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1 Introduction

The EAG hasveewed comments from stakeholders in response to the draft guidamce

LINE ARSR | NBalLkRyaS Ay (-ICSlatdl DG daMiSefitd forEBG t c p [/
20230612DB [Cl@pcx ©he EAG has also been praddvith additional data on test
performancefrom Genalrive, received or6/9/23.

In this document weritique the additional datgprovided by Genedriveand provide an
updated EAG basease modein response to comments from stakeholders d@hd

additional data from GenedriveThe EAG hassoconducted some additional analyses and
modelling scenarios in response to comments received from stakeholersh we give a
rationale for in this document. All resulté scenarios are with respect to the EAG updated
basecase.

2 EAG Critique of additional data submitted by Genedrive

2.1 Information provided by the company
Genedrive have provided the following additional data for evaluation:
1 Performance Data for the Genedrive CYP2C19 ID kit
1 Genedrive CYP2C19 ID Kit Instructions for use
1 1 page response to the EAGs request for additional information on the study used to
evaluate the Genedrive tests

2.2 Overview of the test
The Genedrive CYP2C19 ID kit is used in conjunction with the Genedrive System to prove a
result. Results can be transferred electronically to patient records. The Genedrive requires
a buccal swab for evaluation.
The test targets the following CYP2C19 alleles:

T b2NXVI f-k&103& R £t SESY Fwm

1 Loss of function (LOF) alleles: *2, *3, *4, *8, *35

9 Increase function allele: *17

We followed the same approach as in the original EAG report to dichotomise results into
alleles that encode for normal function and those that are fodzy OG A 2 y | f @ I G L2
result (nonfunctional) was defined as the presence of at least one LIGIE.al

2.3 Evaluation of test accuracy

Diagnostic test accuracy was evaluated based on 250 donor specimens and 108 contrived
specimens. As contrived specimens do not reflect the samples that would be used in
practice, data from these specimens were excluded from our review.

2.3.1 QUADAS assessment

Thestudy was judged at unclear risk of bias as there was no information on how test
accuracy was evaluated. There was no information on the study population. The EAG

2



NBIjdzZSaG§SR FTRRAGAZ2Y T AYTF2NNI (A AJIItddnérs wekeh & F NP
usedforthenorO2 Yy I NA OSR &LISOAYSy&aeés o6dzi RAR y2i0 LINE
were selected or recruited¢ KS 9! D GKSNBF2NBE O2yaARSNE (GKS
bias for the patient selection domain. The company provided additional information on the
reference standard as part of their response to the EAG request for additional information.
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Tablel provide a summary of the QUADR&issessment of risk of bias for this study.

Tablel Overview of risk of bias in the study evaluating the accuracy of the Genedrive test

Study Details| Patient | Index | Referenc| Flow | Overa| Rationale for Judgement
Selecti | test e & Il
on standard | Timin
g
Gendrive ? J J J ? Insufficientinformation on
supplementa selection of study
ry data population

2.3.2 Accuracy

results

The table below provide an overview of the donor specimens considered in the analysis:
Table2 Overview of results for Genedrive on the donor specimens

CP2C19 Classification of result Number of Overall

Diplotype (positive = nonfunctional, specimens tested | classification
negative = normal)

*1/*2 Positive 30 83

*1/*3 12

*2/*2 24

*2*17 17

*1/*1 Negative 119 167

*1/*17 30

*17/*17 18

All samples were reported to have been correctly classified as positive or negative by
Genedrive. We calculated exact confidence intervals around estimates of sensitivity and
specificity, based on the 250 donor specimens. This gives a sensitivity oivii®035% CI
(96%, 100%) and specificity of 1008th 95% C(98%, 100%). Four samples were
incorrectly classified by Genedrige2 samples with one LOF allele were classified as have 2
LOF alleles, and 2 samples with 2 LOF alleles were classifiedras ha@F allele. As our
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impact on estimates of accuracy.
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Table3 Estimates of accuracy used to inform the economic medatomparison of the
estimate of accuracy for Genedrive obtained from the data included in the new submission
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with data on the accuracy of Genomadix Cube estimated as part of the original EAG report.
These are the accuracy estimates for each test that have been used to inform the economic
model.

Table3 Estimates of accuracy used to inform the economic model
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2.4 Technical performance data

Time to results (from specimen collection to result) was reported in the performance data
as 69 minutes plus an additional 3 minutes assay set up time.fallesé rate was reported

at 0.6% (358/360), but it was unclear whether the two test failures were based on donor or
contrived samples and whether this was for the initial run only or afteesting of failed
samples. The EAG notes that for Genomadbeauhere data on test failure rate was
available for 10 studies, there was substantial variation in test failure rate across studies,
from a minimum of 0.4% of tests (1/267) to a maximum of 18.9% (10/53 patients) for the
initial run.  Studies independenf the test manufacturer reported failure rates from 7% to
18.9%. As there is only one study, conducted by the test manufacturer, that reports
information on test failure rate for Genedrive, this should be interpreted with caution.
Additional data fromndependent studies are needed to confirm this result.

