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Abstract

As part of its single technology appraisal (STA) process, the National Instituteédth and Care Excellence
(NICE) invited the company that manufactures rivaroxaban (Xarelto, Bysgbmit evidence of the clinical
and cost-effectiveness of rivaroxaban for the prevention of advermsenwses in patients after the acute
management of acute coronary syndrome (ACS). The School of HedltiRelated Research Technology
Appraisal Group at the University of Sheffield was commissioned to abeasdependent Evidence Review
Group (ERG). The ERG produced a critical review of the evidendbdarlinical and cost-effectiveness of the
technology, based upon the company’s submission to NICE. The evidence was derived mainly from a
randomised, double-blind, phase lll, placebo-controlled trial of rivrax (either 2.5 mg or 5 mg twice daily)
in patients with recent ACS (unstable angina, non-ST segment elevationrdigbicdarction [NSTEMI] or ST
segment elevation myocardial infarction [STEMI]). In addition, all patientsived antiplatelet therapy
(aspirin alone or aspirin and a thienopyridine either as clopidogrel [approx. @986lopidine [approx. 1%]
according to national or local guidelines). The higher dose of Kabem (5 mg twice daily) did not form part
of the marketing authorisationA post-hoc sub group analysis of the licensed patients who h&i it
elevated cardiac biomarkers (that is, patients with STEMI and NSTEMI) without girmke or transient
ischaemic stroke showed that compared with standard care, the additicerafaban (2.5 mg twice daily) to
existing antiplatelet therapy reduced the composite endpoint of cardiovascoutalityy myocardial infraction

or stroke but increased the risk of major bleeding and intracranial hdexger However, there were a number
of limitations in the evidence base which warrant caution in its interpretdtiqrarticular, the evidence may be
confounded due to the post-hoc subgroup analysis, modifieatiorieto treat analyses, high dropout rates and
missing vital status data. Results from the pay’s economic evaluation showed that the deterministic
incremental cost-effectiveness ratio (ICER) for rivaroxaban in caatibmwith aspirin plus clopidogrel or with
aspirin alone compared with aspirin plus clopidogrel or aspirin alone was3fée2@uality adjusted life year
(QALY) gained. In contrastht ERG’s preferred base case estimate was £5,622 per QALY gained. The ICER
did not rise above £10,000 per QALY gained in any of the sensitimidyyses undertaken by the ERG, although
the inflexibility of the company’s economic model precluded the ERG from formally undertaking all desired
exploratory analysesAs such, only a crude exploration of the impact of additional bleediagtgould be
undertaken. The NICE Appraisal Committee concluded that the ICERs presentedlvwithin the range that
could be considered cost-effective and that the results of thésE@loratory sensitivity and scenario analyses
suggested that the ICER was unlikely to increase to the extent thetuitt become unacceptable. The
Appraisal Committee therefore concluded that rivaroxaban in combinatiomspitin plus clopidogrel, or with
aspirin alone, was a cost-effective use of NHS resources for prevattiemgthrombotic events in people with

ACS and elevated cardiac biomarkers.



Key pointsfor decision makers

¢ Rivaroxaban, in combination with aspirin plus clopidogrel or aspirin aleselted in clinically
significant reductions in atherothrombotic events compared with standardutancreased the risk of
major bleeding and intracranial haemorrhage in people who have had tancamnary syndrome

(ACS) with elevated cardiac biomarkers.

e The population in the phase lll trial of rivaroxaban may not be generalisalaldult patients with
recent ACS in routine clinical practice, who are usually older or to tiwikea greater incidence of

renal impairment and a higher baseline bleeding risk.

¢ Rivaroxaban, in combination with aspirin plus clopidogrel or aspirinealppears to represent a cost-

effective strategyn people with ACS and elevated cardiac biomarkers compared with standard care

e Other dual antiplatelet regimessch as ticagrelor and prasugrel (which are recommended in current
NICE guidelines for the acute and maintenance phases of ACS) were absethteffdiCE scope and
therefore the relative cost-effectiveness of rivaroxaban compared wih thterventions rather than

clopidogrel was not estimated.



1. Introduction

The National Institute for Health and Care Excellence (NICE) is an independmmisation responsible for
providing national guidance on promoting good health and prevemishgreating ill health in priority areas
with significant impact. Health technologies must be shown to be clinicédlgtee and to represent a cost-
effective use of National Health Service (NHS) resources in order for NICEdmmeend their use within the
NHS in England. The NICE Single Technology Appraisal (STA) procesallystovers new single health
technologies within a single indication, soon after the UK market authorisatioWjijin the STA process, the
company provides NICE with a written submission, alongside a matiel model that summarises the
companys estimates of the clinical and cost effectiveness of the technology. ubhigssion is reviewed by an
external organisation independent of NICE (the Evidence Review Group][E®hich consults with clinical
specialists and produces a reporifter consideration of the compaisysubmission, the ERG report and
testimony from experts and other stakeholders, the NICE Appraisaim@ea formulates preliminary
guidance, the Appraisal Consultation Document (ACD), which indicates the uetigdion of the Appraisal
Committee regarding the recommendation (or not) of the technology. Bldéeshare then invited to comment
on the submitted evidence and the ACD, after which a further ACD mayodeiged or a Final Appraisal
Determination (FAD) is issued, which is open to appeal. An ACD is mamuged when the technology is

recommendedithin its full marketing authorisation; in this case, a FAD is produidesttly.

This paper presents a summary of the ERG report [2] for the STivarbxaban for preventing adverse
outcomes after acute management of acute coronary syndrome (ACS) anumarg of the subsequent
development of the NICE guidance for the use of this drugniglaed. Full details of all relevant appraisal
documents (including the appraisal scope, ERG report, company andit@@nsubmissions, FAD and

comments from consultees) can be found on the NICE website [3].

2. TheDecision Prablem

ACS encompasses a range of conditions including ST segment elevatiorrdialdogarction (STEMI), non-
ST segment elevation myocardial infarction (NSTEMI) and unstable angina, @s)ng from thrombus
formation on an atheromatous plaque (an accumulation of fatty depdsits tlie arteries of the heart) [4].he
classification of ACS is largely based on the characteristics of the presenting etdaigyrean and levels of
cardiac biomarkers. The presence of acute chest pain and persistent ST segatéom eften indicates total
occlusion of the affected artery, resulting in necrosis of the tisqudied by that artery and is classified as
STEMI. In contrast, ACS without persistent ST segment elevation is ustlaligified as either UA or
NSTEMI based on the absence or presence of myocardial damage as evijetieedetection of a rise and or

fall of the blood level of a cardiac biomarker (e.g. troponin).

