDAI of 221 at enmant would qualify as a responder at week 2

with a CDAI score reduced by 71 points to 150hi§ patient's CDAI subsequently rose to 170 they
would no longer be in a response 70 but would ribelrss not have lost response because the increase
in score from week 2 was less than 70 points,thess 35% of week 2 score and below a score of 175.

75




Adalimumab and infliximab for Crohn’s disease

The manufacturer’s submission provided informatibout quality of life measures (SF-36).
The SF-36 scores were reported separately for tremdgphysical components for weeks 30
and 54 of the trial and mean improvement from biasebas reported. Standard deviations of
values were provided. The results are summaris&dlite 19 . Change from baseline for SF-
36 physical component reached statistical signeaméavour of infliximab at both weeks 30

and 54

Table 19. SF-36 results reported for responders IACCENT |

SF-36 score Mean difference from Baseline
SF-36 .
GROUP Baseline Week 30 Week 54 Week 30 Week 54
component
Physical Infliximab 33.9+8.8 37.2+11.3 36.5+11.0 395 25+9.0
Component | pjaceho 33.0+85 40.4 +11.3 39.2+11.9 7198 6.1+10.8
P=0.002 P=0.014
Mental Infliximab | 39.8 £11.3 42.8+12.0 42.1+12.0 291.2 2.0+109
Component  Mp|5ceho 38.8+11.3 43.2+11.4 43.9+12.2 48¥ 51+12.8
P=0.348 P=0.072
The results for infliximab refer to the 5mg/kg guaanly. P values refer to comparison between iinfilégb and placebo groups.

Median daily steroid dose was reduced by week Bl igroups and then remained constant.
The reduction in the infliximab groups was gredi@n that for the placebo group. The odds
ratio for discontinuation of steroid use (inflixitmé placebo) at week 54 was 4.2 (95% CI 1.5

to 11.5).

E. Other considerations - Subgroup analysis of remasion rate in severe CD patients

The manufacturer’s submission for infliximab preadCIC information about the proportion
of responder patients who initially had severeaisgdefined as a baseline CDAI score >
300) and who achieved remission status duringviollp. Results presented referred to
patients classified as having severe disease whe neadomised to the 5 mg/kg infliximab
group (n=63/113 (56%)) and placebo group (n= 48(44%)). No information was
provided regarding patients with severe diseasengstmon-responders. The remission rates
in placebo and 5 mg/kg infliximab arms and the ditierence for this subgroup of patients
are shown ifFigure 14. Remission rates were slightly poorer in this enggvere CDAI
group than for all responders, but a similar patteas shown during follow up in that most
of the advantage from the intervention was achieviél the first three doses (early phase).
Thereafter, remission decayed away at approximateiifar rates in the two arms even
though patients in the intervention arm receivethier doses of infliximab and rate

differences decreased from week 14 onward.
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Figure 14. Remission rates and rate difference faesponders with severe disease in ACCENT |

events events 5 mg/kg infliximab week 0; randomised week 2 : rate
week |pacebo anti-TNF placebo or 5 mg/kg infliximab weeks 2,6, diff:: LCI | UCI
& everv 8 weeks to week 54

6 21/48 2163 =% |;—EH ! 11002 -0.16 0.21
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ACCENT I (responders): Quality assessment (basquliblished report of Hanauer 2002)
Randomisation, allocation concealment and blinavege adequate. Baseline characteristics
were only reported for all patients, (ie for akpenders and for all non-responders). It was
therefore not possible to judge if baseline charétics were evenly balanced between the
three arms of responders that were analysed fecteféness outcomes. Similarly the number
of patients who withdrew was reported for all el@dlpatients and it was not possible to
determine how many responders discontinued thedamised treatment. Where necessary
the nearest or last observation was carried forf@rdontinuous outcomes but the amount of
missing data was not reported. A power calculatvas conducted and based on the primary
outcome of loss of response. The definition of lofssesponse was complex, did not
correspond to a failure to maintain a responsdat0s and its clinical meaning was difficult

to gauge.
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ACCENT I. Summary of effectiveness evidence fapanders.

Of 573 patients (with baseline CDAI 220 to 400),88 (335) achieved response 70 two
weeks after a single induction infusion of 5 mgdfgnfliximab. These patients were
designated “responders”. It is unclear if the thres¢ arms of randomised responders were|
well balanced at baseline. Of respond| ] were in remission (CDAI < 150) at week
2. This representilij of the original 573 patients. The proportion afrenders with
remission had declined by week 30 to 23% (95% &% 10 29%) for those who only
received placebo after induction and to 39% (95%3C1% to 48%) for those who received
four infusions of 5 mg/kg infliximab (at weeks 2,8} and 22) and to 42% (95% CI: 36% t
55%) for those received four infusions consisting mg/kg at weeks 2 and 6 and 10 mg/k
at weeks 14 and 22. Rate differences (infliximaiaeebo) and rate ratios
(infliximab/placebo) for remission at week 30 readlstatistical significance in favour of
infliximab for both infliximab groups. By week 54 percentage of patients in remission |
diminished further in all three groups. Most of Hwvantage of intervention relative to
placebo was achieved by weeks 10 to 14; thereaftedifferences remained fairly stable.
similar pattern of results was observed for respatts Published information regarding
maintenance of remission at the patient level {g&ndt from group level) was meagre.
Between weeks 14 and 54, 11% of placebo patietasesl remission at all six study visits;
the corresponding values were 25% and 33% respéctior 5 mg/kg and 10 mg/kg
infliximab groups. Somewhat lower values] il respectively were quoted
in the Industry Trial Report. Results favouringixifab over placebo were reported for
several other outcomes including median CDAI scaresmedian IBDQ scores. These
measures required last or nearest observatioreddarward in order to allow for missing

data.

nad
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ACCENT I: Results for all patients (Rutgedr@nfliximab)

The results for all 573 patients that receivednatuction dose in ACCENT | were presented
by Rutgeerts et al. 2004 in a paper published @aryafter that describing results for
responders only. Separate results for non-respsitdee not been published. The 573
patients were 335 responders and 238 non-respoftiiditsed according to whether a 70

point reduction in CDAI score was attained by wekter the induction infusion).

Randomisation at week 2 resulted in allocation8§ fratients to the placebo group, 192 to

the 5mg/kg group and 193 to the 10 mg/kg group.

The authors statéethe primary objective of the analysis was to exaenihe difference in
efficacy between episodic and scheduled treatntiertegies with infliximab under conditions
that simulate clinical practice”For this purpose the patients in the original phacgroup
were designated as receiving “episodic strategyd,taose in the infliximab groups as
receiving a “5 mg/kg scheduled strategy” and artiglkg scheduled strategy” respectively.
From week 14 onward patients who had shown a regpmninfliximab therapy at any time
but then worsened were eligible to cross ovemattite episodic treatment as needed with
infliximab 5, 10, and 15 mg/kg for patients oridigaassigned to episodic, 5 mg/kg
scheduled, and 10 mg/kg scheduled treatment stegtegspectively”. This description is
confusing since it clearly states tlaative episodic treatmeig given in both episodic and
scheduled strategies, which renders a comparisepisbdic and scheduled strategies
problematical. The publication designates the stfagpisodic treatment to be week 14. See

Appendix 9 for patient flow through the trial.

The treatment regimens received before week 14ch ef the randomised groups were as
follows:

Placebo / “episodic group™: 5 mg/kg infliximab vke@, placebo weeks 2, and 6.
5 mg/kg group “scheduled strategy” 5 mg/kg infliimweek 0, week 2 and week 6.

10 mg/kg group “scheduled strategy” 5 mg/kg infirdb week 0, week 2 and week 6.

Treatment to week 14 was therefore similar fortéhe infliximab “scheduled strategy”
groups and was determined according to randomisdfimm week 14, cross over to an
increase in infliximab dosage was allowed in alethtrial arms for patients whose CD
worsened. The criteria for worsening weam ‘increase CDAI of 70 points from the
gualifying score with a total score of at least 1@hB increase in CDAI of 35% or more from
baseline value, or the introduction of new treattrfenactive Crohn’s disease’From week

14 onward it was possible for patients in differamns to be receiving identical infliximab
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treatment; for example a placebo patient mightcmer at week 14 to receive 5 mg/kg and
this corresponds to treatment received by a 5 mgklgeduled strategy” patient who did not

cross over. This complicates the interpretatioarof comparisons between groups.

A. Response 70

No primary outcome was identified. Analyses werenading to randomised group
irrespective of cross over after week 14 to différteeatment regimen, and comparisons were
drawn between the “episodic group” and the two éslthed strategy” groups. The results for
response 70 for all patients in ACCENT | are sunigealinFigure 15 By week 14
statistically significant differences in CD statusre evident between placebo group and
intervention groups. P values for rate differerered rate ratios are shown in Table.Rate
differences and rate ratios for comparison betwepisodic” and “scheduled” strategies after
week 14 were in favour of “scheduled strategieq fhiled to reach statistical significance at

most time points. Interpretation of these diffeenis problematical.

Figure 15. Response 70 rates for all patients in ACENT |

5 mg/kg infliximab week 0; randomised week 2: place  bo or 5 mg/kg infliximab weeks 2,6; then 5 mg / kg or episodic

events events
week: placebo  anti-TNF RD @ LCI : UCI RR | LCI
2 79/188 109 / 192 O —a— -0.01 -0.11 0.09 1]0.98 0.82
6 82 /188 131 / 192 FO+#e 1 |_._l.| 0.12 0.02 0.22 : 1.21 1.03
10 78 /188 134 /192 Hofe4 & |—a— [011 002 021 [119 1.02
14 97 /188 119 / 192 FHO+4-e+ | —— 0.14 0.04 0.23 HHH 1]1.28 1.06
22 87/188 115/ 192 Foe- . +——#— 006 004 016 111 093
30 91/188 115 /192 O . h——, 0.08 -0.02 0.18 1|1.16 0.97
38 84 /188 117 / 192 ’&: L 0.06 -0.04 0.16 ]11.10 0.93
46 83 /188 115 /192 Do 0.07 -0.03 0.17 111.13 0.94
54 82 /188 119 / 192 o =i o 0.06 -0.04 0.15 ']11.10 0.93
5 mg/kg infliximab week 0; ranJornisi2d ‘weck :2: place  bo or 5 mg/kg infliximab weeks 2,6; then 10 mg/ kg or episodic
2 79/183 110 /193 O —a— -0.01 -0.11 0.09 1] 0.98 0.83
6 82 /188 124 / 193 FO-@- o —— 0.08 -0.02 0.18 11114 0.97
10 78 /188 131 / 193 FOH®H } —— 0.09 0.00 0.19 ] 1.16 0.99
14 97 /188 122 / 193 FO-HeH | —&— | 0.15 0.05 0.25 HEH | 131 1.09
22 87 /188 127 / 193 FOH@H } I—-—H 0.12 0.02 0.22 HEH | 122 1.04
30 91 /188 123 / 193 FO-H@- | —a— 0.12 0.02 0.22 HEH '|1.24 1.04
38 84 /188 124 / 193 HO-8H ! —— 0.09 -0.01 0.19 1| 1.16 0.98
46 88 /188 123 /193 FOH®- | —%— 011 001 0.20 11120 1.01
54 82 /188 118 /193 FO®H ; ——_— | 0.05 -0.05 0.15 111.08 0.92
0 1020304050607080 -0.1 0 0.1 0.2 0.3 0.7 1 2
% with response 70 rate difference rate ratio
oplacebo @ anti-TNF response 70 response 70

Table 20. P values for comparison of response 70tes at week 14 for all patients in ACCENT |

rate difference (placebo — active intervention) rate ratio (placebo / active intervention)
vs. 5 mg/kg group vs. 10 mg/kg group vs. 5 mg/kaugr vs. 10 mg/kg group
P 0.00725 0.00326 0.00865 0.00418

B. Response 100

This outcome was not reported
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C. Remission rates

Figure 16summarises the published results for rates ofssiom at clinic visits to end of

follow up (week 54). Week 14 remission rates wesatgr in the two “scheduled treatment”

arms (37.5% in the 5 mg/kg group and 43% in then@ykg group) than in the “episodic”

group (25.5%). P values for week 14 comparisonsden placebo and intervention groups

are shown in Table 21 .

Figure 16. Remission rates for all patients in ACCHT I.

5 mg/kg infliximab week 0; randomised week 2: place  bo or 5 mg/kg infliximab weeks 2,6; then 5 mg / kg or episodic
events events

week: placebo  anti-TNF RD LCI UCI RR | LCI
2 52/188 50/ 192 O ! -0.02 -0.11 0.07 0.94 0.68
6 59 /188 77/ 192 HOH®— ‘ 0.09 -0.01 0.18 1.28 0.97
10 60 /188 79/ 192 oo 0.09 0.00 0.19 1.29 0.99
14 48 /188 72/ 192 FOt-e— 0.12 0.03 0.21 1.47 1.08
22 50 /188 69/ 192 FO=e— 0.09 0.00 0.19 1.35 1.00
30 61/188 75/ 192 % ; 0.07 -0.03 0.16 1.20 0.92
38 63/188 71/ 192 0.03 -0.06 0.13 1.10 0.84
46 56 /188 67/ 192 He : 0.05 -0.04 0.14 1.17 0.87
54 65 /188 76/ 192 Ho-e 0.05 -0.05 0.15 1.14 0.88
5 mg/kg infliximab week 0; randomised week 2: place bo or 5 mg/kg infliximab weeks 2,6; then 10 mg/ kg or episodic
2 52/188 56/ 193 O —— 0.01 -0.08 0.10] | r—m— 1.05 0.76
6 59 /188 73/ 193 —O-8 H—-— 006 003 0.16] ' Hm+ [1.21 091
10 60 /188 83/ 193 OO |—i—| 0.11 0.01 0.21|,, =+ |1.35 1.03
14 48 /188 75/ 193 O+ —m— [0.13 004 023 ' |+—m—]|152 1.13
22 50 /188 83/ 193 O O ——8— | 016 007 026|,,,| —m—]162 1.21
30 61/188 80/ 193 FOH@— —— 0.09 -0.01 019! +m— |1.28 0.98
38 63 /188 83/ 193 e —8— 0.09 0.00 0.19|,  /t=m— |1.28 0.99
46 56 /188 83/ 193 FO+0 88— 013 004 023| i |m— |144 1.10
54 65/188 85/ 193 HOH®— —— 0.09 000 0.19|!! 't~ |1.27 0.99

0 10 20 30 40 50 60 -0.1 0 0.1 0.2 0.3 07 1 2

% w ith remission rate difference rate ratio

remission

O placebo @ anti-TNF

remission

Table 21. P values for comparison of remission raseat week 14 for all patients in ACCENT |

rate difference (placebo — active intervention

rate ratio (placebo / active intervention)

vs. 5 mg/kg group

vs. 10 mg/kg group

vs. 5 mg/laugr

vs. 10 mg/kg group

0.0113

0.0049 0.0135

0.0063

Treatment regimens up to week 14 were strictlygeefied and designed to examine

effectiveness for maintenance of the induced respoifter week 14 treatment regimens

became variable (terme@gisodi¢ by the authors). It is clear that by week 14 @2 status

of patients in the placebo/“episodic” arm had degghfrom that of patients in the two

“scheduled strategy” arms; this means that at bes@leek 14) for the comparison of

“episodic” with “scheduled strategies” the groupsrg&vimbalanced. Comparisons between
“episodic” and “scheduled” strategies after weelat& not randomised comparisons. For a

randomised comparison of the two strategies patimuld have been re-randomised at
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week 14. Furthermore, to what extent remissiorn afeeek 14 depended on active

intervention is not known since after week 14 ractive (placebo) arm existed.

Rate differences and rate ratios for comparisowden “episodic” and “scheduled” strategies
after week 14 were in favour of “scheduled straegbut failed to reach statistical
significance at nearly all time points. Interpretatof these differences is problematical
because, as described above, the comparisonstaretn@en properly randomised groups

and because patients in all groups were allowedpkien of ‘episodi¢ treatment.

D. Other outcomes

Median CDAI score and the proportion of patienthviBDQ score greater than 170 were
reported and are summarised in Table 22 and pexsgnaphically in Appendix 10. By week
14, statistically significant differences in CDAlegian scores were evident between the
placebo group and the intervention groups. Diffeesnwere less pronounced after week 14,
especially for the placebo v. 5 mg/kg comparisdre percentage of patients with IBDQ
score greater than 170 did not differ significamitween placebo and 5 mg/kg groups, but
after week 14 favoured the 10 mg/kg group relativplacebo.

Table 22. CDAI and IBDQ results for all patients inACCENT |

CDAI :median’ % patients with IBDQ score > 17
week| PR%ERO" | 5 mg/kg N=19310 mg/kg N=19 P Placebo |5 mglkg N=193(10 mg/kg N=19 7
0 292 303 297 NZP 4.8 5.2 8.3 NSP
2 197.5 205 195 N 35.6 32.3 35.8 NZ
6 205 180 180 NZP 33.5 41.7 38.3 NS
10 187.5 170 167.5 <0.68 35.1 41.7 39.9 NZ
14 225 185 182.5 <0.08 29.8 38.0 40.9 N&< 0.05°
22 2125 185 167.5 <0.68 29.3 37.0 44.0 NZ< 0.05°
30 2125 180 1775 NS 0.05° 335 39.6 44.0 NZ< 0.05°
38 200 187.5 170 NS 0.05° 35.1 34.9 47.7 NZ< 0.05°
46 205 190 175 N%< 0.05° 335 35.4 48.7 NZ< 0.05°
54 205 185 170 N%< 0.05° 35.1 37.5 46.1 NZ< 0.05°

* Data read from graph. Compariso%ﬁ' mg/kg group versus placebbo,’LO mg/kg group versus placebo, no adjustment foeated
measures.

The manufacturer’'s submission provided informategarding CD-related hospitalisation
rates and rates for intra-abdominal surgery. Thates and the relative risk for the 5 mg/kg
“scheduled maintenance”group relative to the “egiisoare summarised in Table 23. The
results for mucosal healing observed for a smalgseup of patients (N=58) at European
study centres that underwent endoscopy examinat®malso tabulated. The interpretation of
the comparisons is problematical for the reasaresdy described, in particular after week
14. The extent to which avoidance of hospitalisatiad abdominal surgery might depend on
the administration of active intervention is notaserable because no true control (placebo)

group existed after that time.

82



Adalimumab and infliximab for Crohn’s disease

Table 23. Endoscopy, hospitalisation and abdominalurgery results: all patients in ACCENT I.

Endoscopy Hospitalisationg Abdominal surgery
mucosal healingl _* 0 Relative risk Relative risk
at week 54 P || ) (95% Cl) i (95% Cl)

Placebo 4/22 NA 717188 NA 14/188 NA
(38%)
F

5 mg/kg group 8/19 0.093 5/193 0.348

(0.128 t0 0.947)
10 mg/kg group 8/17 0.058 6/192
Combined 5 & 10 86/305 0.591 0.373
mg/kg groups 16/36 0.041 (23%) | (0.455 to 0.768) 11/385 (0.173 to 0.806)

#* i o o . -
Comparison for placebo v infliximald® The hospitalisation rates were presented diffgreatother rates as number per 100 patients,
rather than number per total at risk. We have tatled the number of hospitalisations based oneherted % and the known total numbers

patients.T Values presented in industry submission for holgétaon were 0.€0.5 to 0.7)and for abdominal surgemyere 0.3(0.2 to 0.6).

Quality assessment of ACCENT | (all patients): éohsn published report of Rutgeerts
2004§

Randomisation, allocation concealment and blindwege adequate. Baseline characteristics
at week 0 were well balanced. Where necessaryaaeest or last observation was carried
forward for continuous outcomes but the amount isbing data was not reported. No power
calculation was conducted for the analysis of atigmnts. The number of patients who
withdrew was reported except for patients who @dssver to a 15 mg/kg dose regimen from
a 10 mg/kg regimen. The proportion of patients wiithdrew before the end of the trial was

substantial.

Trial design, withdrawals, cross overs and validifjcomparisons.

It must be questionable whether the “episodic”¢plka) arm did Simulate clinical practice”

as stated to be an objective of the study. Patierités arm of the study received one dose of
5 mg/kg infliximab at week 0, followed by an intarperiod of more than 3 months with no
active infliximab therapy before thepisodi¢ use of infliximab according to worsening
disease (for patientsvho had responded at any time to infliximab thetapyhere is little
evidence to support the idea that this resembiegal practice. The scheduled strategy is
difficult to define since it did not follow a prasited programme of treatment as might be
anticipated by the term “scheduled strategy” bubempassedépisodi¢ treatment in the

same manner as the “episodic” arm.

Because of the large numbers of patients that wethdrom treatment and crossed over to
dose escalations, the actual treatments receivibe ithree different trial arms are difficult to
define.Figure 17summarises the progression of patients througlriddevith respect to

withdrawal from treatment and crossover to incrdasese of infliximab.
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Figure 17. Withdrawals and cross overs in ACCENT |

All patients
N=580
(7 excluded)
|
Induction |» R ||
N=573

Drop outs (DOs) and

Week 14 or later crossovers (XOs) allowed “as required”

WK 14

Placebo

|

N=188

5 mg/kg
> Infliximab

Placebo

ll

Episodic as required
b. 4
\\: 20% DOs

N=192 ——— |

5 mg/kg then
10 mg/kg —
Infliximab
N=193

pr—

ﬂ

—>

5 mg/kg infliximab
Episodic as required

\4

Placebo:

\\: 26% DOs

10 mg/kg infliximab
Episodic as required

h 4

5mg/kg:

\\¢ 19% DOs

15 mg/kg infliximab
as required

\4

Total mean
mg/kg
infliximab

Total mean
mg/kg
infliximab

Total mean
mg/kg
infliximab

84



Adalimumab and infliximab for Crohn’s disease

Over a period of one year, about a quarter of peiithdrew from treatment, and of those
allocated active intervention at randomisation abput half completed the trial receiving the

treatment regimen to which they had been allocatedndomisation.

The authors’ stated primary objectie was to examine the difference in efficacynssn
episodic and scheduled treatment strategies witkximab” *. They concluded that the
scheduled treatment strategy was superior to epis@htment. Unfortunately the
comparisons were compromised by strong biasesdmtexd as a result of the study design.

These biases are explained below:

a] Cross-over to increased infliximab was alloweddatientswho had responded a any
time to infliximab therapy’and subsequently worsened. In the placebo greegpg0dic
strategy) 78 of 188 patients (41%) were classified at weds non-responders and received
no further infliximab to week 14; these patientgevenlikely to become responsive and
therefore to qualify for cross-over to active intamntion. In contrast to this group the week-2
non-responders in the “scheduled strategy” armsived additional doses of infliximab (5
mg/kg) at both weeks 2 and 6, boosting their opmity to “respond at any timeto
infliximab. The greater opportunity to respond iy éime in the “scheduled strategy” arms
represents a strong bias in their favour in angegbent comparison with the episodic arm.
Relative to the scheduled strategy this resultedsnbstantial proportion of patients in the
episodic arm being denied access to active thefidpy.is reflected in the very large
difference between arms in their exposure to iimfled stated to be 3 and 5 times greater in

the two scheduled strategy arms compared to egisodi

b] Episodic treatment was introduced at week l#heftrial, but by this time the CD status of
patients in the placebo “episodic” arm was sigaffitty inferior to that in the scheduled
strategy arms in terms of several efficacy measdieis advantage for the scheduled strategy
arms is reflected in increases from week 2 in #sponse 70 and remission rates at weeks 6
and 10 not seen in the placebo group. The resalbias in favour of scheduled strategy for
any comparison between strategies at times aftek wé. Essentially the compared arms

were unbalanced at the start of the compared giestéwveek 14).
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ACCENT I. Summary of effectiveness evidence fopatients.
Two infusions of 5 mg/kg of infliximab at weeks @da6 after a single induction infusion of|5
mg/kg were better than placebo infusions at geimgraemission and response 70. At week

14, rate differences (infliximab — placebo) ane nattios (infliximab/placebo) were in favou

=

of infliximab and reached statistical significar{pe< 0.02 for remission, p < 0.01 for
response 70).

At week 14 “episodic” treatment was introduced anldsequent comparisons were made
between the original placebo arm (designated “elis@atment strategy”) and original
infliximab arms (termed “scheduled treatment sgias’). Because of bias strongly in favour
of scheduled strategy groups the post-14 week cosgue were not valid estimates of the
relative effectiveness of strategies. Biases ifledtarose from: [a] reduced opportunity for
cross-over to active therapy for patients in thisaatic group compared to the scheduled
groups; [b] gross imbalance in disease statuseattrt of the strategies (week 14).
Difficulties in interpreting post-14 week comparisdbetween groups were compounded by
the very high rate of withdrawal from treatment &nel use of “episodic” treatment in all
three arms of the trial so that the distinctionNmtn episodic and scheduled strategies was
obscured except for the fact that the originaiifiab groups were allowed larger dosages of

active intervention.

CLASSIC I (adalimumab)

The CLASSIC Il trial was an extension of the presly conducted adalimumab induction
trial CLASSIC | which had enrolled 299 patients. B@eligible for CLASSIC I, patients
were required to be in remission (CDAI < 150) atlvéd of CLASSIC | and also 4 weeks
later (equivalent to week 8 of CLASSIC | and desiga week 4 of CLASSIC 1l). These
patients may have received two subcutaneous iojextivo weeks apart of various doses of
adalimumab (40 mg then 20 mg, or 80 mg then 40 mMg0 mg then 80 mg) or two

injections of placebo. Fifty five eligible patierdatered CLASSIC I, this means about 12
patients did not retain remission from week 4 tekv@ of CLASSIC | or declined to
participate. The 55 patients were randomised akweaif CLASSIC Il to receive placebo
(N=18) or 40 mg of adalimumab every other week (ew19) or 40 mg of adalimumab
weekly (N=18) from week 4 to 54. Thus CLASSIC liadysed only strong responders from
the CLASSIC | trial.
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For the purposes of th@fimary efficacy analysigatients who had continued non-

response defined as a decrease @D points v week 0 of CLASSICwWere considered
treatment failures and became eligible for opeplltleatment. This means patients in
remission at start of CLASSIC Il became treatmaiitifes if they ceased to qualify as
response 70 responders relative to their baseldl Gcore in CLASSIC I. In addition,
patients who flared during CLASSIC Il follow up veealso counted as treatment failures and
were eligible for open label treatment. CD flareswiafined as an increase>o70 points

above the week 4 CLASSIC Il value (which by defomtwas < 150) AND a CDAI score >
than 150 (no longer in remission). Thus a patiememission at week 4 (CLASSIC II) with a
CDAI score of 149 would require to move to a CDAbBbleast 219 to be classified as having
experienced flare. For this patient a score of\2&8Id not count as a flare but could count as
treatment failure if their week 0 CLASSIC | CDAI®e had been less than 288 (for reference

the mean baseline CDAI score at week 0 for 299 CRIES patients was 298).

A. Response 70 and B. Response 100.

Response 100 and response 70 rates throughowtfofiavere among the secondary

outcome measures of efficacy. Results reportecekponses 100 and 70 and are summarised
in Figure 18 The placebo rates were high for these less rigoneeasures of effectiveness
and the rate differences (adalimumab — placebo)yatedratios (adalimumab / placebo) failed

to reach statistical significance at most time in
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Figure 18. Response 100 (upper panel) and respon&g (lower panel) rates in CLASSIC |l

ADALIMUMAB: 2 induction injections (various doses) weeks -4 & -2; randomised week 4 to 40 mg eow.
events ' events|
week : placebo antiTNF RD: LCI ‘UCI | RR : LCI i UCI
4 1618 17/19 =0 : 0.01 -0.19 o0.21 101 080 1.26
8 12118 15/19 MECY T - 0.12 -0.16 041 118 079 177
12 10/18 18/19 —O——® H—-—| 039 014 064, 171 111 261
16 13/18 17/19 — =8+ — 0.17 -0.08 0.42| 124 089 172
20 1118 18/19 ——O—H—® ———— | 034 009 o058 155 106 2.27
24 1118 16/19 ——C—=0 — 0.23 -0.05 0.51f 138 091 2.09
—O—0— [
—O+=0- |
—o—2— |
—CO—0— l

S

32 9/18 15/19 —— 0.29 -0.01 0.58 158 094 265
40 10/18 16/19 —— 0.29 0.00 0.57 152 096 2.39
48  10/18 14/19 —— ! 0.18 -0.12 0.48 133 081 217
56  10/18 15/19 H——A 0.23 -0.06 0.53 142 0.88 2.28

ADALIMUMAB: 2 induction injections (various doses) weeks -4 & -2; randomised week 4 to 40 mg weekly.
4  16/18 18/18 e | B4 011 -0.06 028 I gy 113 096 1.32
8  12/18 16/18 o= | H—— 0.22 -0.04 048] L@ 133 093 192
12 10/18 17/18 —o—i+—®& | ~———i| 039 014 0.64 —— 1.70 111 261
16 13/18 16/18 o= @ 017 -0.09 042f, g 123 089 171
20 11/18 15/18 —Oo—p | I——H 0.22 -0.06 0.51 —l— 136 0.89 2.08
24 1118 17/18 —O+—®& | 48— | 033 008 058 —— 155 1.05 227
32 9/18 18/18 —o— o | | —l—H 050 0.26 0.74 —— | 200 126 317
40  10/18 17/18 } | 0.39 014 064 —— 170 111 261
1 ——
l ——

—o——®
48 10/18 15/18 — OO0
|_o_|:|—.-|

56  10/18 16/18

—— 0.28 -0.01 0.56
———— | 033 006 060

0 25 50 75 100 -0.2 0O 0.2 0.4 0.6 06 1 2 4

150 095 238
1.60 1.03 250

% in response 100 Rate difference Rate ratio
O placebo @ antiTNF response 100 Response 100

ADALIMUMAB: 2 induction injections (various doses) weeks -4 & -2; randomised week 4 to 40 mg eow.

events : events
week : placebo: antiTNF RR @ LCI UCl .o RR : LCI - UCI
4 18/18  18//19 =) — ! 1 |-0.05 -0.19 0.083] || 0.95 0.85 1.05
8 18118 17/19 - 1 [-011 027 0057 | 0.89 0.77 1.04
12 16/18 18//19 = | —m— 1 |006 -0.12 0.235] 1.07 0.88 1.29
16 16/18 17//19 =0 —a&— | | |00l -019 0206] 1.01 08 1.26
20 15/18 18//19 —=O® ' —m—y | |011 -0.09 0313] | | 114 09 143
24  15/18 18//19 O . r8—y | 011 009 0.313] | 114 09 143
32 13/18 18//19 —O=® [ - m+—{ | 023 -0 0.455{. 1.31 097 1.78
40  14/18 16//19 W=y =/ —Im— | | 006 -019 0317 | 1.08 0.79 1.48
48  13/18  16//19 —FO=8- '—=—— | | 012 -0.14 0.384] |, 117 0.82 1.65
56  13/18 15//19 =08 —m— ' | 007 -021 0344] ' 1.09 0.76 1.58
ADALIMUMAB: 2 induction injections (various doses) weeks -4 & -2; randomised week 4 to 40 mg weekly.
4 1818 18/18 =0 @ '] o }
8  18/18 16/18 oo 8 -1 [-011 028 0057| 0.75 1.05
12 16/18 18/18 k@ \ 18— 1 |011 -006 0.279] ! 0.96 1.32
16  16/18 17/18 =8 | —m— @ | |006 -012 0.235] 0.87 1.3
20 15/18 17/18 —=O-® ! —®—y ! [011 -0.09 0.313] | 0.9 1.43
24  15/18 17/18 —=O-8 . +#— | 011 -009 0313] 09 1.43
32 13/18 18/18 —O—+H9® | —m— | 0.28 0.062 0.494] | 1.04 1.84
40  14/18  18/18 —O® | |—m— | |0.22 0018 0.426] 1.00 1.65
48  13/18  17/18 —CO—1® ! |—=— |[022 -0.01 0455] 0.96 1.78
56  13/18 16/18 | F—8—— ' | 017 -0.09 0.419] | 0.89 1.71
; : : : ! I — t —t 1 |
0 25 50 75 100 -0.3 0 03 06 .6
% Response 70 Rate difference Rate ratio
O placebo @ anti-TNF response 70 response 70
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C. Remission

The primary outcome was the proportion of patiémt@mission at week 56 in each arm of

the randomised cohort. Remission throughout follgnwas among the secondary outcome

measures of efficacy. For the primary outcome piatients (18%) withdrew before week 56

(5 from placebo and 5 from adalimumab). These weumted as remission failures for the

primary analysis. Remission rates at week 56 arersarised in Table 24. Remission rates

during the trial are summarisedfigure 19

Table 24. Remission rates at week 56 in CLASSIC [(primary outcome)

Dose regimen (N) Number in remission (%85% Cl) p*

Placebo (18) 8 (44%:;25 to 6§ NA

40 mg adalimumab eow (19) 15 (79%4, to 9] <0.05
15 (8364, to 94 < 0.05

40 mg adalimumab weekly (18)
* %

E

*Adalimumab versus placeb%.s}e 60 patients increased regimen from eow to Weeé{f<f‘§/.5}e Trial report data; publication states 94.

Figure 19. Remission rates in CLASSIC I
ADALIMUMAB: 2 induction injections (various doses) weeks -4 & -2; randomised week 4 to 40 mg eow.

events : events

week : placebo antiTNH RD : LCI @ UCI RR : LCI : UCl
16/18 18/19 = R 0.06 -0.12 0.23 1.07 0.96 2.39
10/18  16/19 — O \ — 0.29 0.00 0.57 1.52 1.04 2.50
10/18 17/19 O o ; ——— 0.34 0.07 0.61 1.61 0.91 2.09
10/18  16/19 ———8 C — 0.23 -0.05 0.51 1.38 1.10 2.91
1118 17/19 —O——@ | —S—- | 039 013 066 179 1.02 2.78
9/18  16/19 — O & | ——— 0.34 0.06 0.63 1.68 1.18 3.99
718 16/19 O |—8 : ——— | 045 017 0.73 2.17 1.09 3.29
8/18  16/19 —O @ ! ————— | 040 012 068 1.89 0.84 2.81
8/18  13/19 —C—0— CH—— 0.24 -0.07 0.55 154 1.01 3.13
8/18  15/19 —O 0 1 ——M—- | 035 005 064 1.78 0.00 0.00
ADALIMUMAB: 2 induction injections (various doses) weeks -4 & -2; randomised week 4 to 40 mg weekly.
16/18 18/18 o il 011 -0.06 0.28]'" ; ' | 113 096 1.32
10/18  16/18 — O =& ; ——— 033 006 060 | ' [160 1.03 2.50
10/18  16/18 —O——=—& ! ——-— 0.33 006 060 —M— ' |1.60 1.03 250
10118 14/18 —o—8— ——8— | 017 -013 046 |k | |127 082 198
11/18 15/18 —O— =0 | ——— 033 0.05 062 (—M— | |[1.67 1.00 2.76
9/18  17/18 —o——® | —8—— [044 019 o70| /| ! |189 1.17 3.04
7/18  18/18 —Oo——+ e | . r—#—po61 038 084| '| +———-|257 144 459
8/18  17/18 —o— —® ! —-—| 050 025 075! |—h—|; 2.13 1.25 3.60
8/18  17/18 —Oo— —® '———1| 050 025 0.75] —— [213 1.25 360
8/18  15/18 —O—b—@- | I—:—-‘—:—| 0.39 0.10 0.68 H |—q—| i 1.88 1.08 3.27
0O 25 50 75 100 -02 O 0.2 04 06 0.8 07 1 2 5
% in remission Rate ratio
Rate difference remission remission

O placebo @ anti-TNF

Point estimates of remission rate during the tuate associated with considerable

uncertaintly, reflecting the small number of patgeim the trial. The fact that rates rose and

fell during follow up indicated the values reportederred to point prevalence. Nearly half of

patients in the placebo group were in remissionestk 56 despite not receiving active
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intervention from 2 weeks prior to randomisationvands. Rate differences (intervention —
placebo) and rate ratios (intervention/placebo)viefavour of intervention at all follow up

times and reached statistical significance at s¢viene points.

D. Other outcomes

The results published for continuous measuresuamengrised in Table 25. These measures
involved last observation carried forward to allfmwmissing values. The amount of missing
values was not published but was available (Cl@hé&unpublished Industry Trial Report.
For week 56 changes in favour of adalimumab redativplacebo were reported for mean
IBDQ and CDAI scores.

Table 25. IBDQ scores, CDAI scores and CRP conceations reported in CLASSIC I

Adalimum Adalimum
PEEHID NS 40 r?wz eoLilv szlg 40 mgawe;klyalk\)l =18 P
mean IBDQ scorke
Week O 187.5 181 191.5
Week 4 188.5 187 191
Week 8 178 181 187
Week 12 170.5 182.5 189
Week 16 172.5 181 182
Week 20 170.5 177 186.5
Week 24 167.6 176.3 192.2 < 0.005°°
Week 32 166.5 182 192 <0.05 < 0.003
Week 40 167 179 188 < 0.005%°
Week 48 163.5 178 183.5
Week 56 162.4 178.4 185.6
CDAI: mean changed6% C)) from baseline in CLASSICTT
Week 56 | -119.6-74t0-65.) | -158 (20210-99.3 | -197.7 (248 to -147 | <0.005°
CRP concentration mg/dl: mediaraige [Levels of CRP below 0.88 mg/dl are consideredwad}
24 0.50t01.9 040to1.9 0.10t01.6 NR
56 0.401t00.9 0.30t02.9 0.30to1.9 NR

1 Data read from graph except for weeks 24 and 56.; last observation carried forward; the number observations at weeks 24
and 56 for the placebo, eow and weekly groups respectively. aComparison eow adalimumab versus
placebo. b Comparison weekly adalimumab versus placebo. T week 4 of CLASSIC I. TT Last observation carried forward

number of observations [l for placebo, eow, and weekly groups respectively; CLASSIC | baseline CDAI scores for these
patients not reported.

At the start of CLASSIC Il 49% of patients wereestng systemic steroids or budesonide; 7
of the placebo group, 7 of the eow adalimumab grang 8 of the weekly adalimumab

group. Using last observation carried forward isweported that by week 56 the number that
had discontinued steroids was 4 in both the plaegitioeow adalimumab groups, and 7 in the

weekly adalimumab group.
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E. Other considerations - Open label study
Most patients from CLASSIC | that did not qualifyr fCLASSIC |l participated in an open
label study in parallel with CLASSIC II. The resuteported were not randomised

comparisons and are outwith the inclusion critéaiahis report.

Quality assessment (based on published report)

Randomisation, allocation concealment and blingvege adequate. Baseline characteristics
at week 0 were well balanced. The study was powreithe primary outcome (remission at
week 4) of CLASSIC | and no further power calcuatwas conducted for CLASSIC II. The
number of patients who withdrew was reported; 2&placebo patients withdrew and 5 of 37
patients given adalimumab withdrew. There were @&pts (58%) that completed to 56
weeks of double blind follow up. The last obsematwas carried forward as necessary for

continuous outcomes but the amount of missing watnot reported.

CLASSIC Il. Summary of effectiveness evidence.
The trial population (N=55) was recruited from resgers in the previous CLASSIC |
adalimumab induction trial (N=299). Only respondeith a strong response (remission for| at

least a month) were selected; they had receivédusainduction dose regimens.

Maintenance injections of 40 mg of adalimumab adstened weekly or every other week
generated a statistically significant greater propo of patients in remission at week 56 than
did placebo (frequency of administration not repd)t About half of the placebo group and

81% of those who received infliximab were in rentesat week 56. Point estimates of

response rates were associated with considerabértamty due to the small size of the trig
There were no statistically significant difference&ffectiveness between every other week

and weekly adalimumab regimens.

CHARM (adalimumab)
This was a free-standing maintenance trial (i.@lystarted
patients (CDAI range 220 to 400) of whom 130 (15.2f#d fistulas at screening and

Y2 There were 854 enrolled
baseline. An induction regimen consisting of a &pinjection of adalimumab at week 0 and
a 40 mg injection two weeks later was followed dgdomisation of 778 patients at week 4 to
one of three arms as follows: placebo to week 56@1), 40 mg adalimumab eow to week
56 (N=260), and 40 mg adalimumab weekly to weekN66257). There were 76 (8.9%)
withdrawals prior to randomisation. Assessmentvisiere planned for weeks 0, 2, 4, 6, 8,
12, 16, 20, 26, 32, 40, 48, 56 and 60.
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At week 4 patients were classified as respondemmoresponders. Responders had to have a
reduction of> 70 CDAI points relative to baseline. Of the 854igrats given the induction
regimen, 499 (58%) were categorised as responddr&/are the focus of the published
effectiveness results. This population was diffeterthat followed up in the other
adalimumab maintenance trial CLASSIC Il in that diter were on average better
responders having achieved remission from inducfitse numbers of responders
randomised to the three trial arms of CHARM wer#) 1o placebo; 172 to adalimumab

every other week (eow); 157 to adalimumab weekly.

The coprimary outcome measures were designategetisentage of week-4 responders who
achieved remission at weeks 26 and 56. Pre-sp@séieondary outcomes included: 1)
percentage achieving response 70 and responsé M@@les 26 and 56; 2) Change in IBDQ
score from baseline at weeks 26 and 56; 3) pergeraehieving clinical remission at weeks
26 and 56 who were able to discontinue corticoglarse; 4) percentage achieving clinical
remission at weeks 26 and 56 who were able to disage steroids foe 90 days; 5)
percentage of patients with fistula remission (gtesof all fistulas that were draining at
screening and baseline visits); 6) Median timdliimaal remission among randomised
responders achieving remission. Post hoc analysasired subgroup responses and

sustainability of response.

At or after week 12 patients with disease flamesustained nonrespofiseere eligible to
cross over to 40 mg adalimumab eow which coud bal&®d to 40 mg weekly for patients
with continued nonresponse or recurrent flare.tRerprimary effectiveness outcome

(responders) any patients who crossed over wengedas remission failures.

A. Response 70 and B. Response 100
The published response 70 and response 100 ratesks 26 and 56 are summarised in
Table 26 . Rates reached statistical significandavour of adalimimab for both dose

regimens at both time points.

a
Flare was defined as an increase G0 CDAI points from that at week 4 and a CDAI scer220.

Nonresponse was defined as a CDAI score not reduced0 points from week 0.
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Table 26. Reported response 100 and response 70esin CHARM

Dose regimen (N) Number with response 100 (#5% C) p*
Week 26 Week 56
Placebo (170) 45 (26.59%80 to 34 28 (16.5%12 t023) NA
40 mg adalimumab eow (172) 89 (5244; to59 71 (41%34 to 49 < 0.001
40 mg adalimumab weekly (157 82 (5244;to 60 75 (48940 to 56 < 0.001
Number with response 70 (%5% C)
Week 26 Week 56
Placebo (170) 48 (28922 to 39 30 (18%13 to 29 NA
40 mg adalimumab eow (172) 93 (5444, to 61 74 (43%360 50 < 0.001
40 mg adalimumab weekly (157 88 (5648 to 63 77 (49941 to 57 < 0.001
* Adalimumab versus placebpz;test

The unpublished Industry Trial Report for CHARM piaed (CIC) values for response 70 at
time points for all assessment visits. These amensarised irFigure 20_

Figure 20. Response 70 rates amongst respondersGrARM




Similar CIC results were observed for responseat@are summarised ||| | GcGcGcN

Figure 21. Rates of response 100 amongst respondersCHARM

C. Remission
The primary outcome was the proportion of patiamtemission at weeks 26 and 56. The

results are summarised in Table 27 . The differémmt&een adalimumab groups and placebo

reached statistical significance in favour of adalnab for both dose regimens.
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Table 27. Remission at weeks 26 and 56 in CHARM

Dose regimen (N) Number in remission (%95% Cl) p*
Week 26 Week 56

Placebo (170) 29 (17982 to 23 20 (1298 to 13 NA

40 mg adalimumab eow (172) 86 (4082, to 47 62 (36%29 to 43 < 0.001

40 mg adalimumab weekly (157 73 (4798,t0 59 65 (41%34 to 49 < 0.001

* Adalimumab versus placebo; Cochran-Mantel-Haér)éztest adjusting for prebvious anti-TNF use.

The secondary outcomes of remission rates for fedlcliv up visit to week 56 are
summarised in Figure 22. Rate differences (adalialumplacebo) and rate ratios
(adalimumab/placebo) reached statistical signiftean favour of adalimumab at all time

points after week 6. Rates of remission in theiadahab eow arm diminished through

follow up. From week 12 to 16 onward, rate differesremained stable so that most benefit

of the intervention appeared to be delivered irfitise quarter of the trial. The rates reported

were group point prevalence values and do notatefit@intenance of remission at the patient

level. The difference in rates between the twoiadahab regimens at week 56 was not

significant (rate difference p = 0.32, rate ratie p.32).

Figure 22. Remission rates reported during follow p in CHARM

events | events JADALIMUMAB: 80mg week 0, 40mg week 2, then 40mg eow. Randomised week 4.

week : placebo : antiTNF ‘ RD @ LCI : UCl| | . . | RR: LCI: UCI
6  56/170 96/172 FO— @< —— 023 013 033| ' |HH ! ' [169 1.32 218
8  57/170 90/172 FO— e —— 0.19 0.08 029| ' |HW ' 111 |156 1.21 2.01
12 45170 90/172 FOH e = |026 016 036| . | HH || (198 1.48 2.64
16 351170 78/172 FO= e —S—— |025 015 0.34| | | HH{ | |220 157 3.09
20  36/170 74/172 FOH e —a— 022 012 031| ' | HE4 111 |2.03 1.45 2.85
26 29/170 68/172 FOH e —— 022 013 032 , | HEd | [232 159 339
32 29170 63/172 FOH e —— 020 010 0.29| ! | HEH ''' |215 1.46 3.16
40  27/170 65/172 FOH e —— 022 013 031| | +H&H 11 |238 1.60 3.53
48 23170 65/172| o4 e —a— 0.24 015 0.33| HBH || |279 1.82 4.28
56 20170 62172 | FO1 e —®—1 024 016 033] ! B ' |3.06 1.94 4.84
ADALIMUMAB: 80mg week 0, 40mg week 2, then 40mg weekly. Randomised week 4.
6 56/170 67/157 FOH8— —a— ; 010 -0.01 020| ' HEM ' ' |130 0.98 1.72
8  57/170 77/157 HO——0 —— 0.16 005 026| | |HHH | 1 |1.46 1.12 191
12 45/170 77/157 o4 o —— 0.23 0.12 033 | | HMH, || |1.85 1.38 2.49
16  35/170 81/157 O —o— —8— 031 021 041 ! HBH 1 [251 1.80 3.49
20 36/170 70/157 FOH O —®—— [023 014 033| | HHH || [211 150 2.95
26 29/170 73/157 FOH H—o— —S®—029 020 0.39| | HBH ' |273 1.88 3.95
32 29/170 72/157 FO— o —%— 029 019 038] HBH 111|269 1.85 3.90
40  27/170 72/157 | HOH —o— —#—| 030 020 040 | HBH || | 289 1.96 4.25
48  23/170 70/157 FOH o —8— 0.31 0.22 0.40 | HEH ' [3.30 2.17 5.01
56 20/170 65/157 | HOH o —m—]030 021 039] | & | 352 2.24 553

; : . . T T } 1 | | [ ‘

0 20 40 60 0.0 01 02 03 04 1 2 10

% w ith remission rate difference rate ratio

O placebo @ anti-TNF remission remission

At week 56 rate difference and rate ratio for both regimens of adalimumab v. placebo p = <0.0001

Patient level maintenance of remission was pultisheweeks 26 to 56. In the adalimumab
arms, 81% of patients in remission at week 26 swefaremission to week 56; this

represented 114 patients and 27% of all those raisdal to adalimumab. For patients
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randomised to placebo 48% of those in remissiareak 26 sustained remission to week 56.
This represented 14 patients and 5% of all thasgamised to placebo. The median time in
clinical remission that started at any time was d&ys for placebo group, 378 days for
adalimumab eow group and > 392 days for the adatiatuweekly group (p = 0.002 and p<
0.001 versus placebo respectively). Over 56 wdekas possible for a patient to enter a
remission state on several occasions. The puldicalid not make clear which occasion(s)

were used in the analysis or how and if double togrwas avoided.

D. Other outcomes

Published mean CDAI and IBDQ scores are summansé&dble 28 . No variance
information was provided. After week 12, CDAI aRDIQ scores for patients who crossed
over to increased adalimumab doses were includ#dekinalculation of group mean scores
although this was not made explicit. Mean CDAI ssodecreased, and mean IBDQ scores
increased, to a greater degree respectively indhémumab groups than the placebo group.
Since a true placebo group did not exist after wiekthe results thereafter are difficult to

interpret. Last observation was carried forware; ghoportion of patients evaluated at week
scH

Table 28. Group mean CDAI and IBDQ scores reportedor responders in CHARM

CDAI :mean*® IBDQ median®
- placebo 40 mg adalimumal 40 mg adalimumal p placebo 40 mg adalimumg40 mg adalimumg P
N=170 eow N=172 weekly N=157 N=170 eow N=172 weekly N=157
0 318 317 310 NR 125 128 123 NR
2 215 200 203 NR NR NR NR NR
4 170 153 162 NR 166.6 174 165 NR
6 178 150 162 NR NR NR NR NR
8 183 147 155 NR NR NR NR NR
12 NR NR
16 NR NR
20 NR NR
26 NR NR
32 NR NR
40 NR NR
48 NR NR
56 NR NR
* Data read from graph. Values after week 12 welaitzted including values for patients who crosseer to increased adalimumab.