3 UpdatedEAGhasecasein response to stakeholder commerasd
additional data provided by Genedrive

The EAG have updated their basgse in response to stakeholder comments and additional
data provided by Genedriv&he changes to the EAG basese are described belowll
results and scenarios in this document are with respect teupdated EAG basease.

3.1 Test performance data provided by Genedrive

Our analysis of the test performance data provided by Genedyixas an estimate of 100%
with 95%C(96%, 100%) for sensitivity and 1008th 95% C(98%, 100%) for specificity
(Table2). The corresponding estimates for Genomadix were sensitivity of 100% (95% ClI
94%, 100%) and specificity of 100% (95% CI 99%, (MGAsEP). We had previously

assumed that the sensitivity and specificity for Genedrive was the same as for Genomadix.
Specificity was assumed to be 100%, which is supported by the Genedrive test accuracy
data, and so we do not change this assumption in our updated-base. For specificity we
note that Geromadix detects the *2, and *3 allelewhereas Genedrive detects the *2, *3,



*4, *8, and *35 alleles, and the test accuracy detanly with respect to the alleles detected

by each testin our basecase we assumed a sensitivity of 99% (rather than 100%) to reflect
that Genomadix does not test for all LOF alleles. Genedrive does however test for *4, *8,

and *35 LOF alleles (but not *5, *6, *7), andwewould expectGenedriveto have aslightly

higher sensitivity than Genomadiased on the allele frequencies by ethnicity reported in
lonova et al (2020), applying these to the assumed ethnicity distribution in a UK stroke/TIA
populaton (see Prevalence of CYP2C19 LOF subsection of Model Inputs section 5.2.5 of EAG
report), we obtain an estimated prevalence of *4, *8, and *35 alleles of 0.6% in a UK
population. We therefore assume sensitivity of 99.6% for Genedrive in our updated base
casewith and sensitivity unitangedfor Genomadixat 99%

Genedrive state thattte estimated time to receive results w&8 minutes plus an additional
3 minutes assay set up timé/e assume in our bassse thatPOCT results would be
received prior to dischargevhich is supported by these data.

Genedrive state there was a 0.6%st failure ratein their study As noted in sectiof.4, our
review found that there was a high variability in test failure rates for Genomadix, ranging
from 0.4% to 18.9%, withigher rates in studies not sponsored by the manufacturer. The
pooled average ratéor Genomadixvas8% which was used in our basase We only have
a single estimate from the manufacturers study for Genedig if the variation in test
failure rates is similar to that seen for Genomadix, thesybe an undefestimateof the

failure ratesthat may occuiin practise. Weetain an assumetkest failurerate of8% in our
basecase, but use a value 0f6%in a scenario analys{§&cenaridl7, section4).

3.2 Cost of laboratory test massray system

The EAG have updated their bassse using an updated calculation for the lifetime cost of
the massarray system, in response to stakeholder comments. We now assunyear5
device lifetime to better reflect laboratory forecasting for capital equipmentiaepment
costs and estimate a maximum 3,456 samples could be processed by tham@ssystem
in a 24hour period (384 plates with a 150min run time). This has a minimal effect on lab
test cost as the updated device cost per test is increased to 7p.

3.3 Cost of GP Visit

In the original EAG basmse we did not include the cost of a GP visit when patients switch
treatment due to receiving delayed test results or discontinuing a treatment. We now
include a 9min GP visit (costing £41 [PSSRU unit costs progrghinfer those patients

who switch treatments after receiving test results:

1 all TIA/minor strokepatients for the laktestin the EAG updated basmse
1 all nonminor stroke patients for the lakest in the early clopidogrel scenario
(Scenario 7)

We also add the cost of a GP visit for all patients discontinuing treatment and switching to
aspirin.