Although the incidence and prevalence of ACS are difficult to estimate, datatfre Hospital Episode
Statistics for England [5] and the Patient Episode Database for Wales {fssubat there were a total of
81,652 hospital admissions for myocardial infarction (Ml) betweerl 2062 and March 2013 (of these 80,150
were for acute Ml and 1502 for subsequent MI) in EnglandVdates. Similarly the Myocardial Ischaemia
National Audit Project (MINAP) database [7] (a national clinical audit of all hospitaBngiand [with the
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exception of Scarborough Hospital], Wales and Belfast that admit patients witil SFENSTEMI) recorded

80,974 hospital admissions with a final diagnosis of MI between ApfiR2and March 2013 Of these, 40%

were diagnosed as STEMI (32,665) and 60% were diagnosed as NSTEBOO48The average age of patients
with STEMI and NSTEMI was 65 years and 72 years, respectiigdhgpite improvements in survival after the
first and recurrent acute Ml over the last three decades, individuals ratfagh risk for recurrent events and
death. A recent record linkage study [8] of long-term progrindgland found that 86% of patients admitted
to hospital for acute MI between 2004 and 2010 survived for at leakty80 However, the 30 day survivors of
both first and recurrent acute MI were, respectively, at 2 and 3 ftighker risk of death from any cause
compared with the general population for at least 7 years after the everall $towivors of a first acute Ml,

the risk of a second acute MI was highest during the first year tiwithcumulative risk increasing more

gradually thereafter.

Dual antiplatelet regimens such as aspirin and an adenosinegutipke (ADP) receptor antagonist are the
mainstay of treatment in the pharmacological management of AGiflal treatment decisions are primarily
guided by the presenting diagnosidifferentiating STEMI (which requires immediate emergency restoration of
blood flow to the occluded artery) from UA/NSTEMI (where a partial thromlodigtruction leads to impaired
blood flow that may require less urgent intervention. The vast majofripatients with confirmed STEMI
undergo (primary) percutaneous coronary intervention (PCl)emdttluded artery [7].Immediately before
primary PCI patients usually receive a loading dose of aspirin and ar@é#ptor antagonist (clopidogrel,
prasugrel or ticagrelor), followed by maintenance treatment with dualaetgt therapy for up to 12 months.
Thereafter, aspirin is recommended to be taken indefinitely in people & w&hpirin is suitable [4;92]. For
patients with NSTEMI, treatment options in general, as recomeudoyg NICE Clinical Guideline No. 94, [4]
depend on an individual’s risk score of future cardiovascular (CV) events using an established risk scoring
system such as the Global Registry of Acute Coronary Events (GRé&l@&ification [13]. In addition to
aspirin, patients with predicted 6-month mortality risk greater than 1.5%saedyuoffered a loading dose of
one of clopidogrel, prasugrel or ticagrelor followed by maintenance treafarar to 12 months. Beyond this,

aspirin is recommended to be taken indefinitely in all patients for veeinin is suitable [4;9;10;12].

In the UK, the choice of the ADP receptor antagonist (e.g. clopidquasugrel or ticagrelor) varies based on
patient characteristics and nature of illness (STEMI or NSTEMI). In generamémeiadecisions are based on a
number of factors such as speed and potency of pharmacodyaetioit (ticagrelor and prasugrel are rapidly
available within 30 minutes after ingestion whereas clopidogrel has a delagtdbastion of several hours),
poor antiplatelet response (up to 30% of patients who receive clopidogrel arerlowesponders to its platelet
inhibition), potential concerns with compliance to short-acting drtigagfelor is dosed twice a day compared
with once a day clopidogrel and prasugrel), increased bleeding idafrélor is a reversible non-competitive
antagonist of the of the P2Xreceptors, whereas prasugrel is associated with an increased nisifoofand
fatal bleeding and is not recommended in patients aged over 75 yedmos@mdveighing under 60kg); and cost
(generic clopidogrel is markedly cheaper than either prasugrel or ticadfelpr)Despite variation in practice
among clinicians in the UK, aspirin in combination with ticagrelorraspgrel are increasingly being used and

recommended as first line treatments in the acute and maintenance phRG&s[d5;16].



Rivaroxaban (Xarelto, Bayer) is a highly selective direct factor Xa inhititibr oral bioavailability and a rapid
onset of action. Inhibition of factor Xa interrupts the intrinsic and esitripathway of the blood coagulation
cascade, inhibiting both thrombin formation and development of tirfid]. It was granted a new European
marketing authorisation in May 2013 and was launched in the UK in €204 Rivaroxaban is currently
licensed in the EU (including the UK) [17] for the prevention of atheoothotic events in adults after an ACS
with elevated cardiac biomarkers (STEMI and NSTEMI) only. The licensedisi@®B mg twice daily. It is
usuallyco-administered with a daily dose of 75 to 100 mg aspirin or a dailyafode to 100 mg aspirin (75 to
100 mg per day) plus clopidogrel (75 mg daiy)standard daily dose of ticlopidine (an antiplatelet agent not

available in the UK) [18] and is likely to be initiated in secondary care.

NICE issued a final scope to appraise the clinical and cost effectivenessrokaban, within its licensed
indication, for the prevention of adverse outcomes in patients after tite a@nagement of ACSThe
intervention was rivaroxaban (in combination with aspirin or withirasand a thienopyridine [clopidogrel])
with two comparators defined adopidogrel with aspirin and aspirin alone for people for whom clopidogrel is

considered unsuitable’.

3. Thelndependent Evidence Review Group Review

In accordance with the process for STAs, the ERG and NICE Hegportunity to seek clarification on
specific points in the company’s submission, in response to which the company provided additional information.
The ERG also modified the company’s decision analytic model to produce an ERG base case and to assess the
impact of alternative parameter values and assumptions on the model rEiseli@vidence presented in the

company’s submission and the ERG’s review of that evidence is summarised here.

