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Abstract

As part of its single technology appraisal (STA) process, the National Instituteeédth and Care Excellence
(NICE) invited the manufacturer of vedolizumab (Také#€) to submit evidence of the clinical effectiveness
and cost-effectiveness of vedolizumab for the treatment of patientanwitlerateto-severe active ulcerative
colitis (UC). The Evidence Review Group (ERG) produced a critical reafethie evidence for the clinical
effectiveness and cosffectiveness of the technology, based upon the companymission to NICE. The
evidence was derived mainly from the GEMINIL trial, which is a Phasenlilticentre, randomised, double-
blind, placebo-controlled trial designed to evaluate the efficacy and safe¢gloliaumab as an induction and
maintenance treatment in patients with modetadgevere active UC who had an inadequate response to, loss of
response to, or intolerance to conventional therapy or anti-Tumoursigetaotor-alpha (TNFy. The clinical
evidence showed that vedolizumab performed significantly better than placeboth the induction and
maintenance phasedn the postoc subgroup analyses, patients with or without prior anti-tN\ferapy,
vedolizumab performed better then placebo (p-value not reported). In additigreater improvement in
health-related quality of life was observed in patients treated with vedalizamd the frequency and types of
adverse events were similar between the vedolizumab and placebdogtdbp evidence was limited to short-
term follow-up. There were a number of limitations and uncertainties in the clinical evidsas® which
warrant caution in its interpretation. In particular, the pastsubgroup analyses and high dropout rates in the
maintenance phase of the GEMINIL1 trial. The company also presented a netar&nalysis of vedolizumab
versus other biologics therapies indicated for moddmgmvere UC. However, the ERG considered that the
results presented may have underestimated the uncertainty in treatreetst @fice fixed effects models were
used, despite clear evidence of heterogeneity amongst the trials includednietwloek. Results from the
companys economic evaluation (which included price reductions to reflect thegedgPatient Access Scheme
for vedolizumab)suggested that vedolizumab is the most effective option compared with sumgdry
conventional therapy in the following three populatigifsmix intention to treat populatigimcluding patients
who have previously received anti-TNFtherapy and those who are anti-TNF-a naive; (ii) patients who are
anti-TNF- naive only and; (iii) patients who have previously failed anti-TMFherapy only. The ERG
concluded that the results of the compargconomic evaluation could not be considered robust, because of
errors in model implementation, the omission of relevant comparatevigtions from the NICE Reference
Case and questionable model assumptions. The ERG amended the cempaley and demonstrated that

vedolizumab is expected to be dominated by surgery in all three populations.

Key Pointsfor Decision M akers

¢ Vedolizumab appears to be more effective in both the induction aimdemance phase compared with
placebo in patients with moderdtesevere active ulcerative colitis who have had an inadequate
response to, loss of response to, or intolerance to conventionalytloer@plF-o inhibitor. However,
the subgroup analyses for patients with or without prior BN#hibitor therapy were posthocand the
study was not powered for these assessments.

e The findings of the network meta-analysis of vedolizumab versiiso inhibitor are limited due to a

number of uncertainties in treatment effects. In addition, teex@rrently no headls-head randomised
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controlled trial comparing vedolizumab to other biologic therapies indicated fderateto-severe
ulcerative colitis.

e The National Institute for Health and Care Excellence (NICE) Appraisal Comméteenmended
vedolizumab within its licence indication but only if the company providegohzumab with the

discount agreed in the patient access scheme.

1. Introduction

Health technologies must be shown to be clinically effective and to representedfecste use of National
Health Service (NHS) resources in order to be recommended for use tWeiNHS in England and Wales. The
National Institute for Health and Care Excellence (NICE) is an independeanisation responsible for
providing national guidance on promoting good health and prevemtishgr@ating ill health in priority areas
with significant impact. The NICE single technology appraisal (STA) praegsally covers new technologies
within a single indication, soon after they have received UK marketing raagtion [1]. Within the STA
process, the company provides NICE with a written submission vghicimarises the compamsyestimates of
the clinical effectiveness and cost-effectiveness of the technolagthtr with an executable health economic
model This submission is reviewed by an external organisation indepeatl®iCE (the Evidence Review
Group [ERG]), which consults with clinical specialists and producdsR(@a report. After consideration of the
companys submission, the ERG report and testimony from experts and other stakeholders, the NICE Appraisal
Committee formulates the preliminary guidance, the Appraisal Consultation Doc(hiD), which indicates
the initial decision on whether or not to recommend the intervenakeholders are then invited to comment
on the submitted evidence and the ACD, after which a subsequent ACbenpagduced or a Final Appraisal
Determination (FAD) is issued, which is open to appeal. An ACD is notupeatdwhen the intervention is

recommended without restriction; in that instance, a FAD is produced directly

This paper presents a summary of the ERG report [2] for the $TVAdwlizumab for the treatment of adults
with moderate-to-severe active ulcerative colitis (UC) and the subsecumaibpiment of the NICE guidance
for the use of this drug in England and Wales. Full details of @Vaet appraisal documents, can be found on
the NICE website [3].

2. The Decision Problem

UC is a relapsing-remitting form of inflammatory bowel disease (IB4) with inflammation typically
occurring in the colon and rectum. Symptoms include the developmhdnibody diarrhoea with or without
mucus, abdominal pain, weight loss, fatigue, rectal urgency andntesgs-7]. The onset of symptoms and
diagnosis of UC usually occurs in young-middle aged working ade#ak incidence is between 15 and 25
years of age, with a potential second peak between 55 and 685[§kaOver two-thirds of patients describe
interference with work and three-quarters describe interference withelastivities [9]. The unpredictable
nature of relapse in U@hd the significant symptom burden also has a negative effect on patients’ psychological

well-being and quality of life [10]. UC is recognised as the most common form of IBD in the UK. The



incidence of UC is approximately 10 per 100,000 population per wéslst the prevalence of the disease is
approximately 240 per 100,000 population [8]. The majority i@pmately 80%) of incident cases are
reported to be of mild or moderate severity. An estimated 1326&00le in England and Wales have been
diagnosed with UC [8].