3.4 Proportions with TIA or minetroke

To obtain the results for a mixed TIA/IS population, we used an estimate of the proportion
of patients with TIA or minor stroke. We had calculated this using the NICE Clinical
Knowledge Summary, which is based on the PHE briefing document on first icafenc
stroke (2007¢ 2016)(1). However, we had only included TIAs rather than TIA and minor
stroke, and furthermore had assumed that all strokes were ischaemic, whereas only
approximately 85% ofsistrokes are ischaemic. The PHE briefing document reports an
incidence of firstever transient ischaemic attack (TIA) of approximately 50 per 100,000
people per year, and a crude incidence rate of first strokes to be 107 per 100,000
population, which givea crude incidence of first strokes that are ischaemic = 107*0.85 per
100,000 = 90.95¢r 100,000. The proportion of initial TIA/ischaemic strokes that are TIA are
P(TIA) = 50/(90.95+50) = 0.35. Based on the economics report from SSNAP (Demographics
sheet HENHSERCPAppendix1.xlsx), the proportion of initial strokes that are minor stroke
(which we define as NIHSS! Tor the economic model) is estimated to be 0.486is gives:
P(TIA or minor IS) = 0.35 + 0.4866(B5) = 0.666We usetherefore use a proportion66.6%

with TIA or minor strokén the EAG updated basmse Note the proportion with TIA or

minor stroke is only used to obtain results for the mixed population and does not affect our
results for the TIA/minor stroke and naminor stroke populations.

3.5 Baseline hazard of recurrent stroke

The committee discussion highlighted that the evidence sources used for the baseline
hazards for recurrent stroke would be a mixed population of those with LOF and those with
No LOF, whereas we were using these estimates to represent a NoLOF population on
clopidogrel. Assuming that the proportion of LOF in these populations are representative of
a stroke population in England with 31.8% of patients with LOF alleles (as assumed in our
model), then the observed hazard from these sources will be a weightedgeef the

hazard in the LOF patients and the NoLOF patients. Assuming a hazard ratio of recurrent
stroke for LOF relative to NoLOF of 1.46 (from Objective 3 results in the clinical effectiveness
section ofthe original EA@eport), then:

hazard,,., = hazarg, ,{0.318*1.46 +0.682

ixed

Rearranging gives:

hazard,,., #£.871* hazarg,,.,
0.318*1.46+ 0.682

haza'rclloLOF =

We therefore adjusthe baseline hazards by a factor of 0.8@Xhe updated EAG basmse.

3.6 Correction of coding errors
We identified two small coding errors in the computationtrglatment costs and in the
computation of discontinuations:



1. Treatment costs. The treatment costs in the @y decision tree period were
double-counted, which has now been corrected. As the costs are largely driven by
health state costs, this has a minimal effect on the overall costs.

2. Discontinuation. When patients discontinue on treatment they are modelled to
switch treatments. We therefore use discontinuatiadjusted hazard rates to model
the state transitions based on hazard rates weighted by the proportion of patients
on their 'and 2 line treatments. We had calculated the weights based on the
LINR L2 NI AZ2Y 2F GKS O2K2NIi 2y SIFOK fAyS
proportion of the cohort who had died. This has now been corrected to calculate the
weight based on the pmortion of the cohort that is alive and on treatment in each
time cycle. This results in a small change in QALYs and costs.

4 Scenario analyses

We run all the scenario analyseg, @ described in Table2ffrom the original EAG report
(reproduced inTable4 below), but do not runthe thresholdanalysis (scenario 10) for
Genedrive sensitivity, since we now have data for Genedvitesalsoconductsome
additional scenariodescribed belowin response to stakeholder commerdad additional
data from Genedrive.

Table4 List of scenario analyses included in original EAG report

Scenario | Description Model parameters Rationale for analysis
changed
1 Prevalence of Increased the proportion of| Prevalence of LOF variants vari
clopidogrel patients with LOF variants | across populations due to
resistance from 32.1% to 56.8% differences in ethnicity.
2 Aspirin as Alt Tx | Patients whose test Dipyridamole may not be used

for LOF patients | indicates LOF receive aspinl due to tolerability issues.
instead of dipyridamole plus
aspirin. Costs and hazard
ratios for aspirin are used
for the alternative

treatment.
3 Mean age of Mean age of cohort reduce( This is a longerm treatment,
cohort to 40 and corresponding and so costs and benefits of
life-table values used targeted treatment may depend
on age at index event
4 Low uptake of A probability 0.699 of Swen et al 202837 found that
alternative receiving alternative physician adoption of
therapy after treatment for those with pharmacogenetic

POCT test results| LOF test result is applied. | recommendations was for a
range genes includingYP2C19
was only 69.9%.

5 Extended time to | For the labtest, the time Our survey found there is
lab-test results spent on clopidogrel before| variability between labs in how
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Scenario | Description Model parameters Rationale for analysis
changed
switching to alternative quickly results are produced, an
treatment for LOF patients | this can change with capacity
is varied to 4 weeks
6 Ticagrelor Patients whose test Ticagrelor has not been
(following DAPT | indicates LOF receive approved for use in England an
ticagrelor + ticagrelor (following DAPT | Wales but it may be used off
aspirin) as Alt Tx | ticagrelor + aspirin) instead| label
for LOF patients | of dipyridamole plus aspirin
Costs and hazard ratios for
ticagrelor are used for the
alternative treatment.
7 Early clopidogrel | In the norminor ischaemic | Some noAninor ischaemic
introduction stroke population stroke patients may begin
clopidogrel treatment clopidogrel immediately (for
begins immediately. LOF | example if they are already
carriers can benefit from | taking aspirin)
alternative treatment
sooner.
8 Price year 2021 | Prices are inflated to 2021 | High levels of inflation in 2022
prices instead of 2022 may be impactful
9 Labbased test The cost ofaboratory tests | Uncertainty and heterogeneity if
costs are varied in a threshold labscosts, which may change
analysis with changes in infrastructure