3.1 Clinical evidence provided by the Company

The clinical effectiveness evidence in thenpany’s submission was based primarily on data from the ATLAS-
ACS 2-TIMI 51 study [19;20]. This was an internationamulticentre (766 sites in 44 countries including the
UK), randomised, placebo controlled trial, that was designed to evaluate fitaryefand safety of oral
rivaroxaban tablets (either 2.5 mg or 5 mg twice daily) with placebd5i526 adults with ACS (STEMI,
NSTEMI and unstable angina)lhe trial [19;20] consisted of three phasa$-day screening phase, a double
blind treatment phase and follow-up phase. The study begarmpaiiticipants being enrolled into the study
within 7 days of being admitted to hospital for an ACS. After stabilisaifathe index ACS event (and with
completion of any initial management strategies such as revasatitam), patients were stratified on the basis
of whether they were planned to have clopidogrel or ticlopidine in additioaspirin as standard care
(stratum 1: aspirin only [n=1053]; stratum 2: aspirin plus clopielogr ticlopidine [n=14,473]). All patients
who received clopidogrel (approx. 99%) or ticlopidine (approx. 1%) fatbwational or local guidelines (the
daily maintenance dose did not exceed 75 mg a day for clopidog@30omg twice daily for ticlopidine).
Patients were randomised (>24 hours post hospitalisation) to 1 of 3a@ntéagnoups: rivaroxaban 2.5 mg
(n=5174), rivaroxaban 5 mg (n=5176) or placebo (n=51a&en twice daily with a maximum follow-up of 31

months. The mean duration of treatment with the study drugl&dsmonths. All primary and secondary
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efficacy endpoint analyses were subject to a hierarchical testing strategy andomducted according to a
modified intentionto-treat (mITT) approach (the primary evaluation strategiis included all randomised
patients [with the exception of those from 3 sites where trial miscbmeas identified] and the endpoints that
occurred until 30 days after treatment discontinuation with cempafirpatients thereaftemwith sensitivity

analyses using variations of the intenttortreat analysis sets

During the marketing authorisation process, the European Medicines AgEviéy) requested that a narrower
population of patients with ACS be identified from the ATLAS-ACSIRHT51 trial [19;20] who derived the
most favourable benefit from the addition of rivaroxaban to existing antiplatelediply The population
identified by the company, and accepted by the EMA, was adult patientbathACS with elevated cardiac
biomarkers excluding patients with a history of stroke or TIA.e Shbsequent marketing authorisation was

granted for this subgroup of people who thereby form the licgnsedlation.

The main findings of the post-hoc subgroup analysis in the licgmsgalation (all strata, n=12,353; 80% of
total population) showed that treatment with rivaroxaban (either 2.5 mg tsite or 5 mg twice daily)
significantly reduced the primary composite efficacy endpoif@\éfdeath, Ml or stroke (Table 1). There were
differences in the statistical significance between the componentseotomposite efficacy end points.
Rivaroxaban 2.5 mg twice daily significantly reduced the risk oftdfeam CV causes compared with placebo,
but did not reduce the risk of MI. In contrast, rivaroxaban 5 mg twicg sigihificantly reduced the risk of Ml,
but did not reduce the risk of CV death. Although neither doseaited! a statistically significant change in the
incidence of stroke, both midpoint estimates indicated increased riskmilargpattern was also observed for
the total population of the ATLAS-ACS 2-TIMI 51 trial [19;20].

The company did not report any results in relation to treatment complianmeermature discontinuation of
study treatments for the licensed population as data were not available at the girhenission. For the total
trial population, among patients who received at least one dose ofyadstig] premature discontinuation of
treatment occurred in 26.9% (1376/5115) of patients receiving themg. dose of rivaroxaban, 29.4%
(1504/5110) receiving the 5 mg dose of rivaroxaban and 26.4%1/81%5) receiving placebo. No statistical
comparisons were reported for these differences. The most commonsrdasaliscontinuation of study
treatment were adverse events and consent withdrawal. Comparedasého, rivaroxaban increased the rates
of non-coronary artery bypass grafting Thrombolysis in Mydiehinfarction (TIMI) major bleeding in a dose-
dependent manner. As such the bleeding rates from the licensed Bscendaily dose were considered m@o
appropriate than a pooled estimate to represent the licensed dose: hazarR)adid4, 95% CI: 1.97 to 6.01,
p<0.001.



Table 1. Primary Efficacy Endpoint Analysisinthe ATLASACS2-TIMI 51 Trial (mITT analysis excluding 3 sites): Licensed population
Stratum 2 Rivar oxaban Placebo | 2.5 mgbd vs. placebo 5 mg bd vs. placebo Combined vs. placebo
25mgbd | 5mghd Combined
Endpoint HR (95% CI) p-value | HR (95% CI) p-value | HR (95% CI) p-value
All strata (N=12,353) N=4104 N=4089 N=8193 N=4160
Primary Endpoint: 6.2% 6.1% 6.2% 7.9% 0.80 (0.68-0.94) | 0.007 0.79 (0.67-0.93) 0.004 0.79 (0.69-0.91) | 0.001
Composite of CV death,
MI, stroke
CV Death 1.7% 2.6% 2.1% 3.1% 0.55 (0.41-0.74) | <0.001 0.89 (0.69-1.15) 0.360 0.72 (0.57-0.90) | 0.004
MI 4.3% 3.6% 3.9% 4.9% 0.88 (0.72-1.08) | 0.215 0.75 (0.61-0.92) 0.007 0.81 (0.68-0.97) | 0.021
Stroke 0.9% 0.9% 0.9% 0.7% 1.23 (0.75-2.02) | 0.403 1.38 (0.85-2.24) 0.190 1.30 (0.85-2.01) | 0.225

bd, bis die (twice daily); CI, confidence interval; CV, cardiovascular; HRatttazatio; MI, myocardial infarction; mITT, modified intentibo-reat

@ Data for strata 1 (aspirin alone) and strata 2 (aspirin plus clopidogrel or tislpiduld not be presented as these were considered to be confidential by taeycomp




3.1.1 Critique of the Clinical Evidence and Interpretation

The systematic review process followed by the company was compirehand the ERG was confident that all

relevant studies (published and unpublished) of rivaroxaban for ¢hvergion of adverse outcomes in patients
after the acute management of ACS were includdthough the ERG considered the ATLAS-ACS 2-TIMI 51
trial to be a well-designed, multicentre, randomised, controlled trial ofreakomethodological quality, there

were a number of limitations and uncertainties in the evidence basén widoraned caution in its

interpretation.