2.1 Current Treatment

At present, there is no agreed pathway for the management of patigntseatment refractory (second-line
conventional therapymoderate-to-severadive UC. The main aim of treatment is to resolve symptoms and
maintain remission. Conventional therapy for UC may include amiicgkates (mesalamine, sulfasalazine
balsalazide and olsalazine), corticosteroids (beclomethasone, or prednisolopeljrtég(mercaptopurine or
azathioprine) and calcineurin inhibitors. Tumour necrosis factor-algiéF-() inhibitors (infliximab,
adalimumab and golimumab) may be used for disease refractory tentiomal therapy [8]. Choice of
treatment may be influenced by the severity of symptoms, thetextdrocation of inflammation, and is based
on clinical expertise and individual patient choice. Patients who fail both comadnsiod TNFe. inhibitor
therapy typically have no other medical therapeutic options available to therp &md @26 [11] may progress
to surgery [12]. However, people may be reluctant to consider surgery due to the pateritak post-surgery
complications such as bleeding, faecal incontinence, depression, distortedmamg, sexual dysfunction,
female infertility, pouchitis, pouch leakage, pelvic abscesses, pouch fistalad, kowel obstruction and
anastomotic stricture [13]. Current treatment options are also associated fefyhcsacerns associated with
long term use of corticosteroids, immunomodulators and @NRhibitors including immunosuppression,
osteoporosis and lymphoma [14;15].

Vedolizumab ((Entyvio®) Takeda) is a humanised monoclonal antibody. It targets a4f7 integrin, which is
expressed in certain white blood cells that are found in the gut. 047 integrin is responsible for recruiting these

cells to inflamed bowel tissue. Vedolizumab therefore offers gut-seleetigeted therapy without systemic
immunosuppression. On 22 May 2014, the European Medicines Agé&idyp)([16] granted marketing
authorisation for the medicinal product Entyvifor the treatment of adult patients with modenatsevere
active UC who have had an inadequate response with, or lost response w@&rerintolerant to either
conventional therapy or a TNd-nhibitor. The recommended dosage of vedolizumab is 300 mg given by
intravenous infusion at 0, 2 and 6 weeks and then every 8 esreafter. Continued therapy for people with
UC should be carefully reconsidered if no evidence of therapeutic benelitserved by week 10.Some

patients with decreased response may benefit from an increase infieguency to 300mg every four weeks.

NICE issued a final scope [17] in June 2Qbdappraise the clinical effectiveness and cost-effectiveness of
vedolizumab, within its licensed indication, for the treatment of modévagevere active UC in adults who are
intolerant of, or whose disease has had an inadequate responseodrésgonse to conventional therapy or a
TNF-a inhibitor.



3. The Independent Evidence Review Group Review

The company (Taked&JK) provided a submission to NICE on the clinical and cost-effeatis®nof
vedolizumab for the treatment of patients with modetatgevere activdJC [3;18]. The ERG critically
reviewed the evidence presented in the compasybmission by assessing (i) whether the submission
conformed to NICE methodological guidelines; (ii) whether the conipangerpretation and analysis of the
evidence were appropriate; and (iii) the presence of other evidence or alternatpretatiens of the evidence.
In addition, the ERG identified areas requiring clarification, for which thepemy provided additional

evidence

3.1 Clinical Effectiveness Evidence Submitted by the Company

The company’s submission [3;18] included a systematic review and network meta-analysis (NMAhe
clinical effectiveness evidencélhe aim of the review was to demonstrate the efficacy and safety of
vedolizumab for the treatment of adult patients with moddmasevere active UC who are intolerant of, or
whose disease has had an inadequate response or loss of respongeritional therapy (immunosuppressants
and/or corticosteroids) or a TNEinhibitor compared with established clinical treatment without vedolizumab
The GEMINI1 trial [19] (ClinicalTrials.gov identifier NCT00783718), whidrms the main supporting
evidence for the intervention, was a Phase lll, multicentre (34 countrbsding 2 sites in the UK),
randomised, double-blind, placebo-controlled trial designed to evaluasffidecy and safety of vedolizumab
as an induction treatment (Weeks 0 to 6) and maintenance treathfeskg 7 to 52) in patients with moderate-
to-severe active UC who had an inadequate response to, loss of respomséntolerance of conventional
therapy or TNFa inhibitor.

In the 6-week induction phase, 374 patients were randomised (3:2 ratiepdive 300mg vedolizumab
intravenous (i.v.) or placebo (as saline) at Weeks 0 and 2, witkttatification factors: (1) concomitant use or
non-use of glucocorticoids and (2) by concomitant use or non-usamainosuppressive agents or prior use or
non-use of anti-TNFe agents. In order to fulfil sample size requirements for the maintenanady,san
additional 521 patients were enrolled in an open-label group, who receivedrigetreatmemegime. The
primary endpoint was clinical response at week 6 (defined as a reductieNfayo Clinic score of at least 3
points and a decrease of at least 30% from the baseline score, with aaletr@aeast 1 point on the rectal
bleeding subscale or an absolute rectal bleeding score of <1). In the double-blinded cohort, patients treated with
vedolizumab had significantly higher rates of clinical response, clinical remigsidnmucosal healing
compared with placebo (Table 1Additional posthoc subgroup analyses showed that compared with placebo,
treatment with vedolizumab improved clinical response and remission rates at $#weakients with no prior
anti-TNF- exposure, and to a lesser extent in those with prior anti-Td\failure (p-values were not provided
as the companytated that ‘multiple testing adjustments were not made’). A posthoc ‘delayed responder’
exploratory analysis in patients who failed to demonstrate clinical response at6Vifed¢he induction phase
found that the percentage of patients achieving clinical response (ustiad lglayo scores) at Week 10 and
Week 14 in vedolizumab-treated patients was 32% (102/322) and 39% @R6&Dectively, compared with
placebo (15% (12/82) and 21% (17/82), respectively).