From week 8 the responder patients who at basetme receiving steroids could begin
reducing steroide use (presumably at physiciargerdtion). This involved 66 placebo
patients, 58 and 74 patients respectively in tfdimdmab eow and adalimumab weekly
groups. The percentage of these patients who wermission at week 26 and who had
discontinued steroids was 3% (2/66) in the plaggibop, 35% (20/58) and 30% (22/74) and
in the adalimumab eow and weekly groups. Correspgruercentages at week 56 were 6%,
29% and 23% respectively. The percentages who wessmission at week 26 and who were

steroid free for at least 90 days were 3% in thegiho group and 19% and 15% in the

96



Adalimumab and infliximab for Crohn’s disease

adalimumab eow and weekly groups. Correspondinggpeages at week 56 were 5%, 29%

and 20% respectively.

Hospitalisation rates

Details on hospitalisation rates from the CHARMffiwere reported in the industry
submission, referenced to published abstracts by00F°and by Feagan 2067 The latter
abstract reports the hospitalisation rates in thegio arm and the combined adalimumab
arms, which were 22.4% and 14.0% respectively.Stheeek actuarial CD-related hospital
admission rates for the placebo and for the consbaulimumab arms were 13.9% and 5.9%
respectively. A difference in relative risk was apgmnt at two weeks after randomisation and
placebo patients had 4.5 times the risk of hospatbn at month 3 compared to adalimumab
patients. Wu (2007 used a Cox proportional hazard regression modaef@md that lower
CDAI scores were associated with a decreased fiskgpitalisation and CD related
hospitalisation. Simulated one-year rates indictttatla 70-point reduction on the CDAI
throughout the follow-up period reduced all-caussgitalisation risk by 28.3% and CD
related hospitalisation by 36.5% at year-end. Furimulations indicated that remission was
associated with a 43.7% decrease in the one-y&aofiall-cause hospitalisation and a 60.3%

decrease in CD related hospitalisation.

E. Other considerations - Subgroup analyses and css-over issues

Outcomes for patients with draining fistulas argtded in the next section.

The manufacturer's submission to NICE provided w2@land 56 results for placebo and

eow adalimumab group patients who had severe disgdsaseline (CDAI > 300). Results for
all severe patients and for severe week-4 respsivdere provided allowing calculation of
results for nonresponders with severe (JB@ble 29). There were 96 severe CD patients in
both placebo and eow adalimumab groups. Ratesre$sen, response 70, and response 100
are summarised iRigure 23 Remission rates at week 56 in adalimumab andptaarms

were 35% and 10% respectively; higher rates warerded for the less stringent response 70
and 100 outcomes. These rates were similar to ttepseted for all week 4 responders

(within 5%; listed in Table 29)['he rates in the eow arm for nonresponders witkergev

CD were about half those for week 4 responders CD
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Table 29. Response rates for severe CD patients@HARM

All week 4 responders Severe CD responders All severe CD patients Severe CD nonresponders
placebo eow anti- _ eow anti- placebo eow anti-TNF o _
OUTCOME | week | N=170 | TNFN=157 | PlRCEDON=96 r\r'N—g5 | N=149 N=135 2O BT RS2
Remission 26 17% 40% 14% 36% 11% 30% 15%
56 11.8% 36% 9% 33% 8% 27% 8%
Response 100 26 26.5% 52% 28% 56% 21% 47% 26%
56 16.5% 44% 17% 44% 13% 36% 18%
Response 70| 26 28% 54% 29% 58% 23% 47% 28%
56 17.6% 43% 18% 45% 13% 36% 18%

Figure 23. Response and remission rates for sevatisease responders in CHARM

ADALIMUMAB: 80mg week 0, 40mg week 2, then 40mg eow. Randomised week 4.

.. rate
Remission .
week ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ dift LClI UCl
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% of patients

0 placebo @ adalimumab

Other post hoc subgroup analyses

rate difference

Several post hoc analyses explored the effectigeoieadalimumab amongst subgroups of

patients defined according to various criteriaunahg: baseline C-reactive protein level

greater or less than 1 mg/ml; concomitant treatmathit or without immunosuppressant

medication; previous experience of anti-TNF therapyo previous experience. No

statistically significant subgroup differences daimumab effectiveness were observed.

Premature withdrawal from treatment and cross-aee to worsening disease

The published information about withdrawal fromatreent and cross over to open label

therapy was difficult to disentangle. The Indusknal Report provided fuller detail. Of 499
responders 29% (144) withdrew prematur|JJj t¥the placebo groj I of the
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eow adalimumab gro il andli] of the weekly adalimumab gro (il The
Industry Trial Report stated the overall prematlisgontuation rate amongst all patients was

I ith 79 of these occurring before randomisatimongst all 788
randomised patients withdrawals during the randechjshase we | N i»

placebo grourJ I i» the adalimumab eow group, < the
adalimimab weekly group, giving an overall rat{j | G
|
|
|

Cross over to open label treatment after week t@hed ||| I of patients
randomised to placeb|jjifof those randomised to adalimumab eow, || EGzN

of those randomised to adalimumab weekly. Thesebeusirepresented patients experiencing
worsening disease by flare or discontinued respdirs@sfer to open label for patients in the
weekly adalimumab group involved continuation af #ame dose regimésince cross over
was described as.8witched to open label treatment with 40 mg adafhab eow....
escalated to 40 mg weekly for those with contim@desponse or recurrent flare&fter

cross ovef'..continued nonresponse with open-label 40mg yedtsage resulted in
withdrawal” ® however there was no published information abowmt fong the state of flare
or nonresponse was allowed to continue before vathdl was implemented. The number of
responder patients that crossed over to open Veehot published. The Industry Trial
Report allowed calculation of cross overs and wakals amongst all randomised patients;

this information is summarised Figure 24
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Figure 24. Withdrawals from treatment and cross oves for flare or nonresponse in CHARM

*There was a discrepancy concerning one patiettitdrvalues for the adalimumab weekly group
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Quality assessment (based on published report frlwel 2002

Randomisation, allocation concealment and blindiege adequate. Baseline characteristics
were only reported for all patients, for all resgers and for all non-responders, not for each
of the trial arms. It was therefore not possiblgutige if baseline characteristics were evenly
balanced between the three arms of respondersfi@amnd eow or weekly adalimumab
groups) that were analysed for effectiveness outsoifihe frequency of placebo injections
was not documented. Information about patients witledrew was reported. After week 12,
patients with disease flare or nonresponse weoevetl to cross over to open label treatment.
It was difficult to determine how many respondeard how many randomised patients in each
group crossed over to open label treatment. Thasene statement defining how long after
cross over flare or nonresponse was allowed tdruombefore withdrawal was implemented.
Where necessary, the nearest or last observatiscavaed forward for continuous outcomes
but this was not stated explicitly and the amodmhissing data was not reported. A power
calculation was conducted and based on the priam@aiysis of 4-week responders achieving

remission at weeks 26 and 56.

The published text statedsecondary efficacy analyses were conducted fareated
patients, including both randomised responder antiomised nonresponder groups (all
randomised patients who failed to achieve a clinieaponse at week4§? Although this
might be technically correct, in the sense thatymea were conducted, it is misleading
because the results of these analyses were natedpuith the single exception of data on

healing of fistulas for a subgroup of patients vighulas at baseline and screening.

CHARM. Summary of effectiveness evidence.

778 patients given induction injections of 80mg d0dhg of adalimumab separated by 2
weeks were randomised at week 4 to maintenancaphevith placebo or 40mg adalimumab
every other week or weekly. Only results for resfms were published. Responders were
defined as patients who at week 4 had a CDAI sameced by> 70 points from baseline. At
weeks 26 and 56 there were significantly more redpopatients in remission in the eow and
weekly adalimumab groups than the placebo groui d40d 47% respectively versus 29%|at
week 26, and 62% and 65% respectively versus 20%ek 56 (p < 0.001 for adalimumab |v.

placebo). The rate difference (adalimumab — placéiyaemission reached statistical

—

significance in favour of adalimumab from week &wands and remained stable from abou
week 12 or 16 to the end of follow up (week 563ligating that most of the benefit from

active intervention was delivered during the figaarter to third of the trial.
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The proportion of responders (response 70) hadhished to less than 50% in all groups b

week 56. Response 70 rates diminis]EEEGEG_G
I < livered during the first part of the trial. Prema

withdrawal from randomised treatments (adalimumad placebo) waljjj}; withdrawal rate
from active intervention (adalimumab) Wi for responderfili] as nonresponder

<

\*2)

. Amongst the whole trial population randomise@dalimumab maintenance therapy

[l crossed over to open label treatment due to éiarenresponse. The distribution of

cross-overs between responders and nonresponderswiaar.

Pooling and indirect comparisons
The two adalimumab trials, CLASSIC Il and CHARMifdred fundamentally with respect to

populations analysed for outcome results. CLAS$I€gorted results for responders who

had achieved remission whereas the responders ARGt+had achieved only the less
stringent response of a 70 point reduction in CBedre. It would be inappropriate to
combine the results from these two trials. It Isvant that the manufacturer’'s submission for
adalimumab did not adopt a pooling approach. kecamt Cochrane reviéithe authors

stated the two studies evaluating adalimumab were evatliagparately due to
heterogeneity among the two trigise. CLASSIC Il and CHARM). Surprisingly the results
section of the review provided pooled results @anission (random effects model) and a
further different pooled result (which may have méged effects) was presented in the
discussion. On contacting the authors regardinggticonsistencies, we have been informed
that the review will be amended and the modifieio® made available in the Cochrane
Library in July 2008.

The two infliximab trials Rutgeerts 1999 (extensfoym Targan 1997) and ACCENT | both
employed a 10 mg/kg infliximab maintenance therapy and both reported results for
responders based on a CDAI score reduced fromibadst> 70 points. Therefore there is
potential for pooling results. However the pre-nbanmance “induction” phases of the two
trials were very different so that the populatianslysed for maintenance outcomes were
likely to be quite different at the start of maimé@ce. Responders in ACCENT | were
selected two weeks after a single exposure to g/kgmose of infliximab. In contrast
responders in Rutgeerts 1999 were selected betdvaad 12 weeks after their first exposure
to infliximab and were required to have a respofiséasting 4 weeks. A further considerable

difference between the responders in the two tvals the degree of exposure to infliximab
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prior to their selection as responders; in ACCEN@&sponders were defined after a single 5
mg/kg exposure, whereas Rutgeerts responders baudbeen exposed to any of the
following: one 5 mg/kg, one 10 mg/kg, one 20 mgkkge 5 mg/kg and one 10 mg/kg, two 10
mg/kg, one 20 mg/kg and one 10 mg/kg, or no inflixb. The cumulative effect of these
differences in responder population (up to 6 faftedence in exposure, different requirement
in duration of response 70, and between 4 anddedifference in duration of induction
phase) is that the populations were unlikely tsiéciently similar for the pooling of results
to be informative. The current version of the rec@ochrane review reports pooled results

for these trials but the modified version plannedJuly 2008 may well not.

Indirect comparisons between the placebo contreoliathtenance trials so as to gain an
estimate of relative effectiveness of the two 8iNIF agents was not undertaken for this non-
fistulising adult population. Indirect comparis@quires that trials for different interventions
of interest share a common comparator arm. Fomdnatenance trials the differences
between “placebo” groups were numerous and nolyepsantifiable; different induction
drugs were administered on differing numbers obsimns for different periods of time,
followed by selection of responders by differingaria representing different proportions of
the randomised populations. The basis of indirentgarison depends on strict comparability
of the trial arms common to the compared trialglfia case the placebo arms). In these
circumstanes indirect comparison would be mislegdimd unjustified. It is noteworthy that
neither of the manufacturers’ submissions perforfoeahal indirect comparison based on

these trials.

5.2.2.3 Trials recruiting patients with fistulas
Two trials, Present 199%an induction trial, and ACCENT®la maintenance trial, compared

infliximab to placebo for adults with fistulisingGC There were no trials of adalimumab that
enrolled only from this patient group. In these twals all patients had one or more fistulas
at the time of randomisation and the main outcoraasures focused on the status of fistulas
during follow up. The outcomes measured are ligtethble 30 and the main trial
characteristics summarised in Table 31. For referguurposes this section also includes

fistula status results for the small subgroupsdodtgpatients that had fistula in other trials
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Table 30. Outcomes measured in trials of fistulisigg CD

% achieving | CDAI IBDQ PDAI Response: Complete | Additional
70- point score score score Reduction of | response: | outcomes
response on| (mean | (mean | (mean | 50% or more | absence of
CDAI or or or of draining draining
median) | median)| median)| fistula fistula
Infliximab
Present| X v X v v v Time to beginning
1999 (at 2 or more | (at 2 or of response;
consecutive | more duration of
Visits) consecutive| response
Visits)
ACCENT | v v v X v v Subsequent
11°° | (sub-group time until loss response amongst
only) of response previous non-

(at
consecutive
visits >4
weeks apart)

responders,
response rate in
patients who lost
response and
crossed over
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Table 31.

Main study and population characteristicdor trials in fistulising adult populations

Study ¥ Study | Population: severity of CD Intestinal areas affected; | Main concomitant Previous/concomitan] Intervention and
wks (baseline PDAY, CDAI and IBDQ if stated) | Fistula: N & location medication® * treatment with anti- | comparator (dosing
Drug N TNF inhibitors regimen)
Present et 18 > 1 draining abdominal or perianal fistula>of| Mainly ileum & colon, Aminosalicylates (mainly), | Exclusion criterion: | Intravenous infusions of
al., 1999’ 3 months duration. also ileum only, & colon | also mercaptopurine or Infliximab within 3 placebo, 5mg/kg
94 only. azathioprine, months of study; no | infliximab or 10mg/kg
I nfliximab Mean baseline PDAI (IQR): 9 (7-10.5) corticosteroids & further details. infliximab at weeks 0, 2
placebo; 8 (7-10), 10 (8-12) infliximab Fistula: 1, 45%; > 1, 55%;| antibiotics and 6.
groups. mainly perianal fistula, a Study visits at least ever|
few abdominal. 21 days; total follow up
Mean baseline CDAI (SD): 193 (92) placebo; not stated.
184 (98), 185 (97) infliximab groups.
(IBDQ not stated)
Sands et al., | 54 > 1 draining abdominal or perianal fistulaof| Mainly ileum and colon, | Aminosalicylates (mainly), | Exclusion criterion: | Intravenous infusions of
2004° 3 months duration. also ileum only and colon | also mercaptopurine or previously treated 5mg/kg infliximab at
ACCENT Il | 282 only. azathioprine, with infliximab weeks 0, 2 and 6 for all
PDAI scores not stated. corticosteroids and patients; at week 14
I nfliximab Fistula: 1, 44%; > 1, 56%;| antibiotics, few responders and non-
CDAI at baseline: 60%150, 33% 220; mainly perianal fistula, methotrexate. responders randomised
some abdominal or recto-| Previous medication: to placebo or 5mg/kg
Median baseline IBDQ (IQR) (responders): | vaginal. mercaptopurine / infliximab at weeks 14,
168 (145-193) placebo, 155 (135-187) azathioprine (mainly) & 22, 30, 38 and 46.
infliximab 161. antibiotics, some
[136-176 (non-responders)] cyclosporine, tacrolimus or|
methotrexate

Both studies were industry sponsored multicemiaéstconducted in US, Canada and EurdpBDAI = perianal disease activity ind&%. % not on any medication not stated.
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Present 1999° (infliximab)
Present 1999 was a small study that randomised 31 patientatmepo, 31 and 32 patients

respectively to 5 mg/kg or 10 mg/kg infliximab isfd at weeks 0, 2 and 6. Follow up extended to at

least week 18 with assessment visits every fouksvéem week 2 onward.

The primary outcome was a greater than 50% reduatithe number of draining fistulas relative to
baseline evaluated by physical evaluation and wbdewver at least two consecutive study visits at
any time during the trial. Secondary outcomes iteth complete absence of draining fistula
observed over at least 4 weeks (i.e. across dttleasonsecutive study visits) at any time durting
study, time to beginning of response, and duratiaesponse. Changes in CDAI and PDAI scores

were reported for some patients.

The results for the primary outcome (50% reductidraining fistula occuring at any time over at
least 2 consecutive clinic visits) and for complabsence of draining fistula over two consecutive
clinic visits are summarised Figure 25 For both these outcomes infliximab at both deggmmens
was more effective than placebo (P = 0.002 and®2 for 5 and 10 mg/kg regimens respectively).
The point estimates for response rates were assdaidth substantial uncertainty because of the
small group size; for the combined infliximab grsupe response rate was 62% (95% CI 50% to
73%) compared to 26% (95% CIl 14% to 43%) for tteeebo group (P < 0.001). For those with a
response the median time to response was 6 wedks placebo group and 2 weeks in the infliximab

groups (see Table 32)

Figure 25. Rates and rate differences for 50% redttion and absenceof draining fistulas

Placebo or 5 mg/kg infliximab or 10 mg/kg infliximab weeks 0, 2, 6.

events - events

infliximab regimen | placebo  anti-TNF 50% reduction in fistulas RD = LCI - UCI
5mgkgweeks 0,2,6 | 831 2131 —O— —@— ] || Wnz]niey o
10mg/kg weeks 0, 2, 6 8/31  17/31 FO—+H—e—i — - 0.30 0.07 0.54

Complete absence of fistulas

5 mg/kg weeks 0, 2, 6 ‘ 431  17/31 HFO— —e— ——®——— |042 021 063

10mg/kg weeks 0, 2, 6 4/31 12/31 FO—+—=-e— —a— 0.25 0.04 0.45

0O 20 40 60 80 O 0.25 0.5 0.75

Group rate (%) Rate Difference
O placebo e Infliximab ( Infliximab - Placebo )

106



Adalimumab and infliximab for Crohn’s disease

Table 32. Time to onset of primary outcome

Length of time to the beginning of a responégays: MEDIAN & interquartile range)

Placebo n=8 5 mg/kg. n=21 10 mg/kg. n=18 5 or 1&mo~E39
MEDIAN [days] 42 14 14 14
interquartile range 15-72 14-42 14-42 14-42
P vs placebo NA NR NR NR

¥ Only patients with primary response included. NRotreportred. NA = not applicable

The median duration of response (defined as thémuam period during which the patient
experienced a 50% reduction in draining fistulaayw@pproximately three months. For infliximab
patients, 29/63 (46%; 95% CI 34% to 58%) experidraammplete absence of draining fistulas for at
least two consecutive clinic visits compared witB14(13%; 95% CI 5% to 29%) of patients in the
placebo group (p <0.001).

The median CDAI and PDAI scores reported for basedind weeks 2 and 18 of follow up are
summarised in Table 33 . By week 2, statisticaliypiicantly better (i.e. lower) scores were found
for the infliximab groups compared to the placebaug. The statistical significance of the differenc
between groups had weakened or disappeared byMedot all patients contributed data for the

analyses (i.e. this was not an intention to treatyesis).

Table 33. CDAI and PDAI scores reported in Preserttrial

_ Infliximab 5mg/kg Infliximab 5mg/kg
PLACEBON =25 weeks 0, 2, & = 27 weeks 0, 2, & = 27
Outcome week Median IQR Median IQR TP Median IQR B
CDA 0 162 126-265 163 99-284 0.71 203 112-254 0.66
scordt 2 171 114-252 108 83-203 0.04 111 89-164 0.06
18 160 72-206 104 47-177 0.23 123 58-1['5 0.32
PDAI 0 9 7-10.5 8 7-10 0.69 10.0 8.0-12.0 0.31
2 8 6-10 6 3-7 0.02 6.0 4.0-8.0 0.04
scoref
18 7 4-9 4 1-7 0.05 5.0 3.0-8.0 0.14
T anti-TNF v placebo using analysis of variance pthoe . Last observation carried forward for missing values
CDAI= Crohn'’s disease activity index. PDAI = peribd&sease activity index

Quiality assessment based on published réport

Randomisation and blinding were adequate and aitotaoncealment was likely to have been
adequate. Baseline characteristics were generallybalanced although there was a greater
proportion of patients in the infliximab groups thad had previous segmental resections compared
to the placebo group. Draining fistulas of lessitttaee months duration were excluded from the
primary analysis. However the number or frequerfapese fistulas was not reported, and it was
unclear if these were also excluded from the sesmynoutcome of a complete absence of a draining
fistula. Total follow up time for the primary outo@ was unclear. No power calculation was

performed. Last observation was carried forwarddDAl and PDAI analyses but the amount of
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missing data was unclear. There were only six ptermaavithdrawals from treatment, four from the

placebo group and one patient from each of thiinfab groups.

PRESENT. Summary of effectiveness evidence.

Patients with one or more draining fistula of mtiven three months’ duration, and an unreported
number of fistulas of less than three months’ domatwere randomised to placebo or 5 mg/kg
infliximab or 10 mg/kg infliximab, by IV infusiontaveeks 0, 2 and 6. More patients in the infliximab
groups than in the placebo group achieved the pyimatcome defined as: a reduction in the number

of three month-duration draining fistulas presériiaseline by at least 50% lasting for at least two

o

consecutive clinic visits. The percentage of pasieasponding to infliximab was 62% (95% CI 509
to 73%) compared to 26% (95% CI 14% to 43%) forpglaeebo group (p <0.002). The median time
to response was two weeks for infliximab groups sirdveeks for placebo group. The duration of
response was the same for both groups (median aBomeeks).

More patients in the infliximab groups than in filacebo group achieved the secondary outcome|of
absence of draining fistula lasting for at least t@nsecutive clinic visits. The percentage ofgrat
responding to infliximab for this outcome was 4835% CI 34% to 58%) compared to 13% (95% CI
5% to 29%) for the placebo group (p <0.001).

ACCENT 1% (infliximab)

This was a maintenance trial that recruited 30&ptg who had one or more fistulas of at leastthre

months standing. Of the 306 enrolled patients 28&wassessed for “response” at week 14 after
administration of infusions at weeks 0, 2 and 6 afig/kg infliximab. “Responders” were defined as
those patients with at least 50% reduction in dingifistulas relative to baseline, observed at both
weeks 10 and 14. Sixty nine percent (195 patiems$ classified as responders. Both responders and
non-responders were randomised to placebo (96 mdeps; 43 nonresponders) or to 5 mg/kg of
infliximab (99 responders; 44 non-responders) whielhe administered at weeks 14, 22, 30, 38, and
46. Assessment visits were scheduled at weeks®),1®, 14, 22, 30, 38, 46, and 54. After week 22
patients losing response could cross over to 5 grigfkiximab from placebo and from 5 mg/kg
infliximab to 10 mg/kg infliximab. The fistula sta outcome measures were:
» Loss of response; defined as a recrudescenceiafrdydistula or a change in therapy or a
need for surgery or drop out due to lack of efficaca worsening of luminal disease activity.
* Response; defined as 50% reduction from baselideaiiming fistula observed at consecutive
visits 4 or more weeks apart.

» Complete absence of draining fistula.
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Primary outcome
The primary outcome was designated as time todbessponse in responders. The results are

summarised in Figure 26 .

Figure 26. Time to loss of response by responders ACCENT II

—0— placebo —@— Inflixmab

100 -
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60

50 - randomisation
40 | w eek

30 -
20
10 -

% without loss of response

0 4 8 12 16 20 24 28 32 36 40 44 48 52
w eeks

Data taken from published graph and redrawn.

The median time to loss of response after randdioisavas 14 weeks in the placebo group and more
than 40 weeks in the infliximab group (p <0.001dxy rank test). In the infliximab group, 42% of
responders lost response, and in the placebo gé@9plost response. The main reasons for loss of
response in the primary outcome were: change atnrent (38% of placebo, 25% of infliximab) or
recrudescence of fistula (22% placebo, 16% infladin

Response and complete response

At 30 weeks 33% and 64% of the placebo and inflatingroups respectively had a response (50%
reduction in draining fistula from baseline forledst two consecutive visits), and at week 54 the
corresponding percentages had diminished to 23%&¥drespectively (p = 0.001). The
manufacturer’s submission to NICE contained Cl@iinfation for additional weeks of follow up.
These are summarisediigure 27 Prior to randomisation, except at week 2, thesratere about
equal as would be expected since all responderrntatieceived identical induction therapy up to
week 14 and baseline characteristics were welhioalh At week 2 a surprising difference between
groups was observed with higher rate for the ptgisabsequently randomised to infliximab. At week
14 the placebo group did not receive infliximabtekfrandomisation at week 14, response rates
diminished in both groups. From week 22 the raffedince (infliximab — placebo) reached statistical

significance in favour of infliximab, after week 8&e differences diminished indicating that most
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benefit for maintenance of response from activeri@ntion was delivered between week 14 and
week 30. By week 30 the intervention group hadivecktwo extra infusions of infliximab compared

to placebo patients.

Responders with loss of response during the postaraisation phase were allowed to cross over
after week 22 to an increased dose of infliximaie Tenewed response rate in these cross over
patients was reported as 25/41 (61%) in the plagetaap (crossed over to 5 mg/kg dose) and 12/21
(57%) in the intervention group (crossed over tariiflkg dose). However Figure 1 of the publication

shows 50 crossovers from placebo and 28 from 5 grigfliximab *°

Figure 27. Rates and rate differences for 50% reduction of draining fistulas in ACCENT Il re sponders

Induction: 5 mg/kg infliximab weeks 0, 2, and 6. Randomised week14 to
placebo or 5 m/kg infliximab weeks 14,22,30,38, and 46.

events - events

week: placebo : antiTNF RD : LCI : UCI
2 47/99 58/96 FO—@— 1 . | 013 001 o027
6  79/99  74/96 fivel l . |-003 -014 009
10 95/99  91/96 'e) 1 i |-001 -0.07 0.05
14  89/99  90/96 Hy l - ' | 004 -004 012
22 54/99  71/96 HQe l —®&— | | 019 006 033
30 32/99 61/96 HFO—+ @ } —m— ]| 031 018 045
38  27/99 51/96 FOH o ; —a— |026 013 039
46 27/99 51/96 FOH@— ; —m— |02 013 039
54  23/99  42/96 FO- o ; —m— ' |o021 o008 034

0O 25 50 75 100 -02 O 02 04

% w ith 50% fistula reduction rate difference

O placebo e anti-TNF 50% reduction in fistulas

The published report provided information aboutrdites of “complete response” amongst
responder§’ A complete response was defined as a complet@edsé draining fistulas. The
definition for a response requiredb0% reduction in fistulas for at least four week§complete
response” differed in that no minimum duration wpscified. It was unclear, but likely, that this
definition applied only to draining fistulas oflatist three months’ standing at baseline. The
frequency of draining fistulas at baseline thatenefrless than three months standing was not

reported. The results for a complete responsewanenarised ifFigure 28

At week 2, after only a single dose of infliximaP81195 (66%) of patients already had a “complete
response”. Unexpectedly more patients who wereesjuleitly randomised to infliximab had a
complete response than those subsequently randbtoigdacebo (P = 0.014). By 14 weeks 66% and
69% of responder patients that were randomisethttepo and infliximab respectively had a

complete response. The rate of complete responesponders diminished in both groups after week
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14. From week 22 the rate differences (infliximaplacebo) reached statistical significance in favou
of infliximab and from week 30 remained stable aading that most benefit in maintenance of

response from active intervention was deliveredvbeh week 14 and week 30.

The rate for a complete response amongst all edrpltients at week 14 was reported to be 48%
(147/306); this generated a 75% (147/[99+96]) cataptesponse for responders at week 14 which
according to published figure 2B corresponded teknd) rather than to week 14.

Figure 28. Rates and rate differences for complet@sponse amongst responders in ACCENT I

Induction: 5 mg/kg infliximab weeks 0, 2, and 6. Randomised week14 to
placebo or 5 m/kg infliximab weeks 14,22,30,38, and 46.

events events
week | placebo : anti-TNF \ RD LCI : UCI
0 0 /99 0 /96 ¢ }‘1 | 0.00 - -0.02  0.02
2 73 /199 55 /96 I—O—F|_._| —a— 0.16  0.03 = 0.30
6 46 / 99 49 / 96 T —a— ! -0.05 -0.19 - 0.09
10 28 /99 24/ 96 I-#L' —— : 0.03 -0.09  0.16
14 34 /99 30 /96 I#ﬂ —a— | 0.03 -0.10 0.16
22 59 /99 43/ 96 FHOHe —a— 0.15 0.01 0.29
30 73 /99 50 / 96 HO— | _@— —— 0.22 0.08 0.35
38 76 /99 53 / 96 FO— | o ——a— 0.22 0.09 0.35
46 79 /99 55 /96 FO— ——8&—— | 023 010 035
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Hospitalisations and major surgery

The manufacturer’s submission to NICE presentedtsefor major surgery and for hospitalisation for
all patients in ACCENT Il whether they crossed owedid not cross over. For this purpose the
placebo arm was termed “episodic treatment” andntigimab arm “scheduled treatment”. A 2.4
fold lower rate was reported for the scheduledttneat group. There were two important differences
between these treatments. Firstly patients in épesbdic” arm experienced a four month mandatory
withdrawal of active intervention (from weeks 628) not experienced by patients in scheduled
treatment. Secondly after week 22 the “episodicugrpatients were restricted to 5 mg/kg infliximab
at episodes of worsening disease, where as thedstdd treatment” group were able to receive 10
mg/kg. Restricted access to treatment (weeks @)tarad restricted dosage represent biases likely to
favour the “scheduled treatment” group for any cangons after week 6. Furthermore the “episodic
treatment” procedure was unlikely to reflect howepmsodic strategy might be implemented in real
world clinical practice, both with respect to tlwaif month gap in active intervention and with regar

to restriction of dose. Because of bias in the aispns made and the probable dissimilarity between
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the trial episodic treatment and likely clinicahptice, it was considered here that the hospitalisa
rate for the “episodic” treatment and the compariaith the scheduled treatment to be very

approximate guides.

The considerations described above also applyetodiues reported for the percentages of patients

requiring major surgery (13% and 2% in “episodintiascheduled treatment arms respectively).

Other outcomes reported for ACCENT Il

The ACCENT If° published report presented the median decreaselfaseline in CDAI score at
weeks 30 and 54 for all patients. Improvementsadismn CDAI were statistically significantly

greater for the infliximab group (p = 0.004). Madiacreases from baseline in IBDQ scores at weeks
30 and 54 were also significantly greater for tiféximab group than the placebo group. Baseline
scores for all patients by group were not provided baseline balance were therefore uncertain. In
the case of missing values, the last observatiane warried forward for the CDAI and IBDQ

outcomes. The results are summarised in Table 34.

Table 34. Median CDAI and IBDQ changes ACCENT I[f°

Median decrease in CDAI score from baseline
WEEK INFLIXIMAB n=139 PLACEBON= 143 P infliximab v placebo
30 42 16 0.004
54 40 15 0.004
Median increase in IBDQ score from baseline
30 14 4 0.002
54 10 5 0.03

Baseline scores were reported for responders bymgrand for all nonreponders but not for all
patients by group.

Further results for the ACCENT®fItrial were presented in two separate paff&fsOne reported a
post hocanalysis of the subgroup of responder patients rgittovaginal fistulas (11 received placebo
and 14 received the 5mg/kg dose regimen of inflaty® the other paper performegast hoc
analysis on incidence of abscess development iematresponding to infliximab with closure of
fistulas®® The first of these papers was underpowered for dionclusions to be drawn. In ACCENT
11°°, cross-over to an increased dose of infliximab allsved for all randomised groups (including
placebo) from week 22 onward; this resulted inrtifgan dose of infliximab in the placebo group
(quoted as 20 mg/kg) being approximately half tdfahe intervention groups (quoted as 40 mg/kg).
Thepost hocanalysis for abscess development compared thesgrtwps and reported no

statistically significant difference in rates (13%19%; p=0.526).
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Quiality assessment (based on published report Semas 2004°)

Randomisation and blinding were adequate and aitotaoncealment likely to be so. Baseline
characteristics for responders were well balanetdiéden placebo and infliximab arms; however for
the all-patient comparisons between infliximab atatebo arms (e.g. of change in IBDQ and CDAI
scores relative to baseline) it was not possibest®rtain if groups were balanced at baselineieThe
was a lack of clarity in the methods section so ithaas difficult to determine if the sentenceData
for patients that crossed over from placebo taxinfiab were censored before cross over occurred..”
referred to the survival analysis of loss of regeorif it did, the reason for different handlingoobss
overs in the compared groups is difficult to intetpThe number of patients who withdrew
prematurely was unclear except for discontinuaforadverse events. No power calculation was
undertaken. The last observation was carried fahaarnecessary for continuous outcomes but the

amount of missing data was not reported.

ACCENT Il. Summary of effectiveness evidence.
After induction infusions of 5 mg/kg of infliximaét weeks 0, 2 and 6, 64% of enrolled patients were
classified as responders. Responders were deffpdtnts experiencing at both weeks 10 and 14 a
> 50% reduction in the number of draining fistullaattwere present at baseline of at least three
months standing.

After week 14, the median time to loss of respdnseesponder patients was greater for patients
randomised to placebo than for those randomisedntnued infliximab treatment of 5 mg/kg at
eight-week intervals (p < 0.001). More respondédiepés randomised to inflixmab at week 14
experienced a response (closure 60% of draining fistula for at least 4 weeks) tlaichresponder
patients randomised to placetad from week 22 the rate difference (infliximaplacebo) reached
statistical significance in favour of infliximab fier week 14, response rates diminished in both
groups. From week 30, rate differences diminisineecating that most benefit from infliximab was

delivered between week 14 and week 30.

Other trials reporting on subgroups of adults wiigtulas

Two other trials reported on effectiveness of @NF therapy for closure of fistulas - the GAIN
induction trial of adalimumaBand the CHARM maintenance trial of adalimuniam the GAIN
trial® at end of follow up (week 4) similar rates of filt improvement were recorded for adalimumab
and placebo groups (3/20 and 5/25 respectivelyd. GJHARM triaf? reported a measure termed
“fistula remission” for the subgroup of trial patis that had fistula at screening and baselin¢ulgis
remission was defined as the percentage of patmtiilosure of all fistulas that were draining at

screening and at baseline (separated by two weéks)la remission was observed for 30% (21/70)
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and 13% (6/47) of combined adalimumab groups aadgblo group respectively at week 26 and for
33% (23/70) and 13% (6/47) respectively at week 56.

5.2.2.4 Paediatric CD trials
Patients in these trials were 18 years of agesst [Ewo trials, Baldassano 206and REACH

(Hyams et al 200'7) looked at the effectiveness of different dosemfikimab in paediatric CD

patients. There was no placebo arm in either tfiaére were no trials of adalimumab in childreneTh

outcomes measured are shown in Table 35 and tty sharacteristics are summarised in

Table 36

Table 35. Outcomes measured in trials of paediatri€D

% of patients | % achieving response| PCDAI Additional outcomes
in remission score
(PCDAI (mean or
score <10 median)
Infliximab
Baldassang v v decrease in CDAI of| v Endoscopic lesion severity score (in
2003° > 70 points OR: 10 consenting patients )
points on PCDAI
REACH" | v v decrease in PCDAI | v IMPACT Il score; % discontinuing

(or: CDAI of > 15 points and total corticosteroids; Change in height status
<150) PCDAI score <30 (sub-group); Clinical response following

crossover

PCDAI = paediatric CD activity index.
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Table 36. Main study and population characteristicspaediatric trials

Study & Country Study Population: severity of Intestinal areas Main concomitant Previous/concomitant | Intervention and
Sponsor length/size CD affected medication, % not on| treatment with anti-TNF| comparator (dosing
(baseline CDAI and any medication inhibitors regimen)
IBDQ if stated)
Baldassano et| Multi- 12 weeks Moderate to severe active Mainly ileum and | Mainly No details Single intravenous
al., 2003* centre (US,| n=21 disease despite previous| colon, also colon | aminosalicylates and infusion of 1 mg/kg
Europe) treatment, PCDAR30 or | only and corticosteroids, also infliximab, 5 mg/kg
Supported by modified CDAI>200 gastroduodenal mercaptopurine or infliximab or 10 mg/kg
Centocor Median PCDAI 56, 45, 41 azathioprine, infliximab over at least 2
infliximab groups (no antibiotics, few hours at week 0
placebo group), median methotrexate (no placebo group)
modified CDAI score
455, 317, 312 % not on medication
(IBDQ not stated) (if any) not stated
Hyams et al., | Multi- 54 weeks Moderate to severe CD | Mainly colon Mainly Exclusion criteria: 3 intravenous infusions ag
2007 centre (US,| n=103 PCDAI > 30 at baseline | and/or ileum, also | mercaptopurine or | Previously treated with | induction therapy with
REACH" Canada, Mean baseline PCDAI upper tract azathioprine, also infliximab or other anti- | Infliximab 5mg/kg (weeks
Europe) (SD) 42.1+ 9.2 and 40.1 aminosalicylates and| TNF agent 0,2,6) followed by:

Supported by
Centocor

+ 6.8 (infliximab groups,
no placebo group)

(no other baseline
measures)

corticosteroids, few
methotrexate

% not on medication
(if any) not stated

5 infusions of
maintenance therapy with
Infliximab 5mg/kg
administered at weeks
14,22,30,38,46 or

3 infusions with
Infliximab 5mg/kg at
weeks 18,30,42

D
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Baldassano 2003 (infliximab)
The small trial of Baldassano 2d0®@xamined if a single dose of infliximab inducedeaponse in

paediatric patients. Patients were randomisedltong/kg (n=6), 5 mg/kg (n=7) or 10 mg/kg (n=8)
infusion. Patients were followed up to week 12. Phienary outcomes were improvements from
baseline in PCDAI and modified CDAI score. Othetcomes were the percentage of patients

responding and the percentage in remission.

Table 37 shows the median percentage improvemdEIDAI score at various follow up times
relative to baseline. No clear pattern relatinépttow up time or dose regimen was apparent. Totwha
extent improvement in scores resulted from infliabrtreatment is impossible to determine because

of lack of an appropriate placebo control group.

Table 37. Improvement in PCDAI score Baldassano 2@0

Median % improvement from baseline in PCDAI score
Week Infliximab dose
1mg/kg 5mg/kg 10mg/kg

1 47 37 35

2 40 65 53

4 27 57 28

8 32 28 64

12 27 13 40

Response and remission results are summarideigjire 29 All estimates were associated with

great uncertainy due to the small number of paicis. The proportion of patients in response
approached 100% after one week in all groups as ttnded to decline during follow up. There was
little difference between the groups. How muchhef tesponse was intervention-dependent cannot be
determined because of the lack of an appropriateeplo control group that did not receive

infliximab. For remission, no clear pattern relgtio dose or length of follow up was apparent. Agai
because of the lack of an inactive control it ipassible to determine the contribution of inflixima

to the observed results.
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Figure 29. Response and remission rates rates reped in Baldassano 2003 (results as reported, notT)
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Response was defined as at least a 10 point reduction in PCDAI or at least a 70 point reduction in modified CDAI
score; remission was defined as a PCDAI score less than 10 or a modified CDAI of less than 150

Quality assessment (based on published report)

Randomisation and blinding were adequate and aitycaoncealment likely to be so. With such
small numbers in each group it is not surprisirag #ome baseline characteristics were imbalanced,
notably the 10 mg/kg group consisted almost exeéihgiof boys and the baseline CDAI score was
substantially higher for the 1 mg/kg group thantfe 5 mg/kg and 10 mg/kg groups. The number of
patients completing the trial was reported to b#9Ro power calculation was done and analyses did

not appear to be ITT.

Baldassano 2003. Summary of effectiveness evidence
An induction infusion of 1 or 5 or 10 mg/kg of ixiimab improved PDAI scores relative to baseling.
Induction increased the proportion of patientseisponse (40% to 100% depending on dose and
follow up time) and in remission (0% to 50% dep@&gdin dose and follow up time). The study was
underpowered so that these effectiveness estimatesassociated with great uncertainty; no clear
pattern was evident relating outcomes to dose ragirmhe lack of a placebo control group renders

interpretation of results problematical.
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REACH (infliximab)

The REACH triaf? was called an “induction and maintenance” stua@jiefts received induction

doses of 5 mg/kg of infliximab at weeks 0, 2 an&ésponders were defined as those who reduced
baseline PCDAI by at least 15 points and had aesab80 or less at week 10. Responders (only) at
week 10 were randomised to either five further dasfec mg/kg every 8 weeks delivered at weeks

14, 22, 30, 38, and 46 or three further doses el@Vevery 12 weeks at weeks 18, 30, and 42. Of 112
patients entering the induction phase, 103 wessifiad as responders and 99 were analysed. The
lack of a placebo control group not receiving xifiab means that it is difficult to determine toath
extent maintenance of response after inductionattabutable to infliximab intervention. No primary
outcome was identified. Response and remissioritsesare reported for weeks 30 and 54 and weeks
10, 30 and 54 respectively. These are summariseijiure 30 The differences between the two

dose regimens for both response and remissiontlawmEeks 30 and 54 reached statistical

significance (p < 0.05) in favour of the more frequidose regimen.

Figure 30. Post induction response and remission t@s for responders in the REACH trial
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Response defined as decrease in PCDAI of 215 points from baseline and total no greater than 30. Remission
defined as a PCDAI < 10 points.

The REACH publicatioff? also reported changes from baseline (mean andnSBgDAI score,
IMPACT Ill score (a QoL measure), and daily cortitaroid use. Last observation was carried
forward where values were missing. Information was/ided for all “responders” (i.e. the two trial
arms combined) or separately for the two diffetegsitment groups, at weeks 10, 30 and 54. The
results are summarised in Table 38. The “all redpanresults” do not represent a randomised

comparison but rather a “before vs after-treatmeathparison for a subgroup of patients
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(responders) that were selected because they dibifavourable response. Since a “no-treatment
control group” was not included in this trial, thealyses do not provide robust quantitative
information about the effectiveness of infliximaidy paediatric patients and the favourable changes

reported are difficult to interpret since an indetimate proportion of the effects observed may have

been infliximab-independent.

Table 38. Changes from baseline in outcome measuneported for the REACH trial

PCDAI: mean (SD) decrease from baseline [improvement]
GROUP Week 10 Week 30 Week 54 N
Doses every 8 weeks -33.2 NR NR 52
Doses every 12 weeks -29.4 NR NR 51
Groups combined -31 (10) -25.5 (16) -27 (16) 103
P < 0.001 vs baseline
IMPACT Ill: mean (SD) increase from baseline [improvement]

GROUP Week 10 Week 30 Week 54 N
Doses every 8 weeks NR 24.7 26.5 NR
Doses every 12 weeks NR 18.3 22.5 NR
Groups combined 23.9 (16) 21 (18) 24 (17) 76
P < 0.001 vs baseline

Corticosteroid dose (mg/kg): mean (SD) decrease from baseline [improvement] N
GROUP Week 10 Week 30 Week 54
Doses every 8 weeks NR NR NR 52
Doses every 12 weeks NR NR NR 51
Groups combined 0.3(0.4) 0.39 (0.4) 0.3 (0.59) 103
P < 0.001 vs baseline

Patients’ corticosteroid use: n discontinued of N users (%)

GROUP Week 10 Week 30 Week 54 N
Doses every 8 weeks 12 of 24 at baseline (50%) NR 10 of 12 at week 10 (83%) NA
Doses every 12 weeks 3 of 12 at baseline (25%) NR 5 of 9 at week 10 (56%) NA
Groups combined 15 of 36 at baseline (42%) NR 15 of 21 at week 10 (71%) NA
Randomisation was at week 10. NR = not reported. NA = not applicable

After week 10 responder patients were allowed essover to increased infliximab for worsening

disease state. The increases in infliximab alloimetlided transfer from infusions every 12 weeks to

every 8 weeks and increase in infusion dose frangikg to 10 mg/kg. The proportion of patients

that crossed over was 40%. The number of respgatiemts that withdrew prematurely was reported

as 22 (21%), but it was unclear if this includedhdiawals of patients who had crossed over to

increased infliximab.

Quality assessment (based on published report)

Randomisation was adequate and allocation concealikely to be so. This was an open label study

with no blinding. Baseline characteristics werelalanced. The number of patients withdrawing

was reported but it was not clear if this alsoudeld cross-over patients who later withdrew. A powe

calculation was done and analyses were ITT.
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REACH. Summary of effectiveness evidence.
A 10 week induction phase with infusions of 5 mgdtdnfliximab at weeks 0, 2 and 6 was followeg
by randomisation of responders at week 10 to fuheg/kg infusions every 8 weeks or every 12
weeks. At week 10, 88% of enrolled patients weassified as responders. Response rates for

responders diminished to less than 50% by weeK 5 difference between dose regimens reached
statistical significance in favour of the 8 weekifliximab dose regimen. About 40% of patients

crossed over to increased infliximab because ofeming disease status. About 20% of patients

withdrew from treatment prematurely.

5.2.2.5 Results in non-responders
Published results for maintenance trials focusedasty responders (determined at week 2, or 4an th

two large trials). It is important to attempt ta@enine if such a subgroup analysis can be judtifie

The question of whether results were publishedhéor-responders is summarised in Table 39. Out of

I**and 1f% published results including initial

all of the maintenance trials, only two trials (AERT
non-responders. Additional information was obtaifrech the industry submission for results in
responders and non-responders from the CHARN&I (see Appendix 11). Table 39 also details

whether non-responders were randomised.

120



Adalimumab and infliximab for Crohn’s disease

Table 39. Results reported for non-responders (matenance trials)

(adalimumab)

Study Were non-responders randomised to Were results reported for both responders and non-
maintenance treatment? responders separately (RCT only)?
CLASSIC IP* | No No

« Only those patients (from CLASSI&)in
remission at week 0 and 4 eligible for

randomisation; those not in remission at wee

0 or no longer in remission at week 4 entere
an open label cohort

» Results reported for patients not eligible for
randomisation who entered open label cohort
k

d

(adalimumab)

ACCENT P* Yes No
(infliximab) « Responders and non-responders randomisedResults for ALL patients (responders + non-respm)de
reported in Rutgeerts 2004; results for responolefys
reported in Hanauer 2002
« Industry submission: sub-group analysis of mucosal
healing and CDEIS scores in responders and non-
responders together; hospitalisation and surgemyrted
for responders and non-responders together
Rutgeerts No No
1999° « Responders from Targan 1§9RCT + No non-responders included in RCT
(infliximab)* eligible « Proportion of non-responders at week 4 (Targarr99
« Initial non-responders in Targan 1867 RCT) subsequently responding during open label
given an additional 8 weeks of open label treatment unclear
treatment during which they could respond and
still be eligible for maintenance treatment
« Unclear if any responders drawn from
placebo group of RCT
ACCENT II®® | Yes Yes
(infliximab, « Non-responders randomised for secondary * Results reported for response
fistulising) analysis
REACH" No No
(infliximab, ¢ Only responders randomised * No non-responders included in RCT (no placebo
paediatric) (no placebo control) control)
CHARM® Yes No

« Non-responders randomised for secondary

analysis (randomisation stratified by respondéor total population, but results presented onhyfistula

status)

« Stated that secondary efficacy analyses were atedu

closure, which relates to a sub-group of patiehb84 of
patients have fistula)

« Industry submission: present results (remissionAICD
decrease >70, CDAI decrease >100, IBDQ score) for
responders and for patients with CDAI>300 .

The trial report submitted to NICE contained infotima
on non-responders.

ACCENT B (infliximab)

Results for responders and non-responders weneubtished separately nor presented in the

manufacturer’s submission. However, by subtraci@ information for responders from published

information for all patients, it is possible in trg to calculate the response and remission rates f

non-responders. Results for responders and fpati#nts were available in publications or CIC

information in the industry submission for the éaling outcomes in the ACCENTtrial:

a] Median CDAI scores at numerous follow up timEsese were published in separate papers for

responders only and for all patiefitdo indication of variance was given so that rokarstlysis was

not possible.
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b] IBDQ scores. These were recorded but differerported in the two publications (median scores
for responders and a dichotomised outcome for fadkients); this information cannot be used for
estimation of non-responder resflts.

c] Remission and response 70 for responder patmbsiltiple follow up times. The manufacturer’s
submission on infliximab provided CIC results femission and response 70 for responder patients at
multiple follow up times for ACCENT?{". Results for these outcomes for all patients waeeglable

in the public domain. It was possible to calculaie outcome for non-responder patients randomised
to placebo or infliximab (5 mg/kg) by appropriatédgaction of responder rates from all-patientsate
Unfortunately, in practice this was meaningful éoly the first 14 weeks of the trial because after
week 14, patients who crossed over to increaségiméb dosage regimen on exacerbation of their
disease contributed to the numbers achieving owdsamthe all-patient results but were discounted

in the analyses for responders only.

The combined lack of complete long term resultsl, e introduction of crossover to different
treatments at week 14 of the trial, made it diffita determine the rates of response of ‘non-
responders’ in the ACCENTP4 trial, and renders problematical the interpretatibthese rates when
the limited available data allows their calculatiofppendix 11 provides the results calculated for
non-responders in ACCENT}

ACCENT Il (infliximab)

Limited results for responders and non-respondere weported separately for this fifahat
investigated patients with fistulas. The respomase amongst initial non-responders was 7/44 (16%)
in the placebo group and 9/43 (21%) in the inflialhgroup (p=0.6). A response was defined as a
reduction of at least 50% from baseline in the neinds draining fistulas at consecutive visits four
more weeks apart. The time point for this resul wat stated and it is unclear whether these were
patients who ever had a response during the 54 teéKThere are no details on whether these
response rates were maintained. It is difficutdmnpare these results with those of the initial
responders as the trial looked at the maintenaheEsponse in initial responders rather than

induction of response.
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5.2.2.6 Adverse events
This section includes in-licence and non-licenc tesults because all relevant evidence should be

presented. All studies reported adverse events)(Aithis section, the most serious AEs, and/or
those thought potentially to be associated withBNE therapy have been reportddable 40gives
details on the number of patients with selected, A&rsboth treatment and placebo groups. Where
there were several treatment groups, these havedosebined. AEs occurring during induction or
open label periods of maintenance trials have bsta separately where details were given
(CHARM® and CLASSIC I1%). There were some differences in how papers regan grouped
together AEs (see notes at the foot of Table 41)eM details have not been reported (ND), it is
possible that this was because the event did mofroExcluding trials from the total count where th
event did not occur, may lead to an overestimaetturrence of this AE. Where patients
experienced more than one type of AE within a aate@e.g. infusion reactions), they will have been

counted more than once.