e Strength of post-hoc analysis

The main clinical effectiveness data for rivaroxaban were based ohgmstibgroup analyses of participants
from the ATLAS-ACS 2-TIMI 51 trial that had a recent ACS with elevatediaadtiomarkers but without prior
stroke or TIA (the licensed population). The study was not poweretis post-hoc subgroup analysis and the
effect of initial randomisation may have been lost. In addition to the kfiavitations of post-hoc subgroup
analyses, [21] Sun et al. [22] also suggest that the credibility ofaubgffects, even when claims are strong,
is usually low. However, this post-hoc subgroup analysis amged out at the request of the EMA to identify a
narrower population of patients with ACS who may have a more favourahb#dit-risk balance obtained from
treatment with rivaroxaban in addition to dual antiplatelet therapy. Moreahweerminology ‘elevated cardiac
biomarkers’ is less sensitive than if a patient exhibits a rise and/ or fall in their cardiac biomarkers (preferably
troponins) as many patients have persistently raised biomarkers outside téwt 0brACS [23] In current
practice, the diagnosis of NSTEMI requires evidence of myocardial istd@embined with a rise and/or fall
in the blood level of a cardiac biomarker. In addition, the sensitifibjomarker assays has increased since the
trial was conducted. As a result, if more sensitive assays had been availatgaruATLAS-ACS 2-TIMI 51
trial, more patients might have been diagnosed with NSTEMI rather than tWAharefore included in the

licensed population.

e Duration of treatment

The mean treatment duration with rivaroxaban in the ATLAS-ACS 2-TIMbktaidy was 13.1 months. As a
result, efficacy and safety of rivaroxaban 2.5 mg twice daily beyondittésis limited. This is reflected in the

summary of product characteristics, [17] which recommends thahséote of treatment beyond 12 months
should be done on an individual patient basis because experience umemt®4 is limited. However, a more

precise continuation rule was not provided by the company.

¢ Robustness of results

The different components for which the 2.5 mg and 5 mg dosgeshstatistically significant reductions has
been extensively discussed in a US FDA briefing document [24] (alliai whole trial population of ATLAS-
ACS 2-TIMI 51 rather than the licensed populatioithis document concluded that ‘the proposition that a lower
dose of an antithrombotic drug is significantly more effective #hdmgher dose lacks biological plausibility'.
Similarly, the EMA's assessment report [2bhcluded that these findings may partly have been due to chance.
As a result, the ERG considered the HRs from the combined dose to be morelepldnagibthose of the

individual doses for CV death, Ml and stroke



The ERG also considered the validity of the results from the ATLAS-208MI 51 trial to be questionable as
a result of the high discontinuation rates and missing vital status datafeostudy. Despite the lack of
corresponding data for the licensed population, 15.5% (2402/15,52&)eofotal randomised population
prematurely withdrew from the study (rivaroxaban 2.5 mg twimié/d15.0%; rivaroxaban 5 mg twice daily,
16.3%; placebo, 15.1%). It has been reported that in getherahlidity of a study may be compromised for
losses between 5% and 20% [26]. In addition, rates of prematurdraviél in the ATLAS-ACS 2-TIMI 51
trial were considerably higher than other similar randomised ACS trials: AFFERA (apixaban), 1.8%
(131/7392) [27]; TRACER (vorapaxar), 5.9% (761/12,944);[F8ATO (ticagrelor), 3.0% (562/18,624) [29]
and TRITON (prasugrel), 5.9% (804/13,619) [30]JAt the end of the ATLAS-ACS 2-TIMI 51 trial, vital status
was unknownn 495 of the 15,526 patients (3.2%). Due to the missing data on vital dfadus,is a potential
risk that informative censoring has occurred (i.e. patients whoalrbfand are therefore censored] are more or
less likely to experience the primary outcome of interest compared to thegimirey in the study), which may
be compounded if the reasons for, or frequency of, dropiffersl between treatment groups [31]. In this
example the concern is that rivaroxaban causes more bleeding, bleedingeaduid discontinuation and that
any subsequent CV events, including fatal events, that are at incre&sddeito the history of bleeding as
reported in the literature would not be recorded 382- Whilst no detailed discussion of this issue was
provided in the EMA’s assessment report, the ERG considered that the efficacy analyses were at risk of bias
because prognoses may differ in those patients who withdrewtfre trial. The likely magnitude of any bias

introduced by informative censoring in the clinical outcomes and in cfesttigéness analyses was unknown.

o Applicability of trial results

The population (all randomised patients) in the ATLAS-ACS 2-TIMI 51 stuwdye predominantly men
(74.7%) and the mean age was 61.8 years. However, ACS patiémgland are usually older, with a mean
age of 65 years and 72 years for patients with STEMI and NSTEMEatdggly. [7] In addition, the EMA’s
assessment report [25] noted that the ACS population in the trial were conswéeat low risk. The trial
participants had little co-morbidity, lower than usual use of PCI and incladethtively small proportion of
people who were aged over 75 years (n=1405, 9.0%) or had impair@dfunction with creatinine clearance
<50 ml/min (n=1086, 7.1%). As a result, the findings from tHEAS-ACS 2-TIMI 51 trial may not be
applicable to an older population or those with a greater incidence of reratrmapt and a higher baseline

bleeding risk.

3.2 Cost-Effectiveness Evidence

The company conducted a systematic review on the cost-effectivenéstereentions for the secondary
prevention of ACS As no relevant studies were identified, the company developed a decavomic model
(constructed in Microsoft Exc8 to estimate the cost-effectiveness of rivaroxaban plus aspirin, witftraut

clopidogrel, compared to aspirin, with or without clopidogrel.

The model employed a state transition cohort approach which consistedbb$emation period intended to

replicate the duration of the trial data, and an extrapolation pefibd.model had a time horizon of 40 years.
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In the observation period the initial two cycles had a cycle length afd 8 weeks respectively and the
remaining cycles used a cycle length of 12 weeks. The extrapolation taided after 96 weeks (the
beginning of thel0" cycle) and had a cycle length of 6 monthdalf-cycle correction was performedrhe
model used a NHS and Personal Social Services perspective and discoumeeddsitsl and quality adjusted
life years (QALYSs) at a rate of 3.5%.

The population modelled was the subgroup of patients in the ATLAS-AU®IR51 trial who were biomarker
positive and had not experienced a prior stroke or transient ischaemic(attack The model consisted of a
number of health states corresponding to whether no further ACS evemtisedcavhether the patient suffered a
subsequent ACS event or whether a patient died. The subsequent &@Sansidered in the model were: MI,
ischaemic strokel$), haemorrhagic stroke or intracranial haemorrhage (HS/ICH); a bleedsm ewnd
revascularisation. These ACS events fell into two broad categories: thodengith term implications for the
relative risks of developing further conditions, utility and costs (®lahd HS/ICH); and those deemed to be
transient events where the impacts were limited to one model cycle (bleedingvascularisation). The long
term ACS events had two subsequent tunnel states to allow for patiglittsto improve over time and for the
cost of treatment and relative risk of suffering from a subsequamt ¢o fall over time. Patients could
experience up to three ACS events. The specific ACS gegperienced were recorded when patients suffered
from two or fewer events; however, when three events ocgltneds assumed that one event of each type (i.e
an MI, an IS and a HS/ICH) had occurred. A one-off cost andyuti#crement was applied to patients who
entered a transient event staleransient health states were only applied in the observation periodrabtied.
Patients could die at any time in the model from MI, IS, HS/ICH, other CV or bteedients and non-CV

causes.