Table 1: Efficacy endpoints at week 6 in induction phase of GEMINI1 trial [19]

Endpoint Vedolizumab Placebo Percentage difference | p-value
300mg i.v. at (95% ClI)
weeks 0 and 2
Double blinded cohort n=225 n=149
Clinical responst No. (%) 106 (47.1) 38 (25.5) 21.7 (11.6 to 31.7) <0.001
(primary end point)
Clinical remissioR, No. (%) | 38 (16.9) 8 (5.4) 11.5 (4.7 t0 18.3) 0.001
Mucosal healing No. (%) 92 (40.9) 37 (24.8) 16.1 (6.4 to 25.9) 0.001
Open-labelled cohort n=521
Clinical responsk No. (%) 231 (44.3) NR
No prior anti-TNFe naive n=130 n=76
Clinical responst No. (%) 69 (53.1) 20 (26.3) 26.8 (13.7 t0 39.9) NR
Clinical remissioR, No. (%) | 30 (23.1) 5 (6.6) 16.5 (2.4 10 30.2) NR
Mucosal healing No. (%) 64 (49.2) 19 (25.0) 24.2 (11.2t0 37.2) NR
Prior anti-TNFe failure n=82 n=63
Clinical respons® No. (%) 32 (39.0) 13 (20.6) 18.4 (3.9 10 32.9) NR
Clinical remissiof, No. (%) | 8 (9.8) 2(3.2) 6.6 (-9.810 22.8) NR
Mucosal healing No. (%) 25 (30.5) 13 (20.6) 9.9 (-4.3 t0 24.0) NR

ClI - confidence interval; NR - not reported

2 Clinical response is defined as reduction in complete Mayo score of > 3 points and > 30% from baseline (Week 0) with an
accompanying decrease in rectal bleeding subscore of > 1 point or absolute rectal bleeding subscore of < 1 point.
® Clinical remissioris defined as complete Mayo score of < 2 points and no individual subscore > 1 point.

 Mucosal healing is defined as Mayo endoscopic subscore of < 1 point.

Patients with a clinical response at Week 6 from both the blinded and non-blintled (n=373) were
randomised (1:1:1 ratio) in the maintenance phase to a double-blintha@rdéatith vedolizumab 300mg i.v.
every 8 weeks (with placebo administered every other visit to predamad), vedolizumab 300mg i.v. every
4 weeks or placebo every 4 weeks for up to 52 weeks. The prandpoint was clinical remission at 52 weeks
(defined asa Mayo score <2 points with no individual score >1). According to the @npany’s submission,
randomisation was stratified by three factors: (1) cohort; (2) concomearr non-use of glucocorticoids; and
(3) concomitant use or non-use of immunosuppressive agept®otise or non-use of anti-TNE- Patients in
the induction study who did not have a clinical response at Week 6 wexitio receive their assigned study

drug (vedolizumab or placebo) every 4 weeks and were followed thntghWeek 52 separately from the

maintenance study.

In the maintenance phase higher rates of efficacy were observed ihdeddolizumab (300mg i.v.) 4-weekly

and 8-weekly groups compared with the placebo group at Weekab®(2). In addition, no clear differences

in efficacy were observed between the two vedolizumab regimens.




Table 2: Efficacy endpointsin maintenance phase of GEMINI1trial [19]

Study Endpoint Vedolizumab | Vedolizumab | Placebo Between group percentage differehce

every 8weeks | every 4weeks Vedolizumab every | p-value | Vedolizumab every | p-value

8weeks vs placebo 4weeks vs placebo
(95% CI) (95% CI)

ITT patient$ n=122 n=125 n=126
Clinical remissioR at Wk, 52, No. (%) 51 (41.8) 56 (44.8) 20 (15.9) | 26.1 (14.91t037.2) | <0.001 | 29.1 (17.9 to 40.4) | <0.001
Durable clinical respon§eNo. (%) 69 (56.6) 65 (52.0) 30 (23.8) | 32.8(20.81044.7) | <0.001 | 28.5(16.7 to 40.3) | <0.001
Durable clinical remissidh No. (%) 25 (20.5) 30 (24.0) 11(8.7) |11.8(3.1t020.5) |0.008 | 15.3(6.2t024.4) | 0.001
Mucosal healing at Wk 52No. (%) 63 (51.6) 70 (56.0) 25(19.8) | 32.0 (20.3t043.8) | <0.001 | 36.3 (24.4 to 48.3) | <0.001
Corticosteroid-free clinical remission at Wk'5®&lo. | 22/70 (31.4) 33/73 (45.2) 10/72 17.6 (3.9t0 31.3) | 0.01 31.4 (16.6 t0 46.2) | <0.001
(%) (13.9)
Anti-TNF-a naive n=72 n=73 n=79
Clinical remissioR, No. (%) 33 (45.8) 35 (47.9) 15 (19.0) | 26.8 (12.4t041.2) | NR" 29.0 (14.6 t0 43.3) | NR"
Durable clinical respon§eNo. (%) 47 (65.3) 41 (56.2) 21 (26.6) | 38.7 (24.0t0 53.4) | NR" 29.6 (14.6 t0 44.6) | NR"
Durable clinical remissidh No. (%) 16 (22.2) 21 (28.8) 10 (12.7) | 9.6(-25t021.6) | NR" 16.1 (3.4t028.8) | NR"
Mucosal healin§ No. (%) 43 (59.7) 44 (60.3) 19 (24.1) | 35.7 (20.9 t0 50.4) | NR" 36.2 (21.6 10 50.9) | NR"
Prior Anti-TNF-u failure patients n=43 n=40 n=238
Clinical remissioR, No. (%) 16 (37.2) 14 (35.0) 2 (5.3) 31.9(10.3t0 51.4) | NR" 29.7 (741049.4) | NR"
Durable clinical respon§eNo. (%) 20 (46.5) 17 (42.5) 6 (15.8) 30.7 (11.8t0 49.6) | NR" 26.7 (7.5 to 45.9) NR"
Durable clinical remissidhNo. (%) 9 (20.9) 5 (12.5) 1(2.6) 18.3(-3.81038.9) | NR" 9.9 (-13.0t0 31.5) | NR"
Mucosal healin§ No. (%) 18 (41.9) 19 (47.5) 3(7.9) 34.0 (12.6 t1053.2) | NR" 39.6 (18.1t058.5) | NR"

ClI - confidence interval; NR - not reported; ITT, imtien-to-treat; Wk - week

@ Patients with insufficient diary entries were imputedatsachieving clinical response
P Clinical remission is defined as complete Mayo score of < 2 points and no individual subscore >1 point at Week 52
°Durable clinical response is defined as reduction in complete Mayo score of >3 points and > 30% from baseline (Week 0) with an accompanying decrease in rectal bleeding subscore of >1 point or absolute rectal

bleeding subscore of <1 point at both Weeks 6 and 52.