4.1 Network MetaAnalysis for Recurrent Stroke and Major Bleed

4.1.1 Hazard Ratios for Recurrent Stroke
In the EAG basease we usa network metaanalysis (NMAbased orstudies that provide
hazard ratios for recurrent stroke by LOF status if possible. We include the following studies

(seeFigurel):

1 CHANCE which provides the comparison of Clopidogrel (+Aspirin) vs Aspirin for both LOF
and No LOF.

1 CHANCR which provides the comparison of Ticagrelor (+Aspirin) vs Clopidogrel
(+Aspirin) in LOF patients.

1 PROFESS which compares Dipyridamole(+Aspirin) vs Clopidogrel (+Aspirin), but in a

mixed LOF/NoLOF population due to no studies making this comparison by LOF status.
We assumed that outcomes for Dipyridamole do not depend on LOF status, and that the
PRoFESSudy represented a No LOF population (since the majority of patients would be
No LOF). In reality the PROFESS study is a mix of No LOF and LOF patients, which will
affect the hazard ratio due to the comparison with clopidogrel where outcomes depend
on LQr.

The hazard ratio for LOF vs NoLOF on clopidogrel from Objective 3 of our review to link
outcomes for LOF to those for NoLOF



We excluded two small studies that were ungmwered for the outcome of interest:

1 PRINCE study (Wang 2019 BMJ) which compares Ticagrelor(+Aspirin) vs Clopidogrel for
both LOF and No LOF patients

1 POINT study (Meschia 2020 Stroke) which compares Clopidogrel(+Aspirin) vs Aspirin for
both LOF and No LOF patients

Excluding these studies is unlikely to impact the estimates due to the very much larger
studies making the same comparisons: CHANCE for Clopidogrel(+Aspirin) vs Aspirin by LOF
status, and CHANEHor Ticagrelor(+Aspirin) vs Clopidogrel for LOF.

Figurel Network diagram indicating studies included in EAG bassse for recurrent stroke. The
PROFESS study is on a mixed population, whereas CHANCE and CiA@/ide results for LOF

patients, and CHANCE also gives results for NoLOF patients. The pooled cesuparing LOF vs
NoLOF from Objective 3 links the populations (dashed line).

PROFESS Dipyridamole (+ aspirin)= Dipyridamole (+aspirin)
Clopidogrel (NoLOF) (LOF)
(+aspirin)
(NoLOF)
I
I
1 Aspirin
I
Objective 31
I
: Aspirin
: CHANC (LOF)
I
I
I
Clopidogrel
(+aspirin) Ticagrelor +(aspirin) mm== Ticagrelor (+aspirin)
(LOF) CHANCE (LOF) (No LOF)

Severabktakeholders mentioned the THALES study which compares Ticagrelor(+Aspirin) vs
Aspirin in a mixed LOF/NoLOF population. We did not include THALES because it does not
provide estimates by LOF status, whereas the CHANSDl]ly compared Ticagrelor
(+Aspirin)directly with Clopidogrel in LOF patients, which was exactly what was required for
our model. However, we do acknowledge that we had included the PROFESS study to
compare dipyridamole+aspirin vs clopidogrel+aspirin, which algsmbot give results by

LOFstatus. This is because we had no alternative evidence for dipyridamole, whereas
CHANCR was available for Ticagrelor.

To explore the impact ahcluding these additional studies, il@veconducted an
alternativeevidence synthesis to include



1 the PRINCE study which compares Ticagrelor(+Aspirin) vs Clopidogrel for both LOF and
No LOF (albeit with a small sample size)

1 the small POINT study (Meschia 2020) for completeness, although it is unlikely to have a
big impact on the results due to the mutdrger CHANCE study making the same
comparison

1 the THALES study

BecauselHALES arfdRoFESSe on a mixed LOF/NoLOF pdption, we make an

adjustment to the estimates from these studies to reflect that tmenparison with

clopidogrel / aspirirwill be affected by the proportion of LOF patients in the studies. To
achieve this we assumed that PROFESS and THALES provide a weighted average of the
effects for LOF and NoLOF patients, where the weights were estimated from the baseline
characteristicsdr ethnicity in those studies (using the same LOF proportions as used in our
report (section 5.2.5) to estimate LOF prevalence). The estimated percentages of LOF
patients were 30.3% for THALES and 31.6% for PROFESS. As before, we assume that the
outcomes for dipyridamole(+aspirin) and ticagrelor(+aspirin) do not depend on LOfllThe
network of evidence for this updated evidence synthesis is illustrat&igiare2.