Patients were only eligible to receive rivaroxaban in the observation pé&tiedobserved continuation rates
from the ATLAS-ACS 2-TIMI 51 trial were adjusted downwards usingeg opinion to reflect the fact that
some patients may stop receiving treatment with rivaroxaban in Miite the summary of product
characteristics. Discontinuation rates due to subsequent ACS events weed ferniv the ATLAS-ACS 2-
TIMI 51 trial for rivaroxaban and clopidogrel treatmenttthe patients did not discontinue treatment due to an

ACS event, they continued clopidogrel treatment for one year and aspirmengandefinitely.

Transition probabilities in the observation period were based on dataHe®TLAS-ACS 2-TIMI 51 trial.

For long term ACS events, Weibull curves were fitted to the trial data. Thisndastaken independently for
both the rivaroxaban 2.5 mg data and for the placebo data. In theailmseperiod it was possible for patient
with no prior long term ACS events to transition to the multiple long ®@8 event states. For transient ACS
events, the total number of events in the observation period were @dgdider and this was then divided by
the total number of patients in the trial. The transition probabilities in thapekation period were estimated
from the trial data assuming that the underlying rates in the lastlrtiote cycle were maintained, but then
subjected to changes due to patieaigeing. Further details on how changes due to ageing were appled to t

transition probabilities are provided in the ERG report [2]. It was asguhat it was not possible for patients
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who experienced no further ACS events in the observation period to tnanseitibe multiple long term ACS

event states in the extrapolation period.

If a patient experienced a long term ACS event, a relative risk was applied tolihbififyothat the patient
would experience another ACS event. The relative risk was calculateddasinfjom ATLAS-ACS 2-TIMI 51
trial on the relative number of ACS events compared to the number of ACS avém first 6 months and an
estimate ofrelative risk after one year based on Smolina et al [8]. The relativéadiked over time so
different values were calculated for each of the model tunnel states. Full detziie time relative risks were

calculated are given in the ERG report [2].

The assumed daily costé treatments were: rivaroxaban £2.10, clopidogrel £0.06 andragpif03 The cost
of treating subsequent ACS events (long term and transient) were caladetgdhe NHS reference costs [35]
and the cost of follow up was obtained from Heeg et al [36 daily cost of rehabilitation from an ACS event
was calculated from the NHS reference costs and the duration of rehabilitatidraged on clinical opiniorif
apatient experienced multiple dissimilar events, it was assumed that the coi$t efdiats applied even though
the preceding event would already have been costed if it occurredliffe@nt model cycle. If a patient
experienced multiple similar events, it was assumed that the cost afrenBvent applied. The costs, excluding

the drug costs, used by the company in their base case are givarier2T

Utility values were obtained from Greenhalgh et al [37o calculate the improvement in utility that the
patients could experience in the stroke health states over the initial yearpdatarér and Brazier on the utility
of stroke patients in the UK at baseline and 12 months after the stokgenl were 1ex1[37;38] Based on
these values it was assumed there was a 33% improvement in apatiekes utility over 12 months. The
utility of stroke patients 82 months after a stroke was assumed to be the average of the ealger 06
months and the value post 12 months. The company providettteenental cost-effectiveness ratio (ICER) in

terms of cost per QALY gained for a base case analysis and for senaitiaiyyges (Table 3)
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Table 2: The costs? excluding drug costs, and utilities used in the company’s base case

ACS event Acute care | Follow—on | Cost (3° Cost (later | Utility Utility Utility
(133 care (293 and 4th 3 | 3 months) | (1% (2™ (3¢
months) months) months) cycle) cycle) cycle)

No further ACS | £0 £0 £0 £0 0.842 N/A N/A

event

Ml £3,586 £1,980 £1,440 £540 0.779 0.821 0.821

IS £7,756 £3,060 £4,200 £1,560 0.703 0.748 0.792

HS/ICH £12,778 £3,060 £4,200 £1,560 0.703 0.748 0.792

MI+MI £7,171 £1,980 £1,440 £540 0.607 0.674 0.674

IS+IS £15,512 £3,060 £4,200 £1,560 0.494 0.559 0.627

HS/ICH + £25,556 £3,060 £4,200 £1,560 0.494 0.559 0.627

HS/ICH

MI+IS £11,342 £5,040 £5,640 £2,100 0.548 0.614 0.650

MI+HS/ICH £16,364 £5,040 £5,640 £2,100 0.548 0.614 0.650

IS+HS/ICH £20,534 £6,120 £8,401 £3,120 0.494 0.559 0.627

3 ACS events £24,120 £8,101 £9,841 £3,660 0.385 0.459 0.515

PCI/PTCA £2,082 N/A N/A N/A 0.792 N/A N/A

CABG £9,619 N/A N/A N/A 0.742 N/A N/A

Major Bleed £670 N/A N/A N/A 0.750 N/A N/A

Minor Bleed £68 N/A N/A N/A 0.8 N/A N/A

Bleed requiring | £130 N/A N/A N/A 0.8 N/A N/A

medical attention

Fatal Ml £1,500 N/A N/A N/A 0 0 0

Fatal IS £4,500 N/A N/A N/A 0 0 0

Fatal HS/ICH £4,500 N/A N/A N/A 0 0 0

Other CV death | £3,000 N/A N/A N/A 0 0 0

Non CV death | £300 N/A N/A N/A 0 0 0

ACS, acute coronary syndrome; CV, cardiovascular; HS, haemorrhagic strbkenti@cranial haemorrhage;
IS, ischaemic stroke; MI, myocardial infarction

2 All costs are valued in 2012/13 prices
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Table 3: Scenario analysisresults from the economic model presented by the company