9Durable clinical remission is defined as complete Mayo score of < 2 points and no individual subscore >1 point at both Weeks 6 and 52.

¢ Mucosal healing is defined as Mayo endoscopic subscore of < 1 point.

f Corticosteroid-free clinical remission is defined asquus using oral corticosteroids at baseline (Week 0)halve discontinued corticosteroids and are in clinigalission at Week 52.
9 Between-group differences in percentage points aejasted for three stratification factors: cohortp@amitant use or non-use of glucocorticoids, and coiteatruse or non-use of immunosuppressive agen

prior use or non-use of TN&antagonists.

" p-values are not provided because multiple testingsamgnts were not made.




Clinical response and remission rates were generally favourable for wedabzompared with placebo in both
the anti-TNFe naive and anti-TNF-o failure subgroups. However, efficacy was greater in theanti-TNF-o naive
group compared with the anti-TNffailure group (see Table 2n addition, a greater health-related quality of
life (HRQoL) improvement was observed in patients treated with vedolizimdinth the induction and

maintenance phase compared with the placebo group.

In general, all efficacy analyses in the GEMINI1 trial [19] were conducted angotal the intentiorte-treat
(ITT) principle whereby patients who withdrew prematurely were corgidess treatment failures. In the
induction phase, 6% (57/8985f the total population prematurely discontinued from the study. In condrast,
larger proportion of patients discontinued during the maintenance @ht%e(164/373) of the total population
i.e. responders to vedolizumab during the induction phase thatresemadomised to maintenance therapy at
Week 6). The main reasons for discontinuation in the vedolizumaplacebo groups were lack of efficacy or

disease-related adverse events (AES).

The frequency of AEs was similar between the vedolizumab and placelnes in the GEMINIL trial [19]. The
most commonly occurring AEs during the maintenance phase in the aamizdolizumab group compared
with the combined placebo group were nasopharyngitis (12.9% V@&sUg, headache (12.9% versus 10.2%),
arthralgia (9.0% versus 9.1%) and upper respiratory tract infections (8#86Gsv7.6%), respectively. The
majority of infusion-related reactions in the induction and mainanpahases were mild to moderate in severity
with only 3 cases resulting in drug discontinuation. Althoughcases of anaphylaxis, serum sickness or
progressive multifocal leukoencephalopathy (PML) were observed, onatpditel during the GEMINIL1 trial
[19]; this was considered by the study investigators to belated to treatment. Supplementary safety evidence
from an ongoing GEMINI Long Term Safety trial (LTS) [20;21€lificalTrials.gov identifier NCT00619489)
and two separate pooled safety analyses (not meta-analysed) wereogidedpby the company [22;23]in
general, the overall safety profile of vedolizumab appeared to be similar between patients with UC and Crohn’s
disease (CD) with slightly higher rates of AEs in the CD patierdsofAlune 2013, no cases of PML had been
reported in any of the >2,700 patients treated with vedolizumab, inclagp@ximately 900 paints with >24
months exposure. In addition, a total of 26 vedolizumab-treated patightsiimegrated safety population had
been diagnosed with malignancy, of which 18 met serious adverse (S8AE) criteria. Tuberculosis (TB) was
reported in a total of 4 patients (3 with CD, 1 with UC), and 13 deatbsrred across all controlled and
uncontrolled studies in UC (n=4) and CD (n=9). None of the UC dea#lie considered by the study

investigators to be treatment-related.

In the absence of any direct heiehead randomised controlled trials (RCTs) comparing vedolizumab and
other relevant biologic therapies for the treatment of mod#évsgevere UC, the company conducted an NMA.
The NMA compared vedolizumab, adalimumab, golimumab, infliximab and haafoe the outcomes; clinical
response, durable clinical response, clinical remission, mucosal healingtidisatbton due to AEs, SAEs and
corticosteroid-free (CSF) remission using data from the trials: GEMINEdqlizumab) [19], ULTRA1
(adalimumab) [24], ULTRAZ2 (adalimumab) [25], ACT1 (infliximal26], ACT2 (infliximab) [26], PURSUIT-



SC (golimumab) [27], PURSUIT-M (golimumab) [28] and Suzuki 2qadalimumab) [29]. The size of the

network for each outcome varied depending on the availability of thendedaeh study.

The fixed effects NMA suggested that in the induction phase foiTdfia naive patients, infliximab provided

the largest treatment effect on clinical response, remission and mucosal leatipgred with placebo, and
vedolizumab was associated with the lowest rate of discontinuations due to#igared with placebo. In the
induction phase for patients who had previously had aNthibitors, only the treatment effects of adalimumab
and vedolizumab were analysed relative to placebo. Each had positive &fféetsn of clinical response,
remission and mucosal healing, but only the effect of vedolizumaipa@d with placebo for the outcome of
response was statistically significant. For the maintenance phase, vedolizumassa@ated with the largest
treatment effect compared with placebo in both the anti-#iNkive and anti-TNF-o failure patient subgroups.
However, only those patients who responded to vedolizumab in the indpbiase entered the GEMINI1 [19]
maintenance phase hence there is no data available to compare the effect/effigadglizumab against

placebo in the maintenance phase in patients who responded to placebodndherirphase.