AEs leading to withdrawal included worsening of @ifection or obstruction. Serious infections
included sepsis, colitis, abscess and pneumorj&ction site reactions included burning, rash, pain
bruising or irritation, whilst IV infusion reactisrincluded pruritus, chest pain, flushing, dizzg)es

dyspnoea, injection-site irritation and nauseay\ew deaths were reported.

Little difference was found between treatment alaggbo groups for the selected AEs. The only
cases of TB and lupus-like syndrome occurred intrdretment groups. AEs leading to withdrawal
were slightly higher in the placebo groups andsidno reactions slightly higher in the treatment

groups.
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Table 40. Percentage of patients with selected AEs

Treatment Placebo Induction or open
RCT data only RCT data only label phase only
(CHARM®?,
CLASSIC I°!)
Deaths (both) 0.18% (3/1673) 0.11% (1/918) N/A
Deaths (adalimumab) 0% (0/938) 0% (0/519) 0.09%Q73)
Deaths (infliximab) 0.41% (3/735) 0.25% (1/399) N/A
Adverse events leading to withdrawal or 2.45% (43/1756) 6.36% (60/943) N/A

discontinuation of treatment (both)

Adverse events leading to withdrawal or

discontinuation of treatment (adalimumab)

3.84% (36/938)

8.28% (43/519)

8.65% (93/1075)

Adverse events leading to withdrawal or 0.85% (7/818) 4.0% (17/424) N/A
discontinuation of treatment (infliximab)

Serious infections (both) 2.73% (47/1719) 3.429871) N/A

Serious infections (adalimumab) 1.71% (16/938) 2(596519) 1.76% (19/1075)
Serious infections (infliximab) 3.97% (31/781) 496418/388) N/A

TB (both)

0.23% (3/1323)

0% (0/707)

N/A

TB (adalimumab)

0.21% (2/938)

0% (0/519)

0% (0/1075)

TB (infliximab)

0.26% (1/385)

0% (0/188)

N/A

Cancer (both) 0.25% (4/1610) 0.56% (5/887) N/A
Cancer (adalimumab) 0% (0/938) 0.38% (2/519) 0%0[B)
Cancer (infliximab) 0.60% (4/672) 0.81% (3/368) N/A
Lupus (like syndrome) (both) 0.29% (3/1018) 0% (&P N/A

Lupus (like syndrome) (adalimumab) 0% (0/421) 092%8) 0% (0/221)
Lupus (like syndrome) (infliximab) 0.50% (3/597) Qq§255) N/A
Demyelinating disorders (both) 0% (0/666) 0% (0/279) N/A

Demyelinating disorders (adalimumab) 0% (0/554) (09279) 0.09% (1/1075)
Demyelinating disorders (infliximab) 0% (0/112) ND N/A
All infusion reactions (both) 16.4% (292/1777) 8.084/943) N/A

All infusion reactions (adalimumab)

17.5% (164/938)

7.7% (40/519)

12.7% (137/1075)

All infusion reactions (infliximab)

15.3% (128/839)

9.7% (41/424)

N/A

Anaphylactic reaction (both)

1.8% (2/112)
NB possible
reactions

ND

N/A

Anaphylactic reaction (adalimumab)

ND

ND

ND

Anaphylactic reaction (infliximab)

1.8% (2/112)
NB possible
reactions

ND

N/A

It appears that for reporting of AEs, the placelmugs of the maintenance trials also included

patients who crossed over to a treatment groupAEEENT P*and If°, CHARM® and CLASSIC
11°Y, cross-over was specified as an option for thasiepts who had a non-response or experienced a
disease flare. There were no details regardinghpiaterossovers from placebo to treatment in
Rutgeerts 1999 (n=73). See section on quality for details on nendf cross-overs from placebo

groups (see Appendix 12).

Cross-over to treatment may have had an effedh@itypes and numbers of AEs reported in the
placebo groups, for example an increase of thquestgf AEs associated with the treatment (e.g.
infection) and/or an underestimate of AEs assodiatigh no treatment (e.g. worsening of CD). It

should be noted that in the maintenance, trialpatients (including those subsequently randomised
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to placebo) initially received the study drug dgrthe induction phase; the effects of this may have

carried over into the placebo phase of the RCT.
None of the maintenance trials reported AEs foiepét according to whether they had ever/never

received the treatment during the RCT phase oftilndy. As some of the AEs reported are very rare,

it is possible that any differences between treatraad placebo groups are due to chance.
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Table 41. Number of patients with selected adversvents

INFLIXIMAB ADALIMUMAB
N 0T T (>0 —~ >PI | RPD | NI [N | NO |NO| NO N 0
Se | m< | 3 |02 S 08 |85 | 38 | 83| 82 |82 | 88 S
85| =82 » 02 < 03 8 | &3 | wa | %9 <9 o <o
w 8 (@) o ) M o Q m c o @ ® oo IN] 3 ] 3 O O
ol T 2 z = Z o @ 0o o9 Ogo Oo 09 0o
2 T @ = & = S| Ie |Ta = S
STUDY S8l e 28| 2| Ze| ?|Ee 23|20 22| k2 | 2
o =8 » | TF o 5 2| vy |22 | 2E [ D2 | 02 ne
2 N N - = » | 0= » | Z2 X2 | 0g )
Q % I“—)\ % 8. N Z @) : B < 0O: 0O:
< Iy o X o - = =
_ © 1
Study duration B o = o RS o IS IN IN Ta |[Ssw o o
(weeks) s| = |2 || 5] = | = | & | & |35 |4 = | %
=induction 2028 |2 8| 25| 8 |82 | ¢ |2 |22|38) 8 | 3
M=maintenance 5 5 5 5 £52 s 5 u o |35 |73 3 >
F=fistulising = = — = SSZ = = = = &He — —~ @
o = Z = Z gz Z = a5 = = Q
P=paediatric o . n : 5= = = B2 = = =l
N
-~ T ~ T ) o =
~ ~ g S 2
=
Deaths Rx ND | 0/112 | 0/63 0/138 ND 3/385 0737 0225 0/159 5a/8 | 0517 | 0/37 07221
Deaths Placebo NA | NIA 0/31 0144 ND 0/i8s 1/36 0/74 0/i66|  NIA 261 | 0/8 NiA
Adverse events ND | 127112 | 1/63 5/138 2/83 | 45/385 6/37 2225 27159 | 54/854 | 301y 2/37 397221

Unclear

leading to withdrawal
or discontinuation of
treatment Rx
Adverse events NA | NA 0/31 12/144 0/25 5/188 0/36 2/74 4166 N/A 35261 2/18 N/A
leading to withdrawal gnclear
or discontinuation of
treatment Placebo

Serious infections Rx ND 9/ 112 3/63 4/138 1/83 14/385 ND 2/225 0/159 /850 14/517 0/37 9/221
Serious infections N/A N/A 0/31 9/144 1/25 8/188 ND 0/74 4/166 N/A 281 0/18 N/A
Placebo
TB RXx ND ND ND ND ND 1/385 ND 0/225 0/159 0/854 2/517 30/ 0/221
TB Placebo N/A N/A ND ND ND 0/188 ND 0/74 0/166 N/A 0/261 @1 N/A
Cancer Rx ND 0/ 112 ND 0/138 ND 4/385 0/37 0/225 0/159 0/854 0/517 0/37 0/221
lymphoma lymphoma lymphoma
Cancer Placebo N/A N/A ND 0/144 ND 2/188 1/36 0/74 0/166 N/A 1/261 1/18 N/A
lymphoma lymphoma
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INFLIXIMAB ADALIMUMAB
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- N
Study duration N o N o RN . o o N s s | oo o o
(recks AN AR R
I=induction @ ) @ @ &3 = @ @ ® o 2o 3D ) 3
—mai o) @ @ @ 223 @ o) 5 5 ~% Q2 ® D 5
M=maintenance 5 3 "y 5 S22 5 ~ 5z = z )
F=fistulisin ~ ~ — — 283X — — = = g pig g @
>Ing = | 2 = | 2 230 2 2 Q< 2| 2 o
P=paediatric ) : T : 25= = = £a = = 8
~ T ~ u = -~ 5 =
~ ~ < S 2
=1
Lupus (like ND 0/ 112 0/63 ND ND 2/385 1/37 0/225 0/159 ND ND | 0/37 0/221
syndrome) Rx
Lupus (like N/A | N/A 0/31 ND ND 0/188 0/36 0/74 0/166 N/A ND 13 N/A
syndrome) Placebo
Demyelinating ND 0/112 ND ND ND ND ND ND ND 1/854 0/517 0/37 201
disorders
Rx
Demyelinating N/A | N/A ND ND ND ND ND ND ND N/A 0/261 0/18 N/A
disorders
Placebo
All infusion reactions| 021 | 19/112 4/63 22/138 2/83 80/385 1/37 66/225 /189 | 111/ 80/517 | 1/37 26/221
854 injection
Rx injection site | Site
reaction reaction
All infusion reactions| VA | N/A 0/31 24/144 0/25 17/188 0/36 12/74 17/166 N/A 9/261 | 2/18 N/A
injection
Placebo Dlectio
reaction
Anaphylactic reactior] ND 2/112 ND ND ND ND ND ND ND ND ND ND ND
possible
Rx reaction
Anaphylactic reactior] NA | N/A ND ND ND ND ND ND ND N/A ND ND NA
Placebo
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ND=no details (i.e. not stated in paper that thisnt did or did not occur); N/A= not applicablerasplacebo arm

« Baldassano 2003 did not use category of serious infection (1 peatitis, 1 sinusitis/appendicitis, 2 URTI)

« Present 1999 did not use category of serious infection, bsitilifections under serious AE (pneumonia and aises

« ACCENT II*®, during long-term follow-up: 2 deaths, 2 casesarfcer and 1 of MS (all patients had receivedxmfiab at some point)

« Targan 1997 Two infusion reactions required discontinuatidrindusions (unclear if led to discontinuation ofidy/treatment altogether); did not have categérsecious
infection but 2 infections required hospitalisation

« Rutgeerts 1999 placebo patient who died was same one who haghpma (had induction treatment with infliximab)patient withdrawn due to infusion reaction, unclear
if further infusion reactions

« CHARM®% 2 cases of TB occurred during post-randomisatjpen label therapy
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5.2.2.7 Development of antibodies
This section describes all included studies. TdBlésts numbers of patients developing antibotbies

the respective anti-TNF agents, anti-nuclear adtdgmand antibodies to double-stranded DNA. Most
(10/11) studies reported the development of antésotb the respective anti-TNF agent; four studies

reported anti-nuclear antibodies and eight studiperted anti-double-stranded DNA antibodies.

Five induction trials reported antibodies to an-aNF agent; these ranged from 0% to 6%
(adalimumab: 0%, 1.3%; infliximab: 0%, 3.3%, 6%l veported antibody development either for the
intervention group only, or split by placebo antkimention group, except Present 199@hich
reported antibodies for placebo and interventimugrtogether. Targan 199included patients from
the post RCT open label extension. This was alsdaiigest logest follow study amongst induction
trials (16 weeks) and had the highest level oftelies (6%).

Five maintenance trials reported antibodies tordRTNF agent; these ranged from 2.6% to 17%
(infliximab: 2.9%, 5.2%/9.2% (Rx/Placebo), 15%, 1;7&dalimumab: 2.6%). Three studies reported
antibodies for the intervention and placebo graogether (ACCENT f°, Rutgeerts 1999 and
CLASSIC IPY. The majority of patients in CLASSIC*licame from the open label cohort component
of the study. The lowest antibody levels occurre€LASSIC If* (adalimumab); the other large

adalimumab maintenance trial (CHARf)Idid not measure antibodies.

Seven studies listed the proportion of inconclusiamples, which were generally high and ranged
from 14% to ‘most’ patients. These samples hadctidde concentrations of anti-TNF agent, which
could compete for the detection of antibodies tahti-TNF agent in the immunoassay used, and
would therefore not give a valid result. It is wa whether the overall percentages of antibodies t

the anti-TNF agent would have been different ifstheuld have been measured in all patients.

As with the adverse events described above, itldiminoted that patients in the placebo groups of
the maintenance trials would have all receivedrs@ment as part of induction and may also have

crossed over to a treatment group during lateestag the trials.
The proportions of anti-nuclear antibodies werdalde: 25% in REACFF (infliximab), 18%/46%

(Rx/Placebo) in ACCENT fP (infliximab), 35%/56% (Rx/Placebo) in ACCENT*(infliximab) and
19% in CLASSIC If* (adalimumab).
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Antibodies to double-stranded DNA were measurdfiriee infliximab induction trials (range from
0% to 13%) and four maintenance trials (range 4%#484); only one adalimumab trial (CLASSIC

11°1, 19%)measured this parameter.

Given the proportion of missing data (inconclusaenples), the varying numbers of patients
receiving treatment in different trials (those warossed over), and the relatively small number of
trials it is not possible to conclude that onehef interventions is more or less likely to resnlthe
development of antibodies to the anti-TNF agenteWer different types of assays were used for the
detection of antibodies, or whether there wereedifices in the number of frequency of assessments,

which could have led to differences between studierugs was not investigated.

Based on the results from the ACCENT | triait appeared that “episodic” treatment lead to the
formation of fewer antibodies than scheduled treatn(28% in placebo/episodic treatment arm, 9%
in 5 mg/kg scheduled arm and 6% in 10 mg/kg scleetatm). It should be noted that the comparison
between “episodic” and scheduled treatment is mahdomised one (see section on quality
assessment). Given that the “episodic” group iredldatients who crossed over from the scheduled
treatment groups and the fact that 46% of totalasnwere inconclusive, it is unclear how robust

these results are.
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Table 42. Antibodies to anti-TNF agent and DNA

% evaluated for antibodies

Patients with antibodies to anti-TNF
agent

Patients with anti-
nuclear antibodies

Patients with antibodies to
double-stranded DNA

ADALIMUMAB
Hanauer et al., 2006CLASSIE | | ND Placebo: 1/74 (1.3%) positive (assumediD ND
INDUCTION N)
Adalimumab groups: 1/225 (0.4%)
positive (assumed N)
Sandborn et al., 2007 GANR Appears to be measured in all Placebo: 0/166 (Q8sitipe ND ND

INDUCTION

Adalimumab: 0/159 (0%) positive

Presence of measurable adalimumab
precluded determination of antibodieg
in mostpatients treated with
adalimumab

Colombel et al., 2007CHARR
MAINTENANCE

Not measured in this study

Not measured in thidystu

Not measured in this
study

Not measured in this study

Sandborn et al., 2007CLASSIC

MAINTENANCE

269/276 (97%; includes 221 from oper
label cohort) for anti-adalimumab
antibodies

185/276 (67%; includes 221 from oper
label cohort) for anti-nuclear and anti-
DNA antibodies

71269 (2.6%) positive
All groups including open label cohort

36/185 (19%) positive
At baseline and/or at
final visit.

33/185 (19%) positive
At baseline and/or at final
visit.

INFLIXIMAB

Baldassano et al., 2063
INDUCTION CHILDREN

21/21 (100%)
NB no placebo group

0/21 (0%) positive

ND

0/21 (0%) positive

Hyams et al., 2007 REACH
MAINTENANCE CHILDREN

105/112 (94%) for antibodies to anti-
TNF agent

91/112 (81%) for anti-nuclear antibodic
99/112 (88%) for anti-DNA antibodies
NB no placebo group; includes patient
who were not randomised to

3/105 (2.9%) positive

21/105 (20%) negative

281/105 (77.1%) inconclusive sample
(detectable infliximab concentration)
5

maintenance therapy

23/91 (25%) positive

7/99 (7%) positive
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% evaluated for antibodies

Patients with antibodies to anti-TNF
agent

Patients with anti-
nuclear antibodies

Patients with antibodies to
double-stranded DNA

Present et al., 1999

INDUCTION FISTULISING

92/94 (98% )for antibodies to anti-TNH
agent

Unclear for anti-DNA antibodies
(appears all in infliximab groups only)

3/92 (3.3%) positive
13/92 (14%) inconclusive sample

Infliximab and placebo groups

ND

8/63 (13%) positive

Infliximab groups only

Sands et al., 2004 ACCENTHI
MAINTENANCE FISTULISING

258/282 (91%) for antibodies to anti-
TNF agent

254/282 (90%) for anti-nuclear
antibodies

243/282 (86%) for anti-DNA antibodies

D

44/258 (17%) positive

80/258 (31%) negative

134/258 (52%) inconclusive sample
Not detailed by group

Infliximab: 56/122
(45.9%) positive
Placebo: 24/132
(18.2%) positive

Infliximab: 27/116 (23.3%)
positive

Placebo: 8/127 (6.3%)
positive

Targan et al., 1997
INDUCTION

101/108 (93%) for antibodies to anti-
TNF agent

98/108 (91%) for anti-DNA antibodies
NB samples include post RCT open
label patients

6/101 (6%) positive who received
infliximab blinded or as open label

NB in 2/3 of patients infliximab was

still detectable and may have interfere

with assay

ND

ed

3/98 (3%) positive who
received infliximab blinded or
as open label

Hanauer et al., 2002 & Rutgeerts

2004 ACCENT
MAINTENANCE

5 442/573 (77%) for antibodies to anti-
TNF agent
NB number of antibodies reported
according to actual treatment received
bearing in mind that patients crossed
over

Placebo: 41/442 (9.2%) positive
Infliximab groups: 23/442 (5.2%)
positive

In 46% of patients infliximab still
detectable therefore inconclusive

Placebo: 63 (35%)
positive

Infliximab groups: 363
(56%) positive

Placebo: 19 (11%) positive
Infliximab groups: 123 (34%)
positive

Rutgeerts et al., 1999
MAINTENANCE

71/73 (97%)

7147 total (15%) positive
Placebo: 5/ND
Infliximab: 2/ND

24/71 (34%) inconclusive as

ND

measurable infliximab in sample

2/47 total (4%) positive
Placebo: 0/ND
Infliximab: 2/ND

ND= no details
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5.2.3 Discussion of results and assessment of effectiveme

Patient heterogeneity

Patient heterogeneity may affect results acrogerdifit trials. The inclusion criteria of the trials
specified a CDAI score between 220 and 400 or #&6.inclusion of patients already at a CDAI
level close to remission could have improved thmission rates found. However, if patients already
had a low CDAI count, achieving a reduction of @inps or 100 points wouldave been harder to
achieve. The opposite would be more likely to le for patients with very high initial CDAI scores.
Therefore, it is unlikely that the initial wide gad of CDAI scores would have much impact on the
results unless there were more patients at onefeiheé spread than the other. Mean CDAI scores at
entry did not vary greatly between trials, so pagrs unlikely that patient populations taken as a
whole differed substantially between trials witspect to this parameter. Nevertheless populations
probably did differ between trials since the plaxedtes were heterogeneous. The corollary is that
CDAI is not necessarily a reliable indicator of #eFiousness of disease or of its likely progressio
The CDAI score is a summary score and patientaichieve the same score yet have problems with
very different aspects of their disease. Similaflg, patient had a reduction of 70 points, thaildde
achieved in a variety of different ways. It is alg@ertain whether a reduction of 70 or 100 points
means the same in terms of reduction of diseasigefor patients starting at different ends o th

severity spectrum.

Cohort studies (e.g. Munkholnféjlemonstrate that most CD patients, at some tirtieein disease
history, experience “highly active disease” and thay cycle between highly active and quiescent
periods of varying durations. Whether CD is sewedebilitating for an individual depends to some
extent on the frequency with which the episoddsigily active disease are repeated. Cohort studies
show that this varies between patients. For thesgons a patient's CDAI score at a particular time,
such as at recruitment into a trial, is not a gimolicator for the likely duration of that level disease

activity or of the likely subsequent recurrencdnighly active disease.

The licence indications for infliximab and adalimainnspecify ‘severe’ CD but do not define how
severe disease may be determined. It has beenedsbat this is a CDAI score of 300+. Trials have
recruited patients having ‘moderate to severe Giingd according to CDAI scores of between 220
and 450, or 220 and 400; it is therefore uncleavhat extent these populations fully reflect the

intended licensed population.

Induction trials - placebo rates
CD is a chronic relapsing and remitting diseaseluttion trials selected patients in relapse. On

average, irrespective of treatment, relapsed gatigitl tend to improve i.e. remit with time (their
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CDAI scores will reduce as they regress to the meahis tendency would be reflected in relatively
high rates of improvement in placebo groups in giteccontrolled trials and also in variation in #es
rates dependent on the relapse-remission cycliagacteristics of each of the patients enrolledhan t

different trials.

The rates of response (reduction in CDAI of 70@0 points) and of remission in the placebo arms of
the included induction trials varied from trialttéal and in some trials reached high levels (see
Appendix 13 for details). Except in the Targan 198 of infliximab,>* by week 4 one third or more
of placebo patients had already achieved the #asgent measure of improvement (response 70).
Similarly, at least 20-25% achieved response 10@dwsk 4. Varied and high rates of placebo
response have previously been documented for mBniynit@rvention trials (Su et al., 20624)For
dichotomous outcomes, variable placebo rates aaoyrdly influence effect size values such as rate
difference and rate ratio. Thus placebo and intgfee rates in two trials of 10% and 20% in one and
30% and 40% in the other generate identical outcmegsures for rate difference (0.1, or 10%) but
considerably different measures for rate ratio €10 1.3 respectively). For this reason both placeb
and intervention rates and both rate differenceratalratio effect sizes have been presentedsn thi
report for most outcomes in the results sectior dénfidence intervals quoted were not adjusted for

repeated measures.

These high and varied placebo rates probably résait three influences: the tendency for CDAI
scores to regress to the mean, from a placebat effied possibly from the effect of concomitant
treatments allowed in the trials. The variatioplacebo rates makes comparisons between trials
problematical and indicates that CDAI scores almeeunlikely to be good prognostic indicators.
Although recruited populations in the trials comi@d to similar ranges or means or medians of

CDAI score, they are likely to be clinically dissian.

Induction trials - effect sizes

By week 4 all induction trials, except for CLASSIE at the lower dose level for adalimumab (80 /
40 mg/kg weeks 0 and 2), exhibited statisticalyngicant effect sizes for anti-TNF relative to
placebo for remission and response, irrespectivehether these were measured in terms of rate
difference or rate ratio. The trial of infliximddy Targan 1997 was remarkable in that the effect
sizes observed were much greater than those sétam ither trials; placebo rates were notably lower
in Targan 1997 than in any other trials. Targan 189®as the earliest anti-TNF induction RCT and
was a relatively small trial so that the pointmsties of effectiveness were associated with more
uncertainty than was the case for the larger indndtial of adalimumab (GAIRf). In the decade

since the publication of Targan 194 7o infliximab induction trial has been reportedttcan
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provide confirmatory evidence for the large effgice point estimates from the Targan 19%fal.
The response 70 rate at four weeks in the inteimearm of Targan 199Ywas 81%. In the
induction phase of the ACCENT | maintenance trfahéliximab,** the response 70 rate at week 4
was considerably less at 59%. ACCENT patients were administered the same dose at waak 0
patient baseline characteristics were similar tmaa 1997 e.g. very similar CDAI and IBDQ
scores. The contribution of infliximab to the iait9% response 70 rate in ACCENT ¢annot be

gauged because of lack of an appropriate contoalgyr

The follow up in the published adalimumab trialagp was to four weeks only, and there is no
reliable evidence on effectiveness of inductiorhvaitialimumab beyond this time period. Targan
provided data on infliximab for some patients ud@oweeks ( 4 weeks induction + 12 weeks open
label).

Maintenance trials - general comments on trial dasi

The maintenance trials conformed to what have babed “adaptive” trial designs. The main
features of such designs have been reviewed rgdgntChang and Chelv ACCENT |, CHARM

and CLASSIC Il trials had adaptive trial desigrtlué type described as “drop-the-loser” with in some
cases “adaptive treatment switchifig”An inherent problem of “drop-the-loser” desigriiat groups
that are dropped may contain valuable informategarding the response to treatment under study. A
further problem concerns how such studies shoulgbleered; whether for the interim analysis at the
point when “losers” are dropped, or for the finahlysis involving winners only. With treatment
switching come problems of identifying the targepplation for the therapy of interest and a precise
definition of the therapy provided. Treatment sWiitgy can lead to a change to a different hypothesis
being tested. Chang and Chew state “From a staigtoint of view adaptations to trial and or
statisticall procedures could (i) introduce biaaviation to data collection, (ii) result in a shift

location and scale of the target population, [@8d to inconsistency between the hypothesis being
tested and the corresponding statistical téstsf summary these trials are susceptible to diltiiesi

of analysis and interpretation.

Maintenance trials in adult populations wholly aegominantly of nonfistulisng patients

For both drugs, one large maintenance trial has pablished that employed within-licence
treatment regimens: the CHARM trf4{adalimumab) and the ACCENT | tridl(infliximab). The
interpretation of results from the maintenancddneas hampered by the nature of the trial designs,
most of which allowed for scheduled crossovers atlwr treatment arms (or to “open label
treatment”). This led to a proportion of patiemtghe placebo arms of the trials receiving variable

amounts of drug. In order to comply with an intentto-treat analysis, these patients (and those who
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withdrew) were mainly counted as treatment faildogsinary outcomes such as remission or
response. Not all trials clearly defined the hargllbf missing data or data for patients who crossed
over. Where there was missing continuous datd, @@F was used in ACCENT I but not in

CHARM, the effect of which on results is unclear.

There were particular concerns over the ACCENTal {Rutgeerts 2004publication), as its stated
aim of comparing episodic with scheduled treatnentisleading as no patients were randomised to
an episodic treatment arm. Furthermore, there wecertainties regarding the impact of methods for

handling of missing data in the analysis includiogh responders and non-responders.

Responder/non-responder subgroups

The interpretation of the maintenance trials wath&r complicated by the fact that a sub-group of
patients (responders) were selected for analyssnolomisation at varying time-points after an
induction period during which all patients receitkd study drug. For both of the large maintenance
trials of within-licence treatment regimens (CHARMadalimumab and ACCENT - infliximab)

the published effectiveness results all focusetherfresponders” subgroup. Separate results for non
responders were not reported (see Table 39), gthbath CHARM? and ACCENT {* randomised
both responder and non-responder patients. Thaitilefi of responders differed somewhat between
the two trials. Furthermore, the induction phassegduin both trials differed with respect to duratio
and number of induction doses administered. Theaxurence of these considerations is that
attempting any comparisons of effectiveness betwieefrials is very problematical. The proportion
of patients categorised as responders in eacteséttiials was CHARR 64% and ACCENT?|*

58%.

It is known from trials where results were alsoared for (randomised) non-responders that initial
non-responders can still respond later, so it daan to which patients this sub-group of resposder
actually represents in clinical practice. It is gibfe that a sub-group of responders chosen at a
different time-point would have led to differensudts. There is no published evidence or infornmatio
in the manufacturers’ submissions to show thataedpers compared to non-responders benefit more
from the treatment (compared to placebo). The seteof responders at different time-points in

different trials also hampers any comparisons betvibe trials.

Reporting effectiveness results for a subgroumbtifor all randomised patients (or not for all
patients that commenced treatment) appears atvattdsisual practice. For example in placebo
controlled randomised trials of anti-TNF agentdlifimab, adalimumab, and etanercept) for the

treatment of rheumatoid arthritis results for atipnts have been analysed and presénted
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Dichotomising patients into responders and noneneders only makes clinical sense if a “response”
at the time of the dichotomisation is a good praticaool for identifying those patients most likel

to benefit from maintenance of treatment. In otddind this out requires the comparison of result
for responders and non-responders, which is thaggr@nalysis that was not undertaken in these
trials, unfortunately. Thus there is no evideneailable to indicate that subgrouping patientsim t
ways described is a useful practice. The usefaloéthe results reported for responders only is

therefore questionable.

The ACCENT {“trial dichotomised patients according to theipmsse at two weeks after the
induction infusion of infliximab. The decision to dhis may have been derived from previous
research. The 1997 induction study of Targanovided data up to four weeks after a singlesiufu

of infliximab at 5mg/kg. This study reported thiaeé tmean CDAI score in the placebo group remained
constant from week 2 to week 4, while the rateedéhces (infliximab vs placebo) for remission

(score less than 150 points) and for a 70 poinictaoh in CDAI score increased from 0.37 to 0.44
and from 0.62 to 0.65 respectively. Placebo ritiethese outcomes remained constant from weeks 2
to 4. Although the study was small and the poitihees were associated with considerable

uncertainty these results imply that some patieatgesponding at two weeks in fact do go on to

respond at a later tinjiEE— 8

In the absence of appropriate analyses it appkatrslichotomising patients as early as 2 weeks afte
a single infliximab infusion is probably premataed does not appear to be a clinically meaningful

procedure.
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In the CHARM trial the time chosen for categoriatiato responders and non-responders (at week 4)
was not based on efficacy data but wassed on pharmacokinetic model estimates for whadmal
drug concentrations should be prese@IC results were available for nonresponder patiahtveeks
12, 26 and 56 so that it was possible to calculatgesponse rates amongst all randomised patients.

The rate difference and rate ratio results for ssinn, response 100 and response 70 are summarised

in Figure 31 and in Figure 32 respectiv( G
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Figure 31. Rate difference results for respondesaresponders and all patients in CHARM




Figure 32. Rate ratio results for responders, repueders and all patients in CHARM
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The two large maintenance trials (CHARNANnd ACCENT 1) provided evidence that for the
subgroups of patients defined as “responders”BXE-therapy was beneficial compared to placebo
with respect to the proportions of patients exhilgitemission or response (70 or 100). Rates at
multiple follow up times extending to week 56 forlBRM® (remission rates) were reported in the
published paper. For the ACCENtrial, results for weeks 30 and 54 (response Hramission)
only were published, but CIC information for mulégime points was provided. The higher rates of
response for intervention versus placebo might tedbe conclusion that extended therapy over the
prolonged follow up is beneficial and/or necesgarymaintenance of response. However,
examination of all the information available indesithat nearly all benefit observed for intervemti
over placebo was generated early on and that iff¢esthces thereafter remained relatively stable or
decreased. These results imply that prolongethtex@ after the initial benefit has been attairsed i
uneconomical, and since anti-TNF agents are agedamth significant health risks, may be
clinically ill-advised. The dose regimens requitedttain this early benefit are likely to be diffat

for adalimumab and infliximab.

The published results for the CHARMrial graph 96 patients maintaining remissid(Figure 2B in
CHARM® publication) versus follow up time depicted in@ed rates of remission following after
decreased remission rates, demonstrating thangatieat achieved remission at late follow up times
are counted agnaintaining remission'and that in fact, the point prevalence of remisgson
represented in the graph rather than maintenaniceliofdual patients in remission. If this is the
case, a late time point (e.g. 30 or 54 weeks) vadperted does not necessarily inform about
maintenance of response during follow up since jitdssible that those registered iasresponsé

may only have achieved this status just prior &titime point reported. It was unclear, but appeared
possible, that point prevalence of response wasttiistic reported in the ACCENYIpublished
report |
|
|

The most appropriate way to determine the abilitgrdi-TNF agents to maintain response in patients
who were defined as responders is time-to-everysisawith statistical comparison using a log rank
test. For ACCENT #* median time to treatment failure was 19 weeks3deeks for placebo and 5
mg/kg infliximab groups respectively (p = 0.002)wever the definition of treatment failure used in
this analysis was complex, did not correspondlasa of response 70 status and its clinical impact
difficult to gauge. The CHARK/ trial (adalimumab) reported median duration of igmion for those

responders who achieved remission starting atiamgyduring follow up. The median times were 127
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days for the placebo group, 378 days for the 4kgngdalimumab eow group and greater than 392
days for the 40 mg/kg weekly dosage regimen group.

Trials recruiting patients with draining fistula

One induction trial provided evidence that inflbdmpromotes fistula closure to a greater extemt tha
placebo. The ACCENT i trial of infliximab maintenance treatment focusedresponders (69% of
patients receiving induction doses). Infliximabimi@nance treatment promoted closure of fistulas to
a statistically significantly greater extent thad placebo. There was evidence that a reduction of
dose frequency from every four weeks to every eigfgks was associated with poorer maintenance
of fistula closure. Limited evidence from the CHMR trial suggested that adalimumab may also

promote fistula closure.

It is possible that fistula closure may not necelsshe a desirable outcome since it may result in
increased development of abscessego#t hocanalysis of patients participating in the ACCEN® |
trial found no significant difference in abscessdence between two groups receiving different mean
dosages of infliximab. Interpretation of theseuttssis problematical because results for the most

appropriate comparison (placebo vs infliximab) weoe available.

Trials recruiting paediatric patients

Two trials of infliximab, one induction and the ethmaintenance, reported on the treatment of
paediatric patients. Unfortunately, in these ¢$ril patients received infliximab and no reliable
inferences regarding the effectiveness of themetgion were possible because the spontaneous
response rates in the population were unknown. nitre frequent of the two dosage regimens used
in the REACH? trial (5 mg/kg every 8 weeks or every 12 weekshlted in statistically significant
greater rates of response and remission, a dgsenssrelationship that likely implies beneficial
effect of infliximab relative to placebo or stand&reatment but a placebo controlled trial wouldeha

provided far stronger evidence of effectiveness.

Differences in effectiveness of anti-TNF agentdireéct comparisons.

No head to head trials were found that compareeéffieetiveness of adalimumab and infliximab.
However the existence of placebo controlled inductind maintenance trials for both drugs means
that adjusted indirect comparisons of effectivewese theoretically feasible using methods
described by Glenny et al., 2005.

The indirect comparison of trials was hamperedhis tase by a number of factors. One of these was

differing placebo rates found for induction trialsd unknown or uncertain placebo rates in
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maintenance trials (because all patients receitieeaiatervention early in the trial). PatientsvCD
can experience spontaneous clinical improvemerftowittreatment. Su et al. (20043onducted a
meta-analysis of CD trials looking at placebo sdte remission and response (based on the CDAI).
The authors found substantial heterogeneity betystsarebo rates and found that these were in the
main attributable to follow-up duration, numberfafow-up visits and CDAI score at entry to the
trial (see Appendix 13). Because of the variatioplacebo rates in the induction trials indirect

comparison was not done.

Indirect comparison of effectiveness using maimeedrials was judged unlikely to deliver valid
results. For reponders the placebo arms of cordgaeds were not truly comparable because the
groups had received different anti-TNF inductiongs on differing numbers of occasions and for
different periods of time; furthermore the “resperidgroups were constituted from different
proportions of the randomised populations accortndjffering criteria. For all patients’ results
again placebo groups were not truly similar betweiais and additionally availability of resultsrfo

all patients in the adalimumab trials was limitedd Appendix 11 ); furthermore the permitted cross-
over of variable proportions of placebo group patdo active intervention at weeks 12 and 14 ef th
CHARM and ACCENT I trials would render analysesealiable.

Adverse events

The large amount of cross-overs in the trials nthdecomparison of adverse event rates between
treatment and placebo arms difficult, as many p&ia the placebo arms will have received some
study drug. In addition, the maintenance trialkagiigave an induction bolus of the drug at thd sfar
the trial then randomized to treatment or placeb@nrolled patients from a previous inductionltria
Similarly, it is difficult to tell what the true tes for the development of antibodies are for exc¢he
drugs, again due to cross-overs and induction ditseas not within the remit of this project to

examine the test accuracy of antibody determinatg®d in the trials.

Summary of effectiveness results

There were no included RCTs with severe CD patienkg. They all included moderate to severe
CD.

1] The general pattern of results is similar far thvo drugs.

2] There is a good initial, clinically significantmprovement for the majority of patients when give
induction treatment with infliximab or adalimumalthe short duration induction trials demonstrated
that the majority of CD patients with moderateawere disease gained clinical benefit from a single
IV infusion of infliximab (5 or 10 mg/kg) or two beutaneous injections of adalimumab (80mg and

40mg or 160mg and 80mg) separated by two weekdisRal estimates for the proportion benefiting
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depended on the measure of clinical response eenplayd were associated with considerable
uncertainty (e.g. 95% LCI to UCI ranged from 13%6686 and 16% to 47% for remission at week 4
from infliximab and adalimumab respectively depeigddn dose and trial). Obtaining a valid estimate
of effectiveness for the two drugs and for thelatiee efficacy was plagued with difficulties
contingent on the small number of trials, their Brsiae, differences between the populations
examined, and uncertainties concerning the mosbappate induction regimen to be used and the
imprecision of trial results.

3] Although there exists a core of responders déiarminate size that maintain an anti-TNF-
dependent response, in general the initial goqabrese is not well maintained with extended
treatment. This is evidenced in three ways:

a) The percentage of patients in response (orreitlission) fades away after the first weeks orfso o
maintenance therapy.

b) Large numbers of patients drop out of treatmenACCENT | 34% of patients dropped out, some
before dose escalation, some after; in the aatdatrment arms 25% withdrew in ACCENT | z.***
in CHARM. Amongst responders in CHARM, ab{fwithdrew from active treatment.

¢) Large numbers of patients required dose esoalatid/or transfer to open label (CHARM) because
of worsening disease. In ACCENT I, 68% in the 5Srgg#km required dose escalation and 49% of
those in the higher dose arm. In CHARM about 30%h@&adalimumab arms crossed over to

escalated dose or open label therapy.

These results indicate that during extended traatane appreciable proportion of patients decide
there is an unsatisfactory balance between thaldotnefit of anti-TNF and its perceived benefits.
The withdrawal rates in these trials are not simieother monoclonal antibody interventions and
contrast with the > 90% compliance over 52 weelsenled for IV weekly infused eculizum&bThe
high requirement for dose escalation reflects &fftw resuscitate a fading response; the continuing

drop out rate after escalation shows that thesetefineet with limited success.

Conclusion

Evidence from at least one induction and one maartee trial for each drug administered within the
licensed dose regimen demonstrates that for sdlpetigents, relative to standard care, these avifi-T
agents (infliximab and adalimumab) deliver statety significant benefits of disease remission and
improvement based on CDAI binary measures. Remmssgsponse 70 and response 100 rates
measured in maintenance trials indicate that fesgonders” nearly all benefit is achieved in about
the first 12 weeks of treatment. Thereafter ratiedinces (anti-TNF minus placebo) remain relativel
stable. These results imply that a short bursteaitinent is likely to be more clinically and cost

effective than prolonged treatment and that atbeua12 weeks the likelihood the intervention will
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be clinically and cost effective will steadily dinish as treatment is extended unless other favlaurab

outcomes additional to those based on CDAI measueedelivered later than 10 to 12 weeks.

The recruitment of patients who may not have failkernative treatments together with the selective
reporting of outcomes for early responders in tladntenance trials means it is difficult to gauge th
effectiveness of these drugs in maintaining favolerautcome amongst the whole patient population
with moderate to severe CD who are resistant terdtkatments. Because of inappropriate study
designs, heterogeneity of patients, incompletears#lective reporting of outcomes and lack of head
to head trials no convincing objective evidence axzalable to indicate whether one drug was

superior to another either in respect to effectgsnor to safety.
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6. ASSESSMENT OF COST-EFFECTIVENESS

6.1 Systematic review of existing cost-effectivenessiggnce

6.1.1 Introduction

This chapter explores the published cost-effecagsriterature on the costs and benefits of GNF
inhibitors. Within the UK, the licensed anti-TNe&tments are adalimumab and infliximab. The
following section goes on to describe the results systematic literature review of these treatment
for CD.

When assessing the economic impact of CD, costbealivided into direct costs and indirect costs.
Direct costs refer to the costs of an interveniiself, and include the value of all resources comsd

in the provision of an intervention, including sitle-effects occurring as a result of treatmerd,alh
future health care expenditures contingent on ettieintervention or side-effects. Direct costs
include all goods, services and other resources, eeh within and outside of the healthcare sector
Healthcare costs include all medication, diagndstts, supplies, staff and medical facility costs.
Costs outside healthcare can include the costgetpdtients and to other public agencies. Indirect
costs include those resources consumed that adiraotly paid for by any party. Since the abilitfy
patients to work is related to general health &editne spent in treatment, indirect costs include
productivity gains and losses. Indirect costs aistude the productivity costs of unpaid carers

including family members.

In CD the perspective taken may have a significapact on the costs associated with the disease
and the overall conclusions drawn from the evideBeweral perspectives can be adopted and the
NICE reference case recommends concentrating antiiedirect health care and public social
service (PSS) costs. A societal perspective tithtides direct and indirect costs to all partiey &

considered in sensitivity analyses.
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6.1.2 Methods for reviewing cost effectiveness

6.1.2.1 Search strategy
A comprehensive literature search on the cost astieffectiveness of adalimumab, infliximab,

certolizumab pegol and natalizumab for the treatr€@D from a UK perspective was conductid.

Studies on costs, quality of life, cost effectivemand modelling were identified from the following

sources:

» Bibliographic databases: MEDLINE (Ovid) 2000 to Majune 2007, EMBASE (Ovid) 2000 to
May / June 2007, Cochrane Library (NHS EED and DARBD7 Issue 2, and HEED database (June
2007).

e Industry submissions

* Internet sites of national economic units

Searches were not limited by language. Full sestreltegies can be found in Appendix 14.

In addition, searches for cohort studies of inftiab for CD and also clinical guidelines for CD were
undertaken for background information for the decignalytic model. Full details can be found in

Appendix 14.

6.1.2.2 Inclusion and exclusion criteria
Only studies meeting the following criteria werelirded.

Study design Fully published economic evaluations only (algsavithout full publication were
excluded)

Population: Patients with CD (adults or children)

Intervention: Adalimumab or infliximab (any dosage/treatmergingen)

Comparator: Conventional treatment without TNdFinhibitors including no treatment, placebo,
dietary intervention, drug treatment with aminasghtes, methotrexate, corticosteroids
(prednisolone, budesonide and hydrocortisone) hagaine, metronidazole or surgical intervention

Outcomes:cost utility, cost effectiveness

6.1.2.3 Inclusion, quality assessment and data extr  action strategies
Two reviewers independently reviewed studies folusion using title and abstract. Disagreements

were resolved by discussion. After this initiat sifill papers were obtained and assessed for

a . . .. . .

Natalizumab and certolizumab pegol were originpliyt of this technology appraisal so were
included in the searches;they were subsequentppecbfrom the appraisal after completion of
searches
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inclusion. All studies were quality assessed usistandard checklist (Drummond and Jefferson,
1996°) by two independent reviewers. If a substantial pithe economic evaluation was missing
due to the material being commercially in confiderformal quality assessment methods were not
used. Data extraction of included studies was pagtbby one reviewer, extracted data was then

checked by a second reviewer.

6.1.3 Results of systematic review of existing cost effeeness studies

6.1.3.1 Inclusion and exclusion of studies
Using the search strategy and previous knowleddgleedliterature, an initial 814 papers (805 + 9)

were identified. Initial sifting identified 64 #etes for further investigation. These articlesrtiged
seven further papers that could have provided agliewmformation for economic modelling but were

not included in the systematic review of cost dffemness studies.

6.1.3.2 Quantity and quality of included studies
Only four full papers met the review criteria andrev subsequently reviewed. These were Arseneau

2001°®, from USA, Jaisson-Hot 208&om France, Marshall 200&rom Canada and Clarke 2003
from UK. A further two papers were available intahst form only. Given the difficulty of
extracting reliable information from this formatetse were not formally reviewed. Several excluded

papers provided either the costs or benefits atitnent but not both.

None of the four papers declared any conflictt#rest. Two of the four papers peer-reviewed
published works by independent researchers (Arse2@81° Jaisson-Hot, 200%and one was
commissioned by the Canadian Collaborating Cewntrélalth Technology Assessment (CCHTA)
(Marshall, 2009, and one was an HTA report (Clark, 260fBom the UK, commissioned by NICE.
Given the restrictions on commercial in confidemfermation in HTA reports, the HTA was not

guality assessed using the checklist.

Of the three quality-assessed studies, the CCHPArtescored highly in comparison to the
remaining two papers, and was both clearly wrigted transparent. These remaining two p&pers
(JH; A) omitted several key features (includingr@meremental analysis of all comparators) and

resource usage was outlined in cost terms only.

6.1.3.3 Characteristics of economic studies
All four studies conducted cost utility analyse®J@ of infliximab and were reported in a total of

five papers. One stufigonsidered non-fistulising and fistulising disedse considered non-
fistulising disease only and oné considered fistulising disease only. No publiseednomic studies

were found for adalimumab in CD.
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Within economic analyses of infliximab in CD, altaaf relevant observational data has lead to the
widespread use of information from a relevant stomlyducted in Olmstead County, and in particular
the model constructed in Silverstein (1989)Using 24 years of data, Silverstein (19§9)

constructed a Markov model of the course of CDalowdate the excess lifetime costs of the disease.
The model considered seven states (remission,disighse, drug responsive severe disease, drug
dependent severe disease, drug refractory se\s@asdi, surgery and postsurgical remission) plus
death. This model was not an economic evaluatiomas been highly influential in the modelling

carried out in non-fistulising CD.

Gregor et al (1997) elicited health-related quality of life valuesrind 80 consecutive Canadian CD
patients. This evaluation provided both standarmilge and time trade-off data for hypothetical
chronically active CD, acute disease and remittatés, and also by the patient's own health and

CDAI status. This information was also used in enhar of the economic models reviewed here.

Non-fistulising disease

Within the published models, the comparator treatrsrategies comprised surgery and medical
treatment (Jaisson-Hdt, placebo (Clar® or usual care (Marsh4llin populations that were
resistant/non-responsive to standard therapy. Gméymodel (Clark® was UK-based, with the
others based in France (Jaisson®Hahd Canada (Marsh3ll The French mod&as lifetime-
based, with the Canadian moflking a one-year timeframe. The timeframe inlkemodef was
unclear, with the treatment considered up to thegeeatments within a single year but stated ttet

timeframe of treatment was “1 or more years”.

The French (Jaisson Hot et al, 2§)p€anadian (Marshall et al, 2002nd UK (Clark et al, 2003
models used the Olmstead County data when estigiatinsition probabilities. The Frerffdnd
Canadiahmodels used this data to model states where iméils was not used (in the French case,
following surgery and in the Canadian model, fraasddine). In the modified industry model in the
UK HTA reporf, this Olmstead data was used to define post-rémni$galth states for the infliximab
arm. Clark et &Inoted that the use of this information was likielyead to bias if used to populate a
Markov model that moved CD patients respondingeattnent into a remitted state. They noted that
the prognosis of those in a remitted state follgndisease flare and infliximab treatment was likely

to differ from those who did not experienced a aéseflare in the observational cohort.

Both the Frenchand Canadidmmodels used a third-party payer perspective ahdswnot described,
the UK HTA report likely used an NHS/PSS perspective in line with BHHCE Reference Case.
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Fistulising disease

In fistulising disease, the comparator treatmenategies comprised placebo (Clark 208 the
combination of 6-mercaptopurine/metronidazole anuhitiximab in different regimens (Arseneau
2001°). Both studies (one UK, Clark 200®ne USA, Arseneau 206} used a one-year timeframe.
The USA model used a third-party payer perspedtitehe UK model was unclear on this point but
again probably took an NHS and PSS perspectiviacldof existing clinical data beyond 18 weeks
required Arseneau et al (200%Yo make strong assumptions about both the effeutiss of

infliximab as second-line and reinfusion therapasg] regarding the longer-term chances of fistula

recurrence.

The four models considered the cost-effectivenéstlxximab treatment for 70kg, adult CD patients
(Clark 2003 fistulising and non-fistulising, Arseneau 209 Marshall 2009. In the remaining
study the assumed weight of the Markov cohort wagear (Jaisson-Hot 2084

Calculation of cost data

With the exception of the Marshall (non-fistulisi@@nadian model)and Arseneau et al. 2001
(fistulising USA model)®, the assessed models reported costs and res@age poorly. None of
the remaining models reported resource use sefjafiam costs and in many cases the costs of
individual items was not given. In the UK HTA motehe source of the cost data was not given.
Expert opinion was used to estimate resource agesitn two models (Jaisson-Hot 280Mdarshall
2002).

As the models were typically of one year’s duratitwere was no discounting. In the single French
analysié of a longer duration (lifetime), a discount rafé® was used. (Whilst the USA analysis
%is only one year in duration, it claimed to usdszdunt rate of 3%. It is not clear how this

discounting was calculated.)

6.1.3.4 Health outcomes and data sources
Effectiveness in non-fistulising disease

In the UK modef much of the clinical data was removed due to cerfiiality reasons. Effectiveness
in the model was based on two scenarios whereftibetigeness of infliximab was either aggregated
across doses (Scenario 1) or based on the 5Smgday(@cenario 2). Scenario 1 gave lower
effectiveness estimates and was used in the Consdomgission. Values for both scenarios were
given in summary tables. The French model (Jaissatr2004) calculated effectiveness data from
published evidence (Targan 1997nd expert opinion but details were unclear. Taeadian modél

used effectiveness data from the Targan 1987d Rutgeerts 198%rials.
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Effectiveness in fistulising disease

The USA model by Arseneau 208tonverted pooled data from twelve studies to dateuransition
probabilities. The model assessed benefits thréisgglia improvement rather than closure, so that i
the improved state included both complete closntesymptomatic improvement. Whilst
acknowledging that clinically relevant endpoints&va subject of debate, they acknowledge that this
choice of definition was likely to increase theeetiveness of treatment and may have biased

estimates.

The UK HTA model used data from the Present 1938udy for fistulising disease but no details of

precise estimates were given.

