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CONFIDENTIAL

Pre-meeting briefing

Letermovir for the prophylaxis of cytomegalovirus
reactivation or disease in people with seropositive-
cytomegalovirus who have had an allogeneic
haematopoietic stem cell transplant

This slide set is the pre-meeting briefing for this appraisal. It has been prepared by

the technical team with input from the committee lead team and the committee

chair. It is sent to the appraisal committee before the committee meeting as part of

the committee papers. It summarises:

« the Kkey evidence and views submitted by the company, the consultees and their
nominated clinical experts and patient experts and

+ the Evidence Review Group (ERG) report

It highlights key issues for discussion at the first appraisal committee meeting and

should be read with the full supporting documents for this appraisal

Please note that this document includes information from the ERG before the

company has checked the ERG report for factual inaccuracies

The lead team may use, or amend, some of these slides for their presentation at

the Committee meeting
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Authors

* Aimely Lee
Technical Lead

» Christian Griffiths
Technical Adviser

« with input from the Lead Team (Dr Malcolm Oswald, Dr Bernard Khoo, Dr
Paula Parvulescu)
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Key clinical issues

+ Are the PNOO1 trial results generalisable to NHS clinical practice?

— What proportion would be expected to have treatment beyond 100 days?
(Mean duration in trial 69.4 days)

— Is a delay in initiating prophylaxis post HSCT likely to occurin NHS practice?
(Mean delay in trial of || )

— What proportion of patients would receive CsA in NHS practice? (51.7% in
trial)

— What proportion of patients would receive alemtuzumab in NHS practice?
(4% in trial)

« Should the Full Analysis Set (FAS; company base case) or the All Subjects as
Treated (ASaT) be used to evaluate efficacy?

+ The FAS populationin the trial excluded people with detectable CMV on day 1. In
clinical practice, would people with detectable CMV DNA have letermovir
prophylaxis?

« Patients who had missing data or prematurely discontinued from study, their
treatments were considered as ‘Failures’ - Is this an appropriate way of handling
missing data?
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Key cost-effectiveness issues

+ In the company model, there are no health states to capture differences in
QALYs in the two treatment groups and no link between the rate of CMV events
and mortality. Is the company’s modelling approach appropriate?

+ Is the clinical data used to populate the model appropriate?
— 24 week data used instead of 48 week data
— No imputation of missing data

« All-cause mortality differences are the primary drivers of QALY benefits and even
increasing it by 1% pushes the ICER over £30,000 per QALY. The company
assumed that mortality rate in year 2 was equal to year 3. Is this plausible?

+ Are the company's assumptions plausible?
— 95% of patients to receive concomitant cyclosporin A (51% in the trial)
— 95% of patients to receive |V letermovir (27% in the trial)
— 25% of patients to receive foscarnet (ERG suggest 15%)
— No administration costs for oral therapy
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Disease background

» Cytomegalovirus (CMV) is a common viral pathogen of the Herpesviridae
family

* Approx. 50% to 60% of adults in the UK are infected with CMV
» Higher incidence with increasing age

 In healthy people, CMV is usually dormant and asymptomatic

* For people undergoing haematopoietic stem cell transplant (HSCT) the
virus can become active again (80% of cases) because of a weakened
immune system, causing serious complications and increased mortality

* CMV infection post-HSCT is further increased with use of T-cell depleting
agents and/or prolonged immunosuppression for graft versus host
disease (GvHD)
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Letermovir (Prevymis)

Marketing Prevymis is indicated for the prophylaxis of CMV
authorisation (MA): reactivation and disease in adult CMV-seropositive
- Full MA: Jan 2018 [R+] recipients of an allogeneic HSCT*

Inhibits viral replication by targeting the pULS6

Mechanism of action subunit of the CMV viral terminase complex

Oral tablets or intravenously (IV), 480 mg once daily,
decreased to 240 mg once daily if co-administered
with cyclosporin A (CsA)

Administration &
dosage

Duration of treatment | Up to 100 days post-transplant

cycle (69.4 days* x 240mg tablets)
cycle (69.4 days* x 480mg tablets)
cycle (69.4 days* x 240mg V)
cycle (69.4 days* x 480mg V)

A confidential patient access scheme has been

proposed
* 69.4 days was the mean duration of letermovir
exposure (both formulations) recorded in PNOO1.

Cost (list price)

* At the time of the launch, the company Is only making the 240mg strength available In

the UK

*The summary of product characteristics states that letermovir may be started on the
day of transplant and no later than 28 days post-transplant. letermovir may be started
before or after engraftment. Prophylaxis with letermovir should continue through 100

days post-transplant.

It also states that the safety and efficacy of letermovir use for more than 100 days has
not been studied in clinical trials but that prolonged letermovir prophylaxis beyond 100
days post-transplant may be of benefit in some patients at high risk for late CMV
reactivation (see section 5.1). Use of letermovir prophylaxis for greater than 100 days
requires a careful assessment of the benefit-risk balance
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Treatment pathway — CMV in allogeneic
HSCT recipients

[ Determine risk of CMV infection }

¥
’ [ Transplant ] \

Seropositive (R): receive Seronegative (R): monitor as
Letermovir from Day of transplant up per local protocol
to 100 days

I \ [ Centre-specific threshold 1

reached for initiation of PET

Prophylaxis cMmv
successful > reactivation > l
continue monitor by cease prophylaxis
PCR (if necessa & follow PET
( ry) pathway [ Follow PET pathway ’

R*= Recipient-positive = high CVM reactivation risk
R-= Recipient-negative = low CMV reactivation risk
PET = Pre-emptive therapy

The licence for letermovir states that prophylaxis should be started after HSCT,
between the day of transplant and no later than 28 days post-transplant and should
continue through 100 days post-transplant, thereby minimising the use of PET and its
associated sequelae and costs

Letermovir can be started before or after engraftment occurs.

The ERG notes some regional difference within England with regards to the
monitoring and management of CMV infection in clinical practice
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Patient experts comments
Anthony Nolan

» No authorised treatments available for CMV prophylaxis directly following HSCT

« Current treatments have serious side effects that causes severe problems.
Patients stated: “A kinder treatment is definitely needed, after going through
chemo and total body irradiation the treatment for CMV was by far the worst part

”

« CMV reactivation affects quality of life and causes patients to return to hospital
without the protections against infection associated with a transplant unit

+ “8of 13 (62%) patients surveyed said that CMV reactivation had a 'negative’ or
‘very negative' effect on their mental health and well-being”

+ Patients would welcome the fact that letermovir has the option to be taken orally,
allowing them to manage their condition at home in conjunction with a blood test
schedule at their blood clinic

+ Patients and their families would benefit significantly from a treatment which
could prevent CMV reactivation
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Clinical expert comments
Anthony Nolan & Royal College of Pathologists/
British Society for Haematology
+ Letermovir is a novel therapy that has shown to significantly reduce CMV

reactivation/infection following allogeneic HSCT without high risk of adverse
events, in particular myelotoxicity, graft failure and renal toxicity

» Letermovir should reduce the need for exposure to PET, which is associated with
significant toxicity, morbidity, reduced quality of life and increased treatment costs

» Letermovir could improve mortality without relapse/recurrence

» Use of the technology: “Oral medication. No current standard in this indication.
So very easy to introduce, and no practical issues regarding increased testing or
monitoring. It may even be possible to curtail surveillance monitoring”

* Rules: start between day 0 and 28 of transplantand stopping either at day 100,
or on failure and emergence of viral DNAemia (switch to PET)
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NHS England comments

« Current prophylaxis with antivirals drugs are ineffective and associated
with significant toxicity and morbidity

» Therefore, the current standard approach in Europe is to reduce CMV-
related morbidity and mortality post-HSCT transplant by early initiation of
PET against CMV

» Letermovir has demonstrated superior efficacy over placebo in PN0OO1
trial in prevention of clinically significant CMV infection and its safety
profile (unlike current options) is comparable to placebo

+ It would therefore become the 15t line option for prophylaxis if approved
given the issues with current treatment options and it would potentially
reduce the need for PET
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Decision problem:
Deviations from final scope

Final scope Company submission and
rationale for deviations

Population Adults with sero-positive cytomegalovirus who have had an
allogeneic haematopoietic stem cell transplant

Intervention Letermovir

Comparators |+ Aciclovir Company included a placebo
» Valaciclovir group and did not consider

* No preventative treatment | aciclovir and valaciclovir
because for this indication and
population:

- no relevant/robust UK
evidence supporting their
use

- lack of observed efficacy
with aciclovir and both
aciclovir and valaciclovir
associated with neurotoxicity

* Population: There Is some lack of clarity regarding whether patients with detectable

CMV DNA but a low viral load would be initiated on letermovir in clinical practice.

« Outcomes (final scope vs. company submission):
« CMV infection rate are replaced with clinically-significant CMV infection
« Initiation of PET referred to the initiation with ganciclovir, valganciclovir,
foscarnet and/or cidofovir

+ ‘Time to all-cause mortality’ and ‘overall survival’ are replaced with ‘all-cause

mortality’ (incidence rates at set time points were compared)

» Subgroups:

* Analyses were presented for high-risk subgroup but the base case covers all

patients eligible for letermovir.

« The company also included additional analyses based on risk categories for
CMV reactivation, patient characteristics, and conditioning and concomitant

immunosuppressive regimen as per study protocol.
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Outcomes

Final scope

* CMV infection rate

* Reduction of hospital
in-patient days

* Time to onset of
clinically significant
CMV infection

* Time to initiation of pre-
emptive therapy for
CMV viraemia

* Time to all-cause
mortality

» Overall survival

* Adverse effects of
treatment

* Health-related quality
of life

Company submission and rationale for
deviations

Outcomes reflect but do not exactly match
those listed in the final scope:

» Clinically-significant CMV infection

« Time to onset of clinically-significant
CMV infection

+ CMV disease

« Initiation of pre-emptive therapy for
documented CMV viraemia

« Time to initiation of pre-emptive therapy

for documented CMV viraemia
« All-cause mortality
* Opportunistic infections
» Acute and/or chronic GvHD
* Re-hospitalisations
« Adverse events
« Health-related quality of life

Subgroups

I @® Is the decision problem addressed appropriately? I

People at high risk of
CMV reactivation (if
evidence allows)

As per scope plus additional subgroup
analyses as per study protocol

* Population: There Is some lack of clarity regarding whether patients with detectable

CMV DNA but a low viral load would be initiated on letermovir in clinical practice.

« Outcomes (final scope vs. company submission):
« CMV infection rate are replaced with clinically-significant CMV infection
« Initiation of PET referred to the initiation with ganciclovir, valganciclovir,
foscarnet and/or cidofovir

+ ‘Time to all-cause mortality’ and ‘overall survival’ are replaced with ‘all-cause

mortality’ (incidence rates at set time points were compared)

» Subgroups:

* Analyses were presented for high-risk subgroup but the base case covers all

patients eligible for letermovir.

« The company also included additional analyses based on risk categories for

CMV reactivation, patient characteristics, and conditioning and concomitant
immunosuppressive regimen as per study protocol.
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Clinical effectiveness
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PNOO1 Trial

— Study type Phase lll, International, multicentre, randomised, double-blind,
placebo-controlled trial

Population | Adult CMV-seropositive recipients of an allogeneic HSCT (n= 570)

Intervention | Oral or IV letermovir 480 mg once-daily (OD, n=376), adjusted to
240 mg OD if co-administered with CsA)

Comparator | Placebo (mimicking pre-emptive therapy; the current standard of
care)

Outcomes + Clinically-significant CMV infection
« Time to onset of clinically-significant CMV infection
(outcomes * Initiation of pre-emptive therapy for documented CMV

in bold are viraemia

incorporated |+ Time to initiation of pre-emptive therapy for documented CMV
in the viraemia

model) + All-cause mortality

* Reduction of hospital in-patient days
* Adverse events
+ Health-related quality of life

Time points |« Efficacy data: week 14 (end of therapy) and 24 post-transplant
« Safety data: week 14, 24 and 48 post-transplant 14

» Population: Adult patients with documented CMV but no detectable CMV DNA at
baseline, within 28 days of a first HSCT, randomised to receive letermovir or placebo
(2:1 ratio).

« CMV infection by week 24 is the primary efficacy endpoint

+ Clinically-significant CMV infection post transplant defined as the occurrence of either:

1. Initiation of anti-CMV pre-emptive therapy (PET) based on documented CMV
viraemia (as measured by the central or local laboratory test results) and the
clinical condition of the patient. Initiation of PET in this study referred to
treatment with ganciclovir, valganciclovir, foscarnet and/or cidofovir

OR
2. Onset of CMV end-organ disease

* Only 12 patients from 2 UK centres were enrolled in the study.
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PNOO1 study design

[ Screening / Treatment / Follow-up ]

Week 14 (~100 days) Week 48 post
post-transplant Week 24 (6 months) transplant

(End of Study post-transplant (Final Follow-up
Therapy) Vieit)

Screening Randomization
(within 15 days prior (within 28 days
toand up to 28 days  o5r.transplant)
post-transplant)

Letermovir Arm
N=360

Dose: 240 mg QD
w/CsA or 480 mg
0On wln CsA

Placebo Arm
N=180
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PNOO1 consort diagram

565 patients randomised
373 allocated to Letermovir 192 allocated to Placebo

48

22

protocol
violators

protocol
violators

r

373 All subjects as treated (ASaT)
325 Final analysis set (FAS)

192 All subjects as treated (ASaT)
170 Final analysis set (FAS)

@© Is the FAS or ASaT more appropriate for decision-making?