3.1.1. Critique of Clinical Effectiveness Evidence and Interpretation

The systematic review process followed by the compeaycomprehensiveDespite minor limitations in the
companys search strategy, the ERG was confident that all relevant studies of vedolimemgaimcluded in the
company’s submission. The specified inclusion and exclusion criteria appdgenerally appropriate and reflect
the information given in the decision problem. The validity assessnool used to appraise the included
studies as suggested by NICE [30], was based on the quality assessmeiat fmit®CTs and was considered

appropriate by the ERG.

Although the efficacy and safety of vedolizumab was positively detmated (compared with placebo) in the
GEMINI1 study [19], there were a number of limitations and uncertaintibich warrant caution in the
interpretation of the available evidence. Owing to the high discontinuation rdtesnmaintenance phase of the
GEMINI1 trial [19], estimates of treatment effects (including magnituday be confounded. The subgroup
analyses undertaken to determine the efficacy of vedolizumab in patieote/eve anti-TNFe failure and in
patients who were anti-TNé&naive were exploratory and the study was not powered for these assessments. The
duration of treatment of vedolizumab in the GEMINI1 trial [19] was 52 wekklowed by enrolment in the
ongoing GEMINI LTS study [20;21]. As a result, the long-term efficaiogt safety of vedolizumab is unknown
and the optimum duration of therapy remains unclear. There are nondstiategies for withdrawal of the drug
in those on maintenance therapy or how to predict instances in Wiiklcan be successfully achieved
Furthermore, the safety and efficacy of vedolizumab has not been estabilighildren aged below 17 years,
in pregnant women, in women of childbearing potential, lactating motpatgnts with renal or hepatic
impairment, or in concomitant use with biologic immunosuppressartsally, of the 211 study sites from
which patients were recruited, only two were UK-based and 63 wereakkRtbWith the exception of the US

sites where permitted immunosuppressants were discontinued after induction, all sgédgermaintained



immunosuppressants at stable doses throughout the induction andnaage period.As such, there is some

uncertainty regarding the generalisability of the evidence to the clinicalgtiopuof England and Wales.

Despite onsiderable differences between the trials included in the NdbAcompany’s NMA used a fixed-
effect model. As a result, the ERG believes that the results presentdthweaynderestimated the uncertainty
in treatment effects. Moreover, the main differences between the sindiegh the induction phase and
maintenance phase related to the following: patient characteristics, study dasipmnisation at baseline or
re-randomisation of biologic induction-responders) and study duratinly GEMINI1 [L19] and ULTRAZ2 [25]
included patients with prior anti-TNé&-experience and antiTNF-a naive patients, whilst ACT1 [26], ACT2
[26], PURSUIT-SC [27], Suzuki 2014 [29] and ULTRAL [24] indkd only patients who were anti-TNf-
naive. Within PURSUIT™ [28], all recruited patients were golimumab induction-responders [27]is
noteworthy, that patients with prior anti-TNfexperience may be a more difficult to treat population than those
who are anti-TNFe naive. Furthermore, thénclusion criteria between GEMINI1 [19] and ULTRA25]
differed. h GEMINI1 [19], failure to anti-TNFs was defined as inadequate response ffingary non-
responders to induction therapy with anti-TNF therapy), loss of resp@m®. secondary non-response/loss of
response to anti-TNFs over time following initial response) or patientsinteterable to anti-TNFs. Whereas
ULTRAZ2 [25] included people whose disease had lost response toootoutd not tolerate another anti-TNF,
before starting adalimumab (i.e. this study does not appear to haduddd primary non-responders to anti-
TNFs). In terms of study design, the adjustments made bgothpany in the maintenance phase to the trials
without re-randomisation at the end of the induction phase inflate estimmaiteeatment effects in both the
placebo and experimental treatment groups. The impact of thigradjuson the relative treatment effect in
these trials was not clear. It was also unclear if the large relative treatnemtakféerved for vedolizumab
compared with placebo in the GEMINI1 [19] maintenance phase was due tomlexdat rates for placebo,
which included only prior vedolizumab induction-respondeM/hilst the placebo arm in ULTRA2 [25]
maintenance phase included both induction-responders and non-respasdmEBents were randomised to
induction and maintenance regimes at baseline. Hence, it was not theaplifcebo groups in these two trials
[19;25] are comparable in the NMA for the anti-TMFRailure/experience subgroup. The anti-TNFRaaive
subgroup also has this comparability issue in the maintenance phaseesttis of the NMA for clinical
response and remission should be interpreted with further caution &ettease were estimated without
considering the dependence/correlation between response and remisgiemigsion is a subset of response
and the data are ordered categorical in nature, but the NMA was binagomsidered only response or no
response, or remission or no remission. Use of these results @edhomic model ignores this dependence and

may generate inappropriate samples for probabilistic sensitivity analysi3. (PSA

3.2 Cost-Effectiveness Evidence Submitted by the Company

The company submitted a model-based cost-utility analysis as part afubeiission [3;18]. The analysis was
undertaken from the perspective of the NHS over a 10-year time hofilzertompanys analysis was presented
for three populations: (1) the mixed ITT population, which is corefrief patients who have previously

received anti-TNFe therapy and those who are anti-TNF-o naive; (2) patients who are anti-TNF-o naive only
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and; (3) patients who have previously failed anti-TiNfrerapy only. Within all three analyses, comparators
included conventional non-biologic therapies (a combination of 5-amindsakcyds, immunomodulators and
corticosteroids) and surgery as separate options. Other antaTaglents (infliximab, adalimumab and
golimumab) wee included only in the analysis of the anti-TNFaaive population. Calcineurin inhibitors
(tacrolimus and ciclosporin) were not included in the economic anaffk&nalyses included price reductions
to reflect the proposed Patient Access Scheme (PAS) for vedoliziittabompany’s model adopted a hybrid
approach whereby a decision tree was used to evaluate outcomes at thndaction therapy and a Markov
structure was used to evaluate subsequent maintenance treatmentesuftmioding subsequent induction
treatment using conventional therapies for patients who discontinue biologinents). Pre-colectomy health
states were defined according to Mayo score (remission, mild, moders¢gere UC); additional states were

included to reflect surgery, post-surgical complications and post-surgiasion and death.