The results from thalternativeevidence synthesis including CHANCE, CHARNREINT,
PROFESS, PRINCE, and THRIgE®&R) are provided in

Table5, reported as hazard ratios (HRs) vs clopidogrel in NoLOF patients. Hazard Ratios are
presented relative to clopidogrel NoLOF, because this represents the baseline hazards in our
model. However, it is more natural to make treatment comparisons within @, and

so the effects for treatments on the LOF patients are also reported relative to clopidogrel
LOF, to aide interpretation.

The most important difference between the estimates is that dipyridamole + aspirin is less
effective due to adjusting the clopidogrel arm from PROFESS to allow for a proportion of LOF
patients in that study.

Note that bothapproaches t@vidence syntheses make strong assumptidie EAGase

caseNMA (Figurel) assumes that:

1. Thehazard ratioPRoFESSudyis representative of the HR for patients with NoLOF

2. The hazard ratiobtainedfrom the metaanalysisof nonrandomisedcompaisons of
clopidogrel LOF vs NoL®&m objective 3is an unbiased estimate

3. Efficacy of dipyridamole and ticagrelor does not depend on LOF status.

Thealternative evidence synthesiBigure2) relaxes the first of thesessumptions, but

instead assumes that:

4. The proportion with LOF in THALES and PRoOFESS can be estimated based on the
reported ethnicity data
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5. The hazard ratio for clopidogrel LOF vs NoLOF from objective 3 is applicable in the
PROFESS, THAL#t 8, other study populations

The EAG retains the NMA usedtsbasecase, but runs a scenarfScenario 11ysing the
alternative evidence synthesis.

Dipyridamole s Dipyridamole

Clopidogrel  pRoFESSA  (NoLOF) m— (LOF)
30.3%LOF o : CHANCE (NoLOF)
P> Objectiva 3
Clopidogrel ¢ !
31.6%LOF JHALES
I Aspirin
(LOF)
Clopidogrel Ticagrelor Ticagrelor
(LOF) CHANGE (LOF) m== (NoLOF)

PRINCE

Figure2 Network diagram indicating studies included in EAG updated network mataalysis. The
PROFESS and THALES studies are on a mixed population, whereas CHANCE andZptANMG&

results for LOF patients, and CHANCE also gives results for NOLOF patientBRDiESS and THALES
studies compare with a weighted average of the Clopidogrel effect for LOF and NoLOF based on the
estimated proportion LOF in each study (indicated by the light dashed lines). The pooled result
comparing LOF vs NoLOF from Objectiverik$i the populations (heavy dashed line).

Table5 Hazard Ratios (HR) for recurrent stroke for each treatment and LOF combination relative to
NoLOF on Clopidogrel from the evidence synthesis in the original EAG-base Figurel) and from
the updated evidence synthesid={gure?2).

Treatment, LOF Status Alternative Evidence Original EAG Bas€ase
Synthesis

HR vs Clopidogrel NoLOF

Clopidogrel, NoLOF 1 1

Aspirin, No LOF 1.733 (1.241, 2.36) 1.96 95%CI (1.33, 2.857)

Dipyridamole, No LOF 1.316 (1.058, 1.612) 1.01 95%CI (0.92, 1.11)

Ticagrelor, No LOF 1.191 (0.879, 1.574) 1.142 95%CI (0.797, 1.587
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Clopidogrel, LOF

1.475 (1.109, 1.923)

1.46 95%Cl (1.09, 1.95)

Aspirin, LOF

1.492 (0.9851, 2.167)

1.387 95%CI (0.895, 2.054

Dipyridamole, LOF

1.316 (1.058, 1.612)

1.01 95%Cl (0.92, 1.11)

Ticagrelor, LOF

1.191 (0.879, 1.574)

1.142 95%CI (0.797, 1.587%

HR vs Clopidogrel LOF

Clopidogrel, LOF

1

1

Aspirin, LOF

1.008 (0.7917, 1.266)

1.075 (0.794, 1.449)

Dipyridamole + Aspirin, LOF

0.8978 (0.7883, 1.018)

0.700 (0.509, 0.935)

Ticagrelor, LOF

0.809 (0.6911, 0.941)

0.77 (0.64, 0.94)