» Protocol violators = patients who tested positive for CMV DNA on Day 1

» All subjects as treated (ASaT) = All randomised and treated

« Final analysis set (FAS) = Served as the primary population for the analysis of the
primary outcome in PNOO1. The FAS consisted of all randomised patients who
received at least one dose of study medication and had no detectable CMV viral DNA
as measured by the central laboratory (n=70; 48 letermovir and 22 placebo) on day 1
(when study medication was initiated)
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PNOO1 (ASaT) — baseline characteristics
| Letermovir(n=325)n (%) | Placebo (n=170) n (%)_

Age (yr), median (range) 53.0(18.0-75.0) 54.0 (19.0 - 78.0)
Male 211 (56.6) 116 (60.4)
Weight (kg), median (range) 76.2(35.1 - 141.5) 74.4 (409 -113.1)
Region, n (%):
- Asia Pacific 37 (9.9) 16 (8.3)
- Latin America 7(1.9) 2(1.0)
- Europe 185 (49.6) 97 (50.5)

UK 6 (3.2) 6 (6.2)
- North America 144 (38.6) 77 (40.1)
- High risk of CMV reactivation 121 (32.4) 54 (28.1)
- Low risk of CMV reactivation 252 (67.6) 138 (71.9)
- Cyclosporin A use 193 (51.7) 100 (52.1)
- Tacrolimus use 160 (42.9) 79 (41.1)
Antithymocyte globulin (ATG) use 140 (37.5) 58 (30.2)
Alemtuzumab use 12 (3.2) 11 (5.7)

® Does the trial reflect people with CMV reactivation post R+ allogeneic
HSCT in clinical practice?

Source: Company submission table 9, page 42-44 (ASaT population; all randomised and
treated).

The primary efficacy analysis was performed on the FAS (Full Analysis Set) population
and the ASaT (All Subjects as Treated) population was used for safety analyses. The
baseline characteristics between the FAS and ASaT population were broadly similar.

Overall (n=565):
» Majority of patients were male (58%), white (82%), and with a mean age of 51 years
old.

+ 31% of patients were at high risk of reactivation at baseline and 52% were receiving
concomitant CsA.

* Most common primary reasons for transplant were acute myeloid leukaemia (38%),
myelodysplastic syndrome (17%), and lymphoma (13%).

« Majority of patients had received transplants using peripheral blood stem cells (73%).

» Baseline aciclovir use for prior HSV prophylaxis was similar across letermovir group
(83%) and placebo (79%) (overall: 82%).

» Only a small proportion of patients were receiving ATG or alemtuzumab at baseline for
T-cell depletion; both these drugs are commonly used in the UK for this subpopulation

» The doses and sequences of pre-emptive therapy were not reported in the study,
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which may have varied across countries

» Randomisation was stratified by study centre and high or low risk for
CMV reactivation:
» High risk: Patients meeting one or more of the following criteria at
the time of randomisation:

Human leukocyte antigen (HLA)-related (sibling) donor with
at least one mismatch at one of the following three HLA-
gene loci: HLA-A, -B or -DR

Haploidentical donor

Unrelated donor with at least one mismatch at one of the
following four HLA-gene loci: HLA-A, -B, -C and —DRB"1
Use of umbilical cord blood as stem cell source

Use of ex vivo T-cell-depleted grafts (including ex vivo use
of alemtuzumab)

Grade 2 or greater graft-versus host disease, requiring the
use of systemic corticosteroids (defined as the use of 21
mg/kg/day of prednisone or equivalent dose of another
corticosteroid)

» Low risk: All patients not meeting the definition of high risk

National Institute for Health and Care Excellence Pre-meeting briefing — Letermovir for the prophylaxis
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,
Efficacy results:

Clinically significant CMV infection by week 24

FAS, % ASaT, %

Letermovir Placebo Letermovir Placebo
(n=325) (n=170) (n=373) (n=192)

Parameter
Primary endpoint
% failed prophylaxis by wk24

(clinically significant CMV 37.5 60.6 e e

infection?) (Non-
completer=Failure)®

-23.5(-32.5,-14.6),

Difference* (95% Cl) e
p<0.0001

CMYV infection? (data as
observed) Il B B s
Dif* (95% C)) I -
Initiation of PET: 16.0 40.0 e e
CMV end-organ disease

15 18

2 Clinically significant; ® Non-completer-failure referto those who discontinued from the study early and
assumed that prophylaxis has failed; © Based on documented CMV viraemia; * Stratum-adjusted treatment
difference (95% Cl) (letermovir-placebo)- One sided p value

Source: company submission table 11 and clarification response tables 7 & 9

» Primary efficacy endpoint was the proportion of failed prophylaxis by week 24, i.e.
clinically significant CMV infection by week 24, as assessed by the % of patients with
CMV end-organ disease or initiation of pre-emptive therapy (PET) based on
documented viraemia and the patient’s clinical condition.

» All cases of CMV disease are confirmed by an independent and blinded Clinical
Adjudication Committee (CAC)

+ Primary analysis was of the FAS population, which included all randomised patients
who received at least one dose of study medication and had no detectable CMV viral
DNA (measured by the central laboratory) on day 1 (when study medication was
initiated). It used an assumption that patients who discontinued from study before
week 24 or had missing data points in the week 24 visit window equalled a CMV
infection event. This ‘non-completer = failure’ (NC=F) approach was the primary
method used for missing data - the ERG considered this a conservative approach.

» Company also presented results for the population that was excluded from the FAS
because they had detectable CMV DNA on day 1 of the study: % with CMV infection
by wk 24 [NC=F]: letermovir 64.6% vs placebo 90.9% (difference 26.1 (95% Cl, -45.9
to -6.3), p<0.0048). Initiation of PET: 43.8% vs 77.3%

National Institute for Health and Care Excellence Pre-meeting briefing — Letermovir for the prophylaxis
of cytomegalovirus reactivation or disease in people with seropositive-cytomegalovirus who have had
an allogeneic haematopoietic stem cell transplant Issue date: May 2018 18



CONFIDENTIAL

» A secondary missing data approach was the ‘data-as-observed’ (DAO)
approach, where any patient with a missing value for a particular
endpoint was excluded from the analysis — the ERG considered this is an
optimistic approach, which ignores any attrition bias.

+ The ERG notes that clinical inputs used in the economic model
were based on DAO analyses only.

* The company also presented 2 additional sensitivity analyses to the
methods for imputation in the analysis of the FAS dataset - ‘missing-at-
random’ and ‘missing-not-at-random.
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Efficacy results (FAS):

Initiation of PET for documented viraemia by week 24

. Difference (95%
Parameter —edl Sl Cl) , one-sided p-
(n=325), n(%) |[(n=170), n(%) va)ll;e P

Initiation of PET based on Central laboratory

FAS population

Initiation of PET (NC=F) 119 (36.6) 101 (59.4) ;)i%?oggf's’ btk
Initiation of PET (no imputation) 52 (16.0) 68 (40.0)* ;%éoggf'z’ o
Discontinued before Week 24 57 (17.5) 28 (16.5)

Missing outcome 10 (3.1) 5(2.9)

ASaT population

Initiation of PET (NC=F) N I I
Initiation of PET (no imputation) | N .

Discontinued before Week 24 - -

Missing outcome [ .

* Percentage based on intention-to-treat

Source: Table 10 in ERG report

+ Initiation of anti-CMV PET based on documented CMV viraemia (detectable presence
of CMV DNA, as measured by the central laboratory)

« adecision to initiate PET could also be made on an individual basis based on a
positive local laboratory test. As long as the result was later confirmed by the
standardised central laboratory test, the lower threshold was acceptable

* Results reflect those of the primary endpoint.

« ASaT results were similar to FAS results but the number of events was higher in the
ASaT population, reflecting that patients excluded from the FAS population were at
higher risk of developing a clinically significant infection requiring initiation of PET

National Institute for Health and Care Excellence Pre-meeting briefing — Letermovir for the prophylaxis
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Efficacy results:
CMV disease by week 14 and 24 (FAS)

Letermovir | Placebo

Parameter (n=2835) (n=145) | Difference (95% CI)*
n (%) n (%)

CMV Disease by Week 14 -1.0 (-3.5, 1.5)
1(0.4) 2 (1.4)

(no imputation) p=0.2258

CMV Disease by Week 24 -0.4 (-4.0%, 3.2%),
5(2.0) 3(2.4)

(no imputation) p=0.4056

* Nominal one-sided p-value

Source: Company clarification response table 13

» The overall incidence of CMV end-organ disease was low through both the Week 14
and Week 24 post-transplant time points. Therefore, only DAO analyses were used so
as not to classify patients who discontinued before Week 24 post-transplant or had
missing data as failures, which could lead to potentially misleading estimates of CMV
end-organ disease rates.
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Efficacy results (FAS): Time to onset of clinically-
significant CMV infection by week 24

Letermovir vs Placebo

- Stratified log-rank test, two sxded p-value
[ -
=1
PR
[ &) :
-— W 4 .
o j -
;‘J;.E -
™ .
o o
®E 30
s 8 f
o 'g'
S th i
O B . o o
=" i ;n' W
) s -
o ” -
g b HR (95% Cl):
L) 1 1 * M 4 J
7 o » Y
" o
i
~ =

» There is a large separation between the curves from Day 0 to week 14 while patients
were on study drug. Following week 14 (end of therapy), there was a small rebound
effect in letermovir group.

» Factors associated with CMV infection after cessation of letermovir included high
baseline risk for CMV reactivation, GvHD and corticosteroid use.

» The results are after controlling for stratification of high and low risk of CMV end-organ
disease at baseline (p-value <0.0005).
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Efficacy results (FAS): Time to all-cause
mortality at week 48

40 A

30 - Letermovir vs Placebo :

Stratified log-rank test, two-sided :Lvalue =02117 .
g P Ep———

20 -

|ative Rate of
All-cause Mortality

Cumu

10

Cl):

HR (95% CI):

T T T
Week O Week 24 Week 48

Weeks Post-Transplant

No. at risk: KM estimates % (95% CI)
——Letermovir 325 282:12.1 (8.6, 15.7) 165: 23.8 (19.1, 28.5)
— ~ 'Placebo 170 139:17.2 (11.5,22.9) 81:27.6 (20.8,34.4)

 All-cause mortality was lower in the letermovir group than in the placebo group at

week 24 (p-value=0.0401) but in week 48 the difference was not statistically
significant (p-value=0.2117).

* When stratified by prior CMV infection in an ad hoc analysis there was a lower
mortality rate through week 48 in the letermovir group (15.8%) vs. placebo group
(31%) among patients with clinically-significant CMV infection through week 24; and in
patients without clinically significant CMV infection through week 24, the mortality
rates between letermovir (52/268 [19.4%]) and placebo (18/99 [18.2%)]) were similar.