Scenario analysis Total costs?® Total QALYs Incremental I ncremental ICER
Rivar oxaban plus Aspirin Rivaroxaban plus | Aspirin with Costs (£) QALYs (E/QALY)
aspirin with or with or aspirin with or or without
without without without clopidogreél
clopidogr el clopidogrel clopidogrel
Base case analysis £14,768 £14,004 9.56 9.44 £764 0.12 £6,203
Probabilistic sensitivity analysis £14,802 £14,099 9.53 9.40 £703 0.13 £6,298
Transition probabilities were calculated | £15,363 £14,480 9.52 9.40 £883 0.12 £7,405
only from those patients who receivad
thienopyridine
Transition probabilities were non- £16,290 £15,431 9.75 9.62 £859 0.13 £6,468
parametrically estimated
No efficacy adjustments were made for | £13,794 £13,045 10.09 9.96 £749 0.13 £5,824
patients discontinuing clopidogrel
Utility values collected in the ATLAS- £14,768 £14,004 9.83 9.71 £764 0.13 £5,935
ACS 2-TIMI 51 trial were used
Utility values return to the baseline utility £14,768 £14,004 9.61 9.49 £764 0.12 £6,195
value after 12-18 months.
A utility of 0.22 is applied to fatal events| £14,768 £14,004 13.39 13.28 £764 0.10 £7,147
[37]
Death is assumed to cost £0 £13,522 £12,707 9.56 9.44 £815 0.12 £6,618
Patients are not at an increased risk of § £15,960 £15,169 9.81 9.68 £791 0.12 £6,439
subsequent ACS event following an Mi,
IS or HS/ICH
Patients do not suffer from an increased £31,094 £30,195 14.09 13.91 £899 0.18 £4,928
risk of death due to age
Patients do not have an increased risk g £29,633 £28,705 14.34 14.16 £928 0.18 £6,745
death due to ageing or from having a pri
ACS event

ACS, acute coronary syndrome; HS, haemorrhagic stroke; ICER, incrememtaffeoveness ratio (in terms of cost per QALY gained); ICH, intracraniahbabage; IS,

ischaemic stroke; MI, myocardial infarction; QALY, quality adjusted life year

@ All costs are valued in 2012/13 prices
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3.2.1 Critique of the Cost-Effectiveness Evidence and Interpretation

The mathematical model submitted by the company had many limitationspfmaisich were resolved by the
company during the clarification process. Post clarification, the B&{three key remaining concerns. First,
the model structure had the potential to cause inaccuracies as it could ndteréiole between multiple ACS
events. Second, the scenarios surrounding the use of pooled effitacyhe risk of fatal bleeding events and
adjustment for informative censoring were not explored in the comypauymission. Finally, the ERG had
concerns with the parameterisation of uncertainty in the conmparyel.

The model’s lack of ability to track the time between multiple ACS events caused the poteniigdcuracies

in three ways. First, for those patients who transitioned irgonthltiple event states from the single event
states, the cost and QALYs decrement associated with the first event was regpgtiedd, patients who suffer
from two events in one time cycle were not distinguished frorsethgatients who suffer multiple events in
separate time cycles Finally, for patients who suffer from multiple events in separate tiyedes any
improvement over time that they may have experienced was ign®tedte are two solutions to this problesn:
more complicated state transition cohort model could e developed so that cost and utilities for each
multiple event state can vary by the preceding health state and the timerb#teevents or a patient level

simulation approach could haleentaken.

In the company’s submission, ho scenario was presented using the pooled data from the 2.5 mgragd 5
rivaroxaban twice daily trial arms. This was of concern to the ERG, as tfedpmtata was the ER& preferred
clinical evidence for the effectiveness of rivaroxaban plus aspirin withithowt clopidogrel compared to
aspirin with or without clopidogrel for the secondary prevention oBA&dditionally, the numbers of fatal
bleeding events were included in the number of othérd€aths in the model. As such, only crude scenario
analyses around the deaths due to bleeding could be undertaken, as teeofidathl bleeding events in each
model time cycle could not be identifieihe ERG viewed this information to be important to the decision

problem as censored patients may have experienced a bleeding event gmétgen

The ERG had two main concerns with how uncertainty was parameterised in the company’s base case
probabilistic sensitivity analysis (PSA)irst, published standard errors were ignored. Sedbedshape and
scale parameters used in the Weibull distributions were sampled indepgrideodrtainty was parametrised in
the companis model using a beta distribution, which was used to create a probabilistic drdipafameters,
except the shape and scale of the Weibull paramdthesbeta distribution was used to draw parameters values
of £25% of the mean value of most the remaining parameters. Thexuo@ption to this was the relative risk of
subsequent events after an ACS event where the beta distribution was drsed parameter values of £50% of
the mean value. The ERG believed that this was inappropriate, as therpuvlisbed uncertainty estimates
available for the utilities used in the companmodel and the NHS reference costsThe ERG also believed
that the shape and scale parameters in the Weibull distributions shandd been correlated using an

appropriate variance-covariance matrix.
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The ERG also had concerns about the utility values used in the modatdke patients, the relative risks
applied to patients after a subsequent ACS event, the calculation of life yemd gad informative censoring.
There was limited empirical ewidce to support the improvement of stroke patient’s utility over 12 months
compared to the values presented in Greenhalgh et al T3W§refore, the ERG had concerns about including
the improvement in strokeatient’s utility values in the model. The relative risks for further ACS events used by
the company after a patient experienced a subsequent ACS was higgemé&ACS events in the long term
tunnel state than the preceding two tunnel states. The ERG believed that thigpleasible. The ERG also
had concerns about whether the method used to calculate the relativeasskppropriateln the company’s
model, the life years gained matrix was calculated using a cycle lengthwéeks instead of the actual cycle
length of 12 weeks. The ERG believed that scenarios to address infermatigoring by increasing the

number of non-fatal bleeding events should also have been conducted.

3.3 Additional Work Undertaken by the Evidence Review Group

The ERG undertook three main pieces of additional work. FirsR 8#ewas parameterised using the published
uncertainty estimates in the cost and utility data. Second, the ERG alsoepethsidrange of additional
scenarios that were potentially relevant to the decision problem but wereesenigd by the company. Finally

the ERG conducted a crude sensitivity analysis on the expected noinfisiadl bleeding events.

The ERG updated the compaspase case PSA so that the published uncertainty estimates in the utilities and

the costs were used. All random samples were taken from normaluietiowith utilities constrained to be
equal to or less than one. The ERG chose to keepdtm@ptions and data used in the company’s base case SO

that the ERG’s PSA ICER could be compared to the companys base case deterministic ICER. All parameters
were assumed to be normally distributed with the ERG calculating standansifer each of the NHS reference
costs used in the company’s model. As the ERG did not have the variance covariance matrix for the shape and

scale parameters for the Weibull curves, correlation could not be enforced anddbtes left independent

In addition to the scenario analyses presented by the company (@ tbetfollowing list), the ERG undertook
additional analyses (points 5-10):

1. The transition probabilities could be estimated in the observation periodl(irsycles) using data
directly from the ATLAS-ACS 2-TIMI 51 trial. The ERG preferred thesga to the Weibull curves
as when the Weibull curves were used the model over predicted the ob&@Seelvents from the
ATLAS-ACS 2-TIMI 51 trial.