Utility estimates

Utility estimates were based on Gregor 1997 the three non-fistulising models. As the Grego
estimates did not include fistulising states, safgaestimates were used in the models for fishgjisi
disease. The USA fistulising model by Arseneaul®0fsed standard gamble utilities from 32 CD
patients and 20 healthy volunteers, whilst Clatlk) modified industry modé&lused an unpublished

algorithm based on CDAI and Perianal disease &giivilex (PDAI) scores from the Gregor data.

6.1.3.5 Cost-effectiveness results
The comparison of cost-effectiveness results astugbes is always problematical. For comparison

purposes, the methods used were to transform stistages based on purchasing power parities (as
appropriate) and reflate according to all-item WéKail prices index figuré&to provide estimates in
£2006 where possible. Where the base year fos @@ not given, figures could not be reflated and

the original stated values are used here.

Differences in comparators, methods, data, anddhedisclosure or removal of pertinent information
prevents reliable interpretation of the resultswh comparisons. In these results, caution shmild
taken in the interpretation, since incremental-effgctiveness ratios relate to the cost of indregg
more effective treatments whilst cost-effectivenes®s may be compared to a common comparator.

The former is preferred as it allows assessmetiteoimarginal costs and effectiveness of treatment.

In only two of the models (Marshall, Arsenedtjwere total costs and effectiveness data given for
all the compared strategies. In only one of thel@®(Marshall, 2002)was it possible to calculate
incremental cost-effectiveness ratios. Back-calooh of figures was avoided as this may have
introduced errors, whilst transforming provideduifigs is hazardous given that they are not displayed

to sufficient precision.
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In non-fistulising disease, the UK mo8ebmpared single and episodic treatment versugiptac
Against placebo, episodic treatment (a single 5mdise plus up to three 5mg/kg re-treatments
within a single year) was estimated to have an IGEB62,016 per QALY when using effectiveness
data from the 5mg/kg dose group (base year nohjjiiegeatment with a single dose of infliximab

(no episodic re-infusions) was found to be less-effective.

The French mod@kstimated the cost-effectiveness against usualardy. As neither total nor
incremental QALY figures were given (and back-c&dtng is not reliable) incremental figures could
not be calculated. Against usual care, episodatinent and maintenance treatments of infliximab
were estimated to have cost-effectiveness rati€68f700 and €784,057 per QALY (base year not

given).

The converted results from the Canadian moslefigested an incremental cost-effectiveness of
£105,900 per QALY for single dose infliximab vs akoare, £280,600 per QALY for episodic vs
single dose infliximab, and £407,000 per QALY faaintenance vs episodic treatment with

infliximab.

In fistulising disease, the UK modsliggested a cost-effectiveness ratio of £102,086(pear
unclear) for initial infliximab treatment versusapkbo. In the US modé&converted to 2005 pounds
sterling), only cost-effectiveness ratios coulcchkulated as the outcomes figures were not given
with sufficient precision. Against the comparateatment of 6-mercaptopurine and metronidazole
(6MP/met), the interventions had cost-effectiverrasios of £274,100 per QALY (infliximab, with
6MP/met as second line treatment), £278,000 perY@hfliximab, with infliximab reinfusions as

second line treatment), and £290,770 per QALY (GhtR/+ episodic infliximab reinfusion).

Sensitivity analysis

The reporting of sensitivity analyses was variabigh probabilistic sensitivity analysis conduciad
only the Canadian model This analysis suggested that usual care wasifadaup to a threshold of
approximately £105,000 per QALY, with a single do$enfliximab favoured between this figure and
approximately £251,000 per QALY in non-fistulisidigease (converted figures). Whilst this study
suggested that the rate of surgical admissiondriay-refractory treatment had little effect on eost
effectiveness, it was sensitive to the variationthe cost of infliximab. With a sufficiently laeg

price reduction it suggested that infliximab treatihmay have become cost-effective.
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In the UK study for non-fistulising disease, the one-way sensitiginalyses conducted on utility,
duration of response and the rate of averted sesydid not result in any ICER below £40,000 per

QALY (base year not given).

In fistulising disease, the UK modelaried the rate of success in re-treatment amtbsire of

fistulas alongside the level of cost offset duaverted surgeries. In no case did this produegia r
below £80,000 per QALY. In the other fistulisingdel (USA)®, all ICERs remained above £79,000
per QALY (converted figures) regardless of the demmade in one-way sensitivity analyses other
than in the price of infliximab. Only where thegar of infliximab was reduced to £160 per dose (a
reduction of 90% from the modelled price) did tB&R for episodic reinfusion fall marginally below
£30,000 per QALY (converted figures).

6.1.3.6 Author conclusions
All of the studies considered were conducted byindastry authors, with the Canadiamd UK

studies commissioned by national HTA bodies. Emeaining studi€s® did not disclose any

industry affiliation.

The results of all non-fistulising studies suggestet infliximab was not necessarily cost-effegtiv
over the usual range for thresholds. The studyaissdn-Hot 2004 (Franc&suggested that episodic
infliximab treatment could possibly have been afftctive but that maintenance treatment may not
have justified the increased costs required. Tindysby Clark (UK)® suggested that the cost-
effectiveness was relatively insensitive to chariggke key assumptions in their model but that the

key criterion for the cost-effectiveness of episadéatment would have been the duration of benefit

The study by Marshall (Canadayas limited by the use of non-Canadian data, #eirio convert
utility data to populate estimated states, theafigpert opinion to inform resource usage and the
lack of longer term clinical data. They noted tihilst CD may severely impact morbidity and
affect productivity, there was no detailed inforrnatavailable on productivity losses to make
allowances for this. They justified the relativslyort timeframe in their model with the lack of

clinical data to populate a longer term model.

In fistulising disease, Clark (UK)stated that the cost effectiveness ratios wete tnigler even the
most favourable assumptions for re-treatment aoslicé in the industry model. The study by
Arseneau 2001 (USATY suggested that the high cost-effectiveness ratimfliximab was due to
both the high incremental cost of infliximab ansimilar effectiveness to 6MP/metronidazole

treatment. They acknowledged the difficulties with “fistula improvement” state and noted that

153



Adalimumab and infliximab for Crohn’s disease

infliximab may have been more effective if it hadmoted closure rather than merely symptomatic

improvement. The availability of only 18 week datas also acknowledged as a difficulty.

6.1.3.7 Conclusions
There have been no published studies on the cfesttigEness of adalimumab alone or in comparison

to infliximab. Given the lack of comparison betwdmoth alternative treatments considered hers, it i
not possible to infer the relative cost-effectivenef treatments from existing evidence. Also,Isthi
the indirect productivity costs of non-treatmentyrba appreciable in CD these costs were not

included in the cost-effectiveness studies duelémlaof evidence as to their magnitude.

All four studies reviewed were conducted by nondtey authors, with the Canadizand UK

studies commissioned by national HTA bodies. Emeaining studi€s® did not disclose any
industry affiliation. Taken together, the paparggested that single use or episodic treatment with
infliximab has a relatively high cost-effectiveneatio for both non-fistulising and fistulising @isse.
Maintenance therapy was only considered for nadofsng disease and this is partly due to its
potentially prophylactic role in this disease grodgnpth models considering maintenance infliximab
therapy suggested that it would have a particulsidy cost-effectiveness ratio relative to both

standard care and episodic infliximab treatment.
Full details for included studies of study chardsties, models used, costs and resources, efficacy

data, total costs and outcomes, sensitivity analggee author conclusions can be found in Appendix
15.
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6.2 Critique of the submission on infliximab by Scherirg Plough

6.2.1 Model structure and inputs

The economic component of the Schering Plough sseiari® took the form of a cost utility analysis
from the perspective of the health service providée model structure was informed by the structure
of ACCENT P“and included the ‘episodic’ treatment over whichagrn has been previously
expressed (see glossary). The term ‘infliximahicél discretion’ (ICD) has been used in place of

‘infliximab episodic treatment’ in this analysis.

The stated aim of the industry model was to detegrtiie cost effectiveness of infliximab scheduled
maintenance treatment (IMT) compared to ICD anddsed care (SC) without infliximab among
patients with severe active CD (CDAI scores 220}40@&ngland and Wales. The scheduled
maintenance treatment consisted of 5mg/kg inflixirmawk 0, 5mg/kg infliximab at wks 2 and 6 and
every 8 wks thereafter. Those receiving ICD resgian induction dose of 5mg/kg infliximab at wk 0

and thereafter 5mg/kg infliximab according to dadidiscretion. Those receiving standard care

received a placebo infusion at wks 2 and 6 andyeevks thereafter.

The same basic model, albeit using slightly diffémata sets, was used to compare IMT vs. standard
care without infliximab for patients suffering frdiistulising CD and for paediatric CD patients. Blot

that published reports of ACCENT*Ido not inform the effectiveness of infliximab ese groups.

The analyses were primarily based on data fromragent trials, ACCENT®* and ACCENT II%°
Further trial data came from Targan (Targan 199 Rresent (Present et al, 189@&nd REACH
(Hyams et al, 200%). ACCENT P*was designed to compare a single 5mg/kg infusidnfliximab
followed by maintenance or a placebo for patients ®D. Participants were recruited from across
North America, Europe and Israel. Participants rhast had CD for more than three months and a
CDAI score of between 220 and 400. All participamése given 5mg infliximab at week 0. At week
2, whether participants were responders or noy, Wexe randomly assigned to one of the following

three groups:
Group I: Placebo infusion at wk 2, 6, and everydls thereafter to wk 46 (n=188)

Group II: 5mg infliximab at wk 2, 6, and every 8eks thereafter to wk 46 (n=192)
Group llI: 5mg infliximab at wk 2, 6, followed byOing every 8 weeks thereafter to wk 46 (n=193).
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Response was defined as a decrease in CDAI scef@gjoints and a minimum 25% reduction in
total CDAI score. After week 14 patients who iflti@esponded but experienced exacerbation of

symptoms could cross over to 5, 10, or 15mg obdimilab on an ‘as needed’ or ‘episodic’ basis.

The ACCENT If°trial compared long term treatment regimens fdiepés with fistulising CD.
Participants all had CD with single or multiple idiag fistulae and were recruited from across North
America, Europe, and Israel. All participants wgneen 5mg infliximab at week 0, 2, and 6. At week
14 all patients, regardless of whether they wesparders, were randomly assigned to one of the
following two groups:

Placebo infusion at wk 14, 22, 30, 38, 46 and felip at wk 54 (n=99)

5mg infliximab at wk 14, 22, 30, 38, 46 and folloy at wk 54 (n=96)

In this trial, response was defined as a redudifat least 50% from baseline in the number of
draining fistulae at consecutive visits 4 weeksiapgdter week 22, patients in the placebo groupwh

experienced a loss of response could crossovétTaof 5mg of infliximab.

The economic analysis used a Markov model to sitadke progression of patients and to calculate
the cost per QALY of the infliximab treatment owefive year period. For severe active CD the
model states were active, remission, death, ngereling active (patients who failed to respond
either initially by week 2 or discontinued treatrnand the second week due to loss of response),
surgery, post surgery remission and post surgenptications. The fistulising model replicated this
but expanded the active state to: active + figtldaure, active + fistula, remission + fistula clos
remission + fistula. The severe active and fisitudjsnodels also differed in as much as in the sever
active patients stayed in the active state (orirtreat) for the first two weeks (assessment at videk
whilst for the fistulising model they stayed in thetive state for the first 14 weeks (reflecting finst
assessment period at week 14). Transition proliabifior the active state were based on ACCENT
11°° and Present 199%trial results. The transition probabilities foetton treatment’ health states
were estimated from the Targan 18%hd ACCENT 1* studies; whilst the transition probabilities
for the ‘off treatment’ health states were estirddtem literature. The paediatric model state
mirrored those of the severe active model withditeon probabilities based on data from the
Targan1997, ACCENT F*and REACH studies.

The probability of surgery and post surgical statese obtained from a variety of sources (Marshall
et al 2004 Wolters et al 200%° and Jess et al 208%. The authors assumed an equivalent surgery
rate (64%) in all three groups (severe activeyliising and paediatric). Post surgery complications

were estimated from Marshall et al 20@hich showed no significant differences betweaups

156



Adalimumab and infliximab for Crohn’s disease

with and without infliximab prior to surgery so aighted average was used. Recurrence rates were
based on those from Wolters et al 280Whilst the study contained data from nine Europea
countries this did not include the UK; expert opmivas sought to confirm the similarity of the

estimates with the UK.

The methods for the estimation of quantities antleosts were, in the main, comprehensively
described. The cost of hospitalisation and assessreed data taken from Jewell et al 988UK
study). This retrospective observational study 0%5)Zompared resource use six months pre- and six
months post-infliximab. The pre infliximab figureere used for standard care. Data on post surgery
health states (post surgery remission and posesuopmplications) were not available so resource
use was estimated by an expert panel (consistitifiKajastroenterologists) and the average estimates
taken. The cost of immunomodulators were excludeh the analysis on the basis that the efficacy
of the treatment would not have been affecteddtitors did a post-hoc analysis of ACCENT |

and If° trials that indicated that there was no signiftadifference in infliximab treatment effect with

or without immunomodulators). Adverse events waiened to be included in the infusion and
hospitalisation costs. The cost of infliximab irifuss was estimated using an average adult body
weight of 60kg which the authors stated was basgarevious guidance from NICE. The costs of
administering infliximab infusions (£96 per infusjowere said to have been taken from a previous
study (referenced as: NICE. Administration costareted from CRD/CHE Technology Assessment
group Psoriatic Arthritis HTA? However the costs given in that study were comaldlg higher than

the figure given (ie £257.50 per infusion).

Health state utilities were based on a numberftéraint data sources. For severe active CD, health
state preferences for pre surgery were taken fr@paaish study (n=201 CD patient responses to
EQ-5D and converted into utilities using UK tarjff&®* Surgery and post surgery preferences were
based on data from a secondary care databaseeitpah Cardiff and Vale of GlamorgdhNo
information was available for complications postgguy and a utility value of 0.4 was assigned
(however, the table presented reported this asddbarification is needed on this point). The auth

justified the value given in terms of complicatighat would lead to significant hospitalisation.

The transitional probabilities were subject to #enty analyses with the exception of post surgery
health states because no treatment effect was addogyond surgery. One way sensitivity analyses
was conducted on patient weight, time horizon,alist rate, baseline age and infliximab

administration cost and the resultant cost per QAgported.
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6.2.2 Model results

The results of the analysis are shown in Tableei@via

Table 43. Cost-effectiveness of infliximab (SchergiPlough submission)

Time Treatment Mean | Difference | Mean Difference | ICERs
Costs QALYs
Severe Active CD
Syear Maintenance 31040 2.145
Standard care 26209 4831 1.959 0.186 | 25903
5 year ICD 25501 2.133
Standard care 26209 -708 1.959 0.174 | Dominant
5 year Maintenance 31040 2.145
ICD 25501 5539 2.133 0.01 457386
Fistulising
5 year Maintenance 36626 2.449
Standard care 30577 6049 2.247 0.202 | 30005
Paediatric
5 years Maintenance 33504 2.566
Standard care 27672 5833 2.146 0.42 | 13891

For infliximab maintenance therapy vs. standare celnanges in the discount rate for costs and
QALYSs resulted in a range of cost per QALY betwé&@d,588 and £27,296. For a time horizon of
two years and lifetime the cost per QALY was £2@,46d £28,432 respectively. Little change was
seen as a result of changes to baseline age whiistcrease in the cost of administering infliximab
from £96 to £124 increased the cost per QALY to,E26.The largest increase was seen as a result of
changes to patient weight, when 80kg was usedd$ieper QALY was £38,623 and for 70kg,
£32,263. The latter figure assumed vial sharinguildr results were shown in fistulising CD and
paediatric CD where again the largest increasesbmer QALY resulted from changes in weight
(80kg, £44,459; 70kg £37,232 for fistulising CD &tikg, £8,942; 50kg, £18,841; 60kg, £23,791 for
paediatric CD). For ICD treatment vs. standard ,cdue ICD treatment remained dominant in all
scenarios with the exception of when patient weigdis assumed to be 80kg when the cost per
QALY was £445.
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The authors concluded that the analyses demorsstizecost effectiveness of infliximab
maintenance in severe active CD and sub groupsoillgecaveat given was with regard to the
resource estimates used for patients with inflibkinighis information was taken from the study of
‘episodic’ care but was applied to both ICD ANDIiximab maintenance therapy within this

submission which, the authors suggested, meantdbatirce reductions from IMT were not captured.

6.2.3 Evaluating the industry submission for infliximab maintenance versus infliximab
episodic and versus standard care

The design of the cost utility analysis is in liwgh what would be expected for this type of
submission but the results are limited by a nunabéactors. Whilst the comparators appear to be
justified, the analysis comparing both standare eand infliximab maintenance to ICD care is
hampered by the definition of ‘episodic care’ uatthe ICD comparison. Although episodic care

was described as treatment ‘as required’, no fudbtails were given.

The analysis relied heavily, but not exclusively,tbe ACCENT trials. The information used in the
economic analysis was based on responders onlg fEsponders only inform the clinical
effectiveness which is likely to overestimate thrical results. In addition, the costs of thoseowh
did notrespond do not appear to have been included,glginer estimated costs. Both scenarios

produce a lower cost per QALY.

In line with the other industry submissions, thenary comparison is with standard care. The
rationale for this comparator is that the majoatyatients eligible for biological treatments in
England and Wales still receive standard care. ¥ttie authors cite market research as evidence of
this, unfortunately the information cited is notlive public domain. Also, the ACCENT trials were
conducted outside the UK so it is not possiblegizdnine how ‘standard care’ in the trials compares
to that in the UK.

Throughout the submission a CDAI score of 220-4@8 wsed to indicate severe active CD. Whilst
there is no formal quantification of the level dtigh moderate CD becomes severe active, 220 is

lower than has been used in a number of otheregtudihich makes comparison difficult.
The analysis used a Markov model. Markov modelaraeszero memory. How long a patient has

been in a health state and how they got there mpgdt on resources and memory could be

important in this patient group.
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6.2.3.1 Evaluating the industry submission: Active CD (220 < CDAI < 400)
Clinical effectiveness of the comparators in the @enomic model

The economic model compared maintenance (IMT), &0 standard care. As the details of ICD
treatment are unclear, it is not possible to satisfily verify or interpret the model. In partiay the
description of ICD treatment neither guaranteesapc care nor precludes the use of maintenance
treatment. It is thus both extremely broad inmidén and does not guarantee that clinically iczxht
individuals would receive the same treatment. I€Dmited in the degree to which it represents an

identifiable treatment strategy.

Much of the model was based on the ACCERftdial. This trial distinguished between those who
did and did not respond by Week 2 on both the placeaintenance and infliximab maintenance
arms (of which the economic analysis considers tdyomg/kg dosage). The placebo arm in the
ACCENT P*trial included treatment with 1a) placebo maintereatreatment and 1b) ICD at 5mg/kg
for those not responding to 1a. The infliximab anrthe ACCENT trial included treatment with

2a) maintenance at 5mg/kg and 2b) ICD at 10mgAagtnent for those not responding to 2a.

Hanauer (2002) compared the outcomes for Week 2 responders ta)watment 2a), with those
crossing to 1b) and 2b) considered to be treatfaéintes. Rutgeerts (2004attempted to compare
outcomes for both Week 2 responders and non-regpsima both their initial and crossover
treatment, attempting to compare 1a) plus 1b) Réthplus 2b). As above, this comparison is

inappropriate.

The economic model attempted to compare 1a) plugashdCD) against only 2a) (as infliximab
maintenance). Confidential clinical informationtire industry submission suggested that, thus
constituted, ICD would provide very similar and guaially superior clinical outcomes to

maintenance therapy.

The clinical study report included data on how mpatients retained a response to treatment at Week
30. Amongst Week 2 responders, 51% of those rieceIMT retained a response, as agajjj **
I of those receiving standard care (placebo) at V@6efVeek 54 Clinical Study Report). The
ICD arm is based on those failing on placebo treatmeceiving infliximab at 5mg/kg. All those
receiving infliximab on ICD would have been consetefailures and on this basis, we would expect

that ICD would have the same effectiveness inmatgia response as placebo treatment.

A clearer comparison is available using the WeekCBlical Study Report includes data for both

Week 2 responders and non-responders, those whgectover, and those who received protocol-
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prohibited medication changes or surgery. At 30ks<J ]l of patients receiving ICD
maintained a clinical response to treatment. Agitld be expected that non-responders would have
poorer outcomes than responders these results avayumderestimated the effectiveness of ICD for
Week 2 Responders. Given this, it would not berssing for ICD to outperform maintenance
therapy in health outcomes achieved, and any adgaribr maintenance over ICD is likely to be very
minor. As maintenance therapy patients receivdikimiab regularly, whereas ICD patients received
infliximab according to clinician discretion (attlsame dosage), ICD would be less expensive than
maintenance. It appears that infliximab mainteeaherapy is very unlikely to be cost-effective

against ICD.

Use of Trial Data

Although the treatment scenarios were well preskgnbere were limitations, which were primarily
associated with the sample characteristics oftindies used. The active CD treatment strategies
estimated were based on ACCENT dlata together with data from another smaller stlidygan
1997 The Targan 1997 study was used for transitions between Week Ovdeek 2, with
transitions following Week 2 estimated using ACCERT The use of Targan 199data is
questionable as it comes from a smaller trial pretkin place of a larger trial (ACCENY*) which

provided less positive results.

The economic model also appeared to use two diffgrepulations in active CD, with both the
standard care (placebo) and ICD arms using bothk\®@eesponders and non-responders and the
maintenance arm using Week 2 responders only.ekA2 responders do indeed have a better
response than Week 2 non-responders, then thielg to bias the comparisons in the economic
model. Given the data above, this bias may acdouminy positive effect found for infliximab

maintenance against ICD.

Inputs

The cost of drug infusions was estimated usingvanage adult body weight of 60kg which the
authors’ state was based on previous guidance W&&. This is likely to have underestimated the
cost per QALY. The Targan 199rial recorded mean body weights of between 6874

different treatment groups) whilst for ACCEN*these are only recorded in the (confidential)
clinical study report | EEEE—_—

There were four larger trials in the clinical etigeness section (where n>100) that gave mean weigh
of included patients (Targan 1997CLASSIC, GAIN® and CHARM? and the mean weight was

approximately 71.5 Kg. One way sensitivity analysisarried out at the end of the industry
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submission using weights of 70kg and 80kg incretiseadost per QALY to £37,232 and £44,459

respectively.

A weight of 60kg exactly corresponds to the usthode 100ml vials of infliximab, and the model
therefore assumed no wastage. The revised moeglauseight of 70kg, which remains a
conservative estimate. The price of infliximabhitthe model was also increased in line with the
figures cited in the industry; previously a slightbwer figure had been used. Any cost of wastage

was not incorporated in the model.

Administration costs were taken to be half a desecaH26 (Day Case Rheumatology) in line with a
recent HTA report (HTA, Psoriatic Arthriffsstates psoriatic arthritis in submission referejice
which was £293.67 in 2006 Pounds Sterling.

Calculation of cost-effectiveness acceptability cues

The cost-effectiveness acceptability curves (CEAGsactive CD (220<CDAI<400) were calculated
for ICD and maintenance therapy versus standaedlnarnot together. All three comparator
treatments should have appeared on the same CE&©€ pgecewise comparisons are misleading.
The CEACs provided in the industry submission aitically flawed as they did not distinguish
between:

1) the case where an option is dominated or dorhizuaah

2) the case where an option is cost-effective aloovalow a critical value.

The probabilistic sensitivity analyses were re-glted using appropriate methods and the changed

input for weight, as above. One thousand iteratioaise used to construct this estimate.

Results from recalculation

Prior to re-calculation, the CEACs provided in th@ustry submission suggested that both ICD and
maintenance care were increasingly likely to be-effective against standard care as the threshold
value increased. Following re-calculation, the ¢asions of the economic model do not correspond
to those suggested by the industry submission.tifeshold levels between £0 per QALY and
£2,466 per QALY, placebo had the highest chandeewofg cost-effective. For threshold levels
between £2,466 per QALY and approximately £481 &0QALY, ICD treatment had the highest
chance of being cost-effective. Infliximab treatrhaccording to clinical discretion appears to be
cost-effective, although this is contingent on ideseof caveats, including the ill-defined natufehm

“episodic” intervention itself.
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Figure 33. CEAC for Active CD
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6.2.3.2 Evaluating the industry submission: Fistuli sing CD
Use of Trial Data

For fistulising CD, the industry submission statieat evidence from the ACCENT*trial suggested
that maintenance infliximab therapy may bring digant QALY gains related to improved quality of
life (as opposed to improved life expectancy) inlewith fistulising CD. However, it is not poskab
to ascertain from the submission or from publispapers of the trial whether the sample included
adults with fistulising CD. The submission did rexer report evidence presented in the ACCENT
11°° trial (fistulising CD patients) that showed a sfigantly longer time to loss of response for
infliximab maintenance vs placebo maintenance adficantly improved CDAI scores for the

infliximab group vs. placebo group.

The fistulising CD strategies were based on respandnly. The ACCENT {f trial showed that 69%

of the sample were responders after the inductisiog. There was, however, no placebo comparison
during this period so it is not possible to deternihe proportion of patients who would have gone
into remission without infliximab. Whilst the progiion of responders was higher than the ACCENT
I**trial, the definition of a responder differs ahe time at which they were assessed as a
responder/non-responder was much later (14 weéhkarrdnan two weeks). This highlights the
arbitrary nature of the time point chosen to idgnesponders and the impact it may have had on the

results.
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The treatment strategy was modelled on the Prd€8 triaf’(0-14 weeks) and the ACCENT Il
trial®’(14-54 weeks). The Present 1999 tfidike the Targan 1997 trid] had relatively small
numbers in each arm (31-32). The ACCEN®f $icheduled maintenance arm excluded those who
switched to 10mg episodic treatment after week®2fin it is not clear how standard care in the UK
compares with that in the Present 1999 Yri@kcruitment United States and Europe) and the
ACCENT Il trial.*®

Inputs to fistulising model

As with severe active CD, the cost of drug infusieras estimated using an average adult body
weight of 60kg which the authors’ state was basegrevious guidance from NICE. Questions

remain about the suitability of this figure givdrat it is lower than the values found in cliniaadlis
on which the analyses are based. As above, a fagfuf@kg was used when considering this and

changed both the cost of infliximab and adminigtratosts to a more accurate figure.

The health state utilities were based on two dffiessources.
0 A Spanish study (n=201 CD patients) measuring EQH&D converted into utilities using
UK tariffs) which assumed that the preferences mmeglsare concordant with UK patient
preference&®%*
0 A secondary care database of patients in Cardiff\éale of Glamorgan measuring surgery
and post surgery preferences. This was based malasample size and looked at surgery (less
than two months after surgery, n=17) and remispist surgery (ie more than two months with
no recurrence/complication n=2%).
Despite specific utility estimates being availatadethe fistulising CD model, they were not used
because they are generally higher than the usilibend in the Spanish study, which was used to
provide values in the Severe Active CD model. Tinhears stated that the estimates were not in
accordance with the NICE reference case becaugevdre taken from CD patients and healthy
individuals (n=32 and n=20 respectively). The tiéi8 allocated assumed that patients with fistula
closure had identical utilities to patients with@istulas. For all other fistula states 0.15 waduwi¢ed
from utility estimates, the authors gave no exgiangor this figure but did include the variabte i

the sensitivity analysis.
Calculation of cost-effectiveness acceptability cues

Similar problems were found in the calculation &ALs in the fistulising CD model as above in

Severe Active CD.
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Results from recalculation of the model

Prior to re-calculation, the CEACs provided in th@ustry submission suggested that maintenance
care was increasing likely to be cost-effectiveimgiastandard care as the threshold value increased
(Figure 34). At £20,000 and £30,000 per QALY ikifhab treatment was found to be cost-effective
32.5% and 48.1% of the time. Following the weigtiiustment and recalculation of the CEAC, the
curve shifted downwards. Now, at £20,000 and ARDer QALY infliximab treatment was found

to be cost-effective only 2.5% and 13.5% of thestim

Figure 34. CEAC for Fistulising CD (Infliximab maintenance vs Placebo)
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6.2.3.3 Evaluating the model: Paediatric CD
The economic model provided with the industry sigsioin contained both circular references and

broken links. Circular references mean that Erugst select on possible values for cells as ibts n
possible to calculate it. Whilst broken links nmimgyrepaired with the provision of the files coniiain
the information on which the model is based, tleviias not available. Any analysis conducted on
this model would necessarily be based on such ctatipnal guesswork and would not withstand
scrutiny. Given that there was no access to aifuming model we were able to neither verify nor
respond to it beyond making the following commehtste that the model and any cost-effectiveness
figures based on it may have contained furthergmbeither the same or a different form to those
identified above. Unless a functioning versiontaf thodel is provided it is not possible to consider

the specifics of the Excel model.
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Use of Trial Data

For paediatric CD, the submission states that exielérom the ACCENT?* trial ‘suggested that
maintenance infliximab therapy may bring signifit®ALY gains, related to improved quality of life
(as opposed to improved life expectancy) in adult paediatric patients with CD’. Whilst the sample
characteristics provided in the trial summary dostow whether paediatric CD patients were
included in ACCENT 3 a paper in the Lancet (Hanauer et al, 208@orting on the ACCENTf

trial gave the patient age range as 18-76 suggestirpaediatric patients were included. It is difft

to tell whether the authors’ statement is basedata from these subgroups or previous evidence.

Paediatric CD strategies were based on data frogemal 997, REACH” and ACCENT {*. For

both the scheduled maintenance and standard case e model was based on the Targan 997
trial response rates at Week 2. The Targan T38ddy was not a paediatric study and no age range
was given (the mean ages that were given at basgkne 36 and 39.3 years). As there was a small
sample in Targan 1984t is unlikely that a sub sample of paediatriderats was used. The

transitions of these Targan 199%tudy responders were estimated using data frerREACH? trial

(at between 2-54 wks). The REAGHrial was a paediatric study that compared scheetiul
maintenance every eight weeks vs every twelve walkdlst the study only assessed for response at
week 10, the response rate was particularly hi@hl(®) compared to the ACCENT trials. However,
the REACH? study did not have a placebo arm so it is notiptesto determine the proportion of

patients who would have been classified as respendéhout infliximab.

The comparison of the two treatment strategies sttt model is inappropriate. The standard care
arm was based on ACCEN¥*Idata from week 2 onwards. Like the Targan £98fidy, ACCENT
I**is not a paediatric study; thus the paediatrindsed care treatment strategy is based only ort adul

study data; paediatric data is only used in thigxinfab scheduled maintenance arm.

As with the adult comparisons, the paediatrics rhe@es based on an optimistic assumption of 40kg
weight. Of the paediatric studies used in the aislghe mean weights recorded were between 45-
55kg and 42-48Kkg.

6.2.3.4 Discussion of the Schering Plough submissio n
The Schering Plough submission included three sotlets considering 1) active CD for the CDAI

range covered in the ACCEN¥itrial including both moderate and more severe fofCD, 2)
fistulising CD, and 3)paediatric CD. The industpbmissions contained errors, some of which were
addressed in the revisions above. Others couldenobrrected, such as the selective use of

responders only in the infliximab maintenance amrthie Active CD model.
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For active CD, the corrected models suggestedrifidimab treatment (ICD) could be cost-

effective, whilst maintenance care was unlikelp¢ocost-effective even at low multiples of the

normal threshold values. The lack of detail on wdmatstitutes ICD or “episodic” treatment is

unhelpful.

To the degree that they can be investigated, ttaetagrovided by Schering Plough mostly meet the

NICE reference case. There remain issues regationselection of studies, the use of data within

the selected studies and some inputs used in tdelimy. The utility data used in one model relies

on a small sample but is broadly in line with te&erence case.

Table 44. Compatibility of the industry model withthe NICE reference case

Element of health
technology assessment

Principles

Defining the decision problem The scope developed by the Institute | Yes
Comparator Alternative therapies routinely used in theres

NHS
Perspective on costs NHS and PSS NHS only
Perspective on outcomes All health effects on individuals Yes
Type of economic evaluation Cost-effectiveness analysis Yes
Time horizon. Sufficient to reflect any differendas Yes

costs or outcomes between the
technologies compared.

Synthesis of evidence on outcomes

Based on a systeraview

Partial; doubt remains on
selection of studies

Measure of health benefits Quality-adjusted life years (QALY's) Yes

Description of health states for Health states described using a Yes

calculation of QALYs standardised and validated generic
instrument

Method of preference elicitation for | Choice-based method, for example, timeYes

health state valuation

trade-off, standard gamble (not rating
scale)

Source of preference data

Representative sample of the public

Partial; one source of
particularly small sample
size

Discount rate An annual rate of 3.5% on both casts | Yes
health effects
Equity position An additional QALY has the same g¥gi | Yes

regardless of the other characteristics o
the individuals receiving the health
benefit

Modelling methods

Structural assumptions and dgiats
clearly documented and justified.

Partial; assumptions made
not justified

Probabilistic sensitivity analysis should

Yes

be conducted.
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6.3 Critiqgue of Abbott submission (adalimumab)

6.3.1 Introduction to the evaluation

An economic analysis was conducted for Abbott heirt submissiohto the National Institute for

Health and Clinical Excellence by Analysis GroupeTubmission comprised two economic models

— one comparing the cost-effectiveness of adalinuasaa maintenance therapy against standard care
and one comparing the cost-effectiveness of adatiafuand infliximab as maintenance therapies.
This latter model will be relevant only where bathalimumab and infliximab have been first justified
as maintenance therapies versus standard caree\Wiheror both maintenance therapies are not cost-

effective versus standard care, this comparisoviges no information to decision makers.

This evaluation therefore begins by concentratimghe former model assessing the cost-
effectiveness of adalimumab as a maintenance thefége model considers both fistulising and non-
fistulising forms of CD together, and comprisegiated economic submission and accompanying
working model in Excel. The economic model contdiseveral assumptions that were not fully
explained or justified at its initial submissioAbbott took the opportunity in responding to thaftr
assessment report to clarify some of these issussdrand their model incorporates elements of the
health economic critique to their earlier versidhneither stage was a full and working probahbist
sensitivity analysis provided to identify all soescof uncertainty. However, a sufficient quantity
detail was provided in Abbot’s revised version low replication of a probabilistic sensitivity

analysis that incorporated only some sources oftainty.

This interpretation appears to be consistent wighExcel model provided but the interpretationhef t
model contained in the printed economic submisdim#s not appear to be consistent with the Excel

model provided.

6.3.1.1 Model inputs and structure
The stated aim of the company’s primary submisgias to produce a comparison of lifetime

maintenance on adalimumab versus standard caredeiienumab arm of the models was based on
data up to Week 56 in the CHARM tfiglwhich was then extrapolated to also produceetiriie
analysis by assuming that all those respondingetk6 would continue to respond for the
remainder of their lives. A regression based on@hASSIC | triaP® was used to provide standard
care outcomes for the CHARRarm. The company’s comments received to our mediifiodel are

acknowledged below.
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All patients enrolled in the CHARR trial had baseline CDAI scores between 220 and 5his

trial, all patients were given open label 80mg aeelw0 and 40 mg at week 2 and then randomised
blind at week 4 to a placebo, adalimumab 40mg evtrgr week or adalimumab 40mg weekly. After
Week 12, those who did not respond to randomisadrtrent (defined as a drop of less than 70 points
in CDAI) were switched to open-label adalimumab 4Gswery other week, as were those
“responders” who experienced a treatment flare dfteek 12. Those not responding to open-label
adalimumab 40mg every other week were switchedl&irmumab 40mg weekly. Those not

responding to 40mg weekly were returned to standarel.

In the CLASSIC P trial, patients had a baseline CDAI between 220450 and had had no previous
exposure to any anti-TNF therapy. There were 28®iduals who were randomised to either placebo
(n=74) or adalimumab induction regimens in Weeksi@® 2 of 40mg and 20mg (n=74), 80mg and
40mg (n=75), or 160mg and 80mg (n=76). All patiem¢se followed for four weeks and the primary
endpoint was the proportion with a CDAI score ligs 150 in Week 4.

The industry submission compared the cost-utilitthe 40mg adalimumab every other week (eow)
strategy versus standard care. As the standardfaime CHARM? trial began with adalimumab
induction at 80mg in Week 0 and 40mg in Week Z thidl not provide suitable estimates for either
the cost or the effectiveness of standard caréhéglacebo arm in the CLASSIE trial received no

adalimumab, the economic submission used thistdgieedict health states in the standard care arm.

The models in the industry submission were baseubtimthe 56 weeks of the CHARRArial and an
extrapolation to give a lifetime model. The 56 wesddel included no discounting, the longer model
using a discount rate of 3.5% for both costs amefies. The lifetime model assumed that health
remains constant across the group (in terms obibile of health states) from Week 56 to deathe Th
lifetime model assumed a baseline age of 37 (mWith the average age for CHARf with life
expectancy of 66 years. There was no mortality eetwyears 37 and 66 due to treatment, CD or

from other causes.

The model structure was based around four healtbsstefined as remission (CDAI < 150),
moderate (158 CDAI < 300), severe (308 CDAI < 450) and very severe (450CDAI). Patients
enrolled in the CHARNF trial had baseline CDAI scores between 220 and 480 fell in only the
moderate and severe categories at baseline. Utdity was based on these health states. Costs were
calculated based on both trial arms (for anti-TN&tioation costs) and on the time spent in each of

these disease states (for hospitalisation costalanther costs). Overall costs and QALY bendfits
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the CHARM triaf? were calculated for both the baseline moderatesamdre groups (150CDAI <
450) and the baseline severe subgroup £3GDAI < 450).

Univariate sensitivity analyses were conducted thedified the method of imputing states for those
leaving the trial, that incorporated indirect cceatsl made several other changes to the cost
assumptions. Using details in the revised indusitogel for adalimumab versus standard care, we
were able to replicate the multivariate sensitigtyalysis provided in the revised model. This
analysis related only to the costs of hospitalsatind the cost and utility values associateddbe f
disease states. There does not appear to belamaate for uncertainty in the clinical effectivese

of adalimumab.

Estimates of standard care outcomes

The relationship between CDAI-based health statdgpaognostic factors was estimated using the
CLASSIC I triaP® using an ordered probit regression that predittedhances of an individual

falling into each of the four states (remissionderate, severe and very severe). Variables were
included for baseline CDAI, previous anti-TNF expas corticosteroid use, fistulising disease, and
included time and treatment dummy variable. Hestitites for the first four weeks in the standard
care arm were found by applying this regressidiécclinical factors observed in the CHARM

40mg eow arm. It was assumed that the proportigreople in each health state would remain
constant from Week 4 onwards. Although patientsiptesly receiving such treatment were excluded
from the CLASSIC ¥ trial, the previous use of anti-TNF treatment apd as a predictor in the

ordered probit regression. It is unclear how tfffieot was estimated.

Estimates of adalimumab maintenance outcomes

The adalimumab outcomes were estimated using @aitzed from CHARM trial® data. Within the
CHARM trial®’, 778 patients were randomised but 854 patiente erolled at Week 0 in order to
achieve this sample. The 76 patief} \@ith CDAI = 300) who withdrew prior to Week 4 did so for a
variety of reasons, including adverse events (46 of efficacy (13), and in one case, death.gThi
death was judged not to be related to the useadinagimab by the CHARM trial investigat6f9

The revised industry model incorporated the cokthase non-randomised individuals by including
them within the adalimumab modelling arm. Since26 individuals receiving adalimumab
comprised approximately one third of the randomiSelARM, cohort it was assumed that one third

of the non-randomised individuals would have besomised to this arm.
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The individuals who were not expected to receigtaadard adalimumab course were modelled as if
they were standard care patients but had incuneatiditional £974 each in medication costs. The
adverse events specific to these individuals daeltdimumab exposure were not modelled. Whilst
this may bias results in favour of adalimumab asfastandard care, the magnitude of this bias is

likely to be relatively small.

Those expected to be able to receive a standaldnadsab course (i.e. those randomised at four
weeks) were modelled as the 40mg EOW arm from tHaRM tria®4, and was based on
randomisation at four weeks. CHARM randomisdtiavas stratified by 4-week response (reduction

in CDAI of 70 points from baseline). At 12 weeklsos$e not responding (reduction in CDAI of 70
points from baseline) could be shifted to openda@atment and leave the randomised study. Figure
35 below shows the comparison between the randdrdsi at 4 weeks and the observational groups
defined at 12-weeks. Of the 260 individuals, c- received their scheduled treatment at Week 56.

Figure 35. Clinical data: CHARM ®? evidence versus that used in the economic model.
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Those patients removed from the trial at 12 wee&seferred to in the industry submission as
“deleted non-responders” in the Figure 36 (repreduzs non-commercial in confidence) from the
economic submission. Missing individuals were theke discontinued from the trial for other

reasons, including disease flares and protocoatiais.
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Figure 36. Adalimumab outcomes from CHARM? trial
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The economic model included a mixture of thoseardmg and not responding at four weeks. The
results in the economic model therefore differ fritn@ co-primary clinical endpoints of the trial,

which concerned Week 4 randomised responders only.

In the main analysis, the economic model usedastevialue carried forward (LVCF) to impute
missing values. As a sensitivity test, the modeluded results where the course of the patients’
disease reverted back to the state the patieninyagor to adalimumab therapy (“Simulated

Placebao”).

Health state cost and utility estimates

Each health state was linked to an expected nuoflferspitalisations using a Poisson regression
model based on a variety of clinical and backgrocimaracteristics. This was used to construct
patient-level predictions of hospitalisation evepes year. The unit cost was estimated using
published UK data (Bassi et al, 26f)4nd inflated using PSSRU figures to produce & pers
hospitalisation of £7,441 in 2006 pounds sterlifige CHARM triaf? did not record CD-related
surgeries, and so this hospitalisation factor ipocated the cost of surgery. (Note that the subariss

was inconsistent whether hospitalisation figurelpppr year or over the 56 weeks of CHAE!

Other non-hospitalisation disease costs (excludimgTNF medication) were estimated using Bassi
et al (2004)*. Bassi et al used a seven state classificatiofEbstates similar to Silverstein et al
(1999¥°. The model assumed that “very severe” correspotaléiddicated for surgery” in Bassi et
al**, with “severe”, “moderate” and “remission” corresgling to “severe, drug-refractory”, “mild
disease” and “remitted” states. Estimated non-lakgation disease costs are given in
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Table45.
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Table 45. Health state-based parameters in the indtry submission

Health state CDAI score Non-hospitalisatign  Utility
disease costs

Remission <150 8.45 0.859

Moderate 156< CDAI < 300 23.66 0.795

Severe 306 CDAI < 450 43.11 0.693

Very severe 4568 CDAI 78.55 0.433

4 UKE, 2006 prices
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Table45also displays utility estimates for the four hieatates that were based on a reanalysis of
previously published primary standard gamble dat@gor et al, 1997). These estimates were based
on 180 consecutive Canadian patients presentirig®@it between December 1995 and December
1996.

Adalimumab cost estimates
The cost per 40mg adalimumab dose was assumedt@67e50, with one dose necessary every two
weeks per patient after an initial three-dose itidaan the first four weeks. No administration s

were included.

6.3.1.2 Results of the adalimumab industry submissi on
The results reported here refer to the adalimumdbstry submission produced in response to

comments in the draft assessment report. The indsisbmission 56-week model suggested that for
baseline moderate and severe patients £160AI < 450), the incremental costs of adalimumab
40mg eow treatment was £2,496 for an incrementabase of 0.0823 QALYs (see Table 46). The
estimated incremental cost-effectiveness ratio#@5319. For patients with severe disease {300
CDAI < 450), the incremental costs and benefitsenestimated at £1,254 and 0.1045 giving an ICER
of £10,959 per QALY.
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Table 46. Results from the industry 56 week model

Moderate and Severe Severe Only
Standard Standard
Adalimumab Difference | Adalimumab Difference
care care
QALYs 0.8566 0.7743 0.0823 0.8384 0.7339 0.1045
Drug costs £6,533 £0 £7,119 £0
Health state
£1,249 £2,049 £1,427 £2.407
related costs
Hospitalisation £2,028 £5,265 £2,598 £7,485
NHS costs £9.810 £7,315 £2,494 £11,144 £9,802 81,45
ICER £30,319 £11,998

In the original submission, the univariate seniitignalysis suggested that for patients with sever
CD, adalimumab was close to or below £20,000 pekQfor a variety of different assumptions.
When considering both moderate and severe CD tegdtie baseline assumption was close to
£30,000 per QALY and typically exceeded this whemeany adverse change was made to the model
assumptions. Whilst the industry submission inatlidie induction regimen at 160mg and 80mg at
Weeks 0 and 2, it should be noted that this wasised in the CHARM tridf and the results will

differ if it is associated with higher adverse egelt is not expected that this would change
significantly in the second moddlhe second industry submission model assumed that
parameters for hospital and health-state relatstsawere distributed according to gamma
distributions. Utilities for the remission statens assumed to be distributed according to a

beta distribution, with constant ratios betweerfalr utility values (see Table 47)
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Table 47. Parameter distributions for distributions

Type Type A B
Hospitalisation costs Gamma 6.25 1,190.56
Health state related cost®kemission Gamma 6.25 1.35
Moderate Gamma 6.25 3.79
Severe Gamma 6.25 6.90
Very severe Gamma 6.25 12.57
Utilities Remission Beta 3.5280 | 0.5791

In the second industry model (based on 1000 sajp@ldalimumab treatment has an estimated cost-
effective below £20,000 per QALY in 60% of samplasd below £30,000 per QALY in 80.7% of

samples. The diagram below is based on 5000 saraptegives similar results (61%, 79%).

Figure 37. CEAC for severe disease (last value caed forward method)
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6.3.2 Evaluating the industry submission for adalimumab naintenance versus
standard care

The inputs to the industry model of adalimumab rneiance were modified to investigate the
robustness of the model. The revised model usetbihaulated Placebo” method of imputing

missing values. Those leaving the CHARNMial did so because of disease flare or otheiss
requiring protocol-violating treatments, and sarthealth may have been poorer than an “equivalent”
simulated standard care outcome (which represexigelcted health at four weeks). The “simulated
placebo” assumption is more neutral with respethégprognosis of those leaving blinded CHARM

treatment than the LVCF used in the industry model.

Aside from a preference for “the simulated placehlo& major differences between the second
industry model and the revised industry model hecatssumptions made regarding the use of
adalimumab beyond the study period. In both tst &ind second industry models it is assumed that
all those receiving adalimumab at 56 weeks willtirare to do so for their entire lives. In the sad
model the rate of withdrawal from adalimumab maiatece post 56 weeks was increased from zero
to that of the CHARM 40mg eow arm. Outcomes fdiguais with moderate CD were also inferred as
a separate subgroup where this was possible. Uoilessvise indicated, the model description here is

kept as in the industry submission.

6.3.2.1 The industry model’'s use of CHARM “ data
The clinical endpoints of the CHAR¥trial related to Week 4 responders (a reductioBixAl of 70

points from baseline) and all published data refeto this group. This causes difficulties in
interpreting the data, since terms are duplicatéld few caveats. Where published data and the
industry clinical submission referred to responagerd non-responders, they did so based on a
comparison of baseline and four week data (randairors); the economic submission appeared to

define this split using baseline versus Week 12a.dat

The CHARM? trial randomised patients at four weeks to onéafe (blinded) arms — placebo care,
adalimumab 40mg eow and adalimumab 40mg weeklys Blimded treatment stage in the trial was
maintained for 12 weeks for all randomised patiefit®se who did not achieve a sufficient
improvement in health at 12 weeks were termed ‘remponders” in the economic model, which
appeared to define this as a reduction of less TBgppints in CDAI from baseline. It appears that
Week 12 non-responders were moved to open-labetj4&w treatment, as were Week 12
responders who experienced disease flares afwweé&Rs. Those receiving open-label eow treatment
could subsequently move to weekly treatment asimedjuand then subsequently to standard care

following persistent non-response.
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Outcomes beyond 56 weeks

The initial industry submission did not adequatibgcribe or justify the assumptions used in
constructing its economic model. This was paréidylproblematic when considering lifetime costs
and effects, since this extrapolated data at tleo€CHARM triaf? for an additional 37 years. The
industry models suggested an average expectedranadiib 40mg eow use of 13.3 vials per year after
Year 1, which was consistent with the numbers x@ugieow treatment at 56 Weeks. However, with
an approximately constant number of people leathegdrial’'s adalimumab arm from Week 7
onwards within CHARM, it could be predicted whem thst individual would cease to receive
adalimumab on this until-flare maintenance reginwith the limited data made available from the
economic model, it was predicted that the last @dselalimumab corresponding to the blinded (and
costed) treatment on CHAR®would have occurred in Week 189. A lifetime modek not

necessary here as - under the assumptions ofdabeljg method of imputing lost values — the
standard care and adalimumab model arms would beee identical after four years and so a 4-year

timeframe would have sufficed.

In Year 1, predicted adalimumab usage was 19.18 wiaen averaging across both Week 12
responders and non-responders. Note that doses@kd\b2 and 54 were counted in Year 2. In Year
2, (Weeks 52-103) a total of 11.20 vials would hbgen used per randomised adalimumab 40mg
eow patient. This is lower than 26.0 vials that lduave been used if all patients had respondet], an
lower than the predicted usage in the economic madeearly 30% of responders were expected to
cease using adalimumab in the second year. In Beansl 4, 6.00 and 1.11 vials were used on

average.