4.1.2 Major Bleeds

In the EAG basease we included the same studies for the major bleed outcome as were
included forrecurrent stroke (CHANCE, CHARC&Nd PRoOFES8%ingstudies with results

by LOF status where possibWe haveexploredthe impact ofincluding studies on mixed
LOF/NoLOF populations in an alternative NfdAmajor bleed/ICHunder theassunption

that bleeds do not depend on LOF statlie ensure we include all such studiesaomixed
population weincludedstudies identified in the network metanalysis by Del Giovane et al
(2) ontreatments relevant for our model (sdagure3 for the network diagram). This

analysis identified one study (ESPIRIT which compared dipyridamole+aspirin vs aspirin)) as
an outlier with a relative effect estimate in the opposite direction from other studies making
this comparison. Excluding ESPIRIBtsuttially improved model fit and reduced
heterogeneity so that a fixed effect model was adequate. The results froraltemnative
network metaanalysis for major bleed are providedTiable6. The main impact of including
more studies in the network metanalysis is to increase the HR for ticagrelor + Aspirin vs
clopidogrel + aspirin. This was previously based on the CHAN@Hy alone, which had a
very uncertain estimate consistent with ot reduced or an increased risk of bleeding for
ticagrelor. Thalternativenetwork metaanalysis results indicate an increased risk of major
bleed / ICH for ticagrelor vs clopdigrel, although the 95% credible interval still includes 1
(Table6). We run a scenario analysisusing the alternative NMA for major bleed / ICH.

12



® Dipyridamole (+Aspirin)

PROFESS
JASAP
ESPS
ESPIRIT
Clopidogrel
(+aspirin

Ticagrelor
(+aspirin)

CHANCE
PRINCE

THALES
CHANCE
POINT

CHARISMA

Aspirin
Figure3 Network diagram indicating studies in EAG updated network metnalysis for major bleed
/ ICH in a mixed population (combined LOF and NoLOF).

Table6 Hazard Ratios for major bleed/ICH for each treatment relative Clopidogrel, assumed not to
depend on LOF status

HR major bleed/ICHelative | Alternative NMA Original EAG Bas€ase
to Clopidogrel

Clopidogrel (LOF or NoLOF) 1 1

Aspirin + Dipyridamole (LOF or| 1.139 (0.994, 1.300) 1.15 95%CI (1, 1.32)

No LOF)

Aspirin (LOF or No LOF) 0.6726 (0.466, 0.940) 0.637 95%ClI (1.087, 0.373)
Ticagrelor (LOF or No LOF) 1.536 (0.829, 2.606) 0.82 95%CI (0.34, 1.98)

Scenario 11: EAG base case ugmghe hazard ratios from thelternative NMA for
recurrent stroke (b)the hazard ratios fronthe alternative NMAand major bleeds(c)
both alternative NMAs for recurrent stroke and major bleed.

4.2 No Testing (Ticagrelor) vs Testing (Clopidogrel/Ticagrelor)

The RCRecently updated guidance to recommend ticagrelor as an option for people with
TIA/minor strokeTherefore not testing and using ticagrelor for dllA/minor stroke

patients is now an optioriVe have therefore added a scenafa the TIA/minor stroke
where we compare the stragy/d b test and use ticagrelor for all  gtasting strategies
whereticagrelor is the alternative treatment for thoseith LOF alleles get ticagrelor and
those withNoLOFRalleles get clopidogrelhis Scenario is run using (i) the hazard ratios for
recurrent stroke and major bleeds from the EAG bease and (ii) the hazard ratios for
recurrent stroke and major bleeds in Scendribabove(see sectin 4.1).

Scenariol2: No test with ticagrelor vs Test and ticagrelor for LoF and clpidogrel for No LOF
(TIA / minor stroke population) (i) with EAG basease HRs, (ii) with HRs from Scenario 11

13



4.3 Laboratory Costs

The stakeholder comments and committee discussion highlighted the uncertainty around

the laboratory costs, including whether these may be lower due to efficiencies such as

NHzy yAy3 (Saia Ay ol 6OKSad 2§ ktestslem®E LI 2 NBR
where lab tests were assumed to be processed in batches of 55 tests per batch. A batch of

55 was chosen assuming 100,000 tests per year and assuming 400 tests per working day. It
is assumed that each of the 7 current NHS GLH laboratories would ptheess400 tests

each day. The cost of reagent, per test cost of the machine, and nursing costs were kept the
same of the base case. When using a batch size of 55 samples the overall lab test cost used
in Scenaridl3was £44.

Scenario B: Assuming lower laboratory costs due to efficiency savings.

We also runiwo threshold analyss. Thefirst variesthe cost petlab-test, reportingthe net
monetary benefif NMB)of the lab test against all other tesé&ross a range of costs pgab
test. The range of this threshold analysegirs at £40 per testpased orthe committee
discussion.