2. The licence indication for rivaroxaban is primarily for a duration of aar ywith use for another year
determined on an individual patient badike ERG’s clinical advisors’ believed that given the licence
most clinicians would discontinue rivaroxaban treatment after one year.

3. The baseline utility of the population in the model were age adjusted wsiadrdm Ara and Brazier
[38]. The utilities presented in Table 2 were then used as multipliers to the age adljlist
The initial cost of only one ACS event was applied to the multiple ACS evealth Istates.

Utility data published by Greenhalgh et al [37], which showed nadugment over time in stroke

patients utility, were used.
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6. The relative risksvere the same as the company’s base case unless they were less than one and half.
All relative risks that were less than one and half, were set to one and half.

7. The life years gained matrix, as well as the costs, were adjusted to reflect timaidiletime cycle in
the observation period (after the first two cycles) was 12 weeks, noedids.

8. The number of non-fatal bleeding events were multidhig8 in the rivaroxaban model arm.
All relative risks for all future ACS events, after a subsequent &&fit, was one in the extrapolation
period.

10. The relative risk of all future ACS events following a subsequent AC8tevas set to 5 in the
extrapolation period

As independent Weibull curves were fitted to otki®df deaths (which include fatal bleeding events) in the
company’s model, the ERG could not easily amend the model to assessrigigvity of the compariy base

case ICER to the HR for fatal bleeding which could be biased by infoenegimsoringFurther details are
provided in the ERG report [2]The ERG considered a range of additional fatal bleeding events ranging from
no additional fatal bleeding events (companpase case) to 20 additional bleeding eventghich was

considered to be an extreme vallr each integer in this range, ICERs were calculated.

3.3.1 Results of the additional comparisons

The results of the ERG’s revised PSA are given in Table 4. As the ERy’s probabilistic ICER was close in value
to the company deterministic ICER (£6203), it was assumed that subsequent analysiesbeoundertaken
deterministically.

The first four scenarios presented by the company, the six additaareréos conducted by the ERG and their
corresponding results are presented in Tablk dan be seen that the ERG’s preferred base case ICER is lower
than the company’s base case ICER at £5,622 per QALY gained compared to £6,203 per QALY gained. None

of the analyses conducted by the ERG increased the ICER to be greaftQ/000 per QALY gained.

The result of the ERG’s crude exploratory analysis on the number of fatal bleeding events is presented in Fig 1
The results showed that even if rivaroxaban 2.5 mg twice dailsedaan additional 20 fatal bleeding events
compared with the event rate observed in the trial the ICER was nottestitnebe greater than £10,000 per

QALY gained. This suggested that the impact of any informative dagseas not likely to be large.
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Table 4: The results of the ERG’s exploratory analyses

Code Change from company’s base Total costs?® Total QALYs Incremental | Incremental ICER
case Rivaroxaban | Aspirinwith | Rivaroxaban | Aspirin with costs QALYs (E/QALY)
plus aspirin or without plus aspirin or without
with or clopidogreél with or clopidogrel
without without
clopidogrel clopidogreél
The company’s £14,768 £14,004 9.56 9.44 £764 0.12 £6,203
base case
The ERG’s PSA Uncertainty was characterised £14,806 £14,045 9.54 9.42 £761 0.12 £6,150

using published information,
where available

1 Transition probabilities are £16,290 £15,431 9.75 9.62 £859 0.13 £6,468
estimated directly from trial data

2 Rivaroxaban is discontinued afte £14,629 £14,004 9.56 9.44 £625 0.12 £5,323
one year

3 The utilities are age adjusted, £14,768 £14,004 9.07 8.95 £764 0.12 £6,536
using Ara and Brazier [38]

4 The cost of one ACS event is £13,592 £12,818 9.56 9.44 £768 0.12 £6,240
applied to the multiple ACS ever
states

5 No improvement over time in the £14,768 £14,004 9.53 9.41 £764 0.12 £6,289
utility of stroke patients

6 The relative risk of a subsequen £15,007 £14,235 9.59 9.47 £773 0.12 £6,250
ACS event is not less than 1.5

7 Costs and QALYs are calculateg £14,804 £14,026 9.49 9.37 £778 0.12 £6,357

using a cycle length of 12 weeks
in the observation period

8 There are 5 times as many non- £14,874 £14,049 9.56 9.44 £824 0.12 £6,714
fatal bleeding events

9 No increased risk of a further £15,960 £15,169 9.80 9.68 £791 0.12 £6,439
ACS event

10 The relative risk of all further £12,293 £11,606 9.04 8.92 £686 0.13 £5,412
ACS eventis 5

ERG base case £14,650 £13,947 9.17 9.05 £703 0.12 £5,622

1+2+3+4+5+6+7
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ERG, Evidence Review Group; ICER, incremental cost-effectiveness ratio;pR@xabilistic sensitivity analysis; QALY, quality adjusted life year

2 All costs are valued in 2012/13 prices
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INSERT Fig 1: Theimpact of additional fatal bleeding events on the ICER for patients
receiving rivar oxaban

3.4 Conclusions of the Evidence Review Group Report

On the basis of the evidence submitted by the company, the ERMaeth that compared with standard care,
the addition of rivaroxaban (2.5 mg twice daily) to existing antiplatelet thexsghyced the composite of CV
mortality, MI or stroke MI but increased the risk of major bleeding iatrdcranial haemorrhage. However,
there are a number of limitations and uncertainties in the evidence bacle wérrant caution in its
interpretation. Due to the post-hoc mITT analyses, high dropoutaradesnissing vital status data, inference of
treatment effects (including magnitude) may be confounded. k&heuncertainties in the clinical evidence
relate to duration of treatment, generalisability to the UK population and the possifilitias due to

informative censoring.