» The ERG suggests that the results indicate that letermovir may have some impact on
additional CMV-related mortality, despite not completely preventing CMV reactivation.
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HrQoL results (FAS):
EQ-5D Index and FACT-BMT total score
| letermovirvsPlacsbo |
Mean difference (95% CI) p-value
EQ-5D UK Index
Baseline B [ |
Week 14 post-transplant I I
Week 24 post-transplant I I
Week 48 post-transplant I ]
FACT-BMT total score
Baseline [ | [ |
Week 14 post-transplant I |
Week 24 post-transplant I I
Week 48 post-transplant I |

Source: ERG report table 15, page 60 ( the ERG adapted tables 34 and 44 of the EQ5D
and FACT-BMT analysis report provided by the company)

+ EQ-5D (version 3L) & FACT-BMT (version 4)
» The ERG notes that:
« three of the four assessment points (baseline, week 24 and 48 post-transplant)
are when the patient is not taking letermovir
» The mean values of EQ-5D and FACT-BMT scores do not represent any single
condition, instead a mixture of those who have had CMV reactivation and will
have initiated PET and those who have not - difference in HrQoL scores will
therefore only reflect the difference between these two health states rather than
any direct impact of letermovir on HrQoL

National Institute for Health and Care Excellence Pre-meeting briefing — Letermovir for the prophylaxis
of cytomegalovirus reactivation or disease in people with seropositive-cytomegalovirus who have had
an allogeneic haematopoietic stem cell transplant Issue date: May 2018

23



CONFIDENTIAL

Exploratory endpoints (FAS):

GvHD, re-hospitalisation & opportunistic infections

» GvHD, re-hospitalisation, re-hospitalisation for CMV infection, and
documented CMV viraemia through week 14 and 24 were all numerically
lower in letermovir group compared with placebo group

* Documented CMV viraemia greatly favoured letermovir through week 14
and 24 (letermovir vs placebo; % [95% CI]): 31.7 (26.7,37.1) vs. 69 .4
(61.9,76.2)and 57.2 (51.7,62.7) vs. 72.9 (65.6, 79.5), respectively

» Bacterial/fungal infections through week 14 and 24 were numerically
slightly higher in letermovir group compared with placebo group

» No statistical tests for the significance of these differences were
presented by the company

Source: Company submission table 15 and clarification response table 17
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Subgroup analyses

« Subgroup analyses were based on risk categories for CMV reactivation,
patient characteristics, and conditioning and concomitant
Immunosuppressive regimen

Results showed that:

» Letermovir reduces incidence of clinically significant CMV infection in all
subgroup analyses

+ |ts effect size was numerically higher than that of the whole trial
population in: high risk patients, donor mismatch subgroups,
haploidentical donors, female subgroups, and with use of non-
myeloablative conditioning regimen

+ |t was numerically lower in non-European patients, and use of tacrolimus
as immunosuppressant

* No tests for interaction were conducted to evaluate the statistical
significance of these subgroup differences

Although analyses have been presented for the high-risk subgroup (which demonstrated
no difference in efficacy compared with the low-risk population), the base-case analysis
covers all patients eligible to receive letermovir.

No tests for interaction were conducted to evaluate the statistical significance of these
subgroup differences.
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With 21 AEs 365(97.9) 192(100) 366 (98.1)
With drug-related™ AEs 63 (16.9) 23 (12.0) 63 (16.9)
With non-serious AEs - - 364 (97.6)
With SAEs 165 (44.2) 90 (46.9) 193(51.7)
)’;’,‘;‘;j}:;‘f drug: 3(08) 3(16)  3(0.8)
Who died 38(10.2) 17(8.9) 61(16.4)
Discontinued due to an

AE f2.(19.3) 1 98i(51.0) | 72 (19:2)

Discontinued due to a
drug-related AE
Discontinued due to a
SAE

Discontinued due to a
serious drug-related 3(0.8) 3(1.6) 3(0.8)
AE

t Determined by the investigator to be related to the drug

18(48) 7(36) 18(4.8)

35(9.4) 27(14.1) 35(9.4)

192 (100)
23 (12.0)
190 (99.0)
109 (56.8)

3(1.6)
38 (19.8)
98 (51.0)

7 (3.6)

27 (14.1)

3 (1.6)

Overall safety profile (ASaT)

Letermovir | Placebo | Letermovir | Placebo
(n=373) (n=192) (n=373) (n=192)

By week 14, n (% By week 24, n By week 48, n (%

Letermovir
(n=373)

Placebo
(n=192)
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ERG critique of the company’s clinical
effectiveness evidence
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ERG critique: Design limitations

« Treatment period was fixed at maximum 100 days (14 weeks) — Plausible
that some patients (high risk of reactivation) may require longer treatments
in clinical practice

« Follow-up period for primary end-point was limited to 24 weeks and
mortality was only an exploratory analysis

+ Clinically-significant CMV infection is defined differently in trial than in UK
practice - potentially overestimating the CMV infection rate and
underestimating the potential efficacy of letermovir

« Requirement for no detectable CMV DNA at baseline — appropriate?

National Institute for Health and Care Excellence Pre-meeting briefing — Letermovir for the prophylaxis
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ERG critique: Generalisability issues

* Numerous differences between PN001 trial and UK practice:
— Only 12 patients from UK enrolled in the trial

— Average age: ~51 years in trial vs. ~45 years in NHS practice and include
more matched unrelated patients than in the trial

— Prevalence of CsA use, which significantly increases the bioavailability of
letermovir: 51.7% in trial (ASaT population) vs. 90% in NHS practice

— Prevalence of alemtuzumab use: 4% in trial vs. ~85% in some UK centres
- trial likely to underestimate CMV reactivation rates and overestimate
incidence of GvHD

— Level of CMV-DNA at which PET was initiated in the trial was considerably
lower than seen in NHS practice = likely that trial population initiated PET
sooner and more frequently, potentially underestimating the expected
duration of letermovir prophylaxis in practice

— Adelay (median 9 days, ASaT population; [l FAS population)in
between HSCT and start of prophylaxis in trial — likely in NHS practice?

Is the trial generalisable to clinical practice in the NHS?

National Institute for Health and Care Excellence Pre-meeting briefing — Letermovir for the prophylaxis
of cytomegalovirus reactivation or disease in people with seropositive-cytomegalovirus who have had
an allogeneic haematopoietic stem cell transplant Issue date: May 2018



CONFIDENTIAL

Cost effectiveness
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Company model
Two phases: Decision-tree and Markov model

Trial Outcomes Trial Outcomes Trial Outcomes
Week 14 Week 24 Week 48*
Feresccae EEEEEE
— - || L{ |
APET x£ APET x£ | APET xf I
Arehosp x£ Arehosp x£ | Arehosp x£ I | #alive x #LYG
Aindirect costs x £ Aindirect costs x £ | Aindirect costs x £ | ! Cost per
O AGVHD x £ AGVHD x£ | AGVHD x{ | I Or #alive x QALY
Amortality A mortality | Amortality | | #QALYs
AQALYs AQALYs | AQALYs | |
— | 1 L4
L R

Abbreviations: CMV=cytomegalovirus; GvHD=graft-versus-host-disease;
HSCT=haematopoietic stem cell transplant; LYG= life year gained; PET=pre-emptive therapy;
QALY=quality-adjusted life year

« Lifetime analysis based on week 24 outcomes

* Markov model length: 1 year (with half cycle corrections)
« Utilities and costs discounted at 3.5%

* NHS and personal and social services (PSS) perspective

* Ade novo model was used to estimate the cost-effectiveness of letermovir prophylaxis
vs. standard care (no prophylaxis).

« The model structure consists of a decision tree phase covering the first 24 weeks
post-transplant (48 weeks in scenario analysis) and Markov model phase covering the
remaining time horizon of the model.

* In the decision tree phase, differences in the rate pre-emptive therapy CMV disease,
re-hospitalisations, opportunistic infection, GvHD, AEs and mortality were accounted
for using cumulative probabilities from the PN0O1 trial (based on DAQO) with events
permitted to occur at week 14, 24 and 48 (week 48 is for scenario analysis only)

+ Patients then move into a simple two-state Markov model (alive or dead) to account
for the mortality benefits associated with letermovir.
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Modelling clinical outcomes:
Decision-tree phase

« Cumulative probabilities of 6 different clinical events from PNOO1 (week 24 DAO
outcomes; FAS population) were included in the model

e e 24weeks _ |48weeks
Letermovir Placebo Letermovir Placebo

Initiation of PET
CMV disease
CMV-related re-hospitalisation

PET-related AEs

GvHD
All-cause mortality

* No treatment-related AEs included — Only patients who initiate PET were
assumed to experience AEs, these include neutropaenia (5.3%),
thrombocytopaenia (7.8%) and leukopaenia (3.9%)

+ Week 24 outcomes were extrapolated (assuming no further events) to the end of
year 1 where patients enter the Markov model phase
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Modelling clinical outcomes:
Markov model phase

« This phase determine the life-expectancy and rate of QALY accrual in patients
who are alive at the end of the decision-tree phase

» Mortality rate assumed to be the same in both treatment groups and was based
on general population mortality data from ONS, with a standardised mortality rate
(SMR) from Wingard et al. (2011) applied to account for the impact of the
underlying condition

+ Excess risk of mortality data in Wingard et al (2011) was calculated from 2 years
to 15 years post-transplant, after which the excess risk of mortality was assumed
to remain constant

Years post SCT Mortality rates in ERG preferred mortality
company base-case rates based on HMRN data

2 2.7% 19%
3 2.9% 1%
4 3.1% 5%
5 5.4% 6%
6 5.4% 8%

* ONS = Office for National Statistics
« HMRN = Haematological Malignancy Research Network
» The SMR applied was generated using a weighted average of 5 SMR for acute
lymphoblastic leukaemia (ALL), acute myeloid leukaemia (AML), myelodysplastic
syndrome (MDS), severe aplastic anaemia (SAA), and Lymphoma reported in
Wingard et al. (2011).
» The weights applied are determined based on the proportion of patients in the ASaT
population of the PNOO1 trial with each underlying condition.
» Wingard study did not report SMRs for all primary conditions, a number of
assumptions were therefore made in the model to estimate the SMR in these:
» For chronic myeloid leukaemia (CML), chronic lymphocytic leukaemia (CLL)
and others (not ALL, AML, MDS, SAA, CLL, CML, myelofibrosis or PCM) the
SMR applied was assumed equal to that of myelodysplastic syndrome (MDS)
» For myelofibrosis and plasma cell myeloma (PCM) the SMR applied was
assumed equal to SAA.
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Assumptions used in the CE model
(base case)

Duration of therapy was 69.4 days (ASaT population)

95% concomitant CsA use

95% of patients initiate with oral letermovir

Average duration of PET was 21 days

Two PCR tests per week applied to both arms of the model

Prescribing pattern of PETs: 37.5% ganciclovir, 37.5% valganciclovir and 25%
foscarnet

CMV disease equal to the total cost of PET

RR of mortality at two years from Wingard et al (2011) is equal to the RR at 1 year

RR of mortality for CML, CLL and other assumed equal to SAA

RR of mortality for myelofibrosis and PCM assumed equal to MDS

Opportunistic infections treated in the outpatient setting

Methylprednisolone IV administration for GvHD takes place in the outpatient setting

CsA = cyclosporin A

PCR = polymerase chain reaction
PET = pre-emptive therapy

RR = relative risk

CML = chronic myeloid leukaemia
CLL = chronic lymphocytic leukaemia
SAA = severe aplastic anaemia

PCM = plasma cell myeloma

MDS = myelodysplastic syndrome
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Utility values are derived from EQ-5D scores

from PNOO1

Time point Letermovir Placebo

Change at Week 14 ]

Change at week 24 e
Change at week 48 e

Post-trial utility 0.82 0.82

Age Utility value EQ-5D (95% Cl)
60 to <65 0.8072(0.793,0.821)

65t0 <70 0.8041 (0.790, 0.817)

70to <75 0.7790 (0.766,0.791)

75t0 <80 0.7533(0.739,0.767)
80to<85 0.6985 (0.677,0.719)

> 85 0.65497 (0.624,0.675)

« Utility expected for survivors 1 year post-transplant was either 0.82 from an acute
myeloid leukemia population who underwent a HSCT (Leunis et al., 2014 based on
EQ-5D-5L) orthe age-specific general population utility (Ara et al., 2011), whichever
was lowest

* Nodisutilities were applied within the model — assumed to be captured in EQ-5D utility
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Company base case model results
(with PAS)

Deterministic base case ICER

Total Total Total Incr. Incr. Incr. ICER

costs (£) LYG QALYs costs (£) LYG QALYs (£/QALY)
Placebo  |£28,805 [7.91 |6.73

£5,014 |0.52 0.46 £10,904

Letermovir |£33,891 (843 [7.19
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Deterministic sensitivity analyses

» A one-way sensitivity analysis results show that the base-case ICER is
most sensitive to the age parameter

Mean age (years) - |

Average days of Letermovir Therapy N |

Letermovir 240mg (PO) unit cost n

% of concomitant CsA (240 mg Letermovir) [
Discount rate |
No Letermovir Initiation of PET based on documented CMV viremia probability (24 week) [ B
Post-trial utility 1
Mean PET duration in days 1
No Letermovir Graft-versus-host disease probability (24 week) 1
% of patients receiving Foscamet I

‘{10‘,000 ilﬂ:@ UO:OOO £50:000 EI(J:COO EBOI,COO
® Lower Bound ICER B Higher Bound ICER
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Probabilistic sensitivity analyses
(with PAS)

U . ete 0 . ol

Total cost

Mean £33,826 £28,790

Standard deviation £945 £847

QALYs

Mean 7.19 6.72

Standard deviation 0.17 0.24

ICER for letermovir vs placebo £10,913
% 70.0% :[
é 50.0% + i — L etErmovir
£ 20.0% L e No Letermovi
g o | - = = WTP Treshold
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Company scenario analyses (with PAS) (1)

Changes from base-

Model input Parameter ICER case ICER (%)
Base case £10,904

Average days of letermovir therapy 81 £13,679 £2.775 (25%)
Average days of letermovir therapy 100 £18,226 £7,322 (67%)
% of patients receiving letermovir