In light of the lack of transparency in the indystmodel, this analysis was based on a ‘best-guess’
interpretation of the industry model that was cstesit with the limited data presented. In particula
it appeared that the economic model was basedtarcdasidering only the blinded portion of the
CHARM trial®®. The revised model estimated resource use for \W2eksponders and non-
responders up to Week 12, and non-respondersviifiek 12 (until missing or Week 56) for blinded
eow treatment only. This figure, based on a constas of patients from blinded treatment from
Week 6 (zero loss) to Week Jf(patients lost) in the trial was similar to theirested resource use

in the industry model.

Other changes to model structure and interpretation
Hospitalisation costs and disease state costsdar ¥ onward were taken from the industry model.

Hospitalisation costs for Year 1 were as for theve@k industry model, with four weeks of
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“lifetime” costs removed (since this occurred inaY&). These costs were weighted by the proportion

of individuals expected to use adalimumab relativéhose receiving standard care.

At randomisation (Week 4), the CHARM 40mg eow rimcluded 125 patients with moderate CD
(CDAI between 150 and 300) and 135 with severe CDAI between 300 and 450). The industry
submission provided the expected frequency of hedites, adalimumab use and hospitalisations for
both moderate and severe, and severe only grobgsallowed separate outcomes to be inferred for

those with moderate disease within the 56 weekise€CHARM model.

6.3.2.2 Results of revised adalimumab model
56 week results for severe and moderate subgroups

The industry submission predicted an incrementsi-etiectiveness of £11,998 per QALY at 56
weeks for those with a baseline CDAI at or abov@. 3Uith the preferred “placebo method” of
imputing missing data, this rises to £30,964 peL®AThe industry submission did not predict
incremental cost-effectiveness for the moderatgup. In the estimates presented here, it was
found that treatment was far less cost-effectiam thor the severe subgroup, and above £100,000 per

QALY using the “placebo method” of imputing missidata.

In the 56 week model it appears that treatmensdwere patients is likely to approach £30,000 per
QALY under more conservative assumptions but il thelow £20,000 per QALY under optimistic
assumptions. For moderate patients, even optorasgsumptions appear to give relatively large

ICERSs for adalimumab treatment.

The numbers iTable 48suggest that treatment of those with severe dis@< CDAI < 450)

will be cost-effective under optimistic (LVCF) assptions and marginally over £30,000 per QALY
with the preferred and more conservative assumgtidhere is less ambiguity surrounding the
treatment of those with moderate disease (LBIDAI < 300). Even under optimistic assumptions the
smaller additional health benefit 0.0589 comestagher incremental cost, leading to an ICER above
£60,000 per QALY.
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Table 48. Cost-effectiveness of adalimumab in seabmdustry models: severe and moderate sub-groups.

and imputation method

Severe Patients only Moderate Patients only

Values imputed using last value carried forwards -eptimistic estimate
_ Standard | _ Standard |
Adalimumab Difference | Adalimumab Difference
care care

QALYs 0.8384 0.7339 0.1045 0.8769 0.8180 0.0589
Drug costs £7,119 £0 £6,029 £0
Health state

£1,427 £2,407 £1,046 £1,663
related costs
Hospitalisation £2,598 £7,485 £1,465 £2,868
NHS costs £11,146 £9,892 £1,254 £8,540 £4,53L 84,00
ICER £11,998 £68,065
Values imputed using simulated placebo — pessimistestimate

_ Standard | , Standard |
Adalimumab Difference | Adalimumab Difference
care care

QALYs 0.8225 0.7339 0.0886 0.8605 0.8180 0.0425
Drug £7,119 £0 £6,029 £0
Health state

£1,565 £2,407 £1,205 £1,663
related costs
Hospitalisation £3,592 £7,485 £2,099 £2,869
NHS costs £12,636 £9,892 £1,254 £9,333 £4,53[L 24,80
ICER £30,964 £113,008

Figure 38shows the CEAC for the treatment of severe dise@see the (conservative) simulated
placebo method is instead. Across 5000 samplés,fall of ICERs below £20,000 per QALY and
44% fall below £30,000 per QALY. These figures camgpto 61% and 79% using LVCF.
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Figure 38. CEAC for severe disease (placebo method)
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For the moderate case, Figure 7 shows the CEA@éooptimistic case (LVCF). Here, only 1.5% of
samples fall below £20,000 per QALY and only 7.8 lbelow £30,000 per QALY. Under the

pessimistic assumption (simulated placebo) thegeds fall to 0.002% and 2%, respectively.
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Figure 39. CEAC for moderate disease (last value oéed forward method)
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The effect of an increased “lifetime” model
Given the marginal cost-effectiveness of treathase with severe disease with adalimumab and the

very large cost-effectiveness ratio for moderasease, the issue of time horizon may prove critical

Outcomes beyond 56 weeks were estimated by usloglated predictions of how many patients
continued to receive treatment at any point. Tliggtry economic submission gave costs for the

adalimumab arm where the rate of response was fikéte 56 week level.

Using the placebo method, the 56 week model for BMA suggestedn ICER of £56,621 per

QALY for both moderate and severe disease. The/sisauggested that continuing usage would
improve overall cost-effectiveness but not do sstically. The ICER in the first year was estimated
to be £57,739 per QALY and this decreased to £43p@3 QALY in subsequent years. Over the four
years in which the one-shot maintenance therapypscted to affect outcomes, the overall cost-
effectiveness of treatment was estimated to be7iB2 As such, it is not believed that extending the
timeframe of the economic model for either the nmatkeor severe group would drastically improve

the cost-effectiveness of treatment.
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Table 49. Cost-effectiveness of adalimumab revisedodel: 56 weeks and 4 years

MODERATE
AND SEVERE Lifetime model (industry) 4 year revised model (reised)
CROHN'S
Adalimumab Standard Difference | Adalimumab Standard Difference
care care
QALYs 14.579 13.474 1.104 2.845 2.733 0.108
Drug costs £90,919 £0 £13,149 £0
Health state related £5,778 £7,235
costs £24,559 £35,676
Hospitalisation £39,305 £92,162 £12,644 £18,667
NHS costs £154,783 £127,838 £26,945 £31,572 £25,9E5,669
ICER £24,385 £52,713

The 4 year revised model hinges on two assumpttbasthe treatment referred to 40mg eow
treatment, and that the patient loss continuedcanatant rate. Comments provided alongside the
second 56-week industry model suggested that ddtiese assumptions are inaccurate. In particular,
the Abbott model includes observed drug usage d@iatuusage following dose-escalation to 40mg
weekly. The total usage figures did not increashédevels that would otherwise be expected
because of a significant number of patients wiHARM®? who did not receive their indicated

treatment.

The industry figures for observed drug use didalloiwv a full breakdown of who received what
treatment. They indicated that on a period-by-pEhasis (e.g. Weeks 12 to 16, Weeks 16 to 20 etc),
those on a 40mg weekly dosage receive [t the_totaldosage received by those on a
40mg eow dosage, rather than the 200% that woukkpected. Assuming that all patients who
received treatment had the indicated dose, thenpmriod by period based after Week 12 it appears
that onlyjJll of patients prescribed 40mg eow, vt patients prescribed 40mg weekly
went on to receive it. This suggested that manividdals appeared to miss scheduled treatment on
40mg eow, and that those shifted on to 40mg weekle unlikely to have received it. This may

indicate issues in the tolerability of adalimumab.

The timing assumption used in the model was alss@wative, given that those individuals who
tolerate adalimumab well were more likely to conérusing it than those who did not. Data from the
company suggested that the rate of loss may slow isudifficult to confirm this given that the tha

appeared to take a different baseline than that imsthe economic analysis as it combined both
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adalimumab arms from CHARM (remission rates for kvéeesponderd}/517 at 52 weeks and
/517 at 18 months, with a smaller fall between A8 24 months). This suggested a continuing
decline in adalimumab usage at a decreasing tatéortunately, neither this nor a hypothesised
relationship between timing and continued use (@base56 week data only) was incorporated into the
second company model and so it was not possibileptart a more accurate “middle” case. Overall,
both the lifetime industry model (reported belowyiaur modifications appear to be biased in
opposite directions. It is reasonable to surmhsé the underlying cost-effectiveness of adalimumab
lies somewhere between the industry and revisecem@uh the basis of the hypothesised relationship
between time and adalimumab usage the industry lnowdeestimates usage by more than the revised

model underestimates it.

6.3.2.3 Discussion of adalimumab industry submissio n
Neither the analysis of the 56-week CHARM tfidhta nor the lifetime adalimumab economic model

was based on the modified intention-to-treat amalys which the major clinical findings of the
published CHARM tridf’ were based. Both the published clinical data aactbnfidential clinical
study report submitted to NICE were based on aitimibetween responders (defined as those who
had a reduction in CDAI of at least 70 points frbaseline) at Week 4. In contrast, the economic
model was based on response/non-response (agéirpaints from baseline) at Week 12. As such,
the model is not immediately compatible with tham@inical findings concerning the proportion of

Week 4 responders retaining response at 26 andebiswy

In reviewing the economic evidence, there are coscever the comparators used in the adalimumab
model. Given the structure of the CHARM tffaktandard care could have been compared with an
induction only dose of adalimumab, an until-flaraintenance regimen (based on blinded treatment
in CHARM®?) and a lifetime regimen (based on blinded and apsaiment in CHARNP). As the

results for an induction only regime appear as'standard care” arm of the CHARM trf4lit should

have been included in the economic submission.

Previous use of other anti-TNF therapy is an ingoarpredictor of response to adalimumab that is
not addressed within the industry submission. én@RHARM? trial, patients with previous
experience of anti-TNF therapy were only excludetieéy had no clinical response to the therapy, or
had used it in the past 12 weeks. Fifty percemldEHARM® patients had had prior exposure to
anti-TNF therapy. As the clinical response was sop@& those who had not previously received
anti-TNF treatment, it is highly likely that codtfectiveness would be superior in this group. Given
that the 56-week revised model suggested a reliativgh cost-effectiveness ratio even for the sever

subgroup this may be an important consideration.
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A lack of clarity over the source and interpretatad data has hampered the analysis of the economic
submission. Overall, the economic model met moshe@fequirements of the NICE reference case
but crucial elements of the model could not befigeti The analysis here has attempted to address
concerns over the methodology and interpretatich@fconomic model. It appears that the cost-
effectiveness ratio for moderate CD patients isigaarly high at 56 weeks and the analysis further
suggests that this figure will not necessarily &gpreciably at a longer timeframe and particularly
light of the size of fall necessary to approach-edfectiveness for moderate disease. The cost-

effectiveness of adalimumab treatment is far mavedirable for patients with severe CD.
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Table 50. Compatibility of the model with the NICEreference case

Element of health
technology assessment

Principles

Defining the decision problem

The scope developed by the Institute

Yes.

Comparator

Alternative therapies routinely used in th
NHS

ndartial. Not all relevant
comparators are used for t
adalimumab.

Perspective on costs NHS and PSS NHS Only.
Perspective on outcomes All health effects on individuals Yes.
Type of economic evaluation Cost-effectiveness analysis Yes.

Time horizon.

Sufficient to reflect any differendas
costs or outcomes between the
technologies compared.

Yes. (Lifetime model)

Synthesis of evidence on outcomes

Based on a sySteraview

Partial. Details unclear and
not necessarily
reproducible.

Measure of health benefits Quality-adjusted life years (QALY'S) Yes.

Description of health states for Health states described using a Yes.

calculation of QALYs standardised and validated generic
instrument

Method of preference elicitation for | Choice-based method, for example, timeYes.

health state valuation

trade-off, standard gamble (not rating
scale)

Source of preference data

Representative sample of the public

No. Patient values used.

Discount rate

An annual rate of 3.5% on both casts
health effects

Yes.

Equity position An additional QALY has the same gi¥#i | Yes.
regardless of the other characteristics of
the individuals receiving the health
benefit

Modelling methods Structural assumptions and dygiats No.

clearly documented and justified.

Probabilistic sensitivity analysis should

Partial. No clinical

be conducted.

undertainty is considered.

187

e



Adalimumab and infliximab for Crohn’s disease

6.3.3 Industry submission comparison of adalimumab and ifliximab maintenance
therapies

The Abbott submissidralso included a cost model comparing adalimumabirttiximab

maintenance regimens. The stated aim of the mantancomparison was to compare adalimumab
against infliximab on the basis that infliximaltlie alternative most likely to be displaced by the
prescription of adalimumab. However, neither adalhab maintenance nor infliximab maintenance
would be the most appropriate comparators in sncmalysis. Due to a lack of trial results

comparing these treatments directly, the compaisseacondary in nature.

The infliximab comparator used appears to combinse who were judged to be responders and non-
responders on the 5mg/kg arm of ACCENT uising the Rutgeerts et al data including both &mg/
standard dosage and 10mg/kg “as needed” dosageaddiimumab comparator used adalimumab
maintenance at 80mg/40mg induction with 40mg dosagey other week. The adalimumab
outcomes were found using a weighted sample frenCHARNM? trial for those with CDAI between
220 and 400 (in line with ACCENT) and with weights derived so that the same gender
distribution, median age and CDAI quartile figufe®, median, UQ) held across the infliximab and
modified adalimumab groups. Those with CDAI abd@8 were excluded from the analysis for
comparability with the ACCENT®f trial. Those who had previously used anti-TNRtneents were

not excluded from the adalimumab group, althoughwlas an exclusion criterion in ACCEN¥

Missing data for both comparators was inferred i CF.

The adalimumab arm costs were found by assumingththose receiving adalimumab and not
responding at Week 12 would have continued to vedgi which lead to higher costs than in the main
model. The infliximab arm drug costs were assutnadclude an average wastage of 0.5 vials per
infusion. Hospitalisation costs were estimatesgishe Poisson regression for the adalimumab group
and observed hospitalisations (plus inferred data the adalimumab group) in the infliximab group.

The model used an excess hospitalisation of 0.@8&fiximab patient per 56 weeks.

As the infliximab data used remission/non-remissather than the four health states of the main
adalimumab model, the health-status based costsegtimated using the frequencies reported in
Bassi et &f. A cost of £38.48 per week was calculated for-renission costs, and the cost of
remitted patients per week was assumed to be £&846rall, the model suggested an excess cost for
infliximab patients of £4,414 over 56 weeks, of eihthe majority was due to medication costs
(£3,526).
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Whilst this model also attempted to compare healtitomes, no summary quantitative figures were
provided on which to base a cost-consequencessasatpst-effectiveness or cost-utility analysis.
Using the proportion of patients in remission (@dist inferred using LVCF assumptions), it was
claimed that adalimumab lead to a higher propomibpatients in remission from Week 6 onwards.
In conjunction with the cost findings, the modelioied that adalimumab maintenance dominated

infliximab maintenance.

This model is reported but not analysed it in depthe model compared adalimumab maintenance
against infliximab maintenance without comparintpei against a standard treatment. As a
comparison of non-standard treatments, it fellidetthe scope of the assessment. Furthermore sinc
both adalimumab maintenance and infliximab maimeeappeared to have incremental cost-
effectiveness ratios far outside the suggestedesarige results of this model are of little praadtic

relevance to the decision problem faced.

It was also noted that the infliximab regimen méstthere included the 10mg/kg dosage only. Given
the uncertainty relating to which treatments wereally received by patients in ACCEN¥*| on
what basis these treatments were received, antidbdegree the treatments received would be

legitimate in a NHS context, it would be diffictitt place any confidence in this model.

189



Adalimumab and infliximab for Crohn’s disease

6.4 Independent economic assessment

6.4.1 Introduction

The overall decision problem for this appraisalhat is the cost effectiveness of anti-TNFs in the
management of moderate to severe CD in the UK NHB&*der to undertake cost effectiveness
analyses to address this decision problem it wasssary to (a) define moderate and severe CD; and
(b) specify the specific roles for anti-TNFs in tnanagement of CD that are to be evaluated; and (c)

specify the patient groups for whom cost effectasnwill be assessed..

Disease severity can expressed in terms of custatis or life course. It can be measured using a
wide range of indices including frequency of synms$o severity of symptoms, biochemical activity

levels and intensity of treatment.

Available evidence does not provide a strong Hasidifferentiating CD severity in terms of life
course. Munkholm et #ireported that ‘The clinical course of CD differankedly over time, with
ever-relapsing cases, to a quiescent course witlsseon for several years, interrupted by yeark wit
relapse. No predictive factors have been foundifersubsequent course with regard to age, sex,

extent of disease at diagnosis and treatment iggheof diagnosis’.

The current severity of CD is difficult to assemsd a global measure encompassing clinical,
endoscopic, biochemical and pathological featisemt availablé® The most widely used disease
activity measures include the CD Activity Index (&I), the Harvey-Bradshaw Index (HBI) or
Simple Index, a simplified version of the CDAI, atig Perianal Disease Activity Index (PDAI). A
commonly used health related quality of life measarthe Inflammatory Bowel Disease

guestionnaire (IBDQ). Other measures include theBBBoscopic Index of Severity (CDEIS).

The CDAlI is the measure used in the anti-TNF céhtdals. It measures current disease severity
using a recall period of the last 7 days. Varialbkgstured in the measure include number of liquid
stools, abdominal pain, general well being, extesitinal complications, use of antidiarrhoeal drugs
abdominal mass, haematocrit and body weight. Scarege from 0 to approximately 600. Values of
below 150 are suggestive of quiescent diseasegstn) and values above 450 are associated with
very severe diseadéSome investigators have arbitrarily labelled CBabres of 150-219 as mildly

active disease and scores of 220 to 450 as mobjesatee diseas®
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Given that the anti-TNF trials use CDAI to meastisease severity, the cost effectiveness
analysis uses the following definitions of disesseerity:

» Severe Disease CDAI > 300

* Moderate Disease 220<CDAI<300.
It should be noted that in line with the decisioalgem and the use of CDAI in the trials, this
definition says nothing about the frequency ofpsk&a A patient who has been in remission
for five years and relapses with moderate diseafsaatory to standard therapy is as much a
target for treatment with anti-TNFs as a patienowihs had two relapses in the last 12

months, with moderate disease that is refractostandard therapy.

The scope for this appraisal identified three caieg of use of anti-TNFs in the
management of CD: Induction, Episodic and Mainteeaihere is some uncertainty as to

the precise definition of each of these categories.

Maintenance therapy is perhaps the most straighdfiat to define. It can be described as the
chronic use of anti-TNF therapy to maintain rentiesn patients who have responded to
anti-TNF therapy when in relapse. In maintenaneediy, the key challenges in arriving at a
working definition are

(a) what is the criteria for defining a patienteaesponder? Is it the achievement of
remission or a specific improvement in their CD&bge? and

(b) how many doses of anti-TNF therapy can an iddial receive before being a confirmed

non-responder?

Defining episodic treatment is less straightforwgeke glossary). In the literature and
submissions to this appraisal we have identifiagsalifferent working definitions of
episodic treatment. In the previous appraisal tif BNFs in the management of CD, episodic
treatment was defined as giving up to three adwiicourses of treatment when a patient
experienced a disease relapse if that patienaliyitiesponded to anti-TNF therapy. The
relapse could have occurred once in several yearsioh more frequently. As with
maintenance therapy, the key uncertainties indéfmition are

(a) what is the criteria for defining a patienteaesponder? Is it the achievement of

remission or a specific improvement in their CDA&bre? and
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(b) how many doses of anti-TNF therapy can an iddial receive before being a confirmed

non-responder?

Induction treatment is the use of anti-TNF thereyith the aim to achieve remission. It is not
straightforward to draw a distinction between reépeaise of anti-TNF as induction and
episodic therapy as described above. Inductiomfiyemay merely be the initial application
of anti-TNF to a patient in relapse which estal@stheir responder status prior to the
subsequent provision of episodic or maintenancefye To consider the cost effectiveness
of induction therapy divorced from its value inaniing future decisions on episodic or
maintenance therapy would be clinically unrealiaticd would produce an inaccurate
estimate of its cost effectiveness. As with epis@iid maintenance treatment, there is a
guestion regarding how many doses of anti-TNF dividual can receive before being

confirmed as a non-responder.

Given the problems with assessing the cost effecé@ss of induction therapy in isolation, we
have not modelled induction therapy alone. Instga@xamined the cost effectiveness of
anti-TNF therapy in episodic and maintenance therapere episodic was defined as the
patient having the opportunity to undergo a seaandse of treatment within the time frame
of the model if they initially responded to the ution treatment but then subsequently
relapsed. That is to say, all patients receivedatidn therapy but only those who were

responders were eligible to go on to further tresatnif they subsequently relapsed.

There are a number of alternatives to definingaedpr status. Within the trials responders
were defined in two distinct ways: (1) patients @ DAI improved by a pre-specified
amount following administration of anti-TNF; and (#atients who achieved remission

following administration of anti-TNF.

For the purpose of economic evaluation the firgtragch to defining a responder was
problematic as it said nothing about the relatmpriovement in health in an individual for
any given reduction in CDAI score. Both the heglin associated with any given
improvement in the CDAI and the value attachedé&health gain would depend upon the
pre-treatment CDAI. Defining responders using agpecified improvement in CDAI does

not differentiate between patients for whom treattm®ntrols the disease and patients for
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whom treatment merely reduces the severity of yngp$oms. Thus it is not possible to
ascribe a robust utility value for the health afpenders defined in this way. By contrast,
patients in remission are effectively free of syomps$ and this is a health state for which it
would be possible to ascribe a robust utility val&®r this reason, response was defined as

achieving remission following anti-TNF therapy.

There are a number of alternative approaches &rdeting how many doses, or cycles of
treatment, individuals could receive before be rorgd as a non-responder including
clinical opinion on actual practice and use aslipensed indication. The clinical advisor to
the study team recommended that we allowed patieritave either two or three cycles of
treatment before establishing a non-respondersstBucontrast, the infliximab licence
required patients to respond to the first cycle@htment for subsequent maintenance or
episodic treatment. Within the model, responddustaas defined after the second cycle of

treatment as this is in line with actual clinicahgtice.

The scope for this appraisal identified a numbeuaifent groups for whom the committee
would be interested in obtaining specific estimatiethe cost effectiveness of anti-TNF

therapy: Adults; Children; Severe; Moderate; Fistng and Non-Fistulising.

The placebo randomised controlled trial evidenedHe anti-TNFs did not include paediatric
trials; even though infliximab does have a licefareuse in the paediatric population. In the
absence of estimates of effectiveness that carsde to model the magnitude of effect for
anti-TNFs compared to standard care, robust modetif the cost effectiveness of anti-TNF
therapy in a paediatric population was not possiblewever, to assist the committee in its
deliberations; a scenario analysis using the adatiels is presented, where paediatric costs
have been substituted for the adult costs. Thegjisvalent to assuming that treatment is

equally effective in paediatric populations.
Separate models are presented for patients witlerateland severe disease as the value of

the health gain associated with remission will ysematically different for these two patient

groups, as are the likely costs of managing relapse
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Whilst the trials of anti-TNFs did differentiatetia@en fistulising and non-fistulising disease
it has not been possible to identify a long termalisare cohort study for fistulising patients.
In the absence of this evidence, the trial-basedbiations submitted by the manufacturers
provided the best estimates of the likely cost@iveness of treatment in the fistulising
population. However, it is important to emphasisedifference in the characteristics of the
trial populations and the characteristics of thpyation that is the focus of the decision
problem for this appraisal — i.all patients with moderate to severe disease which is
refractory to standard treatment.

The trial populations were, for good reasons, feeqly relapsing patients. Frequency of
relapse is not an inclusion criterion for treatmierthe decision problem for this appraisal.
Patients who relapse more frequently have morecttgda benefit from an effective
treatment and therefore, assuming effectivenesstitower in patients who relapse
frequently, treatment would be more cost effectivehose patients than in the population

defined for this appraisal.

In summary, de novo cost effectiveness analyseadolts with moderate to severe CD are

presented, where response is defined as remiss@roae or two cycles of treatment.
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Figure 40. Schematic of Silverstein et al.’s clinal classificatiorf>
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The objective of the cost effectiveness analysis twastimate the incremental cost per quality

adjusted life year (QALY) for each drug comparedtndard care in (a) induction therapy for

moderate and severe disease; and (b) maintenasre@yifor moderate and severe disease.
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6.4.2 Methods

The cost effectiveness model is a simple Markovehdticonsists of four primary states — remission,
relapse, surgery and post surgery remission. Tablgives the costs and utilities associated witihea
state in the standard care arm. The utilities areveld from a widely cited study of health related
quality of life in CD. Whilst the study does not e¢he reference case specification in the NICE
methods guide, in the absence of an alternativdyshat does meet these criteria, it has the ddsira
characteristics of providing values deriving a cledbased method (Time-Trade Off), being a well
conducted study and providing utility values fdifeting severities of disease — the type of das th
are required for this analysis. The exceptiothie was the utility weight for major surgery. et
absence of a published estimate it was assumeththatverage utility for individuals in the major
surgery state would be equivalent to being on l&wefl all dimensions of the EQ-5D — this gives a
utility weight of 0.516.

The NICE Methods guide recommends that models @it diseases normally adopt a lifetime
horizon. The reason for this recommendation bdiagdisease exacerbations in chronic diseases are
usually related to reductions in life expectancyltdts et al.(2007§ analysing a cohort followed

from the years 1993/4 to 2003/4 reported that agly at diagnosis was associated with an increased
mortality rate and that, whilst the evidence wasky¢he Standardised Mortality Ratio for CD
approached unity. As none of the trials provideid@&vwce of an impact upon mortality, it is

reasonable to assume there is not a differentialatity rate and therefore, a lifetime horizon waul

not add meaningfully to the precision of the cditativeness estimate. Therefore the time horizon
for the model is one year and the cycle duratidous weeks; i.e. the model has 13 cycles. Bogh th

inducation and maintenance model start with a dadfat000 patients in the relapse state.
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Table 51. Parameters in the CD Cost Effectiveness ddel

Cost per cycle | Cost per Utility per Utility per
severe disease | cycle cycle severe cycle
moderate disease moderate
disease disease
Remission 52 52 0.073* 0.073*
Relapse 1489 474 0.056* 0.068*
Surgery 4592 4592 0.039* 0.039*
Post Surgery 72 72 0.073* 0.073*
Remission
Adalimumab 1072.50 (see
Induction Table 67
Adalimumab
Maintenance
Infliximab 5809.26%
Induction (including
loading dose)
1094.50 t
Infliximab (excluding
Maintenance loading dose)
* from Gregor et al””, #see text in paragraph below Table 67 " The cost of the maintenance
therapy dose of infliximab was calculated in a similar fashion to that of the induction dose. Four
vials of infliximab were required per treatment and each vial of infliximab costs £419.73. The cost
of administration is £257.50 per individual treatment. Over the total course of treatment an
average of 6.5 maintenance doses will be required over the course of 11.5 months. This gives
(((4*£419.73)+257)*6.5) /11.5 for an average cost per dose of £1094.50."

As the model does not include a differential mdtalkte, a one year time horizon is appropriate an

thus there is no need to discount costs or benefits

Only direct NHS costs are considered within the eio@osts are taken from the NHS Reference cost
database 2005/8. The exception to this being the cost for remissitich was taken from the work

by Bassi et af! These were indexed using the PSSRU NHS Pay andsAride’ The Bassi et al

cost for quiescent CD is used as the cost forahession state. The reference costs for in-paéindt
out-patient major and intermediate interventiondidlammatory Bowel Disease are used as
estimates of the costs of severe, moderate relapskesajor surgery.All costs were indexed to
2005/6 using the PSSRU NHS Pay and Prices Iftex.
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To construct the transition matrix from Silversteiral’s published matrix it was assumed that the
Drug Responsive and Drug Dependent states ardieffiyenanaged with the standard care
interventions. Thus, for the purposes of this asialythe two categories are combined with the
remission state into a single Remission on Stan@are state. This might mean that the cost in
remission is an underestimate of the actual casiveer, if this is the case, the effect will beriake
the interventions appear more cost effective thagy actually are; i.e. it is an assumption that

operates in favour of anti-TNF treatment.

The Drug Refractory state is assumed to be in selap the standard care package. The Surgery and
Post Surgery Remission states are included in taehdirectly. This gives four primary states for
the model:

e Remission;

* Relapse;

* Surgery; and

* Post Surgery Remission

It is worth noting that, in common with the Silviis et al analysis, the matrix includes transgion
from post-surgery remission from relapse and raonsstates. These transitions are most likely an
artefact of the maximum likelihood method useddtineate the Silverstein transition matrix.
Silverstein et al did not report complication raftesn surgery and thus it is not included as sestat
our model. As the number of this type of transit®small, it has not been considered here to have
substantially weakened the Silverstein et al saglthe preferred basis for modelling standard care.
Figure 41and Figure 42 are schematic diagrams of the stdrd@e and anti-TNF pathways in the

cost effectiveness model.

6.4.2.1 Modelling the disease course under standard care
The population of interest for this appraisal iSraiusive one, rather than the tightly defined

populations often found in clinical trials. Theredpit was important to identify evidence
from a population cohort that identified patientsomvere resistant to standard therapy. It
was also important the cohort reported data froartithe before the advent of biologic
therapy.

A frequentlycited study by Silverstein and colleagues meteloeseria. This study reported a
two-monthly transition matrix estimated from 20 sgetollow-up of an inception cohort of
174 patients. Patients were characterised as bemge of eight states: remission, mild, drug

responsive, drug dependent, drug refractory, syrgest surgery remission and death.
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Given the focus of the analysis on the cost effectess of anti-TNFs in moderate to severe
disease and the lack of evidence for a differentialtality rate between standard and anti-
TNF treatment, It was important to derive a traosimatrix that did not include death or

mild disease.

6.4.2.2 Derivation of the standard care transition matrix
To construct the transition matrix from Silversteiral’s published matrix it was assumed that the

Drug Responsive and Drug Dependent states weretigélyy managed with the standard care
interventions. Thus, for the purposes of this agialythe two categories are combined with the

remission state into a single Remission on StanGaré state.

A four-state matrix: remission, relapse, surgery post-surgery remission was derived by the

following steps:

Step 1; removing death: It was supposed that death from all states was equally likely. The chance of

death in each (t0) state was divided by six and this was added to the six non-mild, non-death states.

Step 2: removing the mild state: A more complex process was used for the mild state. Here, the issue

was not now where one entered the state from, but where one would exit to after leaving mild.

2.1) each of the non-death transition probabilities out of mild were deflated by the total chance of
leavingthe mild state (0.090). These probabilities for the exit state for mild were: remission, 0.636;
drug responsive, 0.092; drug dependent 0.068; drug refractory 0.107; surgery 0.065; and post surgical
recovery, 0.031.

2.2) These exit probabilities were multiplied by the chance of entering mild from each of the other
initial health states (t0) and used to distribute the probabilities. Here, the chance of a person in
remission remaining in remission increased by 0.070 (the chance of leaving for mild) x 0.636 (the

chance of moving from mild to remission).
2.3) The initial Silverstein transition probabilities were increased by the probabilities in (2.1) and (2.2).

Step 3) The drug responsive state has Markov probabilities summing to 1.00001 due to rounding error

in the original paper. These have now been corrected.

Step 4) Steps 1 to 3 produce a matrix in six states. The states remission, drug responsive, and drug

dependent were then combined into a single remission state.
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4.1) The chance of being in any one of these states was assessed using figures in Silverstein et al.?®

Of the three states, there was an 89.1% chance of being in remission, a 2.1% chance of being in a

drug responsive state, and an 8.8% chance of being in a drug dependent state.

4.2) The chance of remaining in the (broader) remission state was calculated as the average of the
chanceof moving to any of the three earlier states from the three earlier states, weighted by the

89.1%, 2.1% and 8.8%.

4.3) The chance of moving from this (broader) remission state to a relapse, surgical or post-surgical

state were also taken as a similar weighted average.

4.4) The chance of transiting to the (broader) remission state was calculated as the sum of the

probabilities of the earlier states comprising the (broader) remission state.

5) This gave a matrix in four states (remission, relapse, surgery, and post surgical remission) for two
monthly cycles. This is modified to form a one month transition matrix by halving the figures off the
main diagonal and setting the diagonal entries to one minus the remaining values in each row. This

process creates transition matrix in Table YY, which was used in the cost effectiveness model

The on-therapy cohort needs to be able to switchaiodard care if they do not respond to anti-TNF
treatment after two cycles of treatment. To faafiétthis two additional states are included inathig-
TNF arm of the model. The first is ‘Relapse 2'.iBats who remain in relapse after the first cydle o
anti-TNF therapy transit to ‘Relapse 2’ for a satagcle of treatment. Patients who do not respond

to the second cycle of anti-TNF treatment thenditan the Standard Care Relapse state.

Note that there is a small possibility (less th&é) that patients in the standard care relapse state
could then cycle into remission and subsequentbnter the ant-TNF treatment pathway. In the
interests of parsimony of the model, it was chasatrto complicate the model structure in order to

capture the costs and effects of this small nurobpatients.

For the maintenance model, non-responders to twieswf treatment are assumed transit to standard
care relapse. Those who subsequently enter remidsiaottransit to remission with maintenance
treatment. Rather they transit to standard caréssom, with no possibility of restarting maintenan

therapy.
Separate analyses for severe disease and modesedsalwere undertaken. This is because the

clinical course framework described above did riideEntiate between these two states and it is not

clear how a mild/moderate division could be plagpdn the active disease patients reported in
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Silverstein et al”® The implicit assumption is that the treatmentseayeally likely to achieve
remission in moderate and severe disease.

The model was constructed and analysed in DataAfe€ro 2006 Healthcafé.
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Figure 41. Schematic of Standard Care model structe
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It was assumed in the model that maintenance thevap equivalently effective in reducing the risk
of patients in remission to those entering relafuteally the trials would have reported separate
remission to relapse and relapse to remission.rigdise absence of these data the inverse of the
relapse to remission rate was applied to the reomsslapse standard care transition probability.
Thus, if anti-TNF maintenance therapy doubled ttobability of entering remission from relapse, the

model assumes it also halves the risk of relapsingngst patients in remission.

Estimating the effectiveness for infliximab is letsaightforward. The induction trial for inflixinba

was extremely small, (n=5%4)In addition, the remission rate observed in th@edard care arm of this
study was substantially lower than that observetiérSilverstein dafdand the much larger

induction trials of adalimumab. As a result, thisreubstantial uncertainty around both the absolute
and relative magnitude of effect for infliximab inttion therapy as reported by Targan &f &
discussion with the Technical Lead at NICE, it \agseed that the effectiveness should be estimated
by comparing the absolute remission rate for infieo reported by Targan et al and the predicted
transition rate from the standard care transiti@trix. Table 52shows the standard care transition

matrix used in the model

Table 52. Transition matrix for the cost effectiveess model

REM REL SUR PSR
REM 0.9837 0.0059 0.0069 0.0035
REL 0.0713 0.8749 0.0348 0.0189
SUR 0.0521 0.0158 0.6709 0.2613
PSR 0.0054 0.0011 0.0026 0.9909

6.4.2.3 Sensitivity analysis
Monte Carlo simulation was used to estimate theetgal mean costs and effects for standard care

and each intervention. Each analysis used 10,000laiions. The utilities were assumed to have a
normal distribution with the mean and standardressodescribed by Gregor et al (1997)The
exception to this being the utility for the majorgery, where a value was assumed as described
above. For the PSA it was assumed that the stamdandaround this estimate was comparable to the
standard error for the Gregor et al figures anaifipd a normal distribution with a standard erobr
0.001.

The costs, except for the drug costs, were tal@n the NHS Referené@ Again a normal
distribution was specified with the standard ebeing derived from the interquartile range reported

in the database.
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As proportions, the remission rates were spec#digdeta distributions. The standard errors were

calculated, on the assumption of normality usirgstandard equation;andb were then estimated

using the following equations:

a = mean”2*(1-mean)/(se"2)

b = mean*(1-mean)/(se"2)-a

The distributions are reported in Table 53. Frocheanalysis, the expected (mean) costs and

outcomes for standard care and anti-TNF treatnie@iassociated expected incremental cost

effectiveness ratio and the cost effectivenesspaabaity curve are reported.

Table 53. Probability distributions

1 | Utility_moderate_relapse | Utility distribution for
moderate relapse states Normal 0.068 | 0.0012
2 | Remission_Utility 0.0080
Remission in utility CD Normal 0.073 1
3 | Adalim_Effectiveness Adalimumab induction
relative relapse rate Beta 18 57
4 | Utility_Severe_Relapse Utility in Severe Relapse
State Normal 0.056 | 0.0012
5 | Utility_Major_Surgery
Utility for major surgery state | Normal 0.039 | 0.001
6 | Cost_Moderate Relapse
Cost in moderate relapse Normal 4741 11.09
7 | Major_Surgery_Cost
Cost of Major Surgery Normal 4592 130.8
8 | Cost_severe_relapse
Cost of Major Relapse Normal 1489 | 39.71
9 | Remission_state cost
Cost in remission Normal 52 3.85
10 | Moderate_Surgery _Cost | Moderate Surgery Cost -
Outpatient HRG F52 Normal 866 46.5
11 | Moderate_surgery_utility | EQ-5D 22212 - assumed
moderate surgery state utility | Normal | 0.0546 | 0.001
12 | Inflximab_Induction Remission rate from Targan
(see Figure 3) Beta 13 14
13 | Charm_placebo Charm placebo remission
proportion (see Figure 32) Beta 36 224
14 | Charm_active Charm active maintenance
(see Figure 32) Beta 88 172
15 | Accent_active Infliximab maintenance
remission rate all patients
(see Figure 13) Beta 63 113
16 | Accent_Placebo Accent placebo arm
remission rate all patients
(see Figure 13) Beta 60 128

For each cost effectiveness analysis the followigables were included in the multivariate

probabilistic sensitivity analysis (PSA):

Utilities in remission, relapse, surgery, and pastgical remission;

205



Adalimumab and infliximab for Crohn’s disease

» Direct health care costs in remission, relapsegesy and surgical remission;

» Effectiveness of anti-TNF therapy.

6.4.3 Results

Table 54 gives the mean costs and QALYs and exgpéCERSs for each intervention in induction and

maintenance therapy.

Table 54. Cost Effectiveness of Anti-TNFs in CD

Standard Care Anti-TNF
Mean Mean Mean Mean ICER
Cost QALY Cost QALYs
Episodic
Adalimumab| 6,687.01 | 0.9637 6,405.44 | 0.9774 Anti-TNF
Moderate Disease dominates
Adalimumab Severe13,444.74 0.8866 11,215.42 0.9230 Anti-TNF
Disease dominates
Infliximab Moderate| 6,858.66 | 0.9646 10,010.62 0.9938 107,943.80
Disease
Infliximab Severel 14,441.47| 0.8862 12,593.690.9936 Anti-TNF
Disease dominates
Maintenance
Adalimumab| 6,858.85 | 0.9649 14,724.78 0.9434 SC
Moderate Disease dominates
Adalimumab Severe13,447.52 0.8863 22,177.09 0.8270 SC
Disease dominates
Infliximab moderate 6,862.36 | 0.9636 30,397.34 0.9440 SC
disease dominates
Infliximab severg 13,448.82 0.8876 39,980.18 0.8314 SC
disease dominates

Figure 43and Figure 44 present the CEACs for adalimumabirgdtigimab as induction therapy in

patients with severe diseaggégure 45andFigure 46present the CEACs for adalimumab and

infliximab as induction therapy in patients with devate disease.
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Figure 43. CEAC for adalimumab induction in severalisease
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Figure 44. CEAC for infliximab induction in severedisease
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Figure 45. CEAC for adalimumab induction in moderate disease
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Figure 46. CEAC for infliximab induction in moderate disease
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6.4.4 Discussion

The analysis described in this chapter indicatasdhe anti-TNF is not cost effective, according to
the criteria laid out in the NICE Guide to MethaxfsTechnology Appraisal, in the management of
moderate CD, and whilst the expectation is thabther one is, there is significant uncertainty
regarding its value. Neither are they cost effectig maintenance therapy for moderate or severe
disease. Both treatments are highly cost effectivdn, no meaningful uncertainty, as induction

therapy in severe disease.

The estimates of cost effectiveness in maintentmarapy must be viewed as exploratory. This is
because of the shortness of the randomised plaetimlled period of the maintenance trials for
these drugs. Essentially these do not provide agiglef the magnitude of effect compared to usual
care due to allowing patients to cross over tosegic’ treatment relatively quickly after trial
commencement. The evidence required to model thieeffectiveness was the proportion of patients
transiting between remission and relapse; and eetwedapse and remission, with and without
treatment at regular time points. Given the absefitieis evidence, it has therefore been necedeary
postulate a maintenance effect based upon whdidesreported in the trials. The implicit
assumption for estimating the effect is that aiNF§ interfere with the underlying biochemical
process that causes relapses and that the effeesivés equivalent whether the process has led to
symptomatic relapse or not and whether the patisnitsremission or relapse. Given that 81% of
patients in remission were expected to be maindaimeemission each year on standard care, the
capacity for additional benefit from anti-TNF manance therapy is small; approximately 0.045
QALYs per annum for patients with severe diseaggimst this background, it is unlikely that
maintenance therapy has sufficient scope for géingraealth gain to justify its use at current pac
and by extension, there would be little value idemaking further research into the question of the

effectiveness of maintenance therapy.

Another key decision in estimating the cost effemtiess was to use the Silverstein &ttalmodel
usual care for all three interventions and useTtmgan et al tridf to provide an estimate of absolute
effect, but not relative effect. The relative effeeen in the Targan et al trfais an outlier due to the
very low rate of remission at four weeks in thetocolnarm. However, the absolute magnitude of
effect is consistent with the remission rate seehe pre-randomisation phase of the ACCENT | trial

of infliximab >*

An important difference between this model and iliethe use of a one year time horizon and the
exclusion of death from the model. Silversteinletported a small risk of death in each stat&he

mean risk of death varied between states, ie bet@€®015 and 0.00839. The greatest risks were
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for the ‘Drug Responsive’ and Drug Refractory S#q& 00626 and 0.00839 respectively).If these
results had been used as the basis for incorpgnatintality into the model and therefore adopting a
lifetime horizon, the effectiveness of the drugriducing remission would have produced an apparent
mortality gain for treatment of approximately 0.@82%er additional remissions created — i.e slightly
over two lives in a cohort of 1000 patients. Astibtal QALYs produced by induction therapy is in

the region of seven QALY per year, this would ctetgdy swamp the direct effectiveness, and make
the treatments appear highly cost effective, eliengh the evidence does not supparaasallink
between status in the Silverstein et’dtamework and mortality, and there is no diregtlence of a

mortality benefit from anti-TNF treatment.

A further important consideration is the focushogtanalysis on the cost effectiveness of these
treatments in the induction of remission. The s$ri@ported response rates for remission, CDAI
response 70 and response 100. CDAI response aatastdoe converted into improvements in health
without knowing the baseline CDAI for each patie@iven the non-linear relationship between
utility and CDAI indicated in the Gregor et al sy it was not possible to attach a utility gain to a
70 or 100 point gain on the CDAI without knowledtfehe pre-treatment CDAI status..

As discussed above, it was chosen to constructdehhbased upon health state (remission, relapse,
requiring surgery and remission following surgeifis decision was guided by the desire to

guantify the cost effectiveness of treatments adpcing health rather than their cost effectiveress
shifting the clinical pathway. The results from Goe et al study/ suggested that when patients are
grouped as per the Silverstein framevigrihe differences in mean health related qualitifefare
extremely small, and much smaller than those uséitke remission, relapse etc... structure adopted in

this analysis.

A simple model of CD was constructed which focusedhe cost effectiveness of anti-TNF therapies

in achieving or maintaining remission. The assuomst made here regarding cost of care and utilities
gains from treatment have favoured the anti-TNFey ogual care. The analyses draw out the much
larger health benefit for patients with severe alisecompared to moderate disease and how this feeds
through to ICERSs that are likely to be acceptablestvere disease but not moderate disease. The
analysis also highlights the important variatiomgffectiveness and cost between the therapies.
Perhaps most importantly the analysis reflectdabethat a substantial number of patients will

achieve remission under standard care and thatclence of relapse amongst those in remission is

such that maintenance therapy would have to be tagshcostly for it to be a cost effective option.
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6.4.5 Sensitivity Analysis

The de novo cost-effectiveness model uses probabisensitivity analysis to characterise the
uncertainty in the clinical and cost data. Thia isidely accepted method for addressing uncertainty
in decision analysis modelling and is the prefemedhod according to the NICE reference case.
However, in response to comments on the draft témon NICE and other stakeholders we have also
undertaken a series of scenario analyses in codeqpiore the consequences for the estimates of cos

effectiveness if the necessary information waslalks.

In addition, stakeholders noted that there were@spf the model that they wished to see corrected
and where appropriate these changes have been Tedeesults of all scenarios analyses and other

suggested changes are given in the text and tlosvinp set of tables:

Table 55 Original, uncorrected, base case analysis frandtaft report (for reference)

Table 56 Original, uncorrected base-case analysis frondthé report, but with changes to the
length of time the model runs. The model is nowtsetin for 13 cycles rather than 100.

Table 57 Includes changes made as suggested by the std&ehexcept for the estimates of
effectiveness which in this analysis still conttia ‘unexplained’ multipliers.

Table 58 New base case analysis including changes sugbegt@anufacturers and using observed
events as estimate of effectiveness, not risksgatio

Table 59 Base case + 5 year time horizon

Table 60 Base case + 10 year time horizon

Table 61 Base case + 20 year time horizon

Table 62 Paediatric analysis: three vials

Table 63 Paediatric analysis: two vials

Table 64 10mg/kg dosing

Table 55 shows the base-case results from theréyadtt that was sent for consultation.
Stakeholders noticed an error in the programminghfe model that led to the results being
estimated over 100 cycles of four weeks insteati@intended 13 cycles. This has now been
corrected and the results of this change are shovable 56. It is clear however that
regardless of this change the overall conclusionsost-effectiveness of the anti-TNF drugs

would not have differed despite substantial diffiees in the ICER between the two analyses
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Table 55. Original results (old base-case analysis)

Standard Care Anti-TNF
Mean Mean Mean Mean ICER
Cost QALY Cost QALYs
Episodic
Adalimumab| 20,141 | 7.247 20,302 7.2658 17,523
Moderate Disease
Adalimumab Severe 30,337 | 7.124 27,867 7.173 Dominates
Disease
Infliximab Moderate| 20,134 | 7.241 25,455 7.282 129,781
Disease
Infliximab Severe 30,339 | 7.131 28,990 7.24 Dominate
Disease
Maintenance
Adalimumab| 20,132 | 7.2389 118,044 | 7.2595 4,753,010
Moderate Diseasg
Adalimumab Severe 30,339 | 7.132 125,353 | 7.188 1,696,679
Disease
Infliximab moderateg 20,137 | 7.2319 371,214 | 7.2376 61,592,456
disease
Infliximab severe 30,350 | 7.1206 380615 | 7.1358 23,043,750
disease
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Table 56. Original model with correction to the time the models run

Standard Care Anti-TNF
Mean Mean Mean Mean ICER
Cost QALY Cost QALYs
Episodic
Adalimumab| 6,810.48 | 0.9644 6,900.03 | 0.9733 10,061.80
Moderate Diseasg
Adalimumab Severe 13,394.60 0.8877 11,969.10 0.9221 Anti-TNF
Disease dominates
Infliximab Moderate| 6,806.29 | 0.9646 10,267.90 0.9926 123,628.93
Disease
Infliximab Severe 13,92.30 | 0.8847 13,020.3®.9607 Anti-TNF
Disease dominates
Maintenance
Adalimumab| 6,807.67 | 0.9637 15,978.62 0.9724 1,054,132.18
Moderate Disease
Adalimumab Severe13,394.77 0.8872 21,345.61 0.9106 339,779.49
Disease
Infliximab moderate 6,807.51 | 0.9653 40,011.57 0.9670 19,531,800.0(
disease
Infliximab severe 13,395.30| 0.8896 46,373.48 0.8912 20,611,362.5(
disease
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The difference between Table 57 and Table 58 i®w we have estimated the effectiveness
of each drug. In the original model, we estimati#elciveness as the relative risk of
remission for adalimumab/infliximab relative to thiecebo arm of the CHARM/ACCENT
trials. In order for this to work in the model ugifireeage software we included a multiplier
to ensure that the total probability of the fouemlts in that branch of the decision tree did not
sum to greater than 1.0. The results of this arabre included in Table 57. This method
was queried and so an alternative approach was teetesults of which are in Table 58.
Table 58 represents the new base-case analysis@uades those changes suggested by the
stakeholders that we believed were appropriateaiem

Table 57. With RR and multipliers and all other changes

Standard Care Anti-TNF
Mean Mean Mean Mean ICER
Cost QALY Cost QALYs
Episodic
Adalimumab| 6,683.36 | 0.9651] 6,516.75 | 0.9782 Anti-TNF
Moderate Disease dominates
Adalimumab| 13,440.70 0.8867 11,464.96 0.9207 Anti-TNF
Severe Diseasge dominates

Infliximab | 6,858.86 | 0.9644 10,395.42 0.9922 123,976.98
Moderate Diseasge

Infliximab Severg 13,442.77| 0.8852 13,086.780.9572 Anti-TNF
Disease dominates

Maintenance

Adalimumab| 6,858.41 | 0.9640 12,849.43 0.9728 680,797.70
Moderate Diseasge

Adalimumab| 13,442.17 0.8862 21,389.38 0.9093 344.035.06
Severe Disease

Infliximab | 6,860.41 | 0.9653 40,071.93 0.9670 19,536,188.24
moderate disease

Infliximab severg 13,443.98| 0.8871 46,419.49 0.8914 7,668,723.26
disease
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Table 58. Without RR and modifiers and with all other changes (new base-case analysis)

Standard Care Anti-TNF
Mean Mean Mean Mean ICER
Cost QALY Cost QALYs
Episodic
Adalimumab| 6,687.01 | 0.9637 6,405.44 | 0.9774 Anti-TNF
Moderate Disease dominates
Adalimumab Severe 13,444.74 0.8866 11,215.42/ 0.9230 Anti-TNF
Disease dominates

Infliximab Moderate| 6,858.66 | 0.9646 10,010.62 0.9938 107,943.80

Disease
Infliximab Severg 14,441.47| 0.8862 12,593.690.9936 Anti-TNF
Disease dominates

Maintenance

Adalimumab| 6,858.85 | 0.9649 14,724.78 0.9434 SC

Moderate Disease dominates
Adalimumab Severe13,447.52 0.8863 22,177.09 0.8270 SC
Disease dominates

Infliximab moderateg 6,862.36 | 0.9636 30,397.34 0.9440 SC

disease dominates
Infliximab severe 13,448.82 0.8876 39,980.18 0.8314 SC
disease dominates

Following consulation on the draft report we weskeal to consider an analysis of the cost-
effectiveness of the anti-TNF agents based ondlwilation of dosage using body surface
area (BSA) instead of mass. However, advice fraiiingcal expert suggested that there is
little evidence to suggest that dose-scaling baseldSA is likely to have an impact on the
effectiveness of the treatment (Personal correspuee] Professor C Twelves, Cancer
Research UK Leeds, April 2008). Morever, becausectimical evidence that is available was
based on doses calculated based on mass, thersuggestion as to what the differential
effectiveness would be, making such an analysisudgtve at best and highly misleading at
worst. Finally, as the cost-effectiveness is based per-vial basis, minor adjustements to
the dose required would not shift those catgorfdseatments that were not cost-effective to

being cost-effective, for the reasons discussedqusly in the report
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We were asked to consider the cost-effectiveneisecdinti-TNF treatments in the longer

term and have included estimates of cost-effecégsmat 5, 10 and 20 years in Table 59,

Table 60 and Table 61 respectively. We have natgba estimates of effectiveness in these

scenarios as no reliable evidence is availabladawghe effectiveness of either drug at any

of the longer-term time horizons. As a result, hessults must be treated with caution. It

should also be remembered that we do not have\adgree to suggest, if it were decided to

alter the estimates of effectiveness, either thection of change or the magnitude. These

results are illustrative only and should not bestdered to be reliable estimates of cost-

effectiveness over the time frames modelled.