On the basis of the company’s economic evaluation, the base case results for the addition of rivaroxaban (2.5
mg twice daily) to existing antiplatelet therapy would result in an ICER6¢203 per QALY gained. The
ERG’s base case estimated the ICER to be £5,622 per QALY gained. The ERG explored the potential effects of
bias due to informative censoring on the ICER and concluded that ifitertainties in the clinical data were
resolved, the ICER was unlikely to be above £10,000 per QALY gained

4 Key Methodological |ssues

Several important methodological issues were highlighted during the apprkisst, other dual antiplatelet
regimens were absent from the NICE scope and therefore the relativeffectteness of rivaroxaban
compared with these interventions could not be estimated. Such intergantbrded prasugrel and ticagrelor
which are recommended in current NICE guidelines for the acute andenwine phases of ACS [9;12].
Second, there were concerns that missing data from people who withidiesve lost to follow up from the
ATLAS-ACS 2-TIMI 51 trial may result in informative censoring (that is, the patietis drop out, and whose
data are therefore censored, have different outcomes to those who rethaitri@) leading to biasThird, the
ERG could not carry out all the exploratory analyses that it deemed potentigyant due to the model
structure. These included amendment to the HRs for fatal bleedg,pmiled efficacy data rather than the 2.5

mg dose alone and adjusting for the possibility of informative c&ngso

5 National Institute for Health and Care Excellence Guidance

In March 2015, on the basis of the evidence available, including verbahdagtifrom invited clinical experts
and patient representatives, the Appraisal Committee produced the folldnéhgdidance to the NHS in
England (TA335) [39]:

¢ Rivaroxaban is recommended as an option within its marketing awattionisin combination with aspirin
plus clopidogrel or aspirin alone, for preventing atherothrombogatevn people who have had ACS with
elevated cardiac biomarkers.
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e Clinicians should carefully assess the person's risk of bleedingeliedatment with rivaroxaban is started.
The decision to start treatment should be made after an informed dischesi@en the clinician and the
patient about the benefits and risks of rivaroxaban in combinationasjihiin plus clopidogrel or with
aspirin alone, compared with aspirin plus clopidogrel or aspirin alone.

e A decision on continuation of treatment should be taken no later thamfths after starting treatment.
Clinicians should regularly reassess the relative benefits and fiskstinuing treatment with rivaroxaban
and discuss them with the patient.

5.1 Consideration of Clinical and Cost-Effectiveness I ssuesIncluded in the Final Appraisal Deter mination
The full list of the issues considered by the Appraisal Committee camube iio the FAD [39]. The key issues
are described in the following sections.

5.1.1 Current Clinical Management

The Appraisal Committee considered the current clinical management of ACSlamé&agd noted that there is
some uncertainty as to when and how rivaroxaban would be bestadrateg into the treatment pathway.
Clinical specialists advised the Appraisal Committee that the mean time to rst@rdxaban in
ATLAS-ACS 2-TIMI 51 was 4.6 days, but the majority of patients ngland are discharged from hospital by
then. In addition, if rivaroxaban was to be started in secondary luareauld result in patients staying in
hospital longer, which would not happen if it was started in primamy. c@he Committee heard from its GP
members that, after an ACS event, patients would usually be seemeibyGP within 1 week of being
discharged from hospital. The Committee accepted that the discharge gunmincdris sent to the patient's GP
at the time of discharge would give sufficient information for the GRtaot treatment with rivaroxaban.

However, the Committee also acknowledged that its introduction might haféeanon the existing pathway.

5.1.2 Uncertainties in the Clinical evidence

The Appraisal Committee noted that in clinical practice, people with ACS ardyuslaidr than those patients
who were recruited to ATLAS-ACS 2-TIMI 51 study. In addition, the fgtticipants could be consideredaas
relatively low-risk population because they had little comorbidity, lower thaal use of PCI and included a
relatively small proportion of people aged over 75 years or with ieghainal function. Clinical specialists
advised the Appraisal Committee that the average age difference between fraptriation and patients seen
in clinical practice was not likely to be clinically significant and that patientsiited to the ATLAS-ACS 2-
TIMI 51 study were similar in terms of baseline characteristics to thexsaited to other trials in ACS. The
Committee was persuaded that the issue of generalisability was simdas adir trials in this condition, and
concluded that the results of ATLAS-ACS 2-TIMI 51 trial were relevant to routiniealipractce.

The Appraisal Committee considered the results of the ATLAS-ACS 2-TIMtrial and noted that the
company had presented clinical-effectiveness results for the ovésblpdpulation and also for a post-hoc
subgroup analysis of patients with elevated cardiac biomarkers (STEMN&m&MI) and no history of a
stroke or TIA (80% of the total trial population). The Appraisal Committes awgare that this post-hoc

subgroup analysis was carried out at the request of the EMAranitigd efficacy results that tended to be
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more favourable to rivaroxaban than the results from the overall trial populatitowever, the Appraisal
Committee acknowledged that these differences were unlikely to be suffiderge as to have an impact on

the overall decision as to whether rivaroxaban was clinically and cost effeciisdiéGensed indication.

The Appraisal Committee discussed the missing data from people who witbdreere lost from the ATLAS-
ACS 2-TIMI 51 trial and noted the ERG's concerns that missing data may iresnformative censoring
leading to bias. Whilst extensive efforts had been made by the comp#magddrial participants to clarify
reasons for withdrawal and to find out if they had died, thpréisal Committee concluded that the migsin
data from those who withdrew or were lost from the trial remained refera, but the magnitude of any bias

introduced by informative censoring was unknown.

The Appraisal Committee discussed the concerns about safety and advetseasffeciated with rivaroxaban
and noted that in the ATLAS-ACS 2-TIMI 51 trial, treatment with rivafman (2.5 mg twice daily) in

combination with aspirin plus clopidogrel or aspirin resulted in more ndBGGrelated major bleeding than
aspirin plus clopidogrel or aspirin alone but also recognised the benefitmmixaban in reducing the risk of
MI and CV deaths. The Appraisal Committee concluded that clinicians should geaséls a person's risk of
bleeding before commencing treatment with rivaroxaban and that care&ileation should be given to
whether treatment is continued beyond 12 months because experieneatwieit with rivaroxaban up to
24 months is limited.

5.1.3 Uncertainties in the Economic Modelling

The Appraisal Committee noted that there were uncertainties surroundingBRs Hue to the risk of bias in
the clinical data resulting from missing data and informative censorirgyApbraisal Committee considered
that the ICERs presented were within the range that could be considetedf@ose and that the ERG’s
exploratory analyses suggested that the ICER was unlikely to incretmedrtent that it would be considered
unacceptable. The Appraisal Committee concluded that rivaroxaban could be coresideseéffective use of
NHS resources.

6 Conclusion

The evidence suggests that in people who have had an ACS with elevaiad baymarkers, rivaroxaban in

combination with aspirin plus clopidogrel or aspirin alone is a clinically @st effective option for reducing

atherothrombotic events compared with aspirin plus clopidogrel or agforie. However, an important point
highlighted by this STA was that the final scope issued by NICEdatdhclude either prasugrel or ticagrelor as
comparators. As such, no comparison on the cost-effectivefeswacoxaban compared with these

interventions could be made.
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Fig 1:

Theimpact of additional fatal bleeding eventson the ICER for patients
receiving rivar oxaban
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