Therapy (PO) 73% £12,432 £1,528 (14%)
Percentage of patients receiving o

oral letermovir therapy (PO) iz S -£348 (3%)
Average days of letermovir IV

therapy 28 £11,285 £381 (3%)
Percentage of patients receiving o

240mg Letermovir 51.9% £17.47 £6,567 (60%)
Average days of pre-emptive 59 Letermovir /
therapy dominant el
Beyond trial mortality in year 1 and

2 based on probability of mortality 11.5% £13,629* £2.725 (25%)
between 24-week and 48-week

cGvHD disutility 0.090 £10,871 -£33 (0%)
ICER=incremental cost-effectiveness ratio; IV=intravenous; NC=F=non-completer=failure;
PO=oral; SoC=standard of care; *Model run based on week 48 data

Source: Adapted from table 34 in the ERG report
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Company scenario analyses (with PAS) (2)

Changes from

Model input Parameter ICER base-case
ICER (%)

Base case £10,904
Medicine dose and duration
Percentage of concomitant CsA (240 mg

. 51.9%
letermovir) .
Percentage of IV letermovir 27% £14,962 | £4,058 (37%)
Average days of pre-emptive therapy 59

NC=F (non-completer= failure) approach for missing data

Letermovir initiation of pre-emptive

16.0%
therapy
Letermovir CMV disease 1.5% £12,204 |£1,300 (12%)
SoC initiation of pre-emptive therapy 40.0%
SoC CMV disease 1.7%

ICER=incremental cost-effectiveness ratio; |V=intravenous; NC=F=non-
completer=failure; PO=oral, SoC=standard of care; *Model run based on week 48 data

Source: adapted from table 34 in the ERG report

National Institute for Health and Care Excellence Pre-meeting briefing — Letermovir for the prophylaxis
of cytomegalovirus reactivation or disease in people with seropositive-cytomegalovirus who have had
an allogeneic haematopoietic stem cell transplant Issue date: May 2018



CONFIDENTIAL

Company scenario analyses (with PAS) (3)

based on 24-week case ICER (%
Base-case £10,904
Long-term disutility following SCT
Long term utility decrement (0.0144 per
year) applied to the general population £10,959 £55 (1%)
utilities
Long-term costs following SCT
Follow-up costyear 1 and 2 post SCT

=£12,378 and £3 565, respectively S Sl len
*Relapse after SCT

Scenario — 6 month survival £11,041 £137 (1.26%)
Scenario - 1 year survival £11,156 £252 (2.31%)
Scenario - 2 year survival £11,387 £483 (4.43%)

**Second-line treatment costs for GvHD and disutility for GvHD
Additional costs for acute GvHD and

— - 0,
chronic GvHD included £10,793 £111 (-1.02%)
Additional disutility for acute GvHD and
chronic GVHD included £10,977 £73(0.67%)
Both additional costs and disutility £10.866 £38 (-0.35%)

included

Additional scenario analyses requested by the ERG at the clarification stage.
Sources: tables 39-42 in the ERG report

Long-term disutility following SCT:

* Long term utility decrement of 0.0144 per year was calculated based on the difference
between the utility reported in Leunis et al. 2014 (EQ-5D-5L) and general population
mortality source from Ara et al. 2011 (based on EQ-5D-3L)

*Relapse after SCT:

» The company presented scenarios for incorporating additional costs and disutilities
associated with patients relapsing after SCT, assuming survival is 6 months, 1 year or
2 years

 In all scenarios, 10% of patients are assumed to relapse and a relapse is assumed to
be associated with a 0.0114 disutility and a per cycle costs of £6,460

» ERG noted a small error in company’s model which assumes that all patients incur a
disutility associated with relapse rather than just the 10% of patients experiencing
relapsed disease — ICERs presented here include this correction.

**Costs and disutilities associated with GvHD:
+ The company assumed 10% of patients developed acute GvHD and 6% of patients
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acquired chronic GvHD

+ ERG noted an error with the implementation of this scenario in the
company’s model — all the costs associated with GvHD were included in
the trial time period, which is inappropriate because chronic GvHD
usually manifest after a year post-SCT. The ERG therefore made the
following amendments to the scenario:

1. The cost of 10% of patients with aGvHD requiring second line
treatment is added to the aGvHD costs in the model (an
additional cost of £1,810.63);

2. The cost of 6% of patients with aGvHD requiring second line
treatment is added to the cGvHD costs in the model (an
additional cost of £325.91).
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Company scenario analyses (with PAS) (4)
Using alternative time horizons to the base case

Changes from

Model time horizon ICER base-case ICER
(%)
Base case £10,904
At 5 years £21,723 £10,819 (99%)
Lifetime based on week
24 data At 10 years £14,274 £3,370 (31%)
At 20 years £11,132 £228 (2%)
At 5 years £22 662 £11,758 (108%)
48 data At20 years | £12,135 £1,231 (11%)
Lifetime £11,897 £993 (9%)

10 years and more

Letermovir is suggested to be cost-effective compared to placebo at a short
time horizon of 5 years and the ICER drops significantly for a time horizon of

Source: adapted from table 35 in the ERG report.
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Company scenario analyses (with PAS) (5):
FAS/ASaT populations using time-to-event/
DAOQO analyses

N Changes from
Scenarios/Model input e U eI nanec base-case ICER
on 24-week) "
0

Base-case £10,904 =

All clinical inputs using DAO analysis

0,
using ASaT population EliEaE £504 (9%)

All clinical inputs using DAO analysis
using FAS population

All clinical inputs using missing-not-
at-random analysis method to adjust
of missing data and using the ASaT
population

All clinical inputs using missing-not-
at-random analysis method to adjust
of missing data and using the FAS
population

£11,966 £1,062 (10%)

£13,329 £2,425 (22%)

£12,602 £1,698 (16%)

Additional scenario analyses requested by the ERG at the clarification stage.
Source: Table 36 from ERG report

* ERG considered the FAS population using DAO analysis as the most appropriate to
include in the ERG'’s preferred base case analysis.
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Company scenario analyses (with PAS) (6)
Parametric extrapolation of OS
Base-case £10,904
Extrapolating survival data
Exponential distribution — AsaT population £8,598 -£2,306 (21%)
Weibull distribution - ASaT population £11,453 £549 (5%)
Lognormal distribution - ASaT population £6,379 -£4 525 (41%)
Loglogistic distribution - ASaT population £7,920 -£2,984 (27%)
Gompertz distribution - ASaT population £14,309 £3,405 (31%)
Exponential distribution - FAS population £7,910 -£2,994 (27%)
Weibull distribution - FAS population £10,279 -£625 (6%)
Lognormal distribution - FAS population £5,645 -£5,259 (48%)
Loglogistic distribution - FAS population £7,158 -£3,746 (34%)
Gompertz distribution - FAS population £10,531 -£373 (3%)

Additional scenario analyses requested by the ERG at the clarification stage.
Source: Table 37 in the ERG report

Company’s approach in this analysis:

- Assumed no survival benefits attributable to letermovir beyond week 24 data from
PNOO1

- The extrapolated curves for the whole post decision tree phase were relied on rather
than moving to natural history data at an appropriate point e.g. 2 years post HSCT
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Company scenario analyses (with PAS) (7)
Results using 48 week data from PNOO1 trial

Scenarios/Model input ICER (Lifetime based Changes from base-
P on 24-week case ICER (%

Base-case £10,904

48 weelf data - DAO_ASaT £11,168 £264 (2.42%)
population

48 week data - DAO_FAS £13,069 £2,165 (19.86%)
population

Revised mortality data -

. i 0,
DAO_ASaT population AL Zrfecr),

Revised mortality data -

0,

Source: Table 38 in the ERG report

Additional scenario analyses requested by the ERG at the clarification stage:

- Toinclude clinical inputs available at week 48 in the PNOO1 trial

- To include life-time analysis using mortality data at 48-week elicited by the US FDA on
those who withdrew from the study
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ERG critique of the company’s cost-
effectiveness evidence
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ERG critique:

Structure of the model

1. Over simplified modelling approach - company model lacks explicit
health states to capture differences in QALYs

- No link between the occurrence of CMV events and the accrual of QALYs or
the rate of CMV events and mortality, which is the key driver of cost-
effectiveness

- Direct impact of a CMV event and other clinical events e.g. GvHD on QoL
are therefore not fully explored in the model.

2. A major cost category associated with having received a HSCT has been
omitted
— Ongoing care and management costs
— Costs associated with a relapse in the underlying condition
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ERG critique: Clinical data inputs

. Clinical inputs based on 24 week data instead of 48 week data
- Inappropriate and inadequately justified by the company

w

4. Data-as-observed approach used to account for missing data
- Incomplete follow ups are not adjusted

- More complete data is available following a request by the FDA with just
3.2% patients lost to follow up vs. 13.5% in the main analysis

o

Uncertainty in mortality benefits and data used to calculate SMR
— All-cause mortality in year 2 assumed equal to that in the year 3 — plausible?
* HMRN reports 19% vs 3% in the company model

- Wingard data used to calculate SMR covers 1980 to 2003 and >40% of the
data set are from paediatric population — relevant to current practice?

6. Considerable uncertainty in duration of letermovir prophylaxis

- Unlikely to be delays in initiating letermovir in practice and plausible that
some patients require >100 days prophylaxis 2 ERG considers the FAS
data (people with no CMV DNA on Day 1; mean 72 treatment days + mean
11 days treatment delay) to be most reflective of current practice

SMR = standardized mortality ratio
HMRN = Haematological Malignancy Research Network
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ERG critique: Disutilities

7. Company model does not fully capture the long-term utility decrement
associated with people having undergone SCT:

— The disutility applied in the company analysis (0.0114) is based on a mix of
EQ-5D-5L and EQ-5D-3L values

— The ERG considers this an inconsistent approach and is inconsistent with
the value reported in Leunis et al. based on EQ-5D VA scores of 0.046
8. Disutilities due to GVHD

— The ERG considers this should be includedin the base-case analysis (only a
scenario analysis was provided by the company)
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ERG critique:
Costs and resource use assumptions

9. Proportion of patients assumed to receive IV letermovir
— 27% observed in trial more representative of UK practice than the assumption
of 95% made in the company base case
10. Administration costs for oral letermovir therapy

— Should be included to reflect the resources required to give patients
administration instructions and the dispensing costs for pharmacists’ time

11.CMV disease monitoring costs

— ERG’s clinical advisor state twice-weekly monitoring would not continue for the
entire duration of post-transplantcare - costs overestimated in the model?

12. Pre-emptive therapy costs:

— ERG’s clinical advisors assume 5-15% would receive foscarnet (aligning with
PNOO1) vs. 25% in company’s base case

— Valganciclovir should be associated with oral administration costs

— IV administration costs for ganciclovir and foscarnet are calculated by
multiplying costs by the number of infusions required = likely to overestimate
the costs
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ERG corrections of company analysis

The ERG noted some errors within the company’s scenario analyses. These
scenario with errors and the errors identified were:

— The long-term disutility calculated for survivors of HSCT;

— The disutility associated with a relapse in the patients’ underlying
condition; and

— The costs and disutilities associated with acute GvHD and chronic
GvHD

Scenario 1 and 3 above are included in the ERG'’s preferred base-case
analysis, with the ERG’s corrections incorporated.
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ERG exploratory analyses
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ERG alternative base case:
summary of changes

The ERG’s base case makes the following amendments to the company’s
base case model:

1. FAS population used for all clinical parameters;
2. 48 Week trial data used together with post-hoc analysis of all-cause mortality;

3. Mean duration of therapy assumed to be 83 days (FAS population duration of
therapy)

4. Inclusion of medium-term care costs for survivors of HSCT and survivor
disutility
5. Revisions to assumptions regarding GvHD costs and QALYSs;

Inclusion of relapse disease based on HMRN rate of relapse (47% vs. 10% in
company's scenario analysis);

Revisions to administration cost for letermovir and PET;
Foscarnet use assumed to be 15%;

Mortality data in the Markov phase based on HMRN data and relative risk from
Martin et al. (2010)

- Survivor disutility = based on the difference between the mean utility of patients in
PNOO1 at 48 weeks and general population utilities from Ara et al. 2011

- Martin et al. (2010) trial included fewer paediatric patients and had a longer median
follow up
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Results of ERG alternative base case
deterministic ICER (with PAS) (1)

: Inc. Inc. Change in
Letermovir vs placebo ICER ICER

Company's base-case analysis 5,014 0.46 10,904 -

#1. FAS population used for all clinical
parameters

#2. 48 Week trial data used together
with post-hoc analysis of mortality

#3. Mean duration of therapy assumed
to be 83 days

#4_ Inclusion of medium-term care
costs for survivors of HSCT and 5,666 0.45 12,535 14.96%
survivor disutility

5,306 0.44 11,966 9.74%
4,641 0.34 13,710 25.73%

6,510 0.46 14,158 29.84%

#5. Revisions to assumptions

= 0,
regarding GvHD costs and QALYs s 04D 16,06 D22t

Source: Adapted from table 1 in the ERG report
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Results of ERG alternative base case
deterministic ICER (with PAS) (2)