Table 59. Cost-effectiveness ratios at five years

Standard Care Anti-TNF
Mean Mean Mean Cost| Mean ICER
Cost QALY QALYs
Episodic
Adalimumab| 14,072.71] 4.7150 13,718.27 | 4.7339 Anti-TNF
Moderate Disease dominates
Adalimumab Severe25,167.34 4.6013 21,956.72 | 4.610 Anti-TNF
Disease dominates
Infliximab Moderate| 15,907.78 4.7158 19,825.54 | 4.7562 96,974.26
Disease
Infliximab Severe 25,152.35 4.6112 23,502.55| 4.7179 Anti-TNF
Disease dominates
Maintenance
Adalimumab| 15,908.47| 4.7129 68,590.94 | 4.4232 SC
Moderate Disease dominates
Adalimumab Severe 25,145.82 4.6041 126.415.05 3.8737 SC
Disease dominates
Infliximab moderate 15,911.24] 4.7162 131,791.85 4.4504 SC
disease dominates
Infliximab severg 25,154.82 4.6033 174,536.89 3.9429 SC
disease dominates
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Table 60. Cost-effectiveness ratios at 10 years

Standard Care Anti-TNF
Mean Mean Mean Cost| Mean ICER
Cost QALY QALYs
Episodic
Adalimumab| 20,936.27| 9.4045 20,762.17 | 9.4252 Anti-TNF
Moderate Disease dominates
Adalimumab| 36,324.17| 9.3019 32,717.26 | 9.3594 Anti-TNF
Severe Diseasge dominates
Infliximab | 25354.35| 9.4601 30722.31 | 9.4508 120,008.60
Moderate Disease
Infliximab Severe 36337.61| 9.2641 35290.66 9.3844 Anti-TN
Disease dominates
Maintenance
Adalimumab| 25,352.24| 9.4039 135,914.93 8.7702 SC
Moderate Disease dominates
Adalimumab| 36,327.35 9.2638 230,521.75 7.6746 SC
Severe Diseasge dominates
Infliximab | 25,350.12 9.4031 258,653.12 8.8204 SC
moderate disease dominates
Infliximab severe 36323.09| 9.2913 343833.42| 7.8221 SC
diseass dominates

F
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Table 61. Cost-effectiveness at 20 years

Standard Care Anti-TNF
Mean Mean Mean Cost| Mean ICER
Cost QALY QALYs
Episodic
Adalimumab| 33,842.10 18.8296 33,775.57 | 18.865] | Anti-TNF
Moderate Disease dominates
Adalimumab Severe58,019.62 18.6816 53,533.09 | 18.7547 | Anti-TNF
Disease dominates

Infliximab Moderate| 43,794.54 18.8253 51,632.49 | 18.881¢ 138,479.68

Disease
Infliximab Severg 57,994.87| 18.6323 57,488.00 | 18.7868 Anti-TNF
Disease dominates

Maintenance

Adalimumab| 43,801.66 18.8144 270,492.17 17.4699 SC

Moderate Disease dominates
Adalimumab Severe57,969.90 18.6926 498,716.73 15.3051 SC
Disease dominates

Infliximab moderate 43,806.73| 18.8307 512,576.53 17.5751 SC

disease dominates
Infliximab severe 58,003.05 18.6571 682,431.89 15.5658 SC
disease dominates

6.4.5.1 . Paediatric CD threshold analysis
The review of clinical effectiveness evidence répdfound no good quality placebo-

controlled evidence on the effectiveness of inflizb in paediatric CD. As a consequence, a
threshold analysis based on the adult populatifat#feness estimates to determine the
estimated required effectiveness of infliximab aegiatric patients has been undertaken.
This analysis was undertaken under the provisoitihatist be interpreted with caution as it is
often neither straight forward nor advisable ta@polate the results of research in adults to a
paediatric population. Children, it hardly needgsg, are not adults and there is no reason to
uncritically accept the notion that research rasthlait apply to adults are applicable to
children. In the case of anti-TNF therapy in paut@e, it is important to consider how the
effectiveness of the drugs might differ in a pa#@igopulation, whether or not the same or

similar adverse events can be expected, the diffeein costs of the treatments including
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both drug costs and the requirement for specipdistliatric services and finally the

potentially different value attached to health midren when compared to adults.

Children undergo a period of rapid physiologicatelepment that is unique to that period of
life. These changes affect the way in which in thespond to treatments relative to adults
and in rare cases may have serious consequencedtvitm, 2003f° With respect to
pharmacological treatment for various illnesses iitot always simply a case of prescribing a
lower dose of the same drug, based on size oraggeis often unclear if the drug acts in the
same way in children as it does with adults. It raliso be remembered that the side effect
profile of a drug may differ in the paediatric pégiion, as the oftenly cited example of
paroxetine show? In that case, the drug was shown to be less @féeict children than it

was believed to be in adults and it also led todases in suicidal behaviours and suicidal

thoughts in children, with no evidence of suchde ®ffect in adults.

It is also the case that the costs associatedtrgiditing children may differ from the costs of
treating adults. This may be due to the differasts associated with the drug itself or related
to some other factor such as the setting in whaek takes place. In this case, since
infliximab is dosed according to weight, the cadtsreatment may be expected to be lower if
a linear relationship between dose and effectsarasd (leaving aside the issue of whether
the dose response relationship holds for the paedpopulation as it assumed to do for the
adult population). In any case, the cost of theydswonly a single factor in establishing the
total cost of care for the paediatric populatidns loften the case that children may need to
be seen in specialist paediatric settings, whidhattract different costs than those seen in
adult clinics. On the whole, it should be expedteat paediatric patients will cost a different
amount to treat than adult patients. We have madss@amate of this cost for the threshold
analysis though it is unclear how accurate this isogiven the paucity of evidence available

on the required dose of the drug and the modelaradion of care for paediatric patients.

Owing to a lack of specific evidence, the assunmpitiothe threshold analysis has been made
that the utility weights assigned to children forstéates in the model are the same as for
adults in the same state. But research is clearttisanot necessarily appropriate to make this
assumption. When assessing the health relatedyjaélife of children it is necessary to

consider issues related to understanding which dewd life children consider to be
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important (Rosenbaum and Saigal, 1988he physiological and mental development of
children from birth to adulthood (Harris and Butterth, 20023° and the social context in
which children find themselves (Matza et al, 204) relation to age-centred social roles,
including aspects of life related to dependencearidnomy (Fox-Rushby and Parker,
1994)%?

One of the most important considerations for regeas when developing or applying a
measure for use in children is whether the domaiitie that are being assessed are relevant
and acceptable to the population being studiedhobigh this is true when developing a
measure for use in any population, it has beenealtjuat researchers should take particular
note of this when developing measures for use gfitliren (Petrou, 2003} Those domains

of life that are considered important in an adolpyation may not necessarily be appropriate
indicators of quality of life in children (Petromé Henderson, 20035.It should be clear

then that to apply adult utility values to an as&yof paediatric patients is a sub-optimal

approach to the problem, though the informationlalbke permits no other course of action. .

After taking into consideration the above argumeinis difficult to reach a reliable
conclusion about the effectiveness of Infliximabtfte treatment of paediatric CD (see Table
62 for results). Table 62 and Table 63 show tkealtse from an analysis of a paediatric
population where the mass of the patient is assumbd between 40kg and < 60kg and
between 20kg and < 40kg respectively. The averaagsmf the children in the evidence
supplied by the manufacturer varied, with a mea#i%1tkg in Baldassafidand 43.8kg in
REACH . This analysis was conducted on a per vial basisnae a vial is opened it must be

used or discarded and this represents the trug¢actdst NHS.

It is clear in the analysis presented in Tablel&2 induction therapy with infliximab for
patients with severe disease is the only optiohrttay be cost-effective, taking into the
caveats of extrapolating from adult populationsdffectiveness estimates as discussed
above. . A threshold analysis of induction therappgatients with moderate disease shows
that even if treatment returned all patients tbHehlth (ie, the average QALY was equal to
1.0) it would not be cost-effective, with an ICEgueal to £51,071.39 — still well above the
generally accepted threshold for cost-effectivenéés undertook a similar threshold

analysis for patients on maintenance therapy woth moderate and severe disease. If all
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patients with moderate disease were returned kdvdallth, the ICER for maintenance therapy
would be 539,333.43. If all patients with severedise were returned to full health the ICER
for maintenance therapy would be 193,328.00.

In Table 63 there are similar results, but with anportant difference. For patients with
moderate disease, infliximab may be consideredeffsttive for induction therapy, with an
ICER of £13,573.75. For the other three scenahesetis no difference when compared with
the results in Table 62. Threshold analysis ofntfagntenance models again shows that even
where all patients return to full health, the ICtoRR either moderate or sever disease does not
fall within generally accepted limits of cost-effeeness. The ICER for moderate disease in
this case is £410,378.80 and for severe diseasé Bl 04.

It is simply the case here, as with treatment mtadthat for maintenance therapy, the
potential for improvement in health compared witinglard care is small, while the relative
increased differences in costs are much largeaararesult it is unlikely that infliximab has
the potential to be cost-effective for maintenathezapy.

Table 62. Infliximab paediatric analysis — 3 vial{children with mass between 40kg and < 60kg)

Standard Care Anti-TNF
Mean Mean Mean Mean ICER
Cost QALY Cost QALYs
Episodic
Infliximab Moderate| 6,859.97 | 0.9654 8,627.04 | 0.9949 59,900.68
Disease
Infliximab Severe 13,446.35 0.8871 11,220.840.9636 Anti-TNF
Disease dominates
Maintenance
Infliximab moderate 6,859.44 | 0.9641 26,221.51] 0.9486 SC
disease dominates
Infliximab severg 13,447.09 0.8875 35,196.49 0.8435 SC
disease dominates
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Table 63. Infliximab paediatric analysis — 2 vial{children with mass between 20kg and < 40kg)

Standard Care Anti-TNF
Mean Mean Mean Mean ICER
Cost QALY Cost QALYs
Induction
Infliximab Moderate| 6,858.17 | 0.9634 7,266.74 | 0.9935 13,573.75
Disease
Infliximab Severel 13,444.03 0.8861 9,851.12| 0.9622 Anti-TNR
Disease dominates
Maintenance
Infliximab moderate 6,860.66 | 0.9651 21,182.88 0.9493 SC
disease dominates
Infliximab severg 13,443.26| 0.8869 30,154.92 0.8431 SC
disease dominates

For induction, the initial dose of Infliximab cost®re and is less effective than at the

5mg/kg dose so it is perhaps unsurprising thatodemate disease it compares unfavourably

with standard care. The additional cost and theedsed effectiveness also suggests that

10mg/kg is not cost-effective for induction in gatis with severe disease

Table 64. 10mg/kg dose.

Infliximab only

Standard Care Anti-TNF
Mean Mean Mean Mean ICER
Cost QALY Cost QALYs
Episodic
Infliximab Moderate| 6860.83 | 0.9646 17616.22| 0.9790 746,902.08
Disease
Infliximab Severe 13,443.33 0.8860 22,198.30 0.9239 231,001.85
Disease
Maintenance
Infliximab moderate 6,859.34 | 0.9652 42,326.46 0.9413 SC
disease dominates
Infliximab severg 13,447.52 0.8859 52,424.52 0.8214 SC
disease dominates
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ASSESSMENT OF FACTORS RELEVANT TO THE NHS AND OTHER
PARTIES

6.5 Budget impact assessment

The NICE guidance on infliximab from 2002 estimatieat 31,000 patients in England and 1,800 in
Wales had CD, that 2% had very severe diseaseem@é&n 1050 and 4200 patients would have been
eligible for treatment. These estimates were madid absence of good quality CD prevalence
studies. There is now more information on the Uivalence of CD but not as much on the typical

spread of severity.

It is estimated from the incidence/prevalence sadti this report that the prevalence of CD in the

UK is approximately 150 per 100,000 but could bevieen 50-400 per 100,000. The incidence of
new cases of CD has been estimated to be appretintaper 100,000 per year but could be between
3.8 and 10 per 100,000 per year. The incidencepemndhlence estimates from both industry

submissions are shown in Table 65.

Table 65. Incidence and prevalence estimates of GDindustry submissions

Incidence Prevalence

Adalimumab submission| 10/100,000 per year used in | 50-100/100,000 ‘however this is
budget impact section (derivedlikely to be an underestimation’

from NICE guidance) 62.5/100,000 used in budget impact
section (derived from NICE
guidance)
Infliximab submissiof? 14/100,000 per year 50-100/100,000, 145/100,000

These incidence and prevalence estimates arel f6Dgpatients rather than those with moderate to
severe CD or severe CD. A large cross-sectionakguf CD patients with CDAI scores used to

indicate percentage with mild, moderate and se@&avas not found.

In a UK study of 172 CD patients attending a ursitgrhospital during a six month period, 7% were
in remission, 33% had mild disease, 42% had salisease, 8% had surgery and 10% were in post-
surgery remission. Severity was judged by treatsbaing used rather than on CDAI score so severe

CD patients were being treated with corticosteroidsnmunosuppressive regimefis.

In a Canadian quality of life study, 180 conse@iBD patients referred to a tertiary care hospial
CDAI scores measurédThe overall mean (95%Cl) CDAI score was 182 (16639). There were
52 patients classified as ‘chronically active tipgreesistant’ with mean CDAI (95%Cl) of 246 (220
to 272), 34 patients classified as ‘chronicallyivactherapy responsive’ with CDAI 72 (60 to 84), 45
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patients classified as ‘acute disease exacerbatiitimCDAI 249 (217 to 281) and 49 patients in
remission with CDAI 129 (110 to 148). This equate854% with severe disease (CDAI score greater
than 220) and 46% with mild disease (CDAI score than 220). These 46% of patients with mild

disease would also be categorised as in remis€iDA[ score less than 150).

In a regional cohort of 373 CD patients from Derknanr the first year 80% had highly active disease
(defined as more than four stools daily, bloodus gaily, severe or daily abdominal pains and
systemic symptoms such as fever or weight |I&ss)the second year 40% had high activity, 22%
had low activity and 38% were in remission. In digent years the proportions were approximately
30%, 20% and 50% respectively.

From the three studies mentioned above it can toeaed that approximately 40% of CD patients
will have moderate to severe disease and may k&dsyed eligible for treatment according to the

inclusion criteria for the RCTSs.

In the Olmstead county cohort study of 174 CD mdsiefollow up information for up to 10 years was
used in a Markov model to estimate the probabilftfuture clinical course. From this it was
estimated that 1.77% of CD patients might be iresevdrug refractory disease state. As this was

based on a model, it may be much less reliableabaral cohort study resufts.

With a prevalence of 150/100,000 and a total pdjmriaf approximately 50 million in England and

3 million in Wales, there would be approximately5® CD patients - 75,000 in England and 4,500
in Wales. If 40% had moderate to severe diseasawthuld be 31,800 CD patients. There is no
information on the proportion of patients with sev€D as defined by a CDAI more than 300 within
the moderate to severe category. However, it is@alble that the mean CDAI score for all of the
induction trials included in the clinical effectivess review was approximately 300. These RCTs
included patients described as having moderatevers CD. From this it can be estimated that if
there is a roughly normal distribution, approxinhaf&0% of patients with moderate to severe CD will
have a CDAI of more than 300.
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Table 66. Estimated prevalence of CD severity

Number in England and Wales  Percentage
All CD 79,500 100%
Moderate to severe CD 31,800 40%
Severe CD 15,900 20%
Severe and drug resistant CD (estimate from 4,590 2%
Markov model only)

The cost of treatment with the new interventionsliction and maintenance) for adults (non-
fistulising CD) with both drugs is shown in Tablé. @ his includes the cost of administration in
hospital or clinic in the case of infliximab. Thdnainistration cost would include the presence of a
health professional during the two hours of thesidn and for a period of time afterwards. As there
is a (small) risk of acute allergic reactions, egeeicy equipment should be available. No
administration costs were given for adalimumabhengrounds that it can be given subcutaneously.

However, training must be given before this caruoeehich will incur a cost.

Table 67. Estimated costs of new intervention frormdustry submissions

From industry submission Induction Maintenanae fo
one year

Adalimumab Cost per 40mg vial - £357.50, | 80mg at week 0 then40mg every
No administration cost given | 40mg at week 2 (2 | other week (26
doses) = £1072.50 | doses) = £9295

(+admin) (+admin)
Infliximab Cost per 100mg vial £419.73. | One dose at weeks | 5 mg/kg every 8
Total cost per infusion 0, 2 and 6 (3 doses) weeks (6.5
£1,355.19 = £4065.57 doses) =
(assumes 60kg person so at £8808.74

5mg/kg would need 3 vials, plus
administration cost of £96)

For infliximab the estimated three vials per perisolikely to be an underestimate as the mean weigh
of patients from the four large trials includedfue clinical effectiveness review that gave this
information (CHARM?, CLASSIC F® GAIN®, Targan 1997) suggested the mean weight of CD
patients was approximately 71.5Kg so a dose of Bon@/ould require four vials per person. Also, it
is unclear how the administration cost of £96 talkem an HTA report on psoriatic arthritis
(Woolacott 2008) was actually derived. In that HTA report, the aalnadministration cost for
treatment (every 8 weeks so - 6.5 treatments) stimated to be £1673.75 which equates to 257.50
per treatment. Taking these revised costs intowatosould give the induction dose estimate as
£5,809.26 (((4 x 419.73) + 257.50) x 3) and maiatex for one year as £12,586.73 (((4 x 419.73) +
257.50) x 6.5) per person.

225



Adalimumab and infliximab for Crohn’s disease

If 31,800 CD patients in England and Wales with arate to severe CD receive treatment this
equates to a total budget impact for both drugsdhia be seen in Table 68. If only CD patients &ith
CDAI score more than 300 are treated, (a much fil@ly scenario) this equates to a total budget
impact for both drugs that can be seen in Tablé@'8.current NICE guidance on infliximab states
that it should be used in patients with severesad@iD whose condition is refractory to other
treatment or who are intolerant or experience toxfcom these treatments and where surgery is
inappropriate. It is unclear how many people wdedn this category so the precise budget impact if
the current NICE guidance is maintained is uncl€he estimates below in Table 68 and Table 69

will be an overestimation.

Fistulising disease occurs in 17% to 43% of pewyile CD (ACCENT If9). In two trials in moderate

to severe CD that also gave details on fistuligiatients, the proportions were 14% (GAiNand

15% (CHARM?). Therefore it is possible that more people wistufas have mild CD as measured

by CDAI scores. If approximately 30% of all CD patis (23,850 in England and Wales) have
fistulas then the estimated budget impact is shiovilrable 71. Note that the prevalence used in these
estimates does not include children. It is estich#tat the incidence of CD in children is 5.3 per
100,000 per year (Jenkins 208§land that 20-30% of all new cases of CD are ipfeeaged less than

20 years (infliximab industry submissfon

Table 68. Budget impact of new intervention for modrate to severe CD

Induction Maintenance for one year
Adalimumab from industry submissign £34,105,500 5391,000
Infliximab from industry submission £129,285,126 802117,932
Infliximab from recalculation £184,734,468 £400, 831

Table 69. Budget impact of new intervention for seare CD

Induction Maintenance for one year
Adalimumab from industry submissiagn £17,052,750 ‘#190,500
Infliximab from industry submission £64,642,563 P1068,966
Infliximab from recalculation £92,367,234 £200,12%

Table 70. Budget impact of new intervention for sesre, drug resistant CD if Markov model accurate

Induction Maintenance for one year
Adalimumab from industry submissioan £1,705,275 £79,050
Infliximab from industry submission £6,464,256 105,897
Infliximab from recalculation £9,236,723 £20,012090
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Table 71. Budget impact of new intervention for fitulising CD

Induction Maintenance for one year
Adalimumab from industry submissign £25,579,125 ¥835,750
Infliximab from industry submission £96,963,844 pA188,449
Infliximab from recalculation £138,550,851 £300,131D

To put the above calculations into perspectivetake NHS drug bill for 2004-5 was £9,965,000,000
(Hansard 2% June 20098). The mean annual cost of treating CD per pafiata collection in 2000,
when infliximab was not being widely used) was appnately £3,300 (see Table 2) so if 31,800
patients were treated at that time this would FEweunted to a cost of approximately £105,067,000.

As a comparison, the industry submission for adatimrab used the 2002 NICE guidance on
infliximab to estimate that there would be a prewak of 27,811, of whom 1,112 would be eligible
for treatment with adalimumab. Combined with theidence estimates for CD they estimated that
1287 CD patients would be eligible for adalimumaatment in 2007, rising to 2000 patients in
2011. This would cost £11,971,784 in 2007, rism§18,604,165 in 2011. They compare this to the
budget impact of treating these patients with ifliab of £19,211,660 in 2007 to £29,854,950 in
2011.

The industry submission for infliximab estimatedttthe total cost of infliximab to the NHS per year
would be £24,165,283 in the first year, rising 88£016,321 in the fifth year. This assumed tha42,7
people would be eligible for treatment in the fiystr, rising to 4,419 people in the fifth yeareyh

estimated that 28% of all patients with CD woulddligible for treatment with infliximab.

6.6 Mortality rates

No excess mortality rates with adalimumab or imfliab were found in any of the RCTs included in
the clinical effectiveness review. However, tham r@ports in the medical press of relatively high
rates of serious adverse events with disease ningi§ntirheumatic drugs. In a report of the serious
adverse drug events reported to the US Food ang Bdministration between 1998 and 2005,
infliximab was the # most frequently suspected drug for deaths an8'threost frequently suspected
drug for disability and other serious outcomes. lhaamab was also listed as having 2389 serious

adverse drug events (Moore 28)7It is not known how many people were taking herugs.

In the UK, the drug analysis prints compiled fromspected adverse drug reactions are reported
through the Yellow Card scheme. Fatal reactionsnted up to 26 May 2006 are summarised in
Table 72 below. The highest number of deaths wagddalinfections but it is surprising that the
category of diseases of the circulatory systentjquéarly including myocardial infarctions, was

relatively high for both adalimumab and infliximalB was not linked to many deaths. It is known
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that the Yellow Card scheme tends to have an ueperting of adverse events. It has been calculated

that £50,390,200 was spent on infliximab in 20@8 #il indications) (Hospital Prescribing England
2006"). Since infliximab costs £419.73 per vial, thisulbsuggest that the NHS used 120,052 vials

in 20086. If three vials are used per person, 40p#iple will have received infliximab, suggestimg a

overall mortality rate of very approximately 0.5k6is unclear from this information whether these i

an excess mortality in patients receiving inflixinarhere is no information on the numbers of

people taking infliximab for CD or the mortalityteain this patient group.

Table 72. Yellow card scheme reported deaths for atlmumab and infliximab

Adalimumab Infliximab
Infections (not TB) 31 70
TB 2 6
Neoplasm'’s 9 28
Mental and behavioural disorders 0 1
Diseases of the circulatory system 31 40
Diseases of the respiratory system 9 32
Diseases of the digestive system 0 4
Death/sudden death 11 23
Other 3 10
Total fatal outcome 96 214
Total number of reports 693 1949
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7. DISCUSSION

7.1 Statement of principal findings

Clinical effectiveness review

» 11 RCTS were identified that had at least oneyséuth that included some participants within the

UK licensed indication for adalimumab or infliximald he results from these are summarised below.

One further RCT employed infliximab outside the licensed dosermregi; results from this trial and

for other trial arms that used outside licence deg@mens are presented in Appendix 10.

« For adalimumab, two induction trials (CLASSI® &and GAIN'®) and two maintenance trials

(CLASSIC IP* and CHARM?) in adults with moderate to severe CD were idastif

« For infliximab, one induction trials (Targan 1997and one maintenance trial in adults with

moderate to severe CD (ACCEN*), one induction (Present 1999and one maintenance trial

(ACCENT II°® in adults with fistulising CD and one inductiddaldassano 2003 and one

maintenance trial (REACH) in children with moderate to severe CD were iiient

* All were placebo controlled trials, with the extiep of the paediatric trials which compared

different doses of infliximab, and there were nado head comparisons of the two drugs

» There were concerns regarding the trial designstumntly quality, particularly for the maintenance

trials. These concerns related to the divisionatigmts into sub-groups (responders and non-

responders) at different time-points, the high prtipns of scheduled cross-overs resulting in & lac

of a true placebo group and uncertainties regariadandling of missing binary and continuous

data

« Particular concerns related to the ACCENTttial. The comparison between ‘episodic’ and

‘scheduled’ treatment described in the publicabgrRutgeerts 2004 is not a valid comparison. The

‘placebo’ arm changed to ‘episodic treatment’ aftémweeks and the scheduled maintenance arm

participants could switch to episodic increasedttment. There was no randomisation to episodic

and scheduled maintenance arms at the beginniting afial.

« Statistically significant effect sizes in favodramti-TNF therapy compared to placebo were found

in all induction trials (except CLASSIC?| not statistically significant in favour of adalimab) by

week 4 for both CDAI response rates and remissifiact sizes in Targan 1997infliximab) were

greater than those for adalimumab but were assaktigith greater uncertainty

» High and varied placebo response rates obserbe imduction trials are thought to result from a

tendency of CDAI scores to regress to the meam a@lacebo effect and possibly from differences

in concomitant treatment in the trials

« There was statistically significant evidence frbath large maintenance trials (CHARM

adalimumab and ACCENT linfliximab®) that for the sub-groups defined as “responden”EBNF
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therapy was beneficial compared to placebo witheetsto remission or response rates at reported
follow-up times. However, it appeared that poirgyalence rather than sustained response
(remission) was reported and so the results repieggroup rather than individual response
(remission) and did not inform on persistence efrdsponse (remission) state in the individual

* Indirect comparisons between adalimumab and infltéb were not done because they were judged
unlikely to be valid due the heterogeneity betwntrials caused by variation in placebo rates, th
apparently arbitrary selection of responders omlthe maintenance trials and the varied definitibn
responder status

» The practice of dichotomising patients into respms and non-responders was considered to only
be clinically useful if ‘responders’ are more likeb benefit from maintenance of treatment. There
was no evidence available from the identified $ri@l confirm or refute this

» There was evidence from both the induction andhteaance trial that infliximab promotes fistula
closure to a greater extent than placebo (whichstasstically significant for maintenance
treatment). However, it is possible than fistulascre may not always be the most desirable outcome
as it may result in increased development of alseses

* In the paediatric infliximab trials, no reliablerclusions regarding the effectiveness of inflixoma
can be drawn as the spontaneous (placebo) resmrseare not known; the dose response
relationship observed in REACHmplied a beneficial effect of infliximab relatite standard care or
placebo only

« Patient related quality-of-life was measured gy BDQ in five trials (induction and maintenance).
Overall there was a beneficial effect (statisticaignificant at some time-points) of anti-TNF
therapy, shown by greater improvement (or lessridetgion over time) in IBDQ scores in the
treatment arms

Cost effectiveness review

» A review and quality assessment of existing pielisliterature on the cost-effectiveness identified
four papers for inclusion into the review. All camned infliximab; no published studies on the cost-
effectiveness of adalimumab were identified

» The four published infliximab cost effectivenetisdées were all independently funded and the
results suggested that single use or episodiatezdt(various definitions) with infliximab had a
relatively high cost-effectiveness ratio for botinfistulising and fistulising disease (all above
£50,000/QALY for non-fistulising disease and albgab £100,000/QALY for fistulising disease).

* The results of both industry submissions (adali@biand infliximab) typically showed ICERSs of
under £30,000 for both anti-TNFs versus standarel ca

* For the adalimumab industry submission model thvexe a lack of clarity over the source and
interpretation of data used in the industry moael key elements of the model could not be verified.

Corrected results for both severe CD, and modaradesevere (combined) CD were substantially
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higher than in the industry submitted model; ingbgere sub-group of patients the corrected ICER
approached cost-effectiveness (at a threshold 88,0

* For infliximab, errors were identified in the ingtty model (active CD), some of which could not be
corrected. The revised model was suggestive akimfab being cost-effective for ‘episodic’
(clinician discretion) treatment, though the exaatiure of this intervention remains unclear.
Scheduled maintenance treatment with infliximabriskely to be cost-effective. The industry model
for fistulising CD revised here also suggested ifidikimab is unlikely to be cost-effective. No
functioning model was provided for paediatric CDnsoconclusions could be made from the reported
findings.

De novo economic model

» A simple Markov model was developed from the NHS2erspective to estimate the incremental
cost per QALY for both drugs compared to standare in (a) episodic therapy (as defined for the
purposes of the economic model) for moderate aversalisease; and (b) maintenance therapy for
moderate and severe disease. The model had a anérge horizon and was constructed and
analysed in Data TreeAge Pro 2006.

» The findings were that for ‘episodic’ treatmendtbadalimumab and infliximab are cost effective
(dominant relative to standard care) in the managemf severe CD and that adalimumab (but not
infliximab) is cost effective for moderate CD, aodiog to the criteria laid out in the NICE Guide to
Methods of Technology Appraisal. Neither drugastceffective as maintenance therapy for
moderate or severe disease.

Budget impact assessment

» A simple budget impact assessment was conducted imdormation from prevalence data and the
industry submissions. It suggested that total tiogte NHS in England and Wales for induction in
severe disease only could range between £17 anchildth and for maintenance for one year
between -£140 and £200 million. These totals wéeldess if only those CD patients whose
condition is refractory to other treatment or wie mtolerant or experience toxicity from these
treatments and where surgery is inappropriateraaged. It is unclear how many people would be in

this category so the precise budget impact if tireemt NICE guidance is maintained is unclear.

7.2 Strengths and limitations of the assessment
* Well established systematic review techniques weeal for this technology assessment,
which lends considerable strength to its validitg aeliability.
» Searches for RCTs were conducted systematicalipglssensitive search strategy is likely
to have identified all of the relevant evidencegahting industry submissions did not yield
additional RCTs.

231



Adalimumab and infliximab for Crohn’s disease

» Both the licence indications (for adalimumab arftiximab) and current NICE guidance on
infliximab specify the use of the drugs in ‘seve@® but the NICE scope for this work
specified ‘moderate to severe’ CD. The identifieduiction RCTs (or induction phases of
maintenance RCTS) included patients with modemsevere CD or a CDAI score between
220 and 400 or 450. This means that none of tHeded trials matched the NICE guidance
or licence indications with reference to the sdyesf CD. Subgroup results for patients with
an initial CDAI score of 300 or more have been entsd here if they were available from the
trials. However, none of the trials planned fostspecific subgroup so did not stratify by
whether patients were above or below the 300 Chadghold. Furthermore, there are no
consensus guidelines in the literature on what C&pdkre constitutes ‘severe’ CD. Both the
licence indications and the NICE guidance spetifit adalimumab and infliximab should be
used in patients who are resistant and/or intoteoaoonventional treatment. Whilst many or
most of the patients in the included studies widiedyl to meet this criterion, some may not
have done. Only one study (Rutgeerts £889infliximab) had as an inclusion criterion that
patients should be treatment resistant.

» Considerable efforts were made to try to understaediow of patients through the trials.
Several of the included trials had very complicatdctures where patients could take
several different pathways with different tratmegutsl these have been diagrammed to
illustrate patient flow as clearly as possible.

* The assessment of relative effectiveness of adataand infliximab was limited by the
fact that no head-to-head comparisons were avail@bformal indirect comparison was
inappropriate due to clinical heterogeneity betwiiats, indicated by variation in placebo
rates, and the variable subgroup selection of refgrs and non-responders.

» For dichotomous outcomes, variable placebo ratesnfluence the effect size values
depending on the outcome measure used. In ordgitcaccurate estimates of effect sizes,
both placebo and intervention rates and both riffiereinces and rate ratios are presented in
the clinical effectiveness section.

» Trial designs for the maintenance trials were ualsa trial quality and any potential impact
on the validity of results were investigated inailet

* The systematic appraisal of both the published izagoed industry models facilitated a
comprehensive review of the cost effectivenessesad in this area. However the evidence is
limited; only four published economic studies nted teview inclusion criteria, of which all
considered infliximab, and none considered adaliatumOne paper was not quality assessed

due to a lack of detail and the remaining threeepmapere of variable quality.
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* The assessments of the industry models were hathpgriaconsistent use of data, lack of
clarity over the source and interpretation of datd, in one case, unclear details of treatment,
which meant that it was not possible to satisfagteerify or interpret the model.

* The strength of the new economic model presentegliféts simple and transparent structure
and inputs. However, CD is a very complex diseaséuld be argued that the simple
model presented here does not take account of gdemuances of the disease. On the other
hand, the more complicated a model becomes, tliehiiis to establish accurate inputs to
populate the model. Given that there was much taiogy around a number of model
parameters, not least the effectiveness estimatdsalance it was felt to be more appropriate

to have a simpler model.

7.3 Uncertainties
0 All of the included trials in the clinical effecewness review were funded by the relevant drug
companies. It is uncertain whether independentigéd research in this area would yield
different results. They may, however, have muchensimple designs, which would aid
interpretation of the results considerably.
o0 CD is alife-long condition with sometimes relativéong cycles of relapse and remission.
The trials were mostly of one year’s duration @sldt is uncertain whether the effect of the drugs
would gradually wear off over time, and whethestiight be associated with an increase in
antibodies to the drug.
o0 The way the included trials were conducted andnteddias provided considerable
uncertainty as to the effectiveness of the druggeAts to this are discussed in detail in the
discussion of clinical effectiveness section (5.2:d, for the maintenance trials, include:
o How the relatively large proportions who crossedrax were lost to follow up were
counted
0 The use of point prevalence, rather than numbpaténts remaining in remission or
as responders
o Different or unclear handling of missing binary armhtiuous data
0 The division of patients into sub-groups of respsdnd non-responders at different
time-points
o One considerable uncertainty regards the divisigratients as ‘responders’ and ‘non-
responders’ on the basis of initial response tingles dose or up to three or four doses only.
Where trials did give maintenance treatment to ‘responders’, the results have not been
published. It may be that in the ‘non-respondeougr are CD patients who will respond to
treatment but take longer to respond. The findegarding the division of patients into

responders and non-responders at specific timesgpbas implications for the licence indications.
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The current licence indication for infliximab meons that if patients have not responded to
induction treatment within two weeks, there is mimence to support further treatment. No
evidence was identified to support this statemerit is unclear whether this part of the licence
indication is evidence-based. It may be that theesof the so-called non-responders are taking
longer to respond because of drug-drug interactioatshave not been evaluated yet.

0 The patients included in most of the trials had/vay levels of severity of CD. They were
mostly described as having moderate to severe GDGiDAI score between 220 and 400 or 450.
The trials were all multi-centre and there is ntication whether patients from different countries
had different mean levels of severity. Patientd 8A may have been enrolled at lesser severity
level than UK or European patients because of iffiereint health systems in different countries.
Also there is no information on the ethnic grougpafticipants. There is no information on
whether the drugs were found to be more effechivenie country compared to another or in one
ethnic group compared to another. Therefore indear how generalisable the results of these
trials are to the UK.

0 Applicability to individual patients is also uncairt. Although patients within the categories
of ‘moderate to severe’ CD and fistulising CD magypear to be fairly homogeneous populations,
this is unlikely to be the case in practice. Due\thriable nature of the disease, these are actuall
likely to be very heterogeneous populations in teafhmanifestation of disease, severity of
disease, treatment (including surgical) historgamcomitant medications and impact of disease
on patients’ lives. Therefore the effect of a domga specific type of patient is also unclear, iand
is not known if there are sub-groups of patients wiould benefit more or less from these drugs.
o0 The main outcome measures used in the trials aedzn the CDAI, which may not be an
adequate measure for capturing clinically meaningfianges in disease severity (see section
5.2.3 for further detail) or capturing aspects wdlgy of life such as psychological, social and
occupational functioning. The disease specific itpiaf life measure IBDQ was reported in a
number of trials but a generic quality of life meessuch as EQ-5D may have been more useful.
0 There was very little information from any of threliuded trials about hospitalization rates.
This is a key cost driver in the economic modatsrfindustry and the economic model presented
here. Also, some hospitalizations are for relagiveinor procedures such as fistula drainage in
someone who is relatively well and can just bearmght stay whereas others are because
patients are seriously ill and have to stay in itakfor weeks. Therefore simple counts of
hospitalizations will not take into account alleehnt information.

o0 The comparison of adverse events rates was affegtdte design of the maintenance trials,
as all patients initially received the study drejdre being randomised to drug or placebo and

additionally, patients in most maintenance triad the opportunity to cross-over from placebo to
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drug treatment if specified criteria were met. Hifiere there is uncertainty around adverse events
due to the study drug.

o0 The uncertainties in the clinical data (as outliabdve) have complicated the economic
analysis. It is difficult to define comparatorsevh the details of treatment are uncertain. Iisuc
cases, the interpretation of economic models witténpublished papers becomes problematical.
0 The published economic models relied heavily omallsbody of data, primarily 24 years of
data from the Olmstead County, USA. A Markov analys this data has been used widely.
Similarly, in part, the industry models rely ona&tom small samples.

o Both the published cost effectiveness studies ladhdustry submission models lacked long-
term data

0 The analyses within all of the economic modelsdsijy used a Markov model. Markov
models assume zero memory; how long a patientéms in a health state and how they got there
may impact on resources. This could be importaat@D patient group.

7.4 Other relevant factors
o0 It was outside the remit of this assessment to &idke effectiveness of adalimumab or
infliximab as first line or ‘top-down’ therapy. litas been suggested that there may be advantages

to this approach in terms of avoiding complicatisash as surgery and hospitalizations.
(Hommes 200%, Hanauer 2007)
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8. CONCLUSIONS

8.1 Implications for service provision

Adalimumab and infliximab gave statistically sigoént effect sizes in favour of anti-TNF therapy
compared to placebo in all induction trials for ramate to severe CD patients. There was statigticall
significant evidence from one large maintenanee tor adalimumab and one large maintenance
trials for infliximab that for the sub-groups defohas “responders” anti-TNF therapy was beneficial
compared to placebo with respect to remission gpaese rates at reported follow-up times. The
findings of the economic model were that for induet both adalimumab and infliximab were cost
effective (dominant relative to standard carehimmanagement of severe CD and adalimumab (but
not infliximab) was cost effective for moderate Giacording to the criteria laid out in the NICE
Guide to Methods of Technology Appraisal. Neittiarg was cost-effective as maintenance therapy

for moderate or severe disease.

The cost effectiveness analysis highlights impdrtaniations in effectiveness and cost between the
two therapies. Perhaps most importantly, the aisahgflects the fact that a substantial number of
patients will achieve remission under standard aackthat the incidence of relapse amongst those in
remission is such that maintenance therapy wittatieTNF drugs assessed here would have to be

much less costly for it to be a cost effective opti

8.2 Suggested research priorities

* Independently funded RCT research on effectiveabsgatment
o If the licence indication for both drugs remains ffatients with severe active CD who are
resistant and/or intolerant to other CD treatmdnitds for anti TNF drugs should be conducted in
these patients.
0 In order to take into account natural fluctuatiomselapse and remission in CD, any future
trials should be conducted for a period of at least year
0 Any future trials in children should include a @&0 (standard care) arm, as there is currently
no evidence of the benefit of anti-TNF therapy careg to standard care
0 As there is currently no evidence that the subjgm@iuresponders’ is more likely to benefit
than the whole group of eligible CD patients (‘resgers’ and ‘non-responders’), any future
maintenance trials should be undertaken in the @vpatient group; sub-group analysis of
‘responders and ‘non-responders’ can be undertakgrart of the analysis providing the trial has

sufficiently high patient numbers
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0 The potential benefit of ‘episodic’ treatment (treant as required/deemed clinically
necessary) compared to scheduled treatment sheuftvéstigated in an appropriately designed
RCT, which has three treatment arms (placebo odatal care, ‘episodic’ treatment and
scheduled treatment)
0 CDis arelapsing and remitting condition. Eachivitial will have episodes of varying
length and severity and periods of remission oyivay length and mildness. Some patients will
go into remission without the use of additionalgltiteatment. Therefore it is vital that this is
taken into account when planning RCTs to assessatety the added benefit of a particular drug
treatment
0 There should be no scheduled cross-overs in RCirgsaseans that there is no true placebo
arm and results become difficult to interpret, jgattrly where high proportions of patients cross
over. Where patients need to use alternative teatiohuring the course of a trial, they should be
considered as withdrawals
0 Any future trials should measure quality-of-lifesiug a generic quality of life measure, for
example EQ-5D) and should also record number guel @f hospitalisations (including length of
stay in hospital), as this information is importamten considering the cost-effectiveness of
treatments. If CDAI continues to be used as thenraatcome measure there needs to be much
more work on how this translates to the impachefdisease on the person. Does a change of 50
points from 150 to 200 have a similar magnitudamgfact as a change from 350 to 400?
0 Reporting of trial results needs to be clear, witbults reported for all patients, and
responders and non-responders separately if appt@pand numbers of withdrawals at each
time-point clearly stated

» Research into the natural history of CD
0 There is currently little information on the natungtory of the disease in individual patients;
a cohort study following individual patients ovewesral years would provide information on the
length of time patients have mild, moderate or sedésease or are in remission; this information

in turn would facilitate the interpretation of fri@sults
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9. APPENDICES

Appendix 1. Calculation of Crohn’s Disease Activityindex (adapted from Best®)

Variable Description Scoring Multiplier
No. of liquid stools Sum of 7 days X 2
Abdominal pain Sum of 7 days’ ratings 0O=none X5
1=mild
2=moderate
3=severe
General well-being Sum of 7 days’ ratings  O=gergraéll X7
1=slightly under par
2=poor
3=very poor
4=terrible
Extraintestinal Number of Arthritis/arthralgia, X 20
complications complications listed | iritis/uveitis, erythema
nodosum, pyoderma
gangrenosum, aphtous
stomatitis, anal
fissure/fistula/abscess, fever
>37.8°C
Anti-diarrhoeal drugs| Use in the previous T 0=no x 30
days l=yes
Abdominal mass 0=no x 10
2=questionable
5=definite
Haematocrit Expected-observed | Men: 47-observed X6
Hct Women: 42-observed
Body weight Ideal/observed ratio (1-(ideal/obsejyedl00 X 1 (NOT< -10)
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Appendix 2. Guidelines on the medical management &rohn’s disease
From: Carter et al., 206%on behalf of the British Society of Gastroentegylo

The severity of CD is more difficult to assess thHD. Thegeneral principles are to consider the site
(ileal, ileocolic,colonic, other), pattern (inflammatory, stricturjrigtulising)and activity of the disease
before treatment decisions are madeonjunction with the patient.

An alternative explanation for symptoms other thative diseasghould be considered (such as bacterial
overgrowth, bile salhalabsorption, fibrotic strictures, dysmotility,ligstones)and disease activity
confirmed (usually by CRP or ESR) befstarting steroids. Individuals with CD have many
investigation®ver their lifetime and imaging (colonoscopy, sntalivel radiologylshould not be

repeated unless it will alter management surgical decision depends on the result.

1.1 Active ileal/ileocolonic/colonic disease

Patients should be encouraged to participate dgiivehedecision to treat with high dose
aminosalicylates, differembrticosteroids, nutritional therapy, antibiotiogw biologicabhgents, or
surgery. Infliximab is considered in section 1.5.

In mild ileocolonic CD, high dose mesalazine (4aijj) maybe sufficient initial therapygfade A.

For patients witlmoderate to severe disease, or those milithto moderate ileocoloniCD that has failed
to respond toral mesalazine, oral corticosterogigh as prednisolone #Ath daily is appropriategfade
A).

Prednisolonshould be reduced gradually according to sevantypatientesponse, generally over 8
weeks. More rapid reductios associatedith early relapsegrade Q.

Budesonide 9 mg daily is appropri&be patients with isolatedeo-caecal disease with moderdisease
activity, but marginallyess effective than prednisolofggade A.

Intravenous steroids (hydrocortisone 400 mgkayethylprednisolon@0 mg/day) are appropriate for
patientawith severe diseaggrade B. Concomitant intravenous metronidazsleften advisabldecause
it may be difficult to distinguisbetween active diseaard a septic complication.

Elementabr polymeric diets are less effective than cortiensds but may be used to induce remission
in selected patients widtctive CD who have a contraindication to corticastetherapyor who would
themselves prefer to avoid such theragnadeA).

Elemental or polymeric diets are appropriate adjuatherapygrade Q.

Total parenteral nutrition is appropriagjunctive therapyn complex, fistulising diseasgrade B.
Sulphasalazine 4 g dalily is effective for activéooic diseasdyut cannot be recommended as first line
therapy in view of &igh incidence of side effects. It may be apprdpria selecte@atients grade A.
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Metronidazole 10-20 mg/kg/day, althougffective, isnot usually recommended as first line therfgpy
CD in viewof the potential for side effectgrade A. It has a role iselected patients with colonic or
treatmentesistant diseaser those who wish to avoid steroids.

Topicalmesalazine may be effective in left sided colonizd® mild to moderate activitygrade B.
Azathioprine 1.5-2.Bhg/kg/day or mercaptopurine 0.75—ing/kg/day may based in active CD as
adjunctive therapy arab a steroid spariragent. However, its slow onset of actmecludes its use as
sole therapydrade A.

Infliximab 5 mg/kg is effectivégrade A, but is best avoided patients with obstructiveymptoms (see
section 1.5).

Surgery should be considered floose who have failed medichkrapy and may be appropriate
primary therapy in patientgith limited ileal or ileo-caecaliseasedrade Q.

Recommendations

1.1.1 Initial treatment of active ileal or ileocaloCrohn’s disease with high dose mesalazine,
corticosteroidsputritional therapy, or surgery should be tailotredhe severitpf disease and take the
views of the patient into account.

1.1.2There is insufficient evidence to recommend theaisgheragents outside trials or specialist

centres.

1.2 Fistulising and perianal disease

Active perianal disease or fistulae are often dased withactive CD elsewhere in the gastrointestinal
tract. The initiakim should be to treat active disease and sepmisnbre compleXjstulising disease, the
approach involves defining the anatomsypporting nutrition, and potential surgery. Forgeal disease,
MRI and examination under anaesthetic are partiguteelpful.

Metronidazole 400 mg tdgade A and/or ciprofloxacin 506hg bd ¢rade B are appropriate first line
treatments for simpleerianal fistulae.

Azathioprine 1.5-2.5 mg/kg/day mrercaptopurine 0.75-1mbg/kg/day are potentially effectiver
simple perianal fistulagr enterocutaneous fistulae whdrstal obstruction and abscées/e been
excluded (grade A).

Infliximab (three infusions of 5 mg/kg at 0, 2, aBdveeksshould be reserved for patients whose
perianal or enterocutanedistulae are refractory to other treatment and khbe useds part of a
strategy that includes immunomodulation and sur(grade A.

Surgery (section 7), including Seton draindigtylectomyand the use of advancement flaps is

appropriatdor persistenbr complex fistulae in combination with medit@&atment gradeC).
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Elemental diets or parenteral nutritioave a role as adjunctittieerapy, but not as sole theragygdeB).

There is insufficient evidence to recommend otlgemésoutsideclinical trials or specialist centres.

Recommendation
1.2.1 Controlled therapeutic trials combinmgdical and surgical therapy in perianal Crohn&edse

should be conducted.

1.3 Other sites

The same general principles apply, although thexena randomisecbntrolled trials in the treatment of
gastroduodenal or diffusenall bowel disease.

Oral Crohn’s diseaserhis is best managed in conjunctigith a specialist in oral medicine. Topical
steroids, topicahcrolimus, intra-lesional steroid injections, eateutrition,and infliximab may have a
role in management but there areraodomised controlled trials.

Gastroduodenal diseas8ymptomsre often relieved by protgump inhibitors. Surgery is difficudind
may be complicatelly fistulation.