The second threshold analysiaries the batcksize of the laklest and reportsthe NMB of
the lab test vs Genedrive

Scenariol4: Threshold analysis showing theet monetary benefit(NMB) of lab-test vs no
test by varying thelab-test cost

Scenariol5: Threshold analysis showing theet monetary benefit NMB) of lab-test vs
Genedriveby varyingbatch sizeof the lab-test

4.4 Uptakeof Alternative Treatment

Some of the stakeholder comments relatedpi@cticalities oimplementngthe POCT tests
suggesting that some patients may peescribedclopidogreland dischargedefore test
results are availabléOur model accounts for thier the labtestin the TIA/minor stroke
population where all patientare initiallyprescribed clopidgrel and then switched to an
alternative treatmentwhen labtest resultsbecomeavailable if they have LOF allel&gose
with LOF have a heightened stroke risk during the period they are on clopidogrel before
switching to alternative treatmentWe also provided a scenarffor both populations)
where not all patients will receive thaternative treatmentby modelling uptake of
alternative treatment which could be due to a variety of reasons includivgtest results
not beingmade availableén time.

The most recent annual report from SSNAPprovidesmodelledestimates oflength of
stay by MRS state:

MRS 0 = 2.5 day$IA/Minor stroke)

MRS 1 = 2.9 dayMlinor Stroke)
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MRS 2 =5.15 day®loderate Stroke)
MRS 3 = 13.85 daysloderate Stroke)
MRS 4 = 28.6 day®lajor Stroke)
MRS 5 = 32.9 dayMlajor Stroke)

There may be barriers to implementing the POCTSs, but if implementedRREDIT results
should be available within 24 houBased on thdength-of-stayfigures above, patients
should in principle be able to receive their POCT test result prior to dischatiyjeugh TIA
patientsmay bedischargedsooner.For the labktests, all TIA/norminor stroke patientsare
likely to be discharged prior to receiving the {@st result asassumedn our basecase
model, but most of the nomminor stroke willbe discharged after 7 days when {ast
results are availabldn the EAG report weonducted a scenario to all neminor patients
initiating clopidogrel immediately (Scenario &hd switclingto alternative treatment at a
later time when labresults are available.

We now have added threshold analyseskioth populations and for both latests and
POCTs to further explore the impact of low uptake of alternative treatmemitéch may be
due to delays with test results

Scenariol6: Threshold analysis on uptake of alternative treatment fdaoth lab-test and
POCT, for both populations.

4.5 Test ailure ratefor Genedrive

In our basecase ve have retained théest failure rate for Genedrive to be 8% based on the
variation in test failureates seen across studiem GenomadixWe run a scenario
(Scenariol5yising a test failure rate of 0.6&6 reported in the study by Genedrive.

Scenario ¥: Test failure rate of 0.6% for Genedrive

5 Results

The results for the EAG updated basese (described in secti@) are shown irSections
5.1.1(deterministic results) an8@.1.2(probabilistic results), with scenario analyses reported
in section5.2. All calculations of nenonetary benefit were calculated using a willingness to
pay threshold of £20,000 per QALY.

5.1 EAG updateddsecase

Forthe non-minor ischaemic strokpopulation all diagnostic strategies dominatid test,

with all diagnostic strategies offering lower costs and higher QALYs over the lifetime time
horizon(Table7, Table9). The fully incremental analysis found the Genedrive test to
dominate all other diagnostic strategigsthe deterministic resultslable7), and similar
findings for the probatlistic results except there is a very high ICER for Genomadix vs
Genedrive Table9). The probabilistic sensitivity analysiR3Afound most iterations to be
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costeffective againsNo testfor all diagnostidests Figured, Figure5, and Figure6). The
costeffectiveness acceptability curve shows Genedriveawethe highest probability of
being themost costeffective strategy across the WTP thresholds analyBeglie7). Net
monetary benefit at £20,000 WTP is highest@anedrive, followed by Genomadix, then
Labtest (Table8). Theincremental costs and benefits are lower in the EAG updated-base
case compared to the original EAG basse due to thedjusted baseline hazaraghich
resultsin a lower incidence of stroke events in the model.

In the TIAminor strokepopulationthe Genedrive test dominated thether testing
strategesin both the deterministiqTable7) and probabilisti¢Table9) results.The
incremental costs and QALYs between the strategies were §haalle8, Tablel10), but
incremental net monetary benefivas highest for Genedriv&he costeffective planes
(Figure8, Figure9, Figurel0) show the high uncertainty around cestfectivenessstimates
in the TIA/minor stroke populatiodue tothe small differences in incremental costs and
QALYs between the strategi€denedrive has thhighest probability of being cosffective
(approx. 60%(Figurell). No test has the next higheptobability of being costeffective,
howevernote there was alsa highprobability that No test was least coesffective,
indicating the higHevel of uncertainy associated with these results.

Deterministic sensitivity analysis results are summarisefpipendix 1. Onavay sensitivity
analysis resul)s These show that results are most sensitive to the hazard ratio for stroke in
patients with LOF relative to NoLOF@apidogrel plus aspirinvhich was based on the
results of our clinical review ObjectiveResults were also sensitive toet hazard ratios for
stroke and bleeds fadipyridamoleplus aspim.
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5.1.1 Deterministic results tables

Table7 Updated EAG basease(Section 3) following stakeholder comments and additional data from Genedrivéeterministic results

Testing Strategies Total costs Total QALYs/| Strictly Extendedly ICER (£)
£ (discounted) | (discounted) | dominated | dominated
vs Genedrive | vs Lab test | vs Genomadix cube
Non-Minor Ischaemic Stroke
PoC test Genedrive 96,415 6.68
Laboratory genetic test 96,487 6.68| Yes N/A Dominated
PoC test Genomadix
cube 96,505 6.68| Yes N/A Dominated 8,745
No test 97,236 6.63| Yes N/A Dominated Dominated | Dominated
Transient Ischaemic Attack/Minor stroke
Vs Genedrive | Vs Lab test | Vs No test
PoC test Genedrive 45,688 8.53
Laboratory genetic test 45,767 8.52| Yes N/A Dominated
No test 45,769 8.52| Yes N/A Dominated Dominated
PoC test Genomadix 45773 8.53| Yes N/A Dominated 1,885 471
cube

Table8 Updated EAGbasecase (Section 3) following stakeholder comments and additional data from Genedriv@airwiseresultsvs no test: incremental
costs and QALYs, and Net Monetary Benefit (Willingness to pay £20,000 per QBE¥rministic results

Incremental costgdiscounted)

Incremental QALY&iscounted)

Net monetary benefit(£20,000
threshold)

Non-Minor Ischaemic Stroke

Genedrive vs no test -821 0.05 1,901
Genomadix vs no test -731 0.05 1,804
Laboratory genetic test vs no te{ -749 0.05 1,781
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Transient Ischaemic Attack/Minor stroke

Genedrive vs no test -82 0.01 249
Genomadix vs no test 4 0.01 162
Laboratory genetic test vs no te{ -3 0.00 98

5.1.2 Probabilistic results
Table9 Updated EAG basease(Section 3) following stakeholder comments and additional data from Genedriverobabilistic results

Testing Strategies Total costs Total QALYs| Strictly Extendedly ICER (£)

£ (discounted) | (discounted) | dominated | dominated

vs Genedrive | vs Lab test | vs Genomadix cube

Non-Minor Ischaemic Stroke
PoC test Genedrive 96,322 6.67
Laboratory genetic test 96,393 6.67 | Yes N/A Dominated
PoC test Genomadix
cube 96,415 6.67 | No No 7051447 13417
No test 97,217 6.61| Yes N/A Dominated Dominated | Dominated
Transient Ischaemic Attack/Minor stroke
PoC test Genedrive 45709 8.50
Laboratory genetic test 45,789 8.50| Yes N/A Dominated
PoC test Genomadix
cube 45,802 8.50| Yes N/A Dominated 4124
No test 45815 8.50| Yes N/A Dominated Dominated Dominated
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Table10 Updated EAG basease Gection 3) following stakeholder comments and additional data from Genedrive: Pairwise results vs no test: incremental
costs and QALYs, and Net Monetary Benefit (Willingness to pay £20,000 per QRioYpbilistic results

Incremental costgdiscounted) | Incremental QALY&liscounted) | Net monetary benefit(£20,000
threshold)
Non-Minor Ischaemic Stroke
Genedrive vs no test -895 0.05 1,987
Genomadix vs no test -802 0.05 1,894
Laboratory genetic test vs no te{ -824 0.05 1,884
Transientlschaemic Attack/Minor stroke
Genedrive vs no test -106 0.01 213
Genomadix vs no test -13 0.01 120
Laboratory genetic test vs no te{ -26 0.00 69

19



Figure4 Genedrive incremental coseffectiveness plane Non-minor ischaemic strokepopulation
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Figure5 Genomadix incremental coseffectiveness plane Norn-minor ischaemic strokepopulation
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iterations were coseffective at a £20,000 WTP threshold
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Figure6 Lab test incremental coseffectiveness planeNon-minor ischaemic strokgopulation
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Pairwise comparisons of the lab test vs no test in the IS population @566&6 of iterations

were costeffective at a £20,000 WTP threshold.
Figure7 Costeffectiveness acceptability curveNon-minor ischaemic strokgopulation
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In thenon-minor ischaemic strokpopulation the Genedrive test was most likely to be the
costeffectiveness strategy in all WTP thresholds analysed.
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