: Inc. Inc. Change
Letermovir vs placebo ICER in ICER

#6. Inclusion of relapse disease based on o
HMRN rate of relapse ST R L R

#7. Revisions to administration cost for
letermovir and PET
#8. Foscarnet use assumed to be 15% 5,644 0.46 12,274 12.56%

#9. Mortality data in the Markov phase of
the model based on date from HMRN and 4,899 0.44 11,242 3.1%
relative risk from Martin et al. 2010

6,588 0.46 14,328 31.40%

. Inc. Inc.
Letermovir vs placebo Cost QALY ICER
ERG preferred base case analysis (scenarios #1 to #9 combined)
Letermovir vs placebo 8,433 0.31 27.536

Source: Adapted from table 1 in the ERG report

In the company’s one-way sensitivity analysis (slide 37), the base-case ICER was shown
to be most sensitive to the age parameter. The true ICER could therefore potentially be
lower because the mean age of patients in the model is higher than the mean age of
patients receiving allograft SCT according to HMRN data (50.8 vs. 45 years)
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Scenario analysis on the ERG’s preferred
base case

Additional scenario analyses considering uncertainties surrounding 3
assumptions/inputs used in the model:

1. Duration of therapy

+ 45% of patients receiving letermovir prophylaxis at 100 days
were assumed to continue therapy for a fixed period 2, 4 and 6
weeks post 100 days

2. Alternative approaches to handling missing data
« NC=F
*+ MNAR

3. Mortality at 48 weeks

« Alternative values for the mortality benefit associated with
letermovir were considered
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Results of ERG scenario analyses (with PAS)

Scenario | ICER(£/QALY) |
ERG preferred base-case analysis 27,536
Assumed maximum duration of therapy

100 days + 2 wks 29,776
100 days + 4 wks 31,909
100 days + 6 wks 34,255
Approach for handling missing data

failure (NC=F) 30,179
standard care arm (MNAR) 30,567
Mortality difference

+2.8% 34,471
+3.3% 30,570
+4 3% 25,110
+4 8% 23,124

Source: adapted tables 51-53 in the ERG report
- Mortality difference in the ERG preferred base-case analysis: +3.8%

- Exploratory analyses show that small changes to key assumptions can have
considerably large impact on the ICER. In particular, even a small change to the
mortality benefit associated with letermovir, results in very significant changes to
ICER.
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Instructions for companies

This is the template for submission of evidence to the National Institute for Health
and Care Excellence (NICE) as part of the single technology appraisal (STA)
process. Please note that the information requirements for submissions are
summarised in this template; full details of the requirements for pharmaceuticals and

devices are in the user guide.

This submission must not be longer than 150 pages, excluding appendices and the

pages covered by this template. If it is too long it will not be accepted.

Companies making evidence submissions to NICE should also refer to the NICE

quide to the methods of technology appraisal and the NICE guide to the processes

of technology appraisal.

In this template any information that should be provided in an appendix is listed in

a box.

Highlighting in the template (excluding the contents list)

Square brackets and grey highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields, so
to replace the prompt text in [grey highlighting] with your own text, click anywhere
within the highlighted text and type. Your text will overwrite the highlighted section.

To delete grey highlighted text, click anywhere within the text and press DELETE.

Grey highlighted text in the footer does not work as an automatic form field, but
serves the same purpose — as prompt text to show where you need to fill in relevant
details. Replace the text highlighted in [grey] in the header and footer with
appropriate text. (To change the header and footer, double click over the header or

footer text. Double click back in the main body text when you have finished.)
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Abbreviations

AE Adverse event (also adverse experience)

ALL Acute lymphocytic leukaemia

ALT Alanine transaminase

AML Acute myeloid leukaemia

ASaT All Subjects as Treated (All Randomised and Treated)
ASBMT American Society for Blood and Marrow Transplantation
ASH American Society of Hematology

AST Aspartate transaminase

AUC Area Under the Curve

BCSH British Committee for Standards in Haematology
BSBMT British Society of Blood and Marrow Transplantation
BSH British Society for Haematology

CAC Clinical Adjudication Committee

CEAC Cost-effectiveness Acceptability Curve

CHMP Committee on Human use of Medicinal Products

Cl Confidence interval

CLL Chronic lymphocytic leukaemia

CML Chronic myeloid leukaemia

CMV Cytomegalovirus

CsA Ciclosporin A

CSR Clinical study report

DAO Data as observed

DDF Drug Development Forum

DBL Database Lock

DNA Deoxyribonucleic acid

DSU Decision Support Unit

EBMT European Society for Blood and Marrow Transplantation
ECG Electrocardiogram

ECIL European Conference on Infections in Leukaemia
eDMC External Data Monitoring Committee

EMA European Medicines Agency

eMC Electronic Medicines Compendium
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EQ-5D

EuroQol-5 Dimensions

FACT-BMT

Functional Assessment of Cancer Therapy (FACT-G) and Bone Marrow
Transplantation Subscale (BMTS)

FAS Full Analysis Set

FSH Follicle-stimulating hormone

FUO Fever of Unknown Origin

G-CSF Granulocyte colony stimulating factor
GvHD Graft-versus-host Disease

HBsAg Hepatitis B surface antigen

HCV-Ab Hepatitis C virus antibody

HIVAb HIV antibody

HLA Human leukocyte antigen

HRQoL Health-related quality of life

H(S)CT Haematopoietic (stem) cell transplant
HSV Herpes simplex virus

HTA Health Technology Assessment(s)
ICER Incremental cost-effectiveness ratio
ICF Informed consent form

ICTRP International Clinical Trials Registry Platform
lgG Immunoglobulin G

INR International Normalised Ratio
ISPOR International Society for Pharmacoeconomics and Outcomes Research
IUbD Intrauterine device

v Intravenous

IVRS Interactive voice response system
IWRS Integrated web response system

K-M Kaplan-Meier

LH Luteinising hormone

LLoQ Lower limit of quantification

MAIC Matching Adjusted Indirect Comparison
MAR Missing-at-random

MDR Multi-drug resistant

MDS Myelodysplastic syndrome

MID Minimally Important Difference(s)
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MNAR Missing-not-at-random

MSD Merck Sharp and Dohme Ltd

MTC Mixed treatment comparison

NC=F Non-completer=Failure

NHS National Health Service

NICE National Institute for Health and Care Excellence
NMA Network meta-analysis

OAT Organic anion transporter

OATP Organic anion transporter polypeptide
oD Once-daily

PbR Payment by results

P-gp P-glycoprotein

PAS Patient Access Scheme

PCM Plasma cell myeloma

PCR Polymerase chain reaction

PICOS Population, Intervention, Comparator(s), Outcome(s), Study Type(s)
PO Per oral

PP Per protocol

PRO Patient-reported Outcome(s)
PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses
PSA Probabilistic Sensitivity Analysis

PT Preferred Term

QALY(s) Quality-Adjusted Life-Year(s)

QID Quater in die (four times daily)

QoL Quality of life

RNA Ribonucleic acid

SAA Severe aplastic anaemia

SAC Scientific Advisory Committee

SAE Serious adverse event

SLR Systematic literature review

SmPC Summary of Product Characteristics
SMQ Standardised MedDRA Queryl/ies
SMR Standardised mortality ratio

SoC Standard of Care
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SOC System Organ Class

TA Technology Appraisal

UK United Kingdom of Great Britain and Northern Ireland
ULN Upper limit of normal

US(A) United States (of America)

VAS Visual analogue scale

VzZV Varicella zoster virus

WHO World Health Organisation

WTP Willingness-to-Pay
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B.1Decision problem, description of the technology and

clinical care pathway

B.1.1 Decision problem

The submission covers the technology’s full marketing authorisation for this indication.
Letermovir (PREVYMIS®) is indicated for prophylaxis of cytomegalovirus (CMV) reactivation
and disease in adult CMV-seropositive recipients [R+] of an allogeneic haematopoietic stem
cell transplant (HSCT).
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Table 1: The decision problem

Company evidence submission template for Letermovir for the prophylaxis of cytomegalovirus reactivation or disease in people with
seropositive-cytomegalovirus who have had an allogeneic haematopoietic stem cell transplant [ID1153]

© MSD Ltd (2018). All rights reserved Page 12 of 162



Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from
the final NICE scope

Population Adults with sero-positive Adult CMV-seropositive [R+] recipients of an Not required.
cytomegalovirus who have had an | allogeneic haematopoietic stem cell transplant
allogeneic haematopoietic stem (HSCT).
cell transplant

Intervention Letermovir Letermovir Not required.
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Comparator(s) | « Aciclovir (does not currently No prophylaxis against CMV reactivation (i.e. no Aciclovir and valaciclovir have

have a marketing authorisation | comparators) not been considered as

in the UK for this indication) relevant comparators for the

following reasons:

e Valaciclovir (does not currently
have a marketing authorisation - Neither drug currently has
in the UK for this indication) a marketing authorisation

in the UK for this indication

e No preventative treatment _

- There is no relevant UK
evidence supporting use of
either treatment for CMV
prophylaxis in this patient
population (based on a
systematic literature review
(SLR)), and the overall
evidence base is not
considered to be robust by
professional bodies?

- Aciclovir is primarily
initiated in this patient
population as broad
coverage against herpes
simplex viruses (HSV). In
the letermovir phase I
study (PNOO1) concomitant
aciclovir was permitted for
this purpose, and was
used by 82% of all
randomised patients

- UK clinician feedback
indicates a lack of
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Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from
the final NICE scope

observed efficacy with
aciclovir as CMV
prophylaxis in clinical
practice, and neurotoxicity
associated with both
aciclovir and valaciclovir®

Outcomes

e CMV infection rate

e Reduction of hospital in-patient
days

e Time to onset of clinically-
significant CMV infection

e Time to initiation of pre-
emptive therapy for CMV
viraemia

e Time to all-cause mortality

e Overall survival

e Adverse effects of treatment

e Health-related quality of life

e Clinically-significant CMV infection

¢ Time to onset of clinically-significant CMV
infection

e CMV disease

e |Initiation of pre-emptive therapy for documented
CMYV viraemia

¢ Time to initiation of pre-emptive therapy for
documented CMV viraemia

e All-cause mortality

e Opportunistic infections

e Acute and/or chronic GvHD
e Re-hospitalisations

e Adverse events

e Health-related quality of life

The listed outcomes are
addressed in this submission
in order to accurately reflect
key endpoints/outcomes in
PNO0O01 and to allow for
accurate modelling of
downstream events from an
allogeneic HSCT, which can
lead to CMV reactivation.
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Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from
the final NICE scope

Subgroups to
be considered

People at high risk of CMV
reactivation (if the evidence allows
for consideration of this subgroup)

Subgroup analyses are reported based on risk
categories for CMV reactivation, patient
characteristics, and conditioning and concomitant
immunosuppressive regimen as per study protocol:

CMV reactivation risk stratum (high/low risk)

Stem cell source (peripheral blood, bone
marrow)

Donor mismatch (matched related,
mismatched related, matched unrelated,
mismatched unrelated)

Haploidentical donor (yes, no)
Sex (male, female)
Age (< or 2median (55 years))

Race (white vs non-white, Asian vs non-
Asian)

Ethnicity (Hispanic or Latino, Not Hispanic or
Latino)

Region (Europe vs North America, US vs ex-
usS)

Weight

Days from transplantation to randomisation
(<2 weeks, =2 weeks)

Conditioning regimen (myeloablative,
reduced intensity, non-myeloablative)

Immunosuppressive regimen (ciclosporin A
(CsA), tacrolimus)

Although analyses have been
presented for the high-risk
subgroup (which demonstrated
no difference in efficacy
compared with the low-risk
population), the base-case
analysis covers all patients
eligible to receive letermovir.
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1.2 Description of the technology being appraised

Table 2: Technology being appraised
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UK approved name and
brand name

Letermovir (Prevymis®)

Mechanism of action

Letermovir is a first-in-class antiviral that targets the
pUL56 subunit of the CMV viral terminase complex,
thus affecting the formation of proper unit length
genomes from viral DNA concatemers and
interfering with virion maturation.

Marketing authorisation/CE
mark status

Marketing Authorisation for letermovir was granted
by the European Medicines Agency (EMA) via the
centralised procedure for a new active substance
on 8" January 2018.

Indications and any
restriction(s) as described in
the summary of product
characteristics (SmPC)

Letermovir is indicated for the prophylaxis of
cytomegalovirus (CMV) reactivation and disease in
adult CMV-seropositive [R+] recipients of an
allogeneic haematopoietic stem cell transplant
(HSCT).

Consideration should be given to official guidance
on the appropriate use of antiviral agents.

Method of administration
and dosage

Letermovir is available in film-coated tablets
containing 240 mg or 480 mg of letermovir, and as
a concentrate for solution for infusion (240 mg and
480 mg).

The recommended dosage of letermovir is 480 mg
once daily, decreased to 240 mg once daily if co-
administered with CsA.

Letermovir tablets and concentrate for solution for
infusion may be used interchangeably at the
discretion of the physician, and no dose adjustment
iSs necessary.

Additional tests or
investigations

Not applicable.

List price and average cost
of a course of treatment

List prices

240 mg tablet (PO)= | IEGEGzGIB

Cost per course (69.4 days*) = || |Gz

480 mg tablet (PO)= | IEGzGIB

Cost per course (69.4 days*) = || GIN

240 mg vial (IV)= || G

Cost per course (69.4 days*) = || GGIN

480 mg vial (IV)= || G

Cost per course (69.4 days*) = || GzB

*69.4 days was the mean duration of letermovir
exposure (both formulations) recorded in PN0OO1.
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Patient access scheme MSD are proposing a simple rebate scheme for the
(PAS) indication considered within this submission,
equating to a [l discount on the list price of
letermovir. The NHS acquisition costs (excl. VAT)
at PAS prices for each formulation are as follows:

I o< unit cost of letermovir 240 mg (PO)
I o<1 unit cost of letermovir 480 mg (PO)
I o<1 unit cost of letermovir 240 mg (1V)
I o<1 unit cost of letermovir 480 mg (1V)
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B.1.3 Health condition and position of the technology in the

treatment pathway

1.3.1 Disease overview

Human cytomegalovirus (CMV) is a common viral pathogen of the wide-ranging Herpesviridae
family, which also comprises the HSV and varicella zoster viruses (VZV). Estimates on the
proportion of adults in the United Kingdom (UK) general population whom have been infected

with CMV (i.e. those who are seropositive, or R+) range from 50% to 60% * 5.

CMV can be transmitted via saliva, body fluids, cells, and tissues °. As with other
herpesviruses, CMV remains dormant in the human body for life following primary infection 7,
which is generally mild or asymptomatic and occurs early in life. Reactivation of latent CMV
infection is usually asymptomatic in healthy immunocompetent individuals; however, in
immunocompromised allogeneic HSCT patients it is the most common clinically-significant
viral infection as the known correlation of CMV seroprevalence with age, added to the
increasing age of transplant patients, poses a high risk of CMV reactivation and severe
downstream complications in this population & °. Other risk factors for CMV infection after
allogeneic HSCT include the use of high-dose corticosteroids, T-cell depletion, acute and
chronic graft-versus-host disease (GvHD), and the use of mismatched or unrelated donors. ’
Data from the British Society for Bone and Marrow Transplantation (BSBMT) show that 1,152
first-time adult, allogeneic HSCTs were performed in England in 2016. '° Seroprevalence for
this population is approximately 54%, ' while the incidence of post-transplant CMV

reactivation is 80%. 1> 13

The clinical effects of CMV infection and reactivation, particularly in R+ HSCT recipients, may
be divided into direct and indirect effects. Direct effects, namely the spectrum of fatal CMV
disease manifestations including pneumonitis, gastroenteritis and encephalitis 7, have been
largely prevented by the use of pre-emptive therapy post-transplant, and disease-related

mortality in the immediate 100 day post-transplant period is now in the region of 2%?°.

However, CMV remains a leading cause of morbidity and mortality due to its indirect effects
in the 100 day post-transplant period, including acute and chronic GvHD and opportunistic

bacterial and fungal infections™.

Company evidence submission template for Letermovir for the prophylaxis of
cytomegalovirus reactivation or disease in people with seropositive-cytomegalovirus who
have had an allogeneic haematopoietic stem cell transplant [ID1153]

© MSD Ltd (2018). All rights reserved Page 20 of 162



The aforementioned use of pre-emptive therapy is another contributing factor to post-
transplant morbidity and mortality despite its successful implementation against CMV disease.
Firstly, target-related toxicities such as myelosuppression with ganciclovir/valganciclovir and
nephrotoxicity with foscarnet frequently require lengthy and costly hospitalisation ', and
neutropaenia has been reported in up to 30% patients receiving ganciclovir, ” which can incur
additional management costs arising from use of granulocyte colony-stimulating factor (G-
CSF). Myelotoxicity caused by pre-emptive therapy may also compromise engraftment,

incurring high post-transplant resource costs. '°

Secondly, the practice of initiating pre-emptive therapy only upon emergence of a centre-
specific CMV viraemia threshold presents an additional concern, as the presence of any CMV
viraemia in the first 100 days post-HSCT is associated with increased healthcare resource
utilisation and mortality. % ' Escalation of pre-emptive therapy may also be required due to

partial response, or a subsequent CMV reactivation.

Table 3 below summarises the definitions for CMV infections as established by the CMV Drug

Development Forum (DDF):

Table 3: Definitions of CMV Infection 18

Definitions of CMV A

Infection Description

CMV Infection CMV infection is defined as virus isolation or detection of viral
proteins (antigens) or nucleic acid in any body fluid or tissue
specimen.

CMV Replication The term “replication” can be used to indicate evidence of viral
multiplication and is sometimes used instead of CMV infection.

Primary CMV Primary CMV infection is defined as the first detection of CMV

Infection infection in an individual who has no evidence of CMV exposure
before transplantation. It is recognised that severely
immunocompromised individuals such as transplant recipients
might not develop CMV-specific antibodies.

Recurrent CMV “Recurrent infection” is defined as new CMV infection in a patient

Infection with previous evidence of CMV infection that has not had virus
detected for an interval of at least 4 weeks during active
surveillance. Recurrent infection may result from reactivation of
latent virus (endogenous) or reinfection (exogenous).

CMV Reinfection Reinfection is defined as detection of a CMV strain that is distinct
from the strain that caused the initial infection.

CMV Reactivation A recurrent infection is defined as reactivation when the CMV
strains that caused the primary infection and recurrent infection are
indistinguishable.
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B.1.3.2 Clinical pathway of care

There are no licensed treatment options or extant NICE recommendations on antiviral agents
for prophylaxis of CMV reactivation in R+ allogeneic HSCT recipients, and there is limited
high-quality evidence informing current management choices. As a consequence of this and
some recent drug development failures, management of CMV in this population has remained
unchanged for many years. The last approval of an anti-CMV agent in this discipline
(valganciclovir) occurred in 2001 ° and another (cidofovir) has recently had its marketing
authorisation withdrawn '°; however, none of the currently-used agents are licensed for the

population and indication addressed by this submission.

The current pathway of CMV management in allogeneic HSCT patients, as summarised in
Figure 1 below, largely follows the British Society for Haematology (BSH) guidelines®.
Although aciclovir is recommended as an option for CMV prophylaxis (with the caveat of
frequent CMV monitoring in blood), its use in this patient population is primarily due to its
activity against HSV (and VZV to a lesser extent). Aciclovir has poor activity against CMV
because CMV does not have a unique thymidine kinase, and CMV DNA polymerase is poorly
inhibited by aciclovir triphosphate?’. Aciclovir is also associated with toxicities including
gastrointestinal upset, neutropaenia and neurotoxicity 2'. Current UK clinical practice therefore
relies on initiating pre-emptive therapy for approximately 21 days 2? with antiviral agents upon
emergence of CMV viraemia, in order to prevent CMV disease. The most frequently used
agents are first-line intravenous (IV) ganciclovir, with valganciclovir as an oral alternative for
patients not experiencing absorption issues (valganciclovir is the only oral pre-emptive agent.
Foscarnet is used in patients who are ineligible for or intolerant to ganciclovir/valganciclovir,
and cidofovir may be used less frequently either as due to foscarnet toxicity or as a rescue

option (despite the withdrawal of its marketing authorisation).
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Figure 1: Current CMV management practice in allogeneic HSCT recipients 2°
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In addition to the aforementioned BSH guidelines, draft recommendations on CMV prophylaxis
have recently been presented at the European Conference on Infections in Leukaemia (ECIL-
7, Table 4). This is the first suite of guidance to include letermovir, for which the supporting
evidence is ranked as grade Al. Although this evidence grade was originally a provisional
ranking as the relevant study had only been presented as a conference abstract, the
subsequent publication of the full journal article has resulted in the Al grading being ratified.
Additionally, the supporting evidence behind aciclovir is graded CI, reflecting its

aforementioned well-characterised poor activity against CMV.

Table 4: Guidelines for management of CMV infection/reactivation in
allogeneic HSCT recipients % 20

Organisation Recommendation(s)

BSH, 2013 CMV prophylaxis

e Primary prophylaxis with ganciclovir is not generally
recommended as toxicity outweighs efficacy in HSCT patients

e Primary prophylaxis with aciclovir or valaciclovir can be
deployed but only in conjunction with appropriate monitoring of
CMV in blood

e Valaciclovir or valganciclovir are valid treatment options for
secondary prophylaxis with appropriate monitoring of CMV in
blood

e |V immunoglobulin is not recommended for prophylaxis of CMV
infection

Pre-emptive therapy
e Ganciclovir is recommended as first line pre-emptive therapy for
CMV in HSCT patients
e Oral valganciclovir is a valid alternative when gastrointestinal
absorption is normal or only minimally impaired
e Foscarnet is recommended as an alternative first-line agent if
neutropaenia is present or for ganciclovir treatment failure
e Pre-emptive therapy with cidofovir can be considered as third-
line in patients unresponsive to, or intolerant of, both a
ganciclovir preparation and foscarnet
e In patients in whom CMV DNA loads in blood increase by 1 log1o
over 2 weeks of pre-emptive therapy with a first line drug, an
alternative agent and drug resistance profiling should be
considered
e Drug resistance should start to be suspected if CMV loads in the
blood fail to respond after 14 days of therapy, especially in non-
lymphopaenic or multiply pre-treated patients
ECIL, 2017 CMYV prophylaxis in allogeneic HCT; antiviral drugs

e Aciclovir (evidence grade ClI)

e Valaciclovir (evidence grade Bl)

e Ganciclovir (evidence grade CI)
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e Valganciclovir (evidence grade Cllh)
e Foscarnet (evidence grade Dllu)
e Letermovir (provisional evidence grade Al)

The context for the proposed use of letermovir is summarised in Figure 2 below. Within this
submission letermovir is positioned for first-line use as prophylaxis against CMV reactivation
and disease, to be initiated as early as the day of allogeneic HSCT in R+ patients (i.e. Day 0).
This new management strategy would supplant the current practice of only initiating pre-
emptive therapy at a specific CMV viraemia threshold, with a view to minimising the clinical
and resource implications that arise from reactivation and the subsequent pre-emptive

management approach.

Figure 2: Proposed pathway for use of letermovir in CMV prophylaxis
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B.1.4 Equality considerations

No equity or equality issues are anticipated with the use of letermovir.

Company evidence submission template for Letermovir for the prophylaxis of
cytomegalovirus reactivation or disease in people with seropositive-cytomegalovirus who
have had an allogeneic haematopoietic stem cell transplant [ID1153]

© MSD Ltd (2018). All rights reserved Page 26 of 162



B.2 Clinical effectiveness

B.2.1 Identification and selection of relevant studies

Full details of the process and methods used to identify and select the clinical evidence

relevant to the technology being appraised are reported in appendix D.1.

B.2.2 List of relevant clinical effectiveness evidence

A systematic literature review (SLR) was undertaken to identify all relevant published and
unpublished randomised control trials (RCTs) relating to letermovir and antiviral agents used
in the management of CMV as per the final scope described in Table 1. As the manufacturer,

MSD is aware of all relevant clinical trials for letermovir.

The full SLR methodology and results are reported in Appendix D.1. In total three relevant
citations were included. This represents two trials reporting letermovir, although only one of

these is relevant to the decision problem outlined in Section B.1.1.

The relevant letermovir study was originally identified as an abstract in the searches run in
September 2017, and was published in full in December 2017 in the New England Journal of
Medicine 2. This is a phase lll, randomised, placebo-controlled trial of letermovir for the

prevention of clinically-significant CMV infection in adult R+ allogeneic HSCT recipients.
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Table 5: Clinical effectiveness evidence
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Study

A Phase Ill Randomised, Placebo-controlled Clinical Trial to
Evaluate the Safety and Efficacy of MK-8228 (Letermovir) for
the Prevention of Clinically Significant Human
Cytomegalovirus (CMV) Infection in Adult, CMV-Seropositive
Allogeneic Haematopoietic Stem Cell Transplant Recipients
[MK-8228 PN0OO1; NCT02137772]

Marty FM et al, 2017 %

Study design

Phase Il multicentre and multinational randomised, double-
blind, placebo-controlled trial

Population

Adult CMV-seropositive recipients of an allogeneic
haematopoietic stem cell transplant

Intervention(s)

Letermovir 480 mg once-daily (OD, adjusted to 240 mg OD if
coadministered with CsA)

Comparator(s) Placebo

L“d'ﬁzg‘:ig:rf'z:rs“ppms Yes | v Indicate if trial used in | Yes | v
ppiicd N the economic model

marketing authorisation No No

Rationale for use/non-
use in the model

PNO0O01 is the only available data source for letermovir in this
indication and the licensed dosing regimen, and constituted
the supporting evidence submitted in the regulatory dossier.

Reported outcomes
specified in the decision
problem

(Outcomes in bold type are incorporated into the model)

e Clinically-significant CMV infection

e Time to onset of clinically-significant CMV infection

¢ Initiation of pre-emptive therapy for documented CMV
viraemia

e Time to initiation of pre-emptive therapy for documented
CMV viraemia

e All-cause mortality

e Reduction of hospital in-patient days (re-
hospitalisation for any reason and for CMV
reinfection/disease respectively)

e Adverse events

e Health-related quality of life

All other reported
outcomes

(Outcomes in bold type are incorporated into the model)

CMV disease
Opportunistic infections
Acute and/or chronic GvHD
Incidence of CMV viraemia
Time to CMV viraemia
Incidence of engraftment
Time to engraftment
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B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence
2.3.1 PN0O1 trial overview

2.3.1.1 Trial design %

PNOO1 was a phase Il randomised, double-blind, placebo-controlled trial designed to evaluate
the efficacy and safety of letermovir compared to placebo for the prevention of clinically-

significant human CMV infection in adult, R+ recipients of an allogeneic HSCT.

Patients were randomised centrally via an interactive voice response system (IVRS) and
integrated web response system (IWRS) in a 2:1 ratio to receive either letermovir at a dose of
480 mg once daily (adjusted to 240 mg when co-administered with CsA), or placebo (Figure
1). Study medication continued through to week 14 (~100 days) and patients were monitored
through to week 24 post-transplant for the primary efficacy endpoint. Patients who completed
the trial week 24 post-transplant subsequently entered a follow-up phase from week 24 to
week 48 post-transplant to collect data related to CMV disease, health outcomes, and quality

of life (QoL) measures.

The design of PN00O1 is summarised in Error! Reference source not found.Figure 3 below:
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Fiqure 3: Study Design of PN001 24

[ Screening / Treatment / Follow-up ]

Week 14 (~100 days) Week 48 post-
post-transplant Week 24 (6months)  transelant

(End of Study post-transplant (Final Follow-up
Therapy) Visit)

Screening Randomization
(within 15 days prior  (within 28days
toand up t0 28days  posttransplam)
post-transplant)

Letermovir Arm
N=360
Dose: 240 mg QD

w/CsA or 480 mg
0N wln CsA

Placebo Arm
N=180

CsA= ciclosporin A; QD= every day

PNOO1 used an external Data Monitoring Committee (eDMC) to monitor safety and efficacy.
An interim futility analysis and periodic safety reviews were conducted during the trial, with the
option to alter or halt the study if the overall risk/benefit ratio to the study population as a whole

was unacceptable.

2.3.1.2 Patient stratification

Randomised patients were stratified by study centre and risk for CMV reactivation in order to
balance any effects of these variables on letermovir safety and efficacy across treatment
groups. Although this study was performed in CMV-seropositive allogeneic HSCT recipients
considered at high risk for CMV reactivation, there is considerable variety across centres and
regions worldwide in clinical practice with regards to HSCT (conditioning regimen used, source
of stem cell and immunosuppressant regimen used for prevention and/or treatment of GvHD),
and considerable variety among HSCT recipients in the risk for CMV reactivation. Therefore,
two categories of risk groups were identified for stratification based on available literature 2°-2

and input from external experts on the Scientific Advisory Committee (SAC), as follows:

1) High risk: Patients meeting one or more of the following criteria at the time of

randomisation:
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2)

- Human leukocyte antigen (HLA)-related (sibling) donor with at least one mismatch at
one of the following three HLA-gene loci: HLA-A, -B or -DR

- Haploidentical donor

- Unrelated donor with at least one mismatch at one of the following four HLA-gene loci:
HLA-A, -B, -C and —DRB"1

- Use of umbilical cord blood as stem cell source

- Use of ex vivo T-cell-depleted grafts (including ex vivo use of alemtuzumab
[Campath™])

- Grade 2 or greater graft-versus host disease (GvHD), requiring the use of systemic
corticosteroids (defined as the use of 21 mg/kg/day of prednisone or equivalent dose
of another corticosteroid)

Low risk: All patients not meeting the definition of high risk

2.3.1.3 Eligibility criteria %% 3°

Inclusion criteria

In order to be eligible for trial participation, patients must have met all of the following criteria:

1)
2)

Been 218 years of age on the day of signing informed consent.

Had documented seropositivity for CMV (recipient CMV IgG seropositivity [R+]) within 1
year before HSCT.

Received a first allogeneic HSCT (bone marrow, peripheral blood stem cell, or cord blood
transplant).

Had undetectable CMV DNA (as confirmed by the central laboratory) from a plasma
sample collected within 5 days prior to randomisation.

Been within 28 days post-HSCT at the time of randomisation.

Been highly unlikely to become pregnant or to impregnate a partner based on a series of
pre-defined criteria (listed on page 78/12041 of the company week 24 clinical study report
(CSR 2)).

Been able to read, understand, and complete questionnaires and diaries.

Understood the study procedures, alternative treatment available, and risks involved with
the study, and voluntarily agree to participate by giving written informed consent. The
patient could also provide consent for Future Biomedical Research. However, the patient

may participate in the main trial without participating in Future Biomedical Research.

Exclusion criteria

Company evidence submission template for Letermovir for the prophylaxis of
cytomegalovirus reactivation or disease in people with seropositive-cytomegalovirus who
have had an allogeneic haematopoietic stem cell transplant [ID1153]

© MSD Ltd (2018). All rights reserved Page 32 of 162



Patients who met any of the following criteria were not eligible to participate in the trial:

1)

2)
3)

6)

7)

Received a previous allogeneic HSCT (Note: Receipt of a previous autologous HSCT was
acceptable).

Had a history of CMV end-organ disease within 6 months prior to randomisation.

Had evidence of CMV viraemia (if tested) at any time from either signing of the informed
consent form (ICF) or the HSCT procedure, whichever was earlier, until the time of
randomisation. (Note: Evidence of CMV viraemia as reported by the central laboratory
included reporting of test results as “detectable, not quantifiable” or “detected” with a
numeric value provided.).

Received within 7 days prior to screening or planned to receive during the study any of the
following:

- ganciclovir

- valganciclovir

- foscarnet

- aciclovir (at doses >3200 mg PO per day or >25 mg/kg |V per day)

- valaciclovir (at doses >3000 mg PO per day)

- famciclovir (at doses >1500 mg PO per day)

Received within 30 days prior to screening or planned to receive during the study any of
the following:

- cidofovir

- CMV hyper-immune globulin

- Any investigational CMV antiviral agent/biologic therapy

Had suspected or known hypersensitivity to active or inactive ingredients of letermovir
formulations.

Had severe hepatic impairment (defined as Child-Pugh Class C, as per
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8) Table 6 below) within 5 days prior to randomisation.
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Table 6: Child-Pugh Classifications and Interpretations for Severity of Liver
Disease

Scoring by Anomaly
Signs or symptom |1 point 2 points 3 points
Sr?fea;ir?alopathw absent grade 1 or Grade Grade 3 or Grade 4
Ascites absent mild moderate
Bilirubin (umol/L) <2mg/dL [2-3 mg/dL > 3 mg/dL
Albumin (g/dL) >3.59g/dL [2.8-3.5g/dL < 2.8 g/dL
Prothrombin time (INR)[< 1.7 1.7-23 > 2.3

'Hepatic encephalopathy grading:

Grade 1: Altered mood/confusion

Grade 2: Inappropriate behaviour, impending stupor, somnolence
Grade 3: Markedly confused, stuporous but rousable

Grade 4: Comatose/unresponsive

Child Pugh Score Interpretation

5 — 6 points Child-Pugh stage A (mild hepatic insufficiency)
7 — 9 points Child-Pugh stage B (moderate hepatic insufficiency*)
>10 points Child-Pugh stage C (severe hepatic insufficiency)

*If hypoalbuminemia is the only abnormality noted, the patient will need to have a
score of 27 to qualify for moderate hepatic insufficiency for this study.

9) Had serum aspartate transaminase (AST) or alanine transaminase (ALT) >5 x the upper
limit of normal (ULN) or serum total bilirubin >2.5 x ULN within 5 days prior to
randomisation
- Note: Patients who met this exclusion criterion may, at the discretion of the

investigator, have had one repeat testing done prior to randomisation. If the repeat
value did not meet this criterion, they may have continued in the screening process.
Only the specific out of range value should have been repeated (not the entire panel)

10) Had end-stage renal impairment with a creatinine clearance less than 10 mL/min, as

calculated by the Cockcroft-Gault equation using serum creatinine within 5 days prior to

randomisation
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- Creatinine Clearance (Males) = (weight in kg) (140 — age)
(72) (creatinine in mg/dL)

- Creatinine Clearance (Females) = 0.85 x the value obtained with formula above

- Note: Patients who met this exclusion criterion may have, at the discretion of the
investigator, had one repeat testing done within 5 days prior to randomisation. If the
repeat value did not meet this criterion, they may have continued in the screening
process. Only the specific out of range value should have been repeated (not the
entire panel)

11) Had both moderate hepatic impairment AND moderate renal impairment

- Note: Moderate hepatic impairment is defined as Child-Pugh Class B (Error!
Reference source not found.); moderate renal impairment is defined as a creatinine
clearance less than 50 mL/min, as calculated by the Cockcroft-Gault equation (as
above), respectively

12) Had an uncontrolled infection on the day of randomisation.

13) Required mechanical ventilation or was haemodynamically unstable at the time of
randomisation.

14) Had a documented positive result for a human immunodeficiency virus antibody (HIVAD)
test at any time prior to randomisation, or for hepatitis C virus antibody (HCV-Ab) with
detectable HCV ribonucleic acid (RNA), or hepatitis B surface antigen (HBsAg) within 90
days prior to randomisation.

15)Had active solid tumour malignancies with the exception of localised basal cell or
squamous cell skin cancer or the condition under treatment (e.g. lymphomas).

16) Was pregnant or expecting to conceive, was breastfeeding, or planned to breastfeed from
the time of consent through 90 days after the last dose of study medication.

17) Was expecting to donate eggs or sperm starting from the time of consent through 90 days
after the last dose of study medication.

18)Was currently participating or had participated in a study with an unapproved
investigational compound or device within 28 days, or 5X half-life of the investigational
compound (excluding monoclonal antibodies), whichever was longer, of initial dosing on
this study. Patients previously treated with a monoclonal antibody were eligible to
participate after a 28-day washout period

- Note: Investigational chemotherapy regimens involving approved agents and
investigational antimicrobial regimens involving approved
antibacterial/antifungal/antiviral agents, investigational radiotherapy studies, or other

observational studies were allowed
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19) Had previously participated in this study or any other study involving letermovir
20)Had previously participated or was currently participating in any study involving
administration of a CMV vaccine or another CMV investigational agent, or was planning to
participate in a study of a CMV vaccine or another CMV investigational agent during the
course of this study
21)Was or had an immediate family member (spouse or child) who was investigational site or
Sponsor staff directly involved with this trial
22)Was, at the time of signing informed consent, a user of recreational or illicit drugs or had
a recent history (within the last year) of drug or alcohol abuse or dependence
- Note: Patient who had a history of recreational marijuana use which was not deemed
excessive by the patient’s investigator or did not interfere with the patient’s daily
function may have participated in the study but must have been instructed to
discontinue any further use of recreational marijuana prior to entry into trial and
throughout the trial period
23)Had a history or current evidence of any condition, therapy, lab abnormality, or other
circumstance that might confound the results of the study, interfere with the patient's
participation for the full duration of the study, or would be put at undue risk as judged by
the investigator, such that it was not in the best interest of the patient to participate in this

study

2.3.1.4 Settings and locations where the data were collected %°

The study was conducted in 67 transplant centres across 20 countries: Austria, Belgium,
Brazil, Canada, Finland, France, Germany, Italy, Japan, Republic of Korea, Lithuania, New
Zealand, Peru, Poland, Romania, Spain, Sweden, Turkey, UK and the United States (USA).
Approximately half of all patients (n=282; 49.9%) randomised into the study were enrolled from

across Europe, of which 12 were enrolled from the 2 participating UK centres.

2.3.1.5 Trial drugs and concomitant medications

Patients were randomised in a 2:1 ratio to receive either letermovir 480 mg once-daily (dose-
adjusted to 240 mg once-daily in patients receiving concomitant CsA) or placebo. Study drug
was initiated after HSCT (day 0-28 post-transplant) and continued through to week 14
(approximately 100 days) post-transplant (the period of highest risk for CMV infection and/or
disease in HSCT recipients), with the primary intent of preventing clinically-significant CMV
infection. Study drug was administered at the same time each day and could be given either
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via single oral tablet, or IV formulation for patients who could not swallow and/or had a
condition that interfered with the absorption of the oral formulation. The dose of letermovir was

the same regardless of the route of administration.

The selection of the 480 mg dose was based on modelling and simulation analyses of Phase
IIb trial data studying the target population, and available Phase | and Il safety data from
patients exposed to letermovir doses at or above the selected Phase Ill dose.

A Phase | trial (PNO10) demonstrated that CsA co-administration increases letermovir
exposure by 2.3-3.4-fold. Furthermore, modelling and simulation (M&S) analysis of the Phase
lIb data (PN020) showed a pronounced impact of CsA co-administration on letermovir
exposure. Letermovir AUCu4nr) levels were estimated to increase by 2.9-fold with CsA co-
administration. Simulations predicted the efficacy target exposure of letermovir AUC:auann)
245,000 ng*h/mL could be achieved in >90% of the population with 240 mg of letermovir, when
co-administered with CsA. Thus, the dose of letermovir selected for PNOO1 was 480 mg OD,

with a dose adjustment to 240 mg OD when administered in combination with CsA.

Additionally, the trial included a placebo arm designed to mimic pre-emptive therapy, which is

the current standard of care (SoC).

The following medications/therapies were permitted in PNOO1, and could be co-administered
with study medication without requiring dose adjustments:

- Standard  antimicrobial  prophylaxis  (e.g. levofloxacin ~ for  bacteria,
fluconazole/posaconazole for fungi)

- Aciclovir, valaciclovir, or famciclovir for prophylaxis and treatment of herpes simplex
virus (HSV) or varicella zoster virus (VZV) infections at doses no greater than
prohibited doses of these medications (see exclusion criteria above)

- All types of prior conditioning regimens (including myeloablative, reduced-intensity, or
non-myeloablative regimens)

- Prior/ongoing graft manipulation regimens (including various ex-vivo or in-vivo T-cell
depletion or selection regimens)

- GvHD prophylaxis regimens

- Mycophenolate mofetil

As a result of clinical drug-drug interaction studies suggesting that letermovir acts as a weak-

to-moderate inhibitor of cytochrome CYP3A4, and pre-clinical data suggesting letermovir acts
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as a weak-to-moderate inhibitor of CYP2C8, CYP2B6, and the transporters P-glycoprotein (P-
gp), organic anion transporter 3 (OAT3), and organic anion transporter polypeptides
OATP1B1 and OATP1B3, medications acting as substrates of these enzymes were permitted
for use with caution. Additionally, P-gp, OATP1B1 and/or OATP1B3 inhibitors could be

administered with caution due to their potential to increase letermovir levels.

Treatments specifically prohibited in the exclusion criteria were not allowed during the study
29

2.3.2 Outcomes used in the economic model and primary outcome
2.3.2.1 Outcomes included in the economic model

The outcomes clinically-significant CMV infection, initiation of pre-emptive therapy for
documented CMV viraemia, all-cause mortality, re-hospitalisation (for any reason and for CMV
reinfection/disease respectively), adverse events and health-related quality of life stated in the
NICE final scope (Table 1) were included within the economic model as reported in Section

B.3.3. All of the aforementioned outcomes were pre-specified in the study protocol.

2.3.2.2 Primary outcome: PN001

The primary endpoint in PN0O01 was the proportion of patients with clinically-significant CMV
infection through Week 24 (~ 6 months) post-transplant, defined as the occurrence of either
one of the following outcomes:

e |Initiation of anti-CMV pre-emptive therapy based on documented CMV viraemia (as
measured by the central laboratory) and the clinical condition of the patient. Initiation
of pre-emptive therapy in this study referred to the practice of initiating therapy with
ganciclovir, valganciclovir, foscarnet and/or cidofovir

OR

e Onset of CMV end-organ disease

In order to allow standardisation of what constituted ‘documented viraemia’ in the definition of
the primary endpoint, this was defined as any detectable CMV viral DNA on a confirmatory
sample obtained immediately prior to (i.e. on the day of) the initiation of treatment for CMV
disease or pre-emptive therapy, as measured by a central laboratory using the Roche
Company evidence submission template for Letermovir for the prophylaxis of

cytomegalovirus reactivation or disease in people with seropositive-cytomegalovirus who
have had an allogeneic haematopoietic stem cell transplant [ID1153]

© MSD Ltd (2018). All rights reserved Page 39 of 162



COBAS® AmpliPrep/COBAS TagMan® (CAP/CTM) System. The lower limit of quantification
(LLoQ) for this assay is 137 IU/ml, which equates to 151 copies/mL%®.

In the event that the confirmatory result obtained on the day of pre-emptive therapy initiation
was not available, a subsequent sample had to be sent to the central laboratory within 7 days
after pre-emptive therapy initiation. In the event test results from the central laboratory were
not available within the timeframe the investigator wished to initiate pre-emptive therapy, a
local laboratory test result could be used in order to make the decision. Due to the current lack
of clinically validated viral load thresholds for initiating pre-emptive therapy, further clarification
was provided on the guidance regarding viral load threshold for initiation of pre-emptive

therapy as per Table 7 below 3°:

Table 7: PN001- Guidance on CMV Viral Load Thresholds for Pre-emptive
Therapy Initiation 2% 30

Viral DNA level
(copies/mL)
High risk Low risk
During the study medication period (up > 150 >300
to week 14 [~100 days] post-transplant B
After week 14 (~100 days) post-
transplant ( verp > 300 >300
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All suspected cases of CMV disease reported by the Investigator were adjudicated by an
independent, blinded Clinical Adjudication Committee (CAC) which reviewed clinical,

virological, and histopathological data as well as the investigator's assessments for

adjudicating all potential cases of Cmv end-organ disease.

2.3.2.3 Secondary objectives
(Outcomes in bold type are included in the model)
e To evaluate the safety and tolerability of letermovir
e To evaluate the efficacy of letermovir in the prevention of clinically-significant CMV
infection through week 14 (~100 days) post-transplant
e To evaluate the efficacy of letermovir as assessed by time to onset of clinically-
significant CMV infection through week 24 (~6 months) post-transplant
e To determine the incidence of CMV disease through week 14 post-transplant and
week 24 post-transplant (pre-specified)
e To assess the incidence of pre-emptive therapy for CMV viraemia through week
14 post-transplant and week 24 post-transplant (pre-specified)
e To assess the time to initiation of pre-emptive therapy for CMV viraemia through week

14 post-transplant and week 24 post-transplant

2.3.2.4 Exploratory objectives
(Outcomes in bold type are included in the model)
e To determine the incidence of CMV disease through week 48 post-transplant
e To determine the incidence of all-cause mortality through week 14 post-
transplant, week 24 post-transplant, and week 48 post-transplant
e To determine the incidence of opportunistic infection other than CMV infection
(i.e., systemic bacterial and invasive fungal infection) through week 14 post-

transplant, week 24 post-transplant, and week 48 post-transplant
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e To determine the incidence of acute and/or chronic GvHD after randomisation
through week 14 post-transplant, week 24 post-transplant, and week 48 post-
transplant

e To determine the incidence of all re-hospitalisations (following initial hospital
discharge) and re-hospitalisations for CMV infection/disease through week 14
post-transplant, week 24 post-transplant, and week 48 post-transplant

e To assess the incidence of CMV viraemia through week 14 post-transplant and week
24 post-transplant

e To assess the time to CMV viraemia through week 14 post-transplant and week 24
post-transplant

¢ To determine the incidence of engraftment through week 14 post-transplant and week
24 post-transplant. (Engraftment is defined as documented absolute neutrophil counts
>500/mm? on 3 consecutive days.)

e To determine the time to engraftment through week 14 post-transplant and week 24

post-transplant

2.3.3 Summary of trial methodology

Table 8: Comparative summary of trial methodology

Trial number PNOO1
(acronym)
Location Global study conducted in 20 countries: Austria, Belgium,

Brazil, Canada, Finland, France, Germany, ltaly, Japan,
Korea, Lithuania, New Zealand, Peru, Poland, Romania,
Spain, Sweden, Turkey, UK, and USA.

Trial design Randomised, double-blind, placebo-controlled, phase Il
trial of oral or IV letermovir prophylaxis versus placebo in
adult CMV R+ recipients of an allogeneic HSCT.

Eligibility criteria e Aged 218 years of age on the day of signing
for participants informed consent

e Documented seropositivity for CMV (recipient IgG
seropositivity [R+] within 1 year before HSCT

e Received a first allogeneic HSCT (bone marrow,
peripheral blood stem cell, or cord blood transplant)
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e Undetectable CMV DNA (as confirmed by central
laboratory) from a plasma sample collected within 5
days prior to randomisation

e Within 28 days post-HSCT at time of randomisation

e Highly unlikely to become pregnant or to impregnate
a partner due to meeting at least one of the
protocol-specified criteria

e Able to read, understand and complete
questionnaires and diaries

e Understood the study procedures, alternative
treatment available, and risks involved with the
study, and voluntarily agree to participate by giving
written informed consent

Settings and
locations where
the data were
collected

This study was conducted in 67 specialist transplant
centres Patients received study treatment both as
inpatients and/or outpatients, as necessary.

Trial drugs (the
interventions for
each group with
sufficient details
to allow
replication,
including how and
when they were
administered)

Intervention(s)
(n=[x]) and
comparator(s)
(n=[x])
Permitted and
disallowed
concomitant
medication

Patients were randomised in a 2:1 ratio to receive either
oral or IV letermovir 480 mg OD (n= 376), adjusted to 240
mg OD for patients on concomitant CsA; or placebo (n=
194)

Permitted concomitant medication:
e Standard antimicrobial prophylaxis

e Aciclovir, valaciclovir, or famciclovir for prophylaxis
and treatment of HSV or VZV infections at doses no
greater than prohibited doses of these medications

e All types of prior conditioning regimens

e Prior/ongoing graft manipulation regimens
e GvHD prophylaxis regimens

e Mycophenolate mofetil

Disallowed concomitant medication:

e Antiviral drugs or therapies for prevention/treatment
of CMV, including investigational CMV antiviral
agents/biologic therapies/vaccines

Primary outcomes
(including scoring
methods and
timings of
assessments)

The primary endpoint in PNOO1 was the proportion of
patients with clinically-significant CMV infection through to
Week 24 (~ 6 months) post-transplant, defined as the
occurrence of either one of the following outcomes:

e Initiation of anti-CMV pre-emptive therapy based on
documented CMV viraemia (as measured by the
central laboratory) and the clinical condition of the
patient. Initiation of pre-emptive therapy in this study
referred to the practice of initiating therapy with
ganciclovir, valganciclovir, foscarnet and/or cidofovir
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OR

Onset of CMV end-organ disease

Other outcomes
used in the
economic
model/specified in
the scope

Initiation of pre-emptive therapy for documented
CMV viraemia

All-cause mortality

Reduction of hospital in-patient days (re-
hospitalisation for any reason and for CMV
reinfection/disease respectively)

Adverse events

Health-related quality of life

CMV disease

Opportunistic infections

Acute and/or chronic GvHD

Pre-planned
subgroups

Subgroup analyses based on risk categories for CMV
reactivation, patient characteristics, and conditioning and
concomitant immunosuppressive regimen (CsA-containing
and tacrolimus-containing) as per study protocol:

CMV reactivation risk stratum (high risk, low risk)
Stem cell source (peripheral blood, bone marrow)

Donor mismatch (matched related, mismatched
related, matched unrelated, mismatched unrelated)

Haploidentical donor (yes, no)

Sex (male, female)

Age (<median (55 years) or 2median (55 years)
Race (white vs non-white, Asian vs non-Asian)
Ethnicity (Hispanic or Latino, Not Hispanic or Latino)
Region (Europe vs North America, US vs ex-US)
Weight

Days from transplantation to randomisation (<2
weeks, 22 weeks)

Conditioning regimen (myeloablative, reduced
intensity, non-myeloablative)

Immunosuppressive regimen (CsA, tacrolimus)

Baseline demographics

234

Patient characteristics were generally balanced between the letermovir and placebo groups
(Table 9). The majority of patients were male (327/565 [58%]), white (462/565 [82%]), and

with a mean age of around 51 years old. At baseline, 175/565 (31%) of patients were at high

risk for reactivation (as defined in the ‘Study Design’ section above) and 293/565 (52%) were

receiving concomitant CsA.
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The most common primary reasons for transplant were acute myeloid leukaemia (AML,
142/565 [38%]), myelodysplastic syndrome (MDS, 63/565 [17%)]), and lymphoma (47/565
[13%]). The maijority of patients had received transplants using peripheral blood stem cells
(413/565 [73%]). Baseline aciclovir use for prior HSV prophylaxis was similar across both
study groups (311/373 [83%)] letermovir group, 152/192 [79%] placebo group; 463/565 [82%]
overall).

The median time to starting study drug was 9 days after transplant.

Table 9: PN001- Baseline Characteristics- ASaT Population 2429 30

Letermovir Placebo Total
n (%) n (%) | n (%)
Patients in population 