Diffuse small bowelisease Stricture dilatation or strictureplastyth or withouttriamcinolone injection
should be considereNutritional supporbefore and after surgery is usually esseritiier approaches,

including the combination of infliximab witurgery for residuatrictures, are evolving.

1.4 Maintenance of remission

The efficacy of drug therapy appears to depend lether remissiowas achieved with medical or
surgical therapy, on the risk @flapse, and site of disease. Smoking cessatjolmblythe most
important factor in maintaining remission.

To reduce the risk of relapse in CD:

All smokers should be strongly advised to stprade A, with help (counselling, nicotine patches, or
substitutes) offeretb achieve this.

Mesalazine has limited benefit and is ineffecaveloses <g/day, or for those who have needed steroids
to induce remissiofgrade A.

Azathioprine 1.5-2.Bhg/kg/day or mercaptopurine 0.75—ing/kg are effectivequt reserved as second
line therapy becausd# potential toxicitygrade A.

Methotrexate (15-25 mg IM weekly) is effectiee patientsvhose active disease has responded to IM
methotrexatégradeA). It is appropriate for those intolerant of, oraVtave failed,

azathioprine/mercaptopurine theragyade B oncepotentiakoxicity and other options, including
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surgery, haveeen discussedlith the patient. Folic acid 5 mg once a wdaken 3 dayafter
methotrexate, may reduce side effects. Subcutameousl therapy may be effectivgrade B.

Infliximab iseffective at a dose of 5-10 mg/kg ev8nyeeks in patientsho have responded to an initial
infusion12 weeks earliefor up to 44 weeksgfade A. It is best useds part of treatmestrategy
including immunomodulation on@gher options, includingurgery, have been discussed withgatent
(grade B.

Sulphasalazineannot be recommendegréde A.

Corticosteroids, includingudesonide, are not effectivgrédeA), although some patierttave chronic

active disease who appeteroid dependent (below).

Recommendations
1.4.1 Patients with Crohn’s disease vghwoke should be offered help to stop.
1.4.2 Immunomodulatiowith azathioprine, mercaptopurine, or methotrexaitgesuallyappropriate if

patients relapse more than once per year as stareiavithdrawn.

1.5 Chronic active and steroid dependent disease

Long term treatment with steroids is undesirab&igPts whdave a poor response to steroids can be
divided into steroidefractory and steroid dependesteroid-refractory diseasaay be defined as active
disease in spite of an adequate dogtduration of prednisolone (20 mg/d for 2 weeks)steroid
dependencas a relapse when the steroid dose is reduced Blong/day, or within 6 weeks of stopping
steroids. Such patiergbould be considered for treatment with immunomaidus ifsurgery is not an
immediate consideration.

Azathioprine 1.5-2.5 mg/kg/day, or mercaptopurirb01.25mg/kg/day are the first line agents of
choice for steroid dependatiseasedrade A.

Monitoring the FBC to detect neutropeisadvisable, althoughere is no evidence that this is effective
because profounteutropenia and sepsis can develop rapidig. FBC is besthecked within 4 weeks of
starting therapy anevery 6—12veeks thereafter, although may be done rfrecpiently. Routine
measurement of thiopurine methyltransfel@devity beforgreatment, which may identify some (but not
all) patients atisk of neutropenia, cannot yet be recommernmeds debated.arge published series
report safe use of azathiopriwghoutTPMT assay.

Methotrexate IM 25 mg weekly for up 16 weeks followed b¥5 mg weekly is effective for chronic

activediseasedradeA). Oral dosing is effective for many patie(dgsade B.
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Infliximab (5 mg/kg) should be reserved for patgmith moderatéo severe CD, who are refractory to or
intolerantof treatmentvith steroids, mesalazine, azathioprine/mercapiopiandmethotrexate, and

where surgery is considered inappropr(gtade A.
Recommendation

1.5.1 Immunomodulation with azathioprine, mercaptope,or methotrexate should be tried if steroids

cannot be withdrawwithout deterioration in disease activity.

243



Adalimumab and infliximab for Crohn’s disease

Appendix 3. Search strategy clinical effectiveness

Clinical Effectiveness Searches
Note: certolizumab pegol and natalizumab were ally part of this appraisal; they were subseqyesttiuded
after searching had been completed

Source — MEDLINE (Ovid) 1950 to May Week 4 2007

(adalimumab or humira).mp., (540)
(certolizumab or cimzia).mp. (19)
(infliximab or remicade).mp. (3096)
(natalizumab or tysabri).mp.(208)
or/1-4 (3473)

Crohn Disease/ (21624)

crohn$.mp. (25626)

or/6-7 (25626)

5 and 8 (1046)

10 randomized controlled trial.pt. (235561)
11 controlled clinical trial.pt. (74973)
12 randomized controlled trials.sh. (48808)
13 random allocation.sh. (57966)

14  double blind method.sh. (91410)
15 single blind method.sh. (10959)

16  0r/10-15 (399453)

17  (animals not human).sh. (4090275)
18 16 not 17 (365869)

19 clinical trial.pt. (436028)

20 exp clinical trials/ (191534)

21 (clin$ adj25 trial$).ti,ab. (130375)
22 ((singl$ or doubl$ or trebl$ or tripl$) a8jgblind$ or mask$)).ti,ab. (90759)
23 placebo$.ti,ab. (102414)

24  random$.ti,ab. (372182)

25 placebos.sh. (26175)

26 research design.sh. (47543)

27 0r/19-26 (846379)

28 27 not 17 (743134)

29 28 not 18 (394326)

30 18 or 29 (760195)

31 9and30(276)

32 limit 31 to yr="2000 - 2007" (258)

OCO~NOOTA,WNPEF

Source — MEDLINE (Ovid) 1950 to June Week 2 2007 *

caz2.mp. (105839)

d2e7.mp. (23)

cdp870.mp. (26)
pha-738144.mp. (0)

pha 738144.mp. (0)

(anti adj2 4 integrin).mp. (45)
anti alpha4 integrin.mp. (49)
anti alpha 4 integrin.mp. (32)
or/1-8 (105978)

10 crohn disease/ (21691)

11 crohn$.mp. (25715)

12 or/10-11 (25715)

©CooO~NOOUIThWNE
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13 9and 12 (66)

14  randomized controlled trial.pt. (236980)
15 controlled clinical trial.pt. (75195)

16 randomized controlled trials.sh. (49205)
17 random allocation.sh. (58180)

18 double blind method.sh. (91776)

19 single blind method.sh. (11028)

20 or/14-19 (401708)

21 (animals not human).sh. (4106179)

22 20not 21 (367711)

23 clinical trial.pt. (436884)

24 exp clinical trials/ (192444)

25 (clin$ adj25 trial$).ti,ab. (131452)

26 ((singl$ or doubl$ or trebl$ or tripl$) a8jgblind$ or mask$)).ti,ab. (91157)
27 placebo$.ti,ab. (102972)

28 random$.ti,ab. (374725)

29 placebos.sh. (26255)

30 research design.sh. (47827)

31 0r/23-30 (851045)

32 31not21(747002)

33 32 not 22 (396637)

34 22 o0r33(764348)

35 13 and 34 (26)

36 limit 35 to yr="2000 - 2007" (22)

* Additional search to account for alternative tevatogy used for the drugs.
Source — EMBASE (Ovid) 1980 to 2007 Week 22

1 (adalimumab or humira).mp. (2036)
2  (certolizumab or cimzia).mp., (230)
3 (infliximab or remicade).mp., (7811)
4  (natalizumab or tysabri).mp. (843)
5 or/1-4 (8685)

6 Crohn Disease/ (20817)
7  crohn$.mp. (23756)

8 0r/6-7 (23756)

9 5and 8 (2554)

10 limit 9 to "treatment (2 or more terms miffetence)" (506)
11 limit 10 to yr="2000 - 2007" (492)

Source — EMBASE (Ovid) 1980 to 2007 Week 25*

ca2.mp. (115879)
d2e7.mp. (65)

cdp870.mp. (16)
pha-738144.mp. (1)

pha 738144.mp. (1)

(anti adj2 4 integrin).mp. (9)
anti alpha4 integrin.mp. (37)
anti alpha 4 integrin.mp. (2)
or/1-8 (116001)

10 crohn$.mp. (23876)

11  crohn disease/ (20928)

12 or/10-11 (23876)

OCO~NOOTDSWNPEF
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13 9and 12 (72)

14  limit 13 to ("treatment (2 or more terms rdifference)" and yr="2000 - 2007") (17)

* Additional search to account for alternative teratlogy used for the drugs.
Cochrane Library (CENTRAL) 2007 Issue 2

#1 adalimumab OR humira

#2 certolizumab OR cimzia

#3 infliximab OR remicade

#4 natalizumab OR tysabri

#5 (#1 OR #2 OR #3 OR #4)

#6 crohn*

#7 MeSH descriptor Crohn Disease explode all trees
#8 (#6 OR #7)

#9 (#5 AND #8)

Cochrane Library (CENTRAL) 2007 Issue 2*

#1 ca2

#2 d2e7

#3 cdp870

#4 pha-738144

#5 pha next 738144

#6 antegren

#7 integrin

#8 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7)
#9 crohn*

#10 MeSH descriptor Crohn Disease explode all trees
#11 (#9 OR #10)

#12 (#8 AND #11)

* Additional search to account for alternative tevatogy used for the drugs.
Source — MEDLINE (Ovid) In-Process & Other Non-Irdd Citations June 04, 2007

(adalimumab or humira).mp (71)
(certolizumab or cimzia).mp (10)
(infliximab or remicade).mp (209)
(natalizumab or tysabri).mp. (14)
or/1-4 (249)

crohn$.mp. (549)

5and 6 (77)

limit 7 to yr="2000 - 2007" (76)

oO~NO U WN PR

Source — MEDLINE (Ovid) In-Process & Other Non-Imrdd Citations June 26, 2007*

caz2.mp. (1007)

d2e7.mp. (0)

cdp870.mp. (0)
pha-738144.mp. (0)

pha 738144.mp. (0)

(anti adj2 4 integrin).mp. (0)
anti alpha4 integrin.mp. (2)
anti alpha 4 integrin.mp. (0)

O~NO U WNPE
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9 o0r/1-8 (1009)
10 crohn$.mp. (602)
11 9 and 10 (0)

* Additional search to account for alternative teratlogy used for the drugs.

Ongoing studies

Source — National Research Register (2007 Issue 2)
See above Cochrane Library clinical effectivenessch strategy

Sources — Current Controlled Trials and Clinicadlgigov

Search terms: adalimumab OR humira; certolizumalcioRzia; infliximab OR remicade; natalizumab OR

tysabri; ca2 OR d2e7; cdp870 OR pha-738144; gBa44 OR anti 4 integrin; anti alpha4 integrin Qf® alpha

4 integrin. References were selected where theyiattuded Crohns disease.
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Appendix 4. Data extraction form

Reviewer: Date:
Study author, year: Reference:

Geographicaltion of the study:

Baseline Characteristics

Placebo n=

Drugl n=

Drug2 n=

Drug3 n=

Mean AgetSD

Sex

Ethnicity

Mean weight (kg SD

Mean heightt SD

Number smokers

Mean duration of Crohn’s disease (year§D

Intestinal area involved
lleum only
Colon only
lleum/colon
Jejunal only
Perianal only
other

% with fistulas

Where_allwith fistulising disease:
Number of (draining) fistulas
Location of fistulas

Mean PDAI score

Previous surgery for Crohn’s

Mean baseline CDAt SD

Mean baseline IBDQ median (range)

Other disease activity index or measure of diseaserity (e.g. Harvey

Bradshaw)

Mean C-reactive protein (CRP) +/- SD

Previous or concurrent biologic agent (state which)

(% of patients previously received/receiving agénhnaive)

Other concurrent medication

Corticosteroids (e.g. prednisone or budesonidé® sthich

Immunosuppressive agent ( e.g. mercaptopurine,atrettate, azathioprine)

state which

Oral aminosalicylate

Antibiotic

Other: Specify
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Notes: (ldentify any statistically significant fiifences)
Study design/methodology - See flow chart

List all outcomes:
Do not extract data on laboratory parameters

Outcomes: state which type of analysis (e.g. efficél T, safety etc.)

Outcome 1)

Placebo Drugl n= Drug2 n= Drug3 n=
n=

Baseline
1% timepoint

P vs placebo
2" timepoint

P vs placebo
37 timepoint

P vs placebo
List number of patients for each study arm at éamb-point
Repeat table for all relevant outcomes

Sub-group analyses (if applicable):
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Safety

Adverse event

Placebo
n=

Drugl n=

Drug2 n=

Drug3 n=

Average follow up

Any Adverse Event (%)

DEATH
Adverse event leading to withdrawal
Gl Nausea
Vomiting
Abdo. Pain
CNS Headache
Pain
Fatigue
Infection URTI

Other infection

Serious infection

B

Haematological

Cardiovascular

Chest pain

Hypotension

Hypertension

Heart failure

Skin Pruritus
Injection site reaction
(give details)
Hypersensitivity Acute
Delayed
Respiratory Dyspnoea

MS

MS or symptoms of MS
(e.g. demyelination)

Bone marrow

Other

Myalgia

Fever

Abscess
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Antibodies to DNA
Human anti-TNF agent
Lupus arthritis

AE during or within 2
hrs of infusion

Other

Other
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Inclusion/exclusion criteria

Inclusion criteria:

Age/sex

Duration of CD

Severity of CD

Surgical history

Concurrent treatment (non biologics)

Concurrent treatment (biologics)

Previous treatment (non biologics)

Previous treatment (biologics)

Concurrent disease

Female patients of child bearing potential
included?

Exclusion criteria:

Concurrent treatment (non biologics)

Concurrent treatment (biologics)

Previous treatment (non biologics)

Previous treatment (biologics)

Previous/imminent surgery

Concurrent disease

Are patients within UK licence in terms of seventydisease and resistance/intolerance to convaaitio

treatment?
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Follow-up of patients through trial

Number of patients enrolled:

Number of patients excluded (state main reasons)

Number of patients randomised:

Number of patients at each time point and reasonwithdrawal

Placebo Drug 1 Drug 2 Drug 3

Drug 4

Time point 1

Time point 2

Time point 3

Time point 4

Number
completed

Duration of study:

Number of infusions:
(how administered/where administered)

Number of assessments:
Additional notes on trial design (if applicable):

Funding source:
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Quality Assessment

Randomisation

Details on method of randomisation

If described, was the method adequate?

Concealment

Details of method of allocation conueamlt

If described, was the method adequate?

Blinding

Details on placebo (indistinguishable fron
intervention?)

Details of blinding: patients

Details of blinding: study investigators

Details of blinding: study coordinators

Details of blinding: data analysts

Details of blinding: other

Comparability of
groups

Were groups comparable at baseline?
For a) baseline scores
For b) demographics

Were groups treated the same throughou
the trial, with the exception of the
intervention?

For a) assessments

For b) other care

Analysis

Were all trial participants accounted for
throughout trial?

Was loss to follow-up >20%?
(state actual loss to follow-up for each tim
point)

0]

Was it stated that an intention-to-treat
analysis was performed?

-ITT: data from all
assessments used
regardless of
compliance with
allocated treatment

-Sensitivity analysis

should be performed
where assessment data
missing

Was an ITT analysis performed for all
relevant outcomes (according to the
reported data), or was a sensitivity analys
performed?

If other analysis (e.g. including open labe
patients, describe)

is

Was a sample size calculation performed

~NJ

Was there any selective reporting of

outcome measures?

Description of which patients were included in whanalysis: (primary, secondary, efficacy, ITT, opebel,

safety etc.)
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Appendix 5. Extraction of data from published grapts

Scansof published graphs were overlayed with a grithtpd, enlarged to A3 and then used to extract ddta data was used to redraw the graph
and compare with the original. Examples are shoglovb.
Scan of published graph with grid overlay

= uh A tflizirnatr maintenance

1'_""_"‘."--——._.“_‘ P=0 009
B

Patients with Complete Response %)

— 1 1 1 1T~ 1T 1T T 1
O 2 4 6 8 1012 14 16 18 20 22 24 26 28 30;32 34 36 3§ 40 42 44 46,48 50 52 54

Week
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Scan of published graph with grid overlay

~0O- placebo — @ Inflixmab

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54

§ 12 16 20 24 28 32 36 40 44 48 52
weeks
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Scans of published graphs overlayed with graphsvedusing data extracted from grid-overlayed oatg.

—
=
]
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@
T

Fnse
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S

=

Ll
T

ALY
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@
T

=
]

—0 placebo — @ Inflixmab

|fliximab maintenance

Placebo maintenance

o
[

0

i) 10 14 22 30 38 46 54
4 8§ 12 16 20 24 28. 32 36 40 44 48 52
waelk

weeks
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~0 placebo — @ Inflixmab

Pat%niy iththcOom plked &R éeuep 0:11 50

OTILIIIII [ D N D |

3] 10 14 22 30 38 46 54
0 4 8 12 16 20 24 28 32 36 40 44 48 52
Waek

weeks
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Appendix 6. Consistency of trials with licence indiations

Table 73. Consistency of trials with licence indidéons

Licence indication Study Population/study characteristics
ADALIMUMAB
« for treatment of severe, active Crohn’s disease Hanauer et al., 2006 | « moderate to severe CD (CDAI 220-450) ‘despite
(NB severeis not further defined) CLASSIC | conventional therapy’
« in patients who have not responded despite afhdladequate course of | INDUCTION + concomitant steroids and immunosuppressants
therapy with a corticosteroid and/or an permitted (unclear if all patients resistant opiatant)
immunosuppressant; or who are intolerant to or imaedical » 3 dose regimens used: 40mg/20mg, 80mg/40mg,
contraindications for such therapies 160mg/80mg at week 0 and 2 respectively
* recommended induction dose regimen is
80 mg at week 0 followed by 40 mg at week 2; iredhere is a need for a | Sandborn et al., » moderate to severe CD (CDAI 220-450)
more rapid response to 2007° « concomitant steroids and immunosuppressants
therapy, the regimen 160 mg at week 0, 80 mg ak\®eman be used GAIN permitted; unclear if all patients resistant opietant
« after induction treatment, the recommended dod8 img every other week INDUCTION « all patients resistant/intolerant to infliximab
via subcutaneous injection; patients who experigleoeease in their response « higher induction dose regimen used (160 mg at wegek
may benefit from an increase in dose intensityGtong) every week. 0, 80 mg at week 2)
Colombel et al., » moderate to severe CD (CDAI 220-450)
20077 « concomitant corticosteroids and immunosuppressants
CHARM® permitted; unclear if all patients resistant obiatant
MAINTENANCE « 40 mg weekly or every other week compared to
placebo
Sandborn et al., 2007 « see CLASSICf for patient characteristics
CLASSIC II** * 40 mg weekly or every other week compared to
MAINTENANCE placebo
INFLIXIMAB-ADULTS
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Licence indication Study Population/study characteristics
« for treatment of severe, active Crohn’s disease Targan et al., 1997 |« moderate to severe CD, CDAI score between 220-4
(NB severes not further defined) INDUCTION * patients eligible if receiving mesalamine or oral

« in patients who have not responded despite afulladequate course of
therapy with a corticosteroid and/or an

immunosuppressant; or who are intolerant to or masdical
contraindications for such therapies

* 5 mg/kg given as an intravenous infusion overr®@r period; available
data do not support further treatment in patientsesponding within 2
weeks

« Maintenance: additional infusions of 5 mg/kg &gl 6 weeks after the
initial dose, followed by infusion every 8 weeks

« Readministration: infusion of 5 mg/kg (within 1@&eks following the last
infusion) if signs and symptoms of the diseaserrecu

corticosteroids or mercaptopurine or azathioprine
(unclear if all patients resistant or intolerant)

« single intravenous infusion over 2 hours of 5 mg/k
10 mg/kg or 20 mg/kg of infliximab

150

Hanauer et al., 2002
&

Rutgeerts et al., 2004
ACCENT pP#
MAINTENANCE

* moderate to severe CD, CDAI score between 220-4
* patients receiving corticosteroids, immunosuppvess
agents, aminosalicylates or antibiotics eligibleclear

if all patients resistant or intolerant)

« infusions at week 2 and 6 after the initial ddken
every 8 weeks of 5mg/kg or 10 mg/kg infliximab

150

Rutgeerts et al.,
1999°

(follow-on from
Targan 1997 trial)
MAINTENANCE

» moderate to severe CD, CDAI score between 220-4
e concomitant corticosteroids or immunosuppressive
agents allowed, patients who had not responded to
aminosalicylates eligible

« states that all patients treatment resistantgpetified
which treatment (s) specifically)

» 10mg/kg infliximab every 8 weeks

100

INFLLIXIMAB-FISTULISING CD
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Licence indication | Study Population/study characteristics
* treatment of fistulising, active Crohn’s diseas@atients who have not Presentetal., 1999 |« single or multiple draining fistulas
responded despite a full and adequate course @thevith conventional INDUCTION

treatment (including antibiotics, drainage and imeuppressive therapy)

« an initial 5 mg/kg infusion given over a 2-houripd is to be followed with
additional 5 mg/kg infusion doses at 2 and 6 wesdtes the first infusion; if a
patients does not respond after these 3 doseslditioaal treatment with

» concomitant aminosalicylates, corticosteroids,
mercaptopurine, azathioprine or antibiotics pemitt
(unclear if all patients resistant or intolerant)

* 5 mg/kg or 10 mg/kg infliximab at weeks 0, 2 and 6

infliximab should be given

« in responding patients, the strategies for coetinneatment are: additional
infusions of 5 mg/kg every 8 weeks or readmint&iraif signs or symptoms
of the disease recur followed by infusions of 5kggevery 8 weeks

Sands et al., 206%
ACCENT 11°°
MAINTENANCE

* single or multiple draining fistulas

e concomitant aminosalicylates, corticosteroids,
mercaptopurine, azathioprine, methotrexate or
antibiotics permitted (unclear if all patients stant or
intolerant)

* 5 mg/kg or 10 mg/kg infliximab at weeks 0, 2 and 6
(all patients), then 5mg/kg infliximab every 8 week

INFLIXIMAB-CHILDREN

« for treatment of severe, active Crohn’s diseadg gdlveras not further
defined)

« in paediatric patients aged 6 to 17 years

« who have not responded to conventional theragudiitg a corticosteroid,
an immunomodulator and primary nutrition therapyywho are intolerant or
have contraindications to such therapies; Remibadebeen studied only in
combination with conventional immunosuppressiveahg

Baldassano et al.,
20033
INDUCTION

» moderate to severe, PCDABO or modified CDAE
200

* active disease despite prior treatment with onaane
of: corticosteroids, mercaptopurine or azathiogri
methotrexate, cyclosporine, tacrolimus

* single 2-hour infusion of 1 mg/kg, 5 mg/kg or 10
mg/kg of infliximab

* 5 mg/kg given as an intravenous infusion overte@r period followed by
additional 5 mg/kg infusion doses at 2 and 6 wexdtes the first infusion, ther
every 8 weeks thereafter; some patients may requsterter dosing interval
to maintain clinical benefit, while for others alger dosing interval may be
sufficient

Available data do not support further infliximaledtment in paediatric
patients not responding within the first 10 weeks@atment

Hyams et al., 2007
n REACH
MAINTENANCE

* moderate to severe, PCDABO

* Required concomitant treatment with azathioprine,
mercaptopurine or methotrexate; permitted:
aminosalicylates, oral corticosteroids, antibiotcs
enteral nutrition (unclear if all patients resigtan
intolerant)

* 5 mg/kg infliximab at weeks 0, 2 and 6; followeg®
mg/kg infliximab every 8 weeks or every 12 weeks
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Appendix 7. Publications not obtained

Infliximab. A last resort for Crohn's disease aftgture of steroids and azathioprine.
Prescrire International 2000; 9(50):163-165.

Abramowitz L. Treatments of anoperineal localizedlth's disease. [French]. Acta
Endoscopica 2005; 35(5):748-750.

Bayes M, Rabasseda X, Prous JR. Gateways to dlinigis: November 2006. Methods &
Findings in Experimental & Clinical Pharmacology0B) 28(9):657-678.

Bayes M, Rabasseda X, Prous JR. Gateways to dlinigis: January/February 2007.
Methods & Findings in Experimental & Clinical Phaaoology 2007; 29(1):53-71.

Dotan I, Yeshurun D, Hallak A, Horowitz N, Tiomny Reif S et al. [Treatment of Crohn's
disease with anti TNF alpha antibodies--the expegen the Tel Aviv Medical Center].
[Hebrew]. Harefuah 368; 140(4):289-293.

Escher JC, van-den BG, Kate FT, te VA, van DS. Matbealing and down-regulation of
inflammation with anti-tumor necrosis factor a (INKIMAB) in children with refractory
Crohn's disease. Journal of Pediatric Gastroemigya: Nutrition 2000; 31:S19.

Isaacs KL. Adalimumab induction therapy in Crohsedise. Evidence-Based
Gastroenterology 2006; 7(3):67-68.

Koltun WA. A Paradigm for the Management of CompRetineal Crohn's Disease in the
Anti-TNF Era. Seminars in Colon & Rectal Surgery@017(2):61-67.

Mahadevan U. TNF-alpha antagonists: Benefits beyendssion. Reviews in
Gastroenterological Disorders 2007; 7(SUPPL. 1):S18.

Mealy NE, Bayes M. Treatment of gastrointestinabdilers: Certolizumab pegol. Drugs of
the Future 2005; 30(6):600-601.

Schreiber S, Rutgeerts P, Fedorak RN, Khalig-KarééniKamm MA, Boivin M et al.
Erratum: A randomized, placebo-controlled triaceftolizumab pegol (CDP870) for
treatment of Crohn's disease (Gastroenterology5(R0P9 (807-818)). Gastroenterology
2005; 129(5):1808.
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Appendix 8. Ongoing trials

Table 74. Ongoing trials likely to meet inclusion dteria

>

>

Study/source Country Study design Population Treatm | Trial start/likely
completion
Study M04-729 Japan Multi-centre, randomised, double-blind, | Japanese subjects with Crohn[sAdalimumab | Study start Marc|
NCT00445939 placebo-controlled study of adalimumab fodisease, CDAI score af220 2007; recruitment
Clinicaltrials.gov the induction of clinical remission in ands 450; if previously stage
Information Japanese subjects with Crohn’s disease | received infliximab, subjects (information
provided by Abbott who discontinued due to a los$ verified March
of response or intolerance 2007)
Study M06-837 Japan Multi-centre, randomised, double-blind, | Japanese subjects with Crohn[sAdalimumab | Study start Marc|
NCT00445432 placebo-controlled study of adalimumab fpdisease enrolled in and 2007; recruitment
Clinicaltrials.gov the maintenance of clinical remission in | completed study M04-729 stage
Information Japanese subjects with Crohn’s disease (information
provided by Abbott verified March
2007)
Study M05-769 Multi- Multi-centre, randomised, double-blind, | Patients with moderate to Adalimumab | Study start
NCT00348283 centre (US,| placebo-controlled study of the human antisevere ileocolonic Crohn’s August 2006;
Clinicaltrials.gov Canada, TNF monoclonal antibody adalimumab | disease recruitment stage
Information Europe) endoscopy trial to evaluate the effects on (information
provided by Abbott mucosal healing in subjects with Crohn’s verified April
disease involving the colon 2007)
Study M06-806 Multi- Multi-centre, randomised, double-blind, | Children aged 6-17 with Adalimumab | Study start Marc
NCT00409682 centre (US,| placebo-controlled study to evaluate the | moderate to severe Crohn’s 2007; recruitment
Clinicaltrials.gov Canada, safety, efficacy and pharmacokinetics of thdisease stage or not yet
Information Europe) human anti-TNF monoclonal antibody recruiting
provided by Abbott adalimumab in paediatric subjects with (information
moderate to severe Crohn’s disease verified April
2007)

=
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Table 75. Ongoing trials not meeting inclusion cteria

Study/source Country Study design Population Treatm Trial
start/likely
completion

RP0401 Canada A phase-Illl randomised, placebo-controlldeatients with symptoms that ardnfliximab Study start

NCT00132899 double-blind, parallel group, multi-centre | persistent enough to require | (versus December

Information provided study to evaluate the safety and efficacy ofcorticosteroid therapy infliximab + 2005,

by Robarts Research infliximab with methotrexate for the long- methotrexate) | expected

Institute, Schering- term treatment of Crohn’s disease completion

Plough Dec 2007
(information
verified
December
2005)

CR004804 Multi- Multi-centre, randomised, double-blind, | Patients with CDAI score of | Infliximab Study start

NCT00094458 centre (US,| active controlled trial comparing >220-<450 (versus March 2005;

Information provided | Canada, Remicade® (Infliximab) and Remicade plus infliximab plus | recruitment

by Centocor, Inc., Europe azathioprine in the treatment of patients azathioprine) | stage or no

Schering-Plough with Crohn’s disease naive to both longer

immunomodulators and biologic therapy recruiting

(SONIC trial) (information
verified May
2007)
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Appendix 9. Flow of patients through ACCENT P* trial

Episodic
strategy
Week 14 3
crossovers 38
0 2
Week 22 _F!_és
1
Week 30 il
9 7
8 1
Week 46 rﬁa-i
7
Week 54

0;

Flow-chart for patients who crossed over after wbék

5mg/kg scheduled

strategy
1
0 1
30
2 9
rBEJ
7 6
&EJ
5 9
P
3 2

;
¢

6

10mg/kg
scheduled strategy

17

i
Ll

- Patients who crossed over to active episodic
' I retreatment

- Patients who discontinued active episodic
retreatment
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Appendix 10. Results for all included studies irregective of licence indication

This appendix presents the results from the indudels by outcome measure in the form of Forest
plots.

INDUCTION TRIALS

Figure 47.Induction trials.— rate 6898 of %gi;ssion
STUDY N week Drug mg/kg RR

(weeks)

0.1 1 10 100
rate ratio remission
Figure 48.Induction trials.— rate difference of remissio
DOSE | DOSE
N |week|Drug |mg/kg

-0.2 0 0.2 0.4 70.6
rate difference remission; anti-TNF - placebo
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Figure 49.Induction trials.— rate ratio (RR) of response 100

Dose Dose
STUDY | N [week| Drug | mag/kg weeks | RR

1.0 10.0
Rate ratio response 100

Figure 50.Induction trials.— rate difference (RD) of responsel00

Dose Dose
STUDY | N |week| Drug | mg/kg weeks | RD

rate difference response 100 (adalimumab - placebo)

-0.1 0.0 0.1 0.2 0.3 0.4 0.5
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Figure 51.Induction trials .— rate ratio (RR) response 70

Dose Dose
STUDY N |week | Drug | mg/kg| week | RR | j j L

06 1.0 2.0 5.0 100 20

rate ratio response 70

Figure 52.Induction trials .—r teDggfefe enge regponse 70

N | week| Drug | mg/kg week

-0.1 0.0 0.1 0.2 0.3 04 05 0.6 0.7 0.8 0.

Rate difference response 70
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Figure 53.Induction trials.— CDAI scores (mean scores).

90 180 270 360 -120 -60 O 60 120 180

CDAlscore: O placebo @ anti-TNF  Mean difference (placebo - anti-TNF)

270



Adalimumab and infliximab for Crohn’s disease

Figure 54.Induction trials.— IBDQ scores

mg/kg| wk |WK

110 120 130 140 150 160 170 180 | -25 0 25 50

BDAlscore. O placebo @ antif-TNF Mean dlfference IBDQ score
Anti-TNF - placebo
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MAINTENANCE TRIALS (unless stated ‘dose weeks’ nef¢éo post randomisation doses).

Figure 55.Maintenance trials.— rate ratio (RR) remission. (responders)

DOSE DOSE
STUDY N week| Drug | mg/kg week RR|, , ., ‘ L
ACCENT | 222| 30 | Inflix 5 2,6:every8 186, | | || +—O— b
ACCENT I 222| 54 | Inflix 5 2,6:every8 2,081 1 1 b
ACCENT | 223 30 |Inflix | 10 2, 6:every8 | 2.14| | | | —_a
ACCENT | 223| 54 | Inflix 10 2,6:every8 282 | | [ - T —Y
Rutgeerts 1999 73| 2 | Inflix 10 0,8,16,24(?) | 175/ ' ' | o o
Rutgeerts 1999 73| 4 | Inflix 10 0,8,16,24(?)| 1141 ' p—1g— 41 Lo
Rutgeerts 1999 73| 8 |Infix | 10 0,8,16,24(?)| 097 |p—g——r L
Rutgeerts 1999 73| 12 | Inflix 10 0,8,16,24(?)| 0.85p}——m——ro | —
Rutgeerts 1999 73| 16 | Inflix 10 0,8,16,24(?) | 146 ' | g L
Rutgeerts 1999 73| 20 | Inflix 10 0,8,16,24(?)| 1.86 Pl —a— !
Rutgeerts 1999 73| 24 | Inflix 10 0,8,16,24(?)| 1.60[i | '+ | |—O— Lo
Rutgeerts 1999 73| 28 | Inflix 10 0,816,24(?)| 195, | | || }p——T— |
Rutgeerts 1999 73| 32 | Inflix 10 0,816,24(?| 178 ' | | |—pg—-+ | !
Rutgeerts 1999 73| 36 | Inflix 10 0,8,16,24(?) | 1.57 Pl p—a—— Lo
Rutgeerts 1999 73| 40 | Inflix 10 0,8,16,24(?)| 186 + ' || }p——pF— 1
Rutgeerts 1999 73| 44 | Inflix 10 0,8,16,24(2)| 278, | | | I — 00—
Rutgeerts 1999 73| 48 | Inflix 10 0,8,16,24(?)| 1.81| ! | - j |
CHARM 342| 4 |Ada 40  4-55 eow 1100 1 o— | L
CHARM 342| 6 |Ada 40  4-55eow 169, |, —0— .
CHARM 342| 8 |Ada 40  4-55 eow 1540 0 Lo
CHARM 342| 12 | Ada 40  4-55 eow L v —0— UL
CHARM 342| 16 |Ada 40  4-55 eow 247 0 —_—
CHARM 342| 20 | Ada 40  4-55eow 198 | —— .
CHARM 342 26 |Ada 40  4-55 eow 235, | | 00— @
CHARM 342| 32 | Ada 40  4-55eow NI (—
CHARM 342| 40 |Ada 40  4-55 eow 2470 —0—
CHARM 342| 48 |Ada 40 4-55eow 292 | ——
CHARM 342| 56 |Ada 40  4-55 eow 306 ! ! 00—
CHARM 327 4 |Ada 40  4-55 weekly 0.90|! | —3— | -
CHARM 327 6 |Ada 40  4-55 weekly 131 v —g— b
CHARM 327 8 |Ada 40 4-55 weekly 1481 || —O— L
CHARM 327| 12 |Ada 40  4-55 weekly 181, ||| —0— Lo
CHARM 327| 16 |Ada 40  4-55 weekly 247 11 ——
CHARM 327| 20 |Ada 40  4-55 weekly 2081 11 —a—
CHARM 327| 26 |Ada 40 4-55 weekly 276)1 |1 —_{—
CHARM 327| 32 |Ada 40  4-55 weekly 269 | | ——
CHARM 327| 40 |Ada 40  4-55 weekly 300 ' ——
CHARM 327| 48 |Ada 40  4-55 weekly 3491 11 | ———
CHARM 327| 56 |Ada 40  4-55 weekly 346 1 | ———
CLASSIC II 37| 4 |Ada 40  4-55 eow 1070 | O | fo
CLASSIC I 37| 8 |Ada 40  4-55 eow 152 || p—D0— —
CLASSIC II 37| 12 |Ada 40  4-55eow 161 1 1y Lo
CLASSIC II 37| 16 |Ada 40  4-55 eow 138 1 H—O— L
CLASSIC II 37| 20 | Ada 40  4-55 eow 179 | ——
CLASSIC II 37| 24 | Ada 40  4-55 eow 168 | ! ! p—p L
CLASSIC I 37| 32 | Ada 40  4-55 eow 2.17 Lol i} { !
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CLASSIC II 37| 48 | Ada 40  4-55 eow 154 | | pA+—T——o —
CLASSIC I 37| 56 | Ada 40  4-55 eow 178 | | | — | |
CLASSIC I 36| 4 |Ada 40  4-55 weekly 1130 ! e
CLASSIC II 36| 8 |Ada 40  4-55 weekly 1601 11 ——— Lo
CLASSIC Il 36| 12 | Ada 40  4-55 weekly 160, | | | b—-D—— b
CLASSIC II 36| 16 | Ada 40  4-55 weekly 127, | | ——aO— b
CLASSIC I 36| 20 | Ada 40  4-55 weekly 167 0 Lo
CLASSIC II 36| 24 | Ada 40  4-55 weekly 189 1 | —mO——
CLASSIC II 36| 32 |Ada 40  4-55 weekly 25700 1 1 —_0—-
CLASSIC II 36| 40 | Ada 40  4-55 weekly 243 ' —p——q | !
CLASSIC II 36| 48 | Ada 40  4-55 weekly 213 ' | p——— '
CLASSIC I 36| 56 | Ada 40  4-55 weekly 1.88 L ——m—— I |
| | | | | | | |
0.5 1 2 3 4 5
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Figure 56.Maintenance trials.— rate ratio (RR) remission. (responders)

N | week | Drug | mg/kg

0.3 0.6
Rate difference remission

273




Adalimumab and infliximab for Crohn’s disease

Figure 57.Maintenance trials
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Figure 58.Maintenance trials .— rate difference (RD) remissia, all patients.
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ACCENT |
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ACCENT I
ACCENT I
ACCENT I
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Figure 59.Maintenance trials.— rate ratio (RR) response 100

DOSE |DOSE

STUDY N | week |Drug | mg/kg |week

0.7 1 2 3 4 5
rate ratio response 100
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Figure 60.Maintenance trials.— rate difference response 100

DOSE DOSE
STUDY | N Jweek]| Drug | mg/kg week RD

-0.2 0 0.2 0.4 0.6

rate difference response 100
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Figure 61.Maintenance trials.— rate ratio (RR) response 70 fsponders].
(“dose weeks” for Rutgeerts 1999 refers to all sethed dose weeks including those prior to

randomisation).

DOSE DOSE
STUDY N week Drug | mg/kg| week RR | |
ACCENT | 222 | 30 | Inflix 5 | 2, 6every 8 1.88 —a— |
ACCENT | 222 | 54 | Inflix 5 | 2, 6every 8 2.46 ——a
ACCENT | 223 | 30 | Inflix 10 | 2, 6:every 8 2.16 —a—

ACCENT | 223 | 54 | Inflix 10 | 2, 6:every 8 3.06 b——
Rutgeerts 1999 73| 2 | Inflix 10 | 0,8,16,24(?) | 1.22 H—a— 1
Rutgeerts 1999 | 73| 4 | Inflix 10 | 0,8,16,24(?) | 1.00 } }
Rutgeerts 1999 73| 8 | Inflix 10 | 0,8,16,24 (?) | 1.00 E | |
Rutgeerts 1999 73| 12 | Inflix 10 | 0,8,16,24 (?) | 0.97 : :
Rutgeerts 1999 73| 16 | Inflix 10 | 0,8,16,24 (?) | 1.08 —— | |
Rutgeerts 1999 | 73| 20 | Inflix 10 | 0,8,16,24(?) | 1.18 - l
Rutgeerts 1999 | 73| 24 | Inflix 10 | 0,8,16,24(?) | 1.27 —a— }
Rutgeerts 1999 | 73| 28 | Inflix 10 | 0,8,16,24(?)| 1.30 H—— ;
Rutgeerts 1999 | 73| 32 | Inflix 10 | 0,8,16,24(?) | 1.26 —— |
Rutgeerts 1999 73| 36 | Inflix 10 | 0,8,16,24(?) | 1.64 —a— |
Rutgeerts 1999 | 73| 40 | Inflix | 10 | 0,8,16,24 (?) | 1.49 - l
Rutgeerts 1999 | 73| 44 | Inflix 10 | 0,8,16,24(?) | 1.72 —a— 1
Rutgeerts 1999 73| 48 | Inflix 10 | 0,8,16,24(?) | 1.70 —a—— }
CHARM 342 | 26 | Ada 40 | 4-55 eow 1.91 —0— !
CHARM 342 | 56 | Ada 40 | 4-55 eow 2.44 ——
CHARM 327 | 26 | Ada 40 | 4-55 weekly 1.99 —— l
CHARM 327 | 56 | Ada 40 | 4-55 weekly 2.78 ——A
CLASSIC Il 37| 4 | Ada 40 | 4-55 eow 0.95 HH ; ;
CLASSIC Il 37| 8 | Ada 40 | 4-55 eow 0.89 HOH ! !
CLASSIC Il 37| 12 | Ada 40 | 4-55 eow 1.07 —0— | |
CLASSIC Il 37| 16 | Ada 40 | 4-55 eow 1.01 —— | |
CLASSIC II 37| 20 | Ada 40 | 4-55 eow 1.14 [ e I |
CLASSIC Il 37| 24| Ada 40 | 4-55 eow 1.14 O ; ;
CLASSIC Il 37| 32| Ada 40 | 4-55 eow 1.31 —0— |
CLASSIC Il 37| 40 | Ada 40 | 4-55 eow 1.08 —0— l
CLASSIC II 37| 48 | Ada 40 | 4-55 eow 1.17 —0— | |
CLASSIC II 37| 56 | Ada 40 | 4-55 eow 1.09 —— | !
CLASSIC I 36| 8 | Ada 40 | 4-55 weekly 0.89 - | |
CLASSIC II 36| 12 | Ada 40 | 4-55 weekly 1.13 O | |
CLASSIC I 36| 16 | Ada 40 | 4-55 weekly 1.06 0 l !
CLASSIC II 36| 20 | Ada 40 | 4-55 weekly 1.13 =0 1 1
CLASSIC Il 36| 24 | Ada 40 | 4-55 weekly 1.13 00— ! !
CLASSIC Il 36| 32 | Ada 40 | 4-55 weekly 1.38 00— ;
CLASSIC Il 36| 40 | Ada 40 | 4-55 weekly 1.29 O |
CLASSIC I 36| 48 | Ada 40 | 4-55 weekly 1.31 —0— | l
CLASSIC II 36 | 56 | Ada 40 | 4-55 weekly 1.23 00— | |
| |

0.6 1 2 3 4 5

Rate ratio response 70
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Figure 62.Maintenance trials.— rate difference (RD) respons&0 [responders].
(“dose weeks” for Rutgeerts 1999 refers to all seted dose weeks including those prior to

randomisation).

DOSE DOSE

STUDY N week Drug | mg/kg week RD|, | | | | |
ACCENT | 222 30 | Inflix 5 |2, 6:every 8 024, | —— L
ACCENT I 222 | 54 | Inflix 5 2, 6:every 8 0.23 | | } —a— \ |
ACCENT | 223| 30 [ Inflix 10 |2, 6:every 8 0321 | P —a—
ACCENT | 223| 54 | Inflix 10 |2, 6:every 8 032  —a—
Rutgeerts 1999 | 73| 2 | Inflix 10 |o,8,16,24(?) | 014, | [ i | o
Rutgeerts 1999 [ 73| 4 | Inflix 10 |0,8,16,24(?) | 0.00|! B .
Rutgeerts 1999 [ 73| 8 | Inflix 10 |0, 8,16,24(?) | 0.00 ! | ’q:‘_‘ | | !
Rutgeerts 1999 [ 73| 12 | Inflix 10 |0,8,16,24(?) | -0.02| — I
Rutgeerts 1999 | 73| 16 [ Inflix 10 |0,8,16,24(?) | 0.06 | C —.— 1 |
Rutgeerts 1999 [ 73| 20 | Inflix 10 |0,8,16,24(?) | 012! ' - i .
Rutgeerts 1999 [ 73| 24 | Inflix 10 |0,8,16,24(?) | 017 |1 [ — | L
Rutgeerts 1999 [ 73| 28 | Inflix 10 |0,8,16,24(?) | 017 } = y I
Rutgeerts 1999 | 73| 32 [ Inflix 10 |0,8,16,24(?) | 0.15] \ } —— y 1 |
Rutgeerts 1999 [ 73| 36 | Inflix 10 |0,8,16,24(?) | 029! H— = ;|
Rutgeerts 1999 [ 73| 40 | Inflix 10 (0,8,16,24(?) | 0231 | —a I
Rutgeerts 1999 [ 73| 44 | Inflix 10 |0,8,16,24(?) | 0.26 | } = T
Rutgeerts 1999 | 73| 48 [ Inflix 10 |0,8,16,24(?) | 0.23 ]| \ — o | |
CHARM 342| 26 | Ada 40 | 4-55 eow 026 | | ——O— o
CHARM 342| 56 | Ada 40 | 4-55 eow 0251 L0 S
CHARM 327| 26 | Ada 40 | 4-55 weekly 028 | - I
CHARM 327| 56 | Ada 40 | 4-55 weekly 0311 Do O—
CLASSIC I 37| 4 | Ada 40 | 4-55 eow 005/ —O—— .
CLASSIC II 37| 8 | Ada 40 | 4-55 eow 011|! —mM———— | ! .
CLASSIC II 37| 12 | Ada 40 | 4-55 eow 006 | FH—TT— L
CLASSIC II 37| 16 | Ada 40 | 4-55 eow 0011 i — P
CLASSIC I 37| 20 | Ada 40 | 4-55 eow 0111 1 0— ll
CLASSIC II 37| 24 | Ada 40 | 4-55 eow 011! ! ' +— | .
CLASSIC II 37| 32 | Ada 40 | 4-55 eow 023! —0 (N
CLASSIC II 37| 40 | Ada 40 | 4-55 eow 0.06 (1 it - | L
CLASSIC I 37| 48 | Ada 40 | 4-55 eow 0121 | 00— i ll
CLASSIC Il 37| 56 | Ada 40 | 4-55 eow 0.07 || & - } | } |
CLASSIC II 36| 4 |Ada 40 | 4-55 weekly 000 | 00— .
CLASSIC II 36| 8 | Ada 40 | 4-55 weekly 011 b———T——— ' L
CLASSIC I 36| 12 | Ada 40 | 4-55 weekly 011, | —_t0— o
CLASSIC Il 36| 16 | Ada 40 | 4-55 weekly 006, | Fb———D—O——H L
CLASSIC II 36| 20 | Ada 40 | 4-55 weekly 011! ' 0— ] .
CLASSIC II 36| 24 | Ada 40 | 4-55 weekly 0111 ' O ] b
CLASSIC I 36| 32 | Ada 40 | 4-55 weekly 028 | —_x y
CLASSIC II 36| 40 | Ada 40 | 4-55 weekly 022 ! —00 P
CLASSIC II 36| 48 | Ada 40 | 4-55 weekly 022 ! —0 I
CLASSIC II 36| 56 | Ada 40 | 4-55 weekly 017l ! — I

0.3 0 0.3 0.6

Rate difference respohse 70
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Figure 63.Maintenance trials.— rate ratio (RR) response 70 lhpatients

DOSE DOSE
STUDY N week Drug  mg/kg week RR

w -

0.6 1 2

Rate ratio response 70

Figure 64.Maintenance trials.— rate difference (RD) respons@&0 all patients

DOSE DOSE
STUDY N week Drug  mglkg week RD

-0.3 0 0.3

rate difference response 70
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Figure 65.Maintenance trials.— CDAI scores for trials reporting median scores (Results for
responders).

DOSE DOSE mean
STUDY | N | Drug| wk | mglkg week diff:

80 120 160 200 240 280 320 -20 O 20 40 60 80 100

median CDAl score: Difference in median CDAl score:
Placebo O Anti-TNF @ Placebo - Anti-TNF
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Figure 66.Maintenance trials.— CDAI scores for trials reporting median scores (Results for all

patients). .
DOSE DOSE median

STUDY N Drug  wk mglkg week diff:

80 120 160 200 240 280 320 -20 O 20 40 60 80 100

Difference in median CDAl score:
Placebo - Anti-TNF

median CDAIl score:
o Placebo @ Anti-TNF

Figure 67.Maintenance trials.— CDAI scores for trials reporting mean scores
DOSE |DOSE

STUDY | N | WK

80 120 160 200 240 280 320 O 10 20 30 40 50 60

CDAl score Difference in mean CDAIl score
o Placebo ® Anti-TNF Placebo - adalimumab
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Figure 68.Maintenance trials.— IBDQ scores for trials reporting mean scores

DOSE  DOSE mean
STUDY N | wk |Drug |mgikg wk diff:

120 140 160 180 2001-8 -4 0 4 8 12 16 20 2
IBDQ score. Placebo O anti-TNF @ Mean difference IBDQ score
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Figure 69.Maintenance trials.— IBDQ scores for trials reporting median scores.
(dose weeks refers to all scheduled doses inclutiivge prior to randomisation).

DOSE DOSE
STUDY N | WK |Drug | mg/kg week DIFF:

i I I I L | | |
b T T T T T T T k T 1 T t T t T t

110 130 150 170 -10 0 10 20 30

Median IBDQ score.
placebo O anti-TNF @

difference betw een medians anti-
TNF - placeo
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Figure 70.Maintenance trials.— IBDQ scores for trials reporting % of patients with IBDQ score
more than 170

(taken as an indicator of remission. The reswdtews refer taall the patients in the ACCENT I trial

(not just “responder” patients).
0 10 20 30 40 5

0

DOSE DOSE diff:

STUDY N Drug week mglkg week %

% >170 IBDQ:
0 placbo @ infliximab
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Appendix 11. Response rates amongst non-respondénsmaintenance trials
In this appendix, results for non-responders inABEENT £ trial (infliximab) are presented,

followed by results for non-responders and fopalients in the CHARM trial (adalimumab).

ACCENT | **trial CDAI scores.

Examination of median CDAI scores in the two sefgapaiblications allowed an approximation of the
response to treatment in “non-responders” at leaseek 14, after which cross over to increased
infliximab dosage was allowed for relapsing pasenthe pertinent results for median CDAI scores

are summarised in Figure 71.