The companis results were presented as pairwise comparisons of vedolizumab versus each comparator and
were thus difficult to interpret appropriately. Based on a fully incréaheanalysis of all treatment options
undertaken by the ERG (see Table 3), within the mixed ITT popujatiencompanys model suggests that
surgery is dominated as it produces fewer health gains andrésaostly than both conventional therapy and
vedolizumab. Vedolizumab is expected to be the most effective option. Compitinecbnventional therapy,
vedolizumab is expected to produce an additional 0.15 quality adjusteedife (QALYS) at an incremental
cost of £5,131; the incremental cost-effectiveness ratio (IC&Ryedolizumab versus conventional therapy is
estimated to be £33,297 per QALY gained. Within the anti-BNfaive population, surgery is expected to be
dominated by medical therapies. Vedolizumab is expected to be the most effetiive byliximab and
golimumab are expected to be dominated by vedolizumab. The ICER dbmanchab versus conventional
therapy is estimated to be £3,664 per QALY gained, whilst the ICEReftwlizumab versus adalimumab is
estimated to be £6,634 per QALY gained. Within the anti-bN&Hure population, surgery is expected to be
dominated. Vedolizumab is expected to be the most effective option. Ganpéth conventional therapy,
vedolizumab is expected to produce an additional 0.09 QALYs at an indedroest of £5,839; the ICER for

vedolizumab versus conventional therapy is estimated to be £64,999 p¥rdaiied.
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Table 3: Company’s cost-effectivenessresults

Option QALYs Costs Incremental| Incremental| Pairwise
QALYs costs ICER
(vedolizumab
versus
comparator)
Mixed ITT population
Vedolizumab 5.55 £77,056 - - -
Conventional therapy 5.40 £71,925 0.15 £5,131 £33,297
Surgery 4.28| £107,831 1.27 -£30,775| dominating
Anti-TNF-a naive population
Vedolizumab 5.90 £69,075 - - -
Infliximab 5.82 £73,952 0.08 -£4,877 dominating
Golimumab 5.79 £70,387 0.11 -£1,312| dominating
Adalimumab 5.76 £68,157 0.14 £918 £6,634
Conventional therapy 5.56 £67,406 0.34 £1,669 £4,862
Surgery 4.28| £107,831 1.67 -£38,756| dominating
Anti-TNF-a failure population
Vedolizumab 5.46 £78,409 - - -
Conventional therapy 5.37 £72,570 0.09 £5,839 £64,999
Surgery 4.28| £107,831 1.182 -£29,422| dominating

321

Critique of Cost-Effectiveness Evidence and I nter pretation

The ERG critically appraised the compéanigealth economic analysis and the model upon which this analysis

was based.

The ERG partiallyre-built part of the model to check for technical programming errors; @mous

programming error was found; in the anti-TMFaaive population, the maintenance transition matrix for

conventional therapy incorrectly draws on the transition matrix ftikimab. Fixing this error, however, did
not have a significant impact on the results. The broader critical apprfatibal @mpanis model highlighted a

number of concerns and uncertainties. The most notable of these relatethéod@viations from the NICE
[31] NICE [17]; (i)

continuation/discontinuation of vedolizumab and other biologic therapies; (iii)yhpgssimistic assumptions

Reference Case and final scope questionable mgsiguns regarding
regarding the use, costs and benefits of colectomy, and; (iv) consederatertainty regarding the methods

used to calibrate and extrapolate the pre-colectomy maintenance transition matrices.

(i) Deviations from the NICE Reference Case

The company’s economic analysis deviated from the NICE Reference Case [31] and the final NICE scope [17]
due to (a) missing biologic comparators in the mixed ITT populati@hthe anti-TNFe failure populations, (b)

the use of a 10-year (rather than lifetime) time horizon and (c)shefupairwise comparisons rather thean
fully incremental analysis. These issues hindered the interpretation of the company’s results against the decision
problem specific in the NICE scope [17]. Whilst the ERG was able doatgse the company’s results using a
fully incremental framework over a lifetime horizon, it was not fidego address issues surrounding missing

comparators.
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(i) Questionable assumptions regarding continuation/discontinuatioveddlizumab and other biologic
therapies

The company’s health economic model assumed that all patients who are still receiving anti-d Nierapy at 1-
year will discontinue and subsequently receive non-biologic therapies, irrespefctiether they are currently
responding to treatment. Whilst there is uncertainty with respect to thetdom efficacy of vedolizumab,
infliximab, adalimumab and golimumab as the randomised phasésalsf of these therapies adopted a
maximum follow-up of 54 weeks, the wording of the marketing @ightions for the biologics does not
stipulate if or when responding patients should discontinue th¢t@&@B2-35]. The ERG had concerns that the
discontinuationule adopted in the company’s model would not be adhered to in routine practice as it may not

be preferable to patients and clinicians to withdraw biologic therapy when a psitstifit obtaining clinical

benefit from it.

(iii) Pessimistic assumptions regarding the use, costs and befeblectomy

A number of assumptions used in the calculation of the surgenyastesurgery health states were likely to bias
against surgery and towards medical interventions by overestimatingstiseaoal reducing the health gains of
surgery. The surgery health state represents a patient undergoing a colaetbearyy further routine surgery
associated with the procedure. By returning patients to the sungefth state, to reflect that a proportion of
patients undergo further unplanned surgeries, the model assumed these yatengts a further colectomy and
all associated surgerida total the model assumed that over a 10 year period a patient wouldropcigh the
surgery health state 4.3 times and over a lifetime horizon would cyolegththe surgery health state up to 19
times The model was also likely to have overestimated the rate of post-surgiplications. Data from the
literature on rates of complications up to 30 days and up to six mfoihsing surgery were converted to
constant transition probabilities [36;37]. These may have overestinthtiedong term probabilities of
complications as the likelihood of complications decreases as the time drgerysincreases [38;39]. The
health utilities used were also likely to bias against surgery as the fdilifyost-surgical remission is lower

than that for moderat®-severe UC indicating that it would be illogical for any patient to opt for syrger

(iv) Uncertainty surrounding pre-colectomy maintenance transition matrices

The method for deriving the pre-colectomy transition matrices adoptedebgothpany was unconventional.
The company’s model used the Microsoft Excel Solver add-in to determine pre-colectomy transition
probabilities (response, remission and active UC) by comparing thelsmaiicted proportion of patients in
remission or response at 1-year against the observed proporpatiasfts in remission or response at 1-year in
GEMINI1 [19], or against the predicted proportioasdd on the manufacturer’s NMAs of induction and
maintenance therapies (note - the target datapoints and their derivation depleagopulation considered in
the analysis). The ERG had concerns that (i) dv@pany’s calibration approach discarded the empirical
GEMINI1 trial data [19] that could have been used to directly estimate trangitdabilities; (ii) the initial
starting matrix of transitions used in the optimisation approach agpéarbe largely arbitrary(iii) the
constraints imposed in the optimisation approach appédarbe largely arbitrary (for example, no more than
99.5% of patients remain in remission over each 8-week cycle);itfimpfseven unknown parameters to two

known datapoints is likely to result in overfitting and many combinatiaf transition probabilities could have
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fitted the two target datapoints, and; (v) the fitting process ignorae tetients who achieved response but had
moderateto-severe disease. This issue could have been better addressed btheistigerved transitions
between moderatm-severe UC, response and remission states using the individual patieritodatthe
GEMINIL1 trial [19]. The ERG requested but did not receive these data fromrtigaog.

3.3 Additional work undertaken by the Evidence Review Group

In light of the problems identified during the critical appraisal, the ER@Gemniook a number of additional
analyses to explore the impact of likely biases on the cost-effectiveihesdolizumab. Nine sets of additional
analyses were undertaken in each of the three modelled populations; thedediwoirecting the mistake in the
maintenance transition matrix for conventional management in the antieTidFse population, the use of
alternative sources of HRQoL values i.e. using utilities for patients witinW@rious health states (remission,
response, moderate-severe UC and post-surgery), based on data reported by WoeHK&{ ahd Swinburn

et al. [39], anmending the surgery and post-surgical transition probabilities to bettectrefinical reality,
removing assumptions regarding biologic treatment discontinuagomving assumptions regarding the lower
use of conventional therapies whilst patients are also receiving biologicsnaraving the cost estimates used
in the model to better reflect the costs borne by the NHS. The ERGrabthucpd a preferred base case which
combines most of these additional analyses. The results of these additiopsédsatidl not consistently favour
one particular option but indicated that these issues have the propendigntatically shift the ICER for
vedolizumab versus other therapies in all three populations. The ERG guidiese case indicated that surgery
was likely to dominate all medical treatments in all three populations adaliewever, surgery may not be an
acceptable option for all patients. Where surgery is not an acceptable opthennvixed ITT population, the
ICER for vedolizumab versus conventional therapy was estimated to h@8£53r QALY gained. Where
surgery was not an acceptable option in the anti-&Nfaive population, vedolizumab is expected to be
dominated by adalimumab. Where surgery is not an acceptable optionaintitiéNF-o. failure population, the

ICER for vedolizumab versus conventional therapy was estimated t@8#054er QALY gained.

3.4 Conclusion of the Evidence Review Group Report

On the basis of the evidence submitted by the company, the ERG conttiatdegdolizumab was clinically
more effective than placebo for the treatment of moddcasevere active UC, in patients who had an
inadequate response to, loss of response to, or intolerance of conventoamay thr TNFe. However, there
are a number of limitations and uncertainties in the evidence base whiemtaaution in its interpretation. In
addition, the results presented in the NMA may have underestimated the uhcertegatment effects

The ERG believed that robust estimates of the likely cost-effectivenessalizuetab could not be made on
the basis of the original version of the company’s economic model. However, on the basis of the ERG’s
amended version of the company’s model based on lifetime horizon including the revised patient access scheme,
surgery was more effective and less costly than vedolizumab. Inwhinde population, the ICER for
vedolizumab compared with conventional therapy was £53,084 per @Aliéd. In the population who have

not had prior treatment with TNé&-inhibitors, vedolizumab is dominated by adalimumab. In the population
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whom treatment with a prior TNé&-inhibitor has failed, the ICER for vedolizumab compared with conventional
therapy is £48,205 per QALY gained.

4. Key Methodological Issues

Several methodological issues in the cost-effectiveness evidence and utiesitathe clinical effectiveness of
vedolizumab were highlighted during the appraisal. The subgroup esalgsdetermine the efficacy of
vedolizumab in patients with prior TNé&#nhibitor failure and in patients who were TN#Fnhibitor naive were
exploratory and the study was not powered for these assessntamttiermore, there are no data on strategies
for withdrawal of the drug or optimum duration and the trial wasslarge enough or of sufficient duration to
estimate the risk of uncommon AEs.

The ERG considered that the results of the NMA may underestimate the ungentareatment effects since
fixed effects models were used, and there was clear evidence of he&typgenong the trials included. There
are also issues regarding the adjustment of data to account for ogaisation which may lead to bias in the

model’s results.

The health economic model submitted by the compaaysubject to a number of issues which liedithe
credibility of the company results. These include errors in model implementation, the omission of relevant
comparators, deviations from the NICE Reference Case and questionaldé assdmptions. Whilst &
companys economic analysis suggests that the ICER for vedolizumab is below £7,000 per QALY gained within

the anti-TNFe naive population, the ERG-preferred base case indicates that vedolizumab is expected to be
dominated by surgery in all three populations

5. National Institute for Health and Car e Excellence Guidance

The Appraisal Committee reviewed the data available on the clinical and fexdivehess of vedolizumab,
having considered evidence on the nature of modévadevere active UC and the value placed on the benefits
of vedolizumab by people with the condition, those who represent thenclimicd! experts. It also took into
account the effective use of NHS resources. In November 2014, tivaisgd Committee produced preliminary
recommendation, recorded in the ACD, which stated the following:

Vedolizumab is recommended within its marketing authorisation as an optiome&dng moderately to
severely activadJC in adults only if: the person has not had a TdNihibitor or the person has had a TNF-
inhibitor but could not tolerate it artdle company provides vedolizumab with the discount agreed in the patient
access scheme. However, vedolizumab is not recommended forgtinemtiterately to severely activ¢C in
people who have not had a response to, or have lost response toerteaith a TNFe inhibitor. People
currently having treatment initiated within the NHS with vedolizumab thabissacommended for them by

NICE, should be able to continue treatment until they and their NHS cliniciaideoiisappropriate to stop.

In response to the consultation, the company requested NICE to recoitsigreliminary recommendation

regarding the use of vedolizumab in patients who have failed antieTiNRibitor. The company submitted
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supportive evidence detailing the unmet need associated with antirTNRue, the limited current options
(high dose steroids, anti-TNk-cycling or surgery) available for this patient group, highlighted dirécal
evidence from GEMINI1 tdl [19], the limitations of the QALY approach in UC and submitted a eeviost-
effectiveness analysis using the ERG/NICE suggested base case parfonétersanalysis of the anti-TNé&-
failure population.

Following further consultation, in June 2015, NICE issued its fingdagice and recommended the use of
vedolizumab within its marketing authorisation, as an option for treatirderately to severely actividC in
adults who had an inadequate response to, loss of response to, canctolef conventional therapy or TNF-
inhibitor but only if the company provided vedolizumab with the distagneed in the patient access scheme.
Vedolizumab should be given until it stops working or surgery is eteeAt 12 months after the start of
treatment, people should be reassessed to see whether treatment shtinice.cdreatment should only
continue if there is clear evidence of ongoing clinical benefit. For peopearehin complete remission at 12
months, consideration should be given in stopping vedolizumab thekbpyever, if patients relapse, treatment
should be resumed. People who continue vedolizumab should be reassdeasti eatery 12 months to see

whether continued treatment is justified [41].

5.1 Consideration of Clinical and Cost-Effectiveness | ssues
This section discusses the key issues considered by the Appraisait@amirhe full list can be found in the
Appraisal Committee’s FAD [41].

5.1.1 Generalisabilitjo the UK population

The Committee considered the generalisability of the population in GEMINIZ f@ojulation who would have
received vedolizumab in clinical practice in England. It understood that SHMIL9] was an international
study and 2 of the centres were in the UK. It was aware that there wererdifferin the study entry criteria
between the USA and other centres. These differences related to which ptexaments had failed and the
use of immunosuppressants during the study. The Committes e the clinical experts that the population
included in the trial broadly reflected the population who would be treatedr@dibiizumab in England. It also
heard that differences in immunosuppressant use between trial centresinkety to affect the trial's
generalisability to clinical practice in England. The Committee concluded that the lofifficacy results from
GEMINI1 [19] were generalisable to clinical practice, but that there was uncertaotyt whether the
proportion of people who had previous TNHahibitor treatment in GEMINI1 [19] would be the same as in the

population considered for vedolizumab treatment in England.

5.1.2 Estimate of the size of the clinical effectiveness

The Committee discussed the efficacy estimates for vedolizumab from GENIB]J. The Committee noted
that in GEMINI1 [19] people had vedolizumab at Weeks 0 and 2 and respaasessessed at Week 6, but the
marketing authorisation for vedolizumab states that people should hawe$ liefore response is assessed at
Week 10. The Committee concluded that, although the efficacy of veshalizhad been shown in GEMINI1

[19], it may have underestimated the proportion of people who wiavd a response to induction treatment in
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clinical practice, and that data on the outcome for those who responded aftéesmeee not available from

the trial.

5.1.3 Uncertainties generated by the evidence

The Committee considered the NMA presented by the company to estimate the refatitigeatss of
vedolizumab [19] compared thi adalimumab [25], infliximab [26] and golimumab [27]. It notedtthlinical
data for infliximab [26] and golimumab [27] were not available feogde who had previously had a TNF-
inhibitor. Therefore, for this subgroup a comparison could onlymagle between vedolizumab [19] and
adalimumab [25]. The Committee understood that the company had presenfedoNtMe subgroups rather
than the whole population. The Committee noted the ERG's concerns that ¢herdifferences between the
trials included in the meta-analyses, and the company had presentedfresua fixed-effect model which was
less suitable than a random-effects model in these circumstances. Thett€emmderstood that a NMA for
the whole population would include data from studies that included peopleagh@nd had not, taken a TNF-
inhibitor, and that these differences in patient characteristics may affedstiiesr Therefore, the Committee
recognised that the relative effectiveness of vedolizumab compared sili\fRa inhibitors, obtained from a

mixed treatment comparison of the whole population, would be subjechsiderable uncertainty.

5.1.4 Uncertainties around plausibility of assumptions and inpuke economic model

The Committee discussed the uncertainty around cost and frequesaygefy. The Committee noted that
when the company's model was run over 10 years, people wouldthaerations, and over a lifetime time
horizon up to 19 operations. The ERG considered that the total nofmbperations, and therefore the costs
was overestimated by the company. The clinical experts highlightedhidt surgery fotJC was normally
carried out in 3 stages in separate operations, and a person could hhee $urgery if there were
complications or further problems. The ERG considered the castrgéry from Buchanan 2011 [42], which
were used by the company and represented the total cost of multiple operatiendinical expert argued that
the costs reported by Buchanafl1l [42] only accounted for the cost of one operation. The Committee
concluded that the total costs of surgery in the company's base case ovéiightalue to the number of

operations included and those in the ERG exploratory base case were too low.

6. Appraisal Committee’s Key Conclusion

The Committee considered that taking into account the uncertainty of thevallies, and the costs of surgery
and post-surgery care, the ICER of vedolizumab for people whadtadad TNFe inhibitors before was well
within the range normally considered to be cost-effective. It wasetned that the plausible ICERs for people
in whom treatment with a TNE-inhibitor had failed were around the upper limit of the range normally
considered to be a cost-effective use of NHS resources. The Commitigermexcded vedolizumab, within its
marketing authorisation, as an option for treating moderately to sevactiye UC in adults only if the

company provides vedolizumab with the discount agreed in the patient ackesse.
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