Figure 71. Median CDAI scores in ACCENT P trial and score difference between placebo and
intervention

week . ‘ ‘
g 5% L <;l. | |
L | |
| | | |
2 ®© = * S | | |
| | | |
6 I l l
e OE O e, ‘ ‘
| | | |
| | | |
| | | |
10 ¢ @O * O | |
| | | |
| | | |
4 e mo O ® 0 | :
| | | |
| | | |
22 em D R O |
| | | |
| | | |
30 em [0 . L 2 < l
| | | |
| | | |
| | | |
38 EO0e O o | * <
| | | |
| | | |
46 E€e O 1 4 S
| | | |
| | | |
| | | |
> —— . S ——
130 170 210 250 290 -50 -40-30 -20-10 0 10 20 30 40
CDAl score: median DIFFERENCE IN MEDIAN CDAI SCORE

Infliximab: solid ; Placebo: hollow [ responder - all ]

Responders: circles; All: squares placebo hollow : infliximab solid

Placebo scores are hollow symbols, infliximab ss@@id. Responders are represented by circleatdpis by squares.

At randomisation (week 2) the difference in CDAbsE of “responders” minus “all” was at its
maximum, 50 points for infliximab and 40 for placetespectively, and was determined by patient
selection. After randomisation up to week 14 ttieence for the infliximab treated patients
(responders — all) remained fairly stable (at apipnately 40 points) implying that during this phase

of the trial “responders” and “non-responders” fabeut equally well with respect to their CDAI

285



Adalimumab and infliximab for Crohn’s disease

score at randomisation. After the introduction efmitted cross over for the “all patient” analyais
week 14 both infliximab and placebo treated groexdsbited striking increases in the score
difference “responders” — “all”. Since increase ADAplies worse disease state, this trend implies

non-responders were able to respond to treatmétet lean responders during this phase of the trial

ACCENT |**remission and responder 70 rates.

Figure 72 shows the placebo and intervention resp@0 rates for responders and calculated for non-
responders. At week two a very large difference addent as would be expected from the act of
dichotomising patients into subgroups. Theredfiaveek 14 response rates in both the intervention
arms and the placebo arms gradually approached ctasely. For non-responders there was only
weak evidence that intervention was better thaogla. At week 14 both placebo groups and the
non-responder intervention arm had a responsefateout 50%. The major difference between the
responder and non-responder subgroups appearedhe imuch larger proportion of placebo
responders in the non-responder group; or conyeasebngst the responder group there was a
greater proportion of patients that required eddges of infliximab to achieve response.

Unfortunately information beyond 14 weeks was n@atilable except for responders.

Figure 72. Response 70 rates and rate ratios forsponders and non-responders in ACCENT¥* trial

mresp; inflix:  Oresp: plac: e non-resp: inlix: ¢ non-resp plac:

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ responders nonresponders
| | | | | | | | | | RR LCI UCI RR LCI UClI
| | | | | | | | | |
N l l l l l l l o
| | | | | | | | | |
WEEK 2 =o— . 4 105 097 114] |027 008 093]

| | | | | | | | |
: : : : : —0— : :
WEEK 6 ; ; ——v ‘} } D — ey | 122 105 142| |118 082 169
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
WEEK 10 | | | - l—ﬁﬂ‘ | | R | 1.22 103 1.43]| | 1.14 085 154
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
! ! ! ‘ ! ! ! ' | 147 117 184| | .01 074 1.39
weekia| 1 f —a— N
| | | | | |
| | | | | |
| | | | | |

0 60 70 80 90 100
% w ith response 70

The 95% ClI for rate ratio corrected from industry submission.
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Similar results were seen for remission (Figure ABWweek 14, 20% of non-responders had attained
remission irrespective of treatment. At week bé, tesponder intervention arm exhibited 20% more
patients in remission than the responder placetapgtthereafter this difference diminished.

Unfortunately no information for non-responders \&aailable beyond 14 weeks.

At week 14 the yield in percentage of patients witsponse 70 per dose, and of percentage of
patients with remission per dose for strategiestiich all patients received one dose, or all padien
received three doses, or responders receiveddiosas and non-responders a single dose was 49%,
21% and 25% for response 70, and 25%, 13%, andfd7fémission.

Figure 73. Remission rates and rate ratios for resmders and non-responders in ACCENT 3 trial

Responders Nonresponders
W resp; inflix: O resp: plac: & non-resp: inlix: ¢ non-resp plac:
; ; ; RR LCI UCI RR LCI UCI
| | |
—0—o ‘
WEEK 2 40— ‘ ‘
=o— l o —.— l 099 0.74 1.34| |0.25 0.03 2.16
l l O l
| | |
RS — l — .- 125 096 1.63| |[1.38 0.65 2.92
l l . l
|‘—"—| I
LULZELSRY e — ; » 4 1.40 1.04 1.89| |1.04 0.60 1.79
l O l
| |
WEEK 14 — — — . 170 1.21 241 |099 053 1.83

% w ith REMISSION

The 95% ClI for rate ratio corrected from industry submission.

CHARM trial remission and response 70 and 100 rates




Figure 74. Remission rate ratios in CHARM by patieth group, dose regimen and trial week
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Figure 75. Response 70 & 100 rate ratios; CHARM tdl by patient group, dose regimen and
trial week
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Appendix 12. Quality assessment of trials

Study Trial design Blinding Handling of missing data (binary and % of withdrawals and/or
continuous); ITT crossovers and loss to follow+
up
Other comments
INDUCTION
Hanauer 2008 | 4 week multi-centre, randomised, double- | « Placebo identical in All 299 patients included in efficacy analyses| 284/299 (95%) patients
CLASSIC | blind, placebo-controlled trial; 299 patients | appearance to adalimumab | Those with missing data at week 4 classified|asompleted the trial; remaining

(Adalimumab)

randomised to placebo, or 40/20mg (week (
and 2), 80/40mg or 160/80mg adalimumab

» Pharmacist preparing
injections blinded

* Patients blinded

* Study
investigators/coordinators
blinded

remission failures (assume that also counted
response failures but not explicitly stated).
Also states that “all analyses were as observ
with the exception of the IBDQ data that
assessed the last observation carried forwarg
(unclear what “as observed” means)

gmatients withdrew. No loss to
follow-up. Unclear how many

epatients contributing to each
analysis.

i},

Sandborn
2007° GAIN
(Adalimumab)

4 week multi-centre, randomised, double-
blind, placebo-controlled trial; 325 patients
randomised to placebo or 160/80mg
adalimumab

» No details on placebo

* Patients blinded

* Study investigators and dat
analysts blinded

* Study site and Abbott
Laboratories personnel
blinded

For clinical remission and response measure
all patients included: considered patients with
hMissing data to be non-responders.

For continuous variables included only those
patients with complete data.

sNo loss to follow-up; 14/325
(4%) discontinued
intervention or placebo;
unclear how many patients
were counted as non-

responders due to missing dg

or how many did not
contribute to continuous
outcome data

D’Haens
19993
(Infliximab)

4 week multi-centre, randomised, double-
blind, placebo-controlled trial; 30 patients
randomised to placebo, 5, 10, or 20mg/kg
infliximab

 Placebo identical in
appearance to infliximab
solution

* Patients blinded

* Study
investigators/personnel
blinded

 Pathologist assessing biopg

Unclear if missing data or how missing data
was handled; states that second colonoscop
could not be performed in 2 patients; states t
“only biopsy specimens from patients who
underwent two endoscopic procedures and
biopsy sampling were used for the final
analysis (n=9)” Unclear which analysis this
yrefers to.

specimens blinded

% of withdrawal/loss to
y follow-up unclear.
hat
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Study

Trial design

Blinding

Handling of missing data (binary and
continuous); ITT

% of withdrawals and/or
crossovers and loss to follow+
up

Other comments

Targan 1997
(Infliximab)

4 week multi-centre, randomised, double-
blind, placebo-controlled trial; 108 patients
randomised to placebo, 5, 10, or 20mg/kg
infliximab

Patients without a response at week 4 were
enrolled in a parallel, open-label study and
were followed for 12 additional weeks

(Refers to first 4 weeks)
* Placebo identical in
appearance to infliximab
solution

* Patients blinded

* Study
investigators/personnel
blinded

Unclear how missing data was handled.
States that the original study protocol did not
specify the use of intention-to treat analysis,
that patients were analysed according to
assignment (except 2 patients who did not
receive treatment and were excluded from th
analysis). For assessing the response and
remission rates in all evaluation periods after
the initial blinded infusionpatients who
received an open-label infusion or those with
change in concomitantly administered
medication were considered non-responders
is unclear if patients who did not contribute
data during blinded periodghere also counted
as non-responders.

Not clear how missing continuous data hand|

Based on data in figure 1
appears that at most 7/108
bB%) patients not evaluated f

results (at week 2)

£100% of patients completed 4
weeks of double-blind
therapy.

a

t

MAINTENANCE

pr
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Study Trial design Blinding Handling of missing data (binary and % of withdrawals and/or
continuous); ITT crossovers and loss to follow+
up
Other comments
Hanauer 2002 | 54 week, multi-centre, randomised, double-| « Placebo identical in Rutgeerts 2004 -responder and non-respondefl24/573 (22%) patients had
& blind placebo-controlled trial; all patients appearance to infliximab analysis: withdrawn by week 54;
Rutgeerts initially received 5 mg/kg (week 0), then solution Data from the patients who participated in the 201/573 (35%) had crossed
2004 randomised to placebo (‘episodic treatment)) « Patients blinded (until crossover to treatment with a higher dose, upaover to active episodic
ACCENT I or 5 mg/kg (5 mg/kg week 2 and 6, then evergrossover if applicable) loss of response, were analysed under the | treatment by week 54 (92/18¢
(Infliximab) 8 weeks) or 10mg/kg infliximab (5 mg/kg « Study investigators blinded | original treatment group assignment. (49%) of patients crossed ove

week 2 and 6, then 10 mg/kg every 8 weeks

All patients included in analysis - responder
and non-responders (in Rutgeerts et al., 20
Responders only analysis in Hanauer et al.,
2002

NB at week 14 or later patients who had

responded at any time to infliximab therapy
but then worsened were eligible to crossove
to ‘active episodic’ treatmerts neededvith
infliximab 5, 10, 15 mg/kg for patients

originally assigned to episodic, 5 mg/kg or 1
mg/kg respectively.

)(until patient crossover if

applicable)
5

D4)

=

Patients who withdrew from the study, or did
not have a value at an originally scheduled v
because of crossover, and those with missin
CDAI or IBDQ scores had their last value
carried forward for these analyses.

Hanauer 2002-reponder analysis:
Data obtained after episodic re-treatment we
not included in the efficacy analysis.

Patients who crossed over to episodic
infliximab retreatment, who received a protog
—prohibited drug, who had surgery for Crohn
disease, or who discontinued follow-up due t
lack of efficacy or loss of response were judg
to have failed treatment, irrespective of the
CDAI score.

Patients who discontinued the study for reas
other than lack of efficacy or loss of response
and those with missing CDAI scores were
censored in the analysis of time to loss of
response up to week 54.

These patients were treated as not in clinical
response or clinical remission for other
analyses.

from placebo to episodic
stteatment)
y No loss to follow-up

Results include any patients
with a response or in
remission at different time
rgpoints, not just patients
maintaining a response (also
includes non-responders)

ol
S
D
ed

DNS

D

1)
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Study Trial design Blinding Handling of missing data (binary and % of withdrawals and/or
continuous); ITT crossovers and loss to follow+
up
Other comments
Rutgeerts 36 week, multi-centre, randomised, double-| « Patients blinded Treatment was considered a failure in patien{sResults include any patients
1999° blind placebo-controlled trial; patients No explicit statement who underwent surgery or were treated with | with a response at different
(Infliximab) randomised to placebo or 10mg/kg infliximapregarding blinding of other medication regimens excluded from the study time points, not just patients
eligible patients had previously shown a parties. regardless of CDAI. maintaining a response;
response in the RCT by Targan 1¥9Bee unclear why data does not start
induction trials) or, if initial non-response, a Last measure carried forward for continuous| with 100% of patients with a
response in an 8 week open label extension of measures (CDAI, IBDQ) in patients who response as only responders
Targan 1997; unclear if this included any discontinued follow-up, had a CD related included
patients who had shown a response to placgbo, surgical procedure or non-permitted medication
or if all had received infliximab change. 24173 (33%) patients
Responders only randomised withdrawn by end of study.
No details regarding potential
Crossovers.
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Study Trial design Blinding Handling of missing data (binary and % of withdrawals and/or
continuous); ITT crossovers and loss to follow+
up
Other comments
Colombel 56 week, multi-centre, randomised, double-| « No details regarding placebpPatients who switched to open label therapy pResults include any patients i
20072 blind placebo-controlled trial; all patients « Patients blinded (until open| Withdrew from the study were counted as remission at different time
CHARM received adalimumab 80 mg subcutaneously|abel if applicable) remission failures. Patients without CDAI points, not just patients

(Adalimumab)

week 0, followed by 40 mg dose at week 2;
randomisation at week 4, stratified by
responder status to placebo or 40 mg
adalimumab weekly or 40 mg adalimumab
every other week (eow); responders only
included in efficacy analysis

States that secondary efficacy analyses inc

non-responders also, but present results for

responders only in this publication; only
fistula results include non-responders

NB those patients who experienced a disea
flare or sustained non-response at or after
week 12 were switched to open label
treatment (40mg eow, which could be
escalated to 40mg weekly)

« Study investigators and
coordinators blinded (until
open label if applicable)

ude

s5e

assessments at weeks 26 or 56 were classifi

as remission failures. (remission =primary
endpoint)

Unclear if patients also counted as treatment

failures for secondary outcomes (response).
No details on how continuous data was
handled.

edhaintaining remission

505/778 (65%) of patients
completed study (NB paper
states 59%-unclear); 50% of
these remained on double-
blind therapy, 50% completed
the study on open label
treatment

Of 499 patients (responders)
included in efficacy analysis,
29% withdrew and 38% were
still on double-blind therapy.
Assume 33% therefore on
open-label treatment though
not clearly stated.

No details on loss-to follow-
up.

>
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Study Trial design Blinding Handling of missing data (binary and % of withdrawals and/or
continuous); ITT crossovers and loss to follow+
up
Other comments
Sandborn 56 week, multi-centre, randomised, double-| « No details regarding placebpEfficacy analysis included all randomised 10/55 (18%) withdrew (of
2007 blind placebo-controlled trial; all patients fromunless assume same as in | patients; patients who switched to open label dhese 1 lost to follow-up)
CLASSIC II CLASSIC Fetrial eligible if they CLASSIC F? with missing data were classified in a ‘no 32/55 (58%) of patients

(Adalimumab)

demonstrated remission at weeks 0 and 4

(unclear if this includes patients from placeb

group in remission); randomisation to place
40 mg adalimumab weekly or 40 mg
adalimumab every other week (unclear if
placebo weekly or eow)

Randomised patients in remission only

NB Randomised patients experiencing a flar

or with continued non-response could switc

to open label adalimumab 40mg eow; patien

on OL adalimumab eow could switch to
adalimumab 40mg weekly

« Patients blinded (until open
Oabel if applicable)
P@, Study investigators and
coordinators blinded (until
open label if applicable)

h

—

S

maintenance of remission’ category
Secondary analyses used ‘last observation
carried forward’

completed 56 weeks of
double-blind therapy (6/18,
33% of patients in placebo
group completed 56 weeks of
double-blind therapy);
remainder completed study o
open label therapy

Results include any patients i
remission at different time
points, not just patients
maintaining remission

FISTULISING
Present 1999 | 18 week multi-centre, randomised, double- | « Placebo identical in Treatment considered to have failed in patient88/94 (94%) completed trial;
(Infliximab) blind placebo-controlled trial; patients appearance to infliximab who had changes in medication that were not no loss to follow-up

randomised to placebo, 5 mg/kg infliximab ¢
10 mg/kg infliximab

rsolution

No details on blinding (other
than to state that this was a
double-blind trial).

permitted, who underwent surgery related to
CD or who did not return for follow-up visits.

For continuous variables measurements fronr

the last evaluation were carried forward.

Appear to be no crossovers

>
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Study Trial design Blinding Handling of missing data (binary and % of withdrawals and/or
continuous); ITT crossovers and loss to follow+
up
Other comments

Sands 200% 54 week multi-centre, randomised, double- | « Placebo identical in All patients included in analysis. Data for 95/282 (34%) crossed over
ACCENT Il blind placebo-controlled trial; all patients appearance to infliximab patients who crossed over from placebo to | (total randomised population;
(Infliximab) received 5 mg/kg infliximab at week 0, 2 and solution infliximab were censored before crossover | 2223 from placebo group to

6; responders at week 14 randomised to « Patients blinded occurred. Not stated for patients who crossed treatment)

placebo or 5 mg/kg infliximab every 8 weeks « Study investigators blinded | over from lower to higher infliximab dose.

Responders only included in primary analysis 78/195 (40%) crossed over

For continuous variables (CDAI, IBDQ) (responder only) by week 54

Non-responders also randomised for measurements from the last evaluation were| (28% from placebo group to

secondary analysis carried forward. treatment)

From week 22, patients could crossover from No details on withdrawals or

placebo to 5 mg/kg or from 5 mg/kg to 10 loss to follow-up post-

mg/kg infliximab randomisation
PAEDIATRIC
Baldassano 12 week multi-centre, randomised (no placgboNo placebo, all received No details. Numbers included in different 19/21 (90%) of patients
20033 control); 21 patients randomised to 1 mg/kg| Wfliximab analyses vary at different time-points. completed trial. No further
(Infliximab) mg/kg or 10 mg/kg infliximab « Patients blinded to dose details.

« Study investigators blinded
to dose

Hyams 2007 | 54 week multi-centre, randomised, open-lafeNo blinding: open-label study|  All analyses based®hprinciple. Patients | 59/103 (57%) patients in
REACH (no placebo control); 112 patients received who lost response and crossed over were treatment arms as randomise
(Infliximab) induction therapy (5mg/kg infliximab) for 10 considered non-responders (treatment failuresat study end. 35 patients

weeks; only patients with response (n=103)
randomised at week 10 to 5mg/kg infliximah
every 8 weeks or 5mg/kg infliximab every 1
weeks; patients losing clinical response
eligible to cross over one time to receive
treatment more frequently or at higher dose

(10mg/kg every 8 weeks)

for the remainder of the study.

Last non-missing score used for continuous
data where patients discontinued study or ha
insufficient data.

(34%) crossed over in total
and 9 (9%) withdrew.
No loss to follow-up.

d
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Appendix 13. Rates of response and remission in gl@bo arms of induction trials for anti-TNF
interventions.

Figure 76. Placebo rates for response 100 (upper pa) and response 70 (lower panel) in induction tails.

STUDY N week Drug START
CDAI %

CLASSIC 1 2006 74 1 Ada 296 (60) 16.2 ——A

CLASSIC | 2006 74 2 Ada 296 (60) 14.9 ——A

CLASSIC | 2006 74 4 Ada 296 (60) 25.7 I ' |

GAIN 2007 166 1 Ada 313 (66) 12.0 —0—

GAIN 2007 166 2 Ada 313 (66) 18.1 00—

GAIN 2007 166 4  Ada 313 (66) 24.7 0
T T T T T T T T 1
0 10 20 30 40 50 60 70 80

Targan 1997* 25 1 Inflix 288 (54) 8.0 — i

Targan 1997* 25 2 Inflix 288 (54) 16.0 I u {

Targan 1997* 25 3 Inflix 288 (54) 16.0 I u i

Targan 1997* 25 4 Inflix 288 (54 16.0 I 1 {

CLASSIC | 2006 74 1 Ada 296 (60) 243 —

CLASSIC | 2006 74 2 Ada 296 (60) 29.7 t L1 1
CLASSIC | 2006 74 4 Ada 296 (60) 36.5 ' 0 1
GAIN 2007 166 1 Ada 313(66) 205 —t—

GAIN 2007 166 2 Ada 313 (66) 325 —0—

GAIN 2007 166 4 Ada 313 (66)  33.7 0

0 10 20 30 40 50 60 70 80

% response in placebo group
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Figure 77. Placebo rates for remission in inductiortrials

START
STUDY N week Drug CDAI  Op
Targan 1997* 25 1 Infl 288 (54) 4.0 HH i
Targan 1997* 25 2 Infl 288 (54) 4.0 HT i
Targan 1997* 25 3 Infl 288 (54) 4.0 HTO i
Targan 1997* 25 4 Infl 288 (54) 4.0 T i

CLASSIC | 2006 74 1 Ada 296 (60) 6.8

CLASSIC | 2006 74 2 Ada 296 (60) 13.5 "0 |
CLASSIC | 2006 74 4 Ada 296 (60) 12.2 —-u i
GAIN 2007 166 1 Ada 313 (66) 3.6

GAIN 2007 166 2 Ada 313 (66) 6.0 -

GAIN 2007 166 4 Ada 313 (66) 7.2 —

0 5 10 15 20 25 30 35 40 45 50 55
% remission rate in placebo group
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Appendix 14. Search strategy for economic evaluatio

Note: certolizumab pegol and natalizumab were wally part of this appraisal; they were
subsequently excluded after searching had beenletadp

Source — MEDLINE (Ovid) 1950 to May Week 4 2007

(econom$ or cost or costs or costly or ogsbir price or pricing or pharmacoeconomic$).tw.

1 (adalimumab or humira).mp. (540)
2 (certolizumab or cimzia).mp. (19)

3 (infliximab or remicade).mp. (3096)
4  (natalizumab or tysabri).mp. (208)
5 or/1-4 (3473)

6 Crohn Disease/ (21624)

7  crohn$.mp. (25626)

8 or/6-7 (25626)

9 5and 8 (1046)

10 economics/ (24885)

11 exp "costs and cost analysis"/ (129414)
12  cost of illness/ (9149)

13 exp health care costs/ (28541)

14  economic value of life/ (4847)

15 exp economics medical/ (11355)
16 exp economics hospital/ (14731)
17 economics pharmaceutical/ (1764)
18 exp "fees and charges"/ (22970)
19

(244897)

20 (expenditure$ not energy).tw. (10410)
21  (value adjl money).tw. (10)

22  budget$.tw. (10892)

23 0r/10-22 (358461)

24 9and 23 (51)

25 limit 24 to yr="2000 - 2007" (48)

Source — MEDLINE (Ovid) 1950 to June Week 3 2007*

O©CoOoO~NOOTA~,WNPEF

ca2.mp. (105908)
d2e7.mp. (23)
cdp870.mp. (26)
pha-738144.mp. (0)
pha 738144.mp. (0)
(anti adj2 4 integrin).mp. (45)
anti alpha4 integrin.mp. (49)
anti alpha 4 integrin.mp. (32)
or/1-8 (106047)
crohn disease/ (21699)
crohn$.mp. (25732)
or/10-11 (25732)
9 and 12 (66)
economics/ (24922)
exp "costs and cost analysis"/ (130028)
cost of illness/ (9244)
exp health care costs/ (28753)
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18 economic value of life/ (4854)

19 exp economics medical/ (11385)

20 exp economics hospital/ (14773)

21 economics pharmaceutical/ (1786)
22 exp "fees and charges"/ (23036)

23 (econom$ or cost or costs or costly or ogstir price or pricing or pharmacoeconomic$).tw.
(246746)

24 (expenditure$ not energy).tw. (10484)
25 (value adjl money).tw. (10)

26  budget$.tw. (10945)

27 0r/14-26 (360657)

28 13 and 27 (1)

* Additional search to account for alternative tératogy used for the drugs.

Source - EMBASE (Ovid) 1980 to 2007 Week 22

O©CO~NOUILAWNBEF

(adalimumab or humira).mp. (2036)
(certolizumab or cimzia).mp. (230)
(infliximab or remicade).mp. (7811)
(natalizumab or tysabri).mp. (843)
or/1-4 (8685)
Crohn Disease/ (20817)
crohn$.mp. (23756)
or/6-7 (23756)
5 and 8 (2554)
cost benefit analysis/ (26197)
cost effectiveness analysis/ (48867)
cost minimization analysis/ (1140)
cost utility analysis/ (1927)
economic evaluation/ (3621)
(cost or costs or costed or costly or cgtiw. (146502)
(economic$ or pharmacoeconomic$ or pricg¥iomg).tw. (70477)
(technology adj assessment$).tw. (1366)
0r/10-17 (223990)
9 and 18 (151)
limit 19 to yr="2000 - 2007" (149)

Source — EMBASE (Ovid) 1980 to 2007 Week 25*

©CoO~NOOOITA~,WDNPE

ca2.mp. (115879)
d2e7.mp. (65)
cdp870.mp. (16)
pha-738144.mp. (1)
pha 738144.mp. (1)
(anti adj2 4 integrin).mp. (9)
anti alpha4 integrin.mp. (37)
anti alpha 4 integrin.mp. (2)
or/1-8 (116001)
crohn disease/ (20928)
crohn$.mp. (23876)
or/10-11 (23876)
9 and 12 (72)
cost benefit analysis/ (26342)
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15 cost effectiveness analysis/ (49154)
16  cost minimization analysis/ (1156)
17  cost utility analysis/ (1947)

18 economic evaluation/ (3637)

19 (cost or costs or costed or costly or cgtiw. (147257)
20 (economic$ or pharmacoeconomic$ or pricg¥iomg).tw. (70847)

21 (technology adj assessment$).tw. (1367)
22 0r/14-21 (225192)
23 13 and 22 (3)

* Additional search to account for alternative tératogy used for the drugs.

Quality of life:

Source — MEDLINE (Ovid) 1950 to May Week 4 2007

(adalimumab or humira).mp.
(certolizumab or cimzia).mp.
(infliximab or remicade).mp.
(natalizumab or tysabri).mp.
or/1-4 (3473)

Crohn Disease/ (21624)
crohn$.mp. (25626)

or/6-7 (25626)

5 and 8 (1046)

10 quality of life/ (59486)

11 life style/ (25902)

12  health status/ (33125)

13 health status indicators/ (10984)
14 value of life/ (4847)

15 quality adjusted life.mp. (3912)
16  0r/10-15 (124425)

17 8 and 16 (427)

18 limit 17 to yr="2000 - 2007" (246)
19 from 18 keep 1-246 (246)

O©CO~NOUILAWNBEF

Source — EMBASE (Ovid) 1980 to 2007 Week 22

(adalimumab or humira).mp. (2036)
(certolizumab or cimzia).mp. (230)
(infliximab or remicade).mp. (7811)
(natalizumab or tysabri).mp. (843)
or/1-4 (8685)

Crohn Disease/ (20817)
crohn$.mp. (23756)

or/6-7 (23756)

5 and 8 (2554)

10 quality of life/ (75452)

11 quality adjusted life year/ (3013)
12 health status/ (31455)

13 health status indicator$.mp. (129)
14 0or/10-13 (104174)

15 8and 14 (624)

O©CoO~NOOUIA,WDNPEF
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16  limit 15 to yr="2000 - 2007" (481)
Source - HEED June 2007

Search terms: (adalimumab OR humira OR certolizu®Rlrimzia OR infliximab OR remicade OR
natalizumab OR tysabri OR ca2 OR d2e7 OR cdp&0pba-738144 OR pha 738144 OR anti 4
integrin OR anti alpha4 integrin OR anti alpha t&grin) AND (crohn OR crohns)

Cohort studies of Infliximab and Crohns Disease
Source — MEDLINE (Ovid) 1950 to May Week 4 2007

1 (infliximab or remicade).mp. (3096)
2 crohn$.mp. (25626)

3 crohn disease/ (21624)
4  or/2-3 (25626)

5 1and4 (992)

6 cohort studies/ (73136)
7 Risk/ (74606)

8 cohort$.mp. (132834)
9 risk$.mp. (848754)
10 or/6-9 (922221)

11 5and 10 (186)

Clinical guidelines
Source - MEDLINE(Ovid) 1950 to May Week 5 2007

Crohn Disease/ (21659)

crohn$.mp. (25672)

or/1-2 (25672)

exp "guideline [publication type]"/ (15854)
exp "consensus development conference [mtldic type]"/ (5531)
guideline$.mp. (137797)
recommend$.mp. (215591)
consensus.mp. (63448)

or/4-8 (381390)

10 3and 9 (631)

11  or/4-5 (20617)

12 3 and 11 (51)

O©CoO~NOUITA,WNPEF
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Appendix 15. Details of studies included in cost-ffctiveness review

Table 76. Study characteristics of studies in cogffectiveness review

Study Type of Interventions Study population Country Duratior
evaluation of study
and
synthesis

Jaisson-Hot| CUA A) Surgery and medical Adult patients with | France Lifetime

(2004?; treatment (without infliximab) | non-responsive,

non- B) Infliximab (infusions + non-fistulising CD,

fistulising) episodic reinfusions for relapse) (CDAI between

C) Infliximab (maintenance) 220 and 440)
38 years old at
baseline.

Clark CUA A) Placebo. Adult patients UK Unclear,

(2003; B) Single dose: Infliximab (70kg) with non- probably 1

non- C) Episodic: Initial infliximab + | responsive, non- yeatr.

fistulising) (for responders) up to three fistulising CD, 37

treatments at subsequently years at baseline.
relapses (flare).

Marshall CUA A) Usual care Adult patients Canada 1 year

(2002; B) Single dose: Infliximab (70kg) with CD

non- infusion at Week 0, relapses resistant to

fistulising) treated with usual care conventional

C) Episodic: Infliximab infusion| medical therapy.
at Week 0, relapses treated with
single infusion of infliximab

D) Maintenance: Infliximab
infusion at Week 0, with
responding patients (CDAI drop
of 70) receiving maintenance
infusions of infliximab 5mg/kg
every 8 weeks starting at Week
12. Non-responding or
subsequently relapsing patients
receive usual care.

Clark CUA A) Placebo. Adult patients with | UK 1 year

(2003; B) Initial treatment only. fistulising Crohn’s

fistulising) disease.

Arseneau | CUA A) 6-mercaptopurine and Adult patients USA 1 year

(2007°; metronidazole as first and (70kg) with

fistulising) second line treatment symptomatic

B) Infliximab infusions
(infliximab infusions + 6MP/met
for treatment failures/relapse)
C) Infliximab (infusions +
episodic infliximab reinfusions
for treatment failures/relapse)
D) Second-line infliximab (6-
MP/met + episodic infliximab
reinfusions for treatment
failures/relapse)

perianal fistulas.
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Table 77. Type of model used in studies in cost-efftiveness review

Study Type of model| Perspective Model assumptions
Outcomes Costs and resource use
Jaisson-Hot Markov Third-party payer | Lifetime model but no stated | Infliximab dose at 5mg/kg per
(2004?; non- model, cycle | perspective mortality assumptions. infusion.
fistulising) length of 2 Maintenance treatment every
months weeks.
Clark (2003; Modified Unclear. Benefits related to the Unclear.
non- industry numbers in remitted health
fistulising) submission. state (CDAI <150). Report
Markov also gives outcomes under
model, cycle industry assumption (benefit +
length of 2 reduction of 70 CDAI points).
months
Marshall Markov Third-party US data (Olmstead County) | 20% of patients in drug
(200Z; non- model: initial | (Canadian used to estimate transition refractory state would be
fistulising) cycle length of | provision ministry | probabilities in usual care. admitted to hospital, with the
12 weeks, with| of health) No transitions between remaining 80% receiving
subsequent perspective. Remission and Drug outpatient care.
cycles at 8 Responsive states (due to dataOnly 5mg/kg infliximab
weeks. limitations). dosages used.
Re-treatment strategy assumgdcute infusion reactions are
to have equivalent mild, and have no effect on
effectiveness to initial dosage. treatment efficacy or cost.
All infliximab dosages Methotrexate and cyclosporin
(5mg/kg, 10mg/kg, 20mg/kg) | not used by the model cohort
treated as equally effective. | No medication given in the
period following surgery as
post-operative prophylaxis.
Clark (2003; Unclear. Unclear. Time spent with fistulas Infliximab dose (unclear)
fistulising) closure. offset by possible savings in
surgery.
Arseneau Markov Third-party payer | Episodic remission figures Initial infliximab infusions at
(2007°; model, cycle | perspective assumed to equal remission | 5mg/kg, (Weeks 0, 2, 6)
fistulising) length of 1 from initial infusion. according to FDA-approved
month Benefits from initial infusion | protocol.

assumed to occur within the
first month following infusion.
The chance of fistula
recurrence increases by 3%
per month after 4 months.
Pancreatitis state includes 1
week with acute pancreatitis,
and 3 weeks of

fistula/improved fistula.
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Table 78. Cost and resource use data sources foudtes in cost-effectiveness review

Study Cost items Cost data sources Resource use ouRedlata Currency and Discount rate
source currency year
Jaisson-Hot | Hospitalisations. Outpatient careéSome unit costs based on Based on expert | Not given. Not given. 5%
(2004?; non- (physicians’ visits, nursing care, diagnosis related group | opinion. Not details|
fistulising) laboratory), medications, and | (DRG) estimates and given.
patient transportation. negotiated prices.
Clark (2003; | Drug and administration costs.| Not given. Not given. Not given. Not given. Not cisinted
non- Other items unclear. (probably 1 year)
fistulising)
Marshall Infliximab infusion; CD-related | Unit costs based on: 2001 Appears in Three member Canadian dollars, | Not discounted (1
(200Z; non- outpatient prescriptions; Drug Benefits Formulary,| appendices to expert panel of 2001 year)
fistulising) outpatient physician visits; McMaster University CCOHTA report. | Gastroenterologists
medical hospital admissions for Medical Centre outpatient based on text
CD; surgical hospital pharmacy; description.
admissions for CD Surgical costs from
patient-level
database.
Clark (2003; | Drug costs. Not given. Not given. Not given. Not given. Not clisinted (1
fistulising) Surgery. year)
Other items unclear.
Arseneau Diagnostic, physician, Administrative database | Usage split by state Not given. US dollars, 1999 3%
(2007°; medication. Surgical costs in | of hospital and physician| and treatment.
fistulising) abscess state only. billing data.

Cost data calculated
according to hospital cos

charge ratios.
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Table 79. Efficacy data and health outcomes/utilityor studies in cost-effectiveness review

Study Efficacy data Efficacy data sources Health outcomes/utility Healitcome Discount rate
data sources
Jaisson-Hot Derived from published data and expert opinion. lelaic QALY. Gregor et al (1997)] 5%
(2004?; non- Some figures from Quality of life figures unclear.
fistulising) Targan 1997
Clark (2003; | Response from treatment continued for 80 days @mdi | Olmstead County data | Interpolation used to SG utilities. Gregor et al (1997)| Not discounted
non- in both initial and subsequent treatment. 100%asg of | (usual care). Mild Disease: 0.86 plus Olmstead (probably 1 year)
fistulising) initial responders in re-treatment. Large amodats Infliximab data from Drug-refractory disease: 0.74 County data.
removed due to confidentiality. clinical trials but not
ACCENT P
Scenario 1: uses company’s effectiveness estimbe$%
more patients achieve remission (CDAI < 150) over
infliximab arms.
Scenario 2: uses estimates on remission at differen
dosages to infer the proportion of those achiewiriig
disease at a 5mg dosage. 28.7% more patients achiev
remission (CDAI < 150) under 5mg infliximab.
Marshall 8 week transitions: Usual care Olmstead County data | Mild (0.82) used for remission states | Gregor et al (1997)| Not discounted
(200Z; non- Drug refractory from remission: 0.2150 (usual care) and mild disease. provides SG valueg (1 year)
fistulising) Remission from drug refractory: 0.0524 Targan 1997 trial Moderate (0.73) used for drug for three states
Remission from drug dependent: 0.0540 (infliximab, initial responsive/dependent states. (Mild, Moderate,
values 46) Severe (0.54) used for drug refractory and Severe)
8 week transitions: Infliximab Rutgeerts trial and surgery states.
Probability of remaining in clinical response (resion or | (infliximab, after 12
drug responsive) over 8 weeks = 0.796 (single do€37 | weeks)
(maintenance).
Remission at CDAI<150.
Clark (2003; | Based on Present 199%tudy into time spent with close | Present 1999 study Based on CDAI and PDAI scores usingnpublished data. Not discounted
fistulising) fistulas in first 12 months after treatment. an unpublished algorithm provided in (1 year)
industry submission.
Arseneau Fistula recurrence based on clinical data in fost Various studies QALY. Standard gamble | 3%
(2007°; months (18% per month), then 3% in subsequent rsonth (named). Quality of life figures from patients: | utilities from 32
fistulising) Monthly transitions: CD patients (17

Fistula improves (complete closure or symptomatic
improvement) after infliximab: 0.70

Infliximab:

Fistula: 0.73

fistulising, 15 non-

fistulising).
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Recurrent fistula after infliximab<@ months): 0.18
Recurrent fistula after infliximab (>4 months): 8.0
Abscess after infliximab 0.06

Abscess recurs after incision and drainage: 0.03
Fistula improves after 6MP/met: 0.48

Recurrent fistula after 6MP/met is stopped: 0.14
Recurrent fistula whilst taking 6MP/met: 0.01
Pancreatitis: 0.03

Paresthesias: 0.10

Improved fistula: 0.85
Perianal abscess: 0.62

6MP/met:

Fistula: 0.69

Improved fistula: 0.81
Pancreatitis + fistula: 0.61
Pancreatitis alone: 0.70
Paresthesias + fistula: 0.66
Paresthesias: 0.75

Descriptions of
valued states not
given.
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Table 80. Cost-effectiveness ratios for studies gost-effectiveness review

Study Cost of anti-TNFe: | Total costs Total incremental | Total outcome Total incremental | Cost-effectiveness ratios
therapy costs outcomes
Jaisson-Hot Not given. A) Surgery + B vs A: €48,505.16| Not given. Not given. B vs A: Infliximab (episodic)
(2004 non- medical C vs A: Infliximab €63,700.82/QALY
fistulising) management (maintenance) C vs A: Infliximab (maintenance)
€71,296.44 €615,790.52 versus usual care
B) Infliximab €784,057.49/QALY
(episodic)
€119,801.60
C) Infliximab
(maintenance)
€687,086.96
Clark 2003, £1,457 per dose. Not given. vs Placebo Not given. QALY vs Placebo | vs Placebo
non-
fistulising) Single Treatment Single Treatment | Single Treatment
£1,457 per patient. Scenario 1: 0.006 | Scenario 1: £244,756 per QALY
Scenario 2: 0.009 | Scenario 2: £165,445 per QALY
Episodic Treatment
(vs placebo) Episodic Treatment Episodic Treatment
£3,861 Scenario 1: 0.043 | Scenario 1: £72,261 per QALY
Scenario 2: 0.067 | Scenario 2: £62,016 per QALY
Marshall Single dose cost | A) C$9,940 B vs A: C$2,762 A) 0.6281 B vs A: 0.0152 B vs A: C$181,201/QALY
(200Z; non- C$5064.11. B) C$12,702 Cvs B: C$1,037 | B) 0.6433 C vs B: 0.0022 C vs B: C$480,111/QALY
fistulising) C) C$13,739 Dvs C: C$7,858 | C) 0.6455 Dvs C: D vs C: C$696,078/QALY
D) C$21,597 D) 0.6568 0.00132762/.
Clark (2003; | Unclear. Not given. Not given. Not given. Not given Initial treatment versus placebo is
fistulising) £102,000-123,000 per QALY
depending on cost offsets.
Arseneau Single dose cost | A) $2,894 All vs comparator: | A) 0.76 Not given. All vs comparator:
(20071%; $2,030 for 5mg.kg | B) $10,003 B vs A. $7109 B) 0.78 B vs A. $355,450
fistulising) dose, 70kg person.| C) $10,112 Cvs A. $7218 C) 0.78 C vs A. $360,900
D) $6,664 D vs A. $3770 D) 0.77 D vs A. $377,000
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Table 81. Sensitivity analyses for studies in cosffectiveness review

Study Sensitivity analysis methods Sensitivity geal results
Jaisson-Hot | “Influential” variables considered, but choice afriables not Surgery and non-infliximab treatment becomes dontimanere postsurgical
(2004?; non- | justified. Tornado diagram used to identify uiliteights for remission receives utility value 0.92. No dominafaend when varying the value
fistulising) “post-surgical remission” and “remission not folloyy surgery” | for non-surgical remission utility.
as important.
Only one-way sensitivity analyses reported.
Clark (2003; | One-way sensitivity analyses for utility (to 0.20rh 0.12), None of the one-way sensitivity analyses reduced@ERS below£40,000 per
non- duration of response (120 days from 80 days), adestirgery QALY.
fistulising) (50% averted surgeries).
Marshall Probabilistic sensitivity analysis conducted iniidd to one way| Rate of surgical admission for drug-refractory @Drid to have little effect on
(200Z; non- sensitivity analysis: use of medical/surgical teat in drug ICER.
fistulising) refractory state (varying 0% to 100% from 20% biasg! Proportion of patients with drug-refractory disetrteated medically fell to
Surgical admissions varied (0% to 100%, 13% basglin C$39,000/QALY at 60% for B vs A.
Infliximab cost (0% to 100% of baseline cost). At 75% of baseline cost, ICERs are: (B vs A) C$88,1(C vs B) C$329,204, (D vs
C) C$522,511 /QALY. Usual care dominated by SgatB (one single dose) whef
prices reduced to 25% of baseline cost.
Usual Care favoured for maximum WTP per QALY)(< C$180,000.
One single dose of infliximab (B) favoured for C81@00 <[1[1C$430,000
Clark (2003; | Success rate for re-treatment and re-closure toldis varied, Even at the most favourable assumptions, the |GHRains above £80,000 per
fistulising) alongside the level of costs offset due to avestedery. QALY.
Arseneau One-way sensitivity analyses for all cost, prolghiand utility | All ICERs remain above $100,000 per QALY, exceperencomparator treatment
(2007°; estimates in the model, as well dominates (equal or more effective, lower cost).
fistulising) Cost estimates varied by25%, probability and yt#istimates ICER above $100,000 per QALY even with 100% chasfdenprovement

over 95% CI.

One-way sensitivity analyses as assumptions varfistiga
recurrence >4 months after infliximab usage. (0%&%o
recurrence)

One-way sensitivity analysis on the effectivendssaftiximab as
first- and second-line therapy (0% to 100%).

Tornado diagram used to identify influential vategb(not given)
Threshold analysis on the cost of a single dosefiimab.
Utility estimates from healthy volunteers.

following either £'line, 2" line, or reinfused infliximab.

Assuming 18% recurrence rate of fistulas afteixiffiab following month 4
increases ICERS to: $736,400, $409,500, $412,70Qp&Y (Int 1, II, Il versus
comparator).

Assuming 0% recurrence rates of fistulas aftenimflab following month 4
decreases ICERS to: $339,450, $218,133, and $3BpR0QALY (Int I, II, 1l
versus comparator).

Intervention 11) Infliximab (infusions + episodiofliximab reinfusions for treatmen
failures/relapse) falls beneath $100,000 per QALhére infliximab dose is reduce

i

in price by 75% (to $508/dose).
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Table 82. Author conclusions for studies in cost-&fctiveness review

Study Author Conclusions Industry author affiliation
Jaisson-Hot Infliximab treatment (episodic) could be cost-effee but None declared.
(2004?; non- infliximab treatment (maintenance) may not justifgreased
fistulising) cost.
Clark (2003; | Re-estimation of the cost-effectiveness using camgstimates | None declared. Study funded by UKHTA
non- for the proportion of patients gave a cost/QALY épisodic
fistulising) treatment of £72,000 when using efficacy data fedinmfliximab
arms, and £62,000 when using 5mg/kg dosing. Thiedimgs
were relatively insensitive to major changes in &syumptions.
The key issue appears to be the duration of befnefit
treatment.
Marshall For cost-effectiveness thresholds less than C$0801@sual care | None declared. Study funded by CCOHTA.
(2002; non- was more likely to maximise net benefit than irifitab treatment
fistulising) strategies.
Clark (2003; | The cost-per-QALY estimates from the industry moaete high,| None declared. Study funded by UKHTA
fistulising) at £82,000 even in the most favourable re-treatrasstimptions
on closure rates.
Arseneau The ICER for infliximab is above $350,000 per QALdfjven by | None declared.
(2007°; both the high cost of infliximab and the similafeetiveness of
fistulising) infliximab and 6MP/metronidazole treatment stragsgi
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Table 83. Quality assessment for studies in costfe€tiveness review

Jaisson-Hot| Marshall Arseneau
(2004§ (2002)’ (2001)7

(1) The research question is stated Yes Yes Yes
(2) The economignportance of the research question is stated Yes Yes Yes
(3) The viewpoint(sdf the analysis are clearly stated and justified Yes Yes Yes
(4) The rationaléor choosing the alternative programmes or intetio@s comparet stated Yes Yes Unclear
(5) The alternatives being compared are clearlgritesd Yes Yes Yes
(6) The form of economic evaluation used is stated Yes Yes Yes
(7) The choicef form of economic evaluation is justified in reda to thequestions addressed Yes Yes Yes
(8) The source(s) of effectiveness estimatesl are stated Unclear Yes Yes
(9) Details of the design and results of effectessstudy are given (if based on a single study) No NA NA
(10) Details othe method of synthesis or meta-analysis of estisnate give(if based on an NA Yes Yes
overview of a number of effectiveness studies)
(11) The primary outcome measure(s) for the ecoo@valuatiorare clearly stated Yes Yes Unclear
(12) Methods to value health states and dileeefits are stated Yes Yes Yes
(13) Details of the subjects from whom valuatiomese obtained are given Yes Yes Yes
(14) Productivity changes (if includeal)e reported separately NA NA NA
(15) The relevance of productivity changeshe study question is discussed Yes Yes Yes
(16) Quantities of resourcase reported separately from their unit costs No Yes Yes
(17) Methods fothe estimation of quantities and unit costs arerilesd No Yes Yes
(18)Currency and price data are recorded No Yes Yes
(19) Details of currencyf price adjustments for inflation or currency cersion argiven No Yes NA
(20) Details of any model used are given Unclear Yes Yes
(21) The choicef model used and the key parameters on whichbiaéed arpistified No Yes Yes
(22) Time horizon of costs and benefits is stated Yes Yes Yes
(23) The discount rate(s) is stated Yes 1 Year Yes
(24) The choice of rate(s) is justified No 1 Year No
(25) An explanation is given if costs or benefits aot discounted NA 1 Year NA
(26) Details of statistical tests and confidenderivals are given for stochastic data No Yes Partial
(27) The approach to sensitivity analysis is given Yes Yes Yes
(28) The choice of variables for sensitivity anéyis justified Yes Yes Yes
(29) The ranges over which the variables are vaiedstated No Yes Yes
(30) Relevant alternatives are compared Yes Yes Yes
(31) Incremental analysis is reported No Yes No
(32) Major outcomes are presented in a disaggrdgetevell as aggregated form No Yes No
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(33) The answer to the study question is given

Yes Yes Yes

(34) Conclusions follow from the data reported Yes Yes Yes

(35) Conclusions are accompanied by the approprateats Yes Yes Yes
18/35 34/35 26/35
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Table 84. Included and excluded studies cost-efféotness review

INCLUDED/EXCLUDED REASON

PAPER

Arseneau et al (2001)
Clark et al (2004)
Jaisson-Hot et al (2004)
Marshall et al (2002)
Marshall (2002b)

Dubinsky et al (2005)
Williams et al (2000)

Condino et al (2005)
Harrison and Rubensteini
(2003)

Wong (1999)

Andersson et al (2003)
Arnott et al (2001)
Balfour Sartor (2004)
Barkun (2002)

Bassi et al (2004)
Bernklev et al (2005)
Bernklev et al (2006)
Bodger (2002)
Bodger (2005)
Broering et al (2001a)
Broering et al (2001b)
Buller (2001)
Cadahia et al (2004)
Caprilli et al (2006)
Casellas (2000)
Casellas et al (2003)
Casellas et al (2005a)
Casellas et al (2005b)
Cohen (2002a)
Cohen (2002b)
Cohen (2003)

Cohen (2006)

Cohen et al (2002)
Colombel et al (2007)
D'Haens (2002)
Etienney et al (2004)
Feagan (2001)
Feagan et al (2003)
Feagan et al (2005)
Fleurence and Spackman
(2006)

Garnett and Yunker (2001)
Ghosh (2003)
Goldfarb et al (2004)
Gregor et al (1997)
Hanauer (2005)

included
included
included
included
excluded

excluded

excluded

excluded

excluded
excluded

excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded

excluded
excluded
excluded
excluded
excluded
excluded

313

see Marshall (2002)

comparators not
relevant
comparators not
relevant
comparators not
relevant

abstract only
abstract only

not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee

not ee
not ee
not ee
not ee
not ee
not ee
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Hanauer (2007)
Hilsden (2002)
Hyams (2003)

Inadomi and Terdiman (2006)

Jewel et al (2005)

Kam (2000)

Kay (2003)
Kennedy et al (2000)
Kennedy et al (2004)
Koelewijn et al (2006)
Leshno (2001)
Lichtenstein (2004)
Lichtenstein (2005)
Lichtenstein et al (2004)
Lichtenstein et al (2006)
Luces and Bodger (2006)
Marshall (2002a)

Mealy and Bayes (2005)
Mitton (2002)

Nahar et al (2003)

Nash and Florin (2005)
Odes et al (2006)
Ollendorf and Lidsky (2006)
Rubenstein et al (2002)
Rutgeerts et al (2004)
Sartor (2004)

Siegel et al (2006)
Silverstein et al (1999)
Strong (2001)
Thaler et al (2005)

van Balkom et al (2002)
Wicks (2002)

Williams and Meyers (2002)

excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded
excluded

314

not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
not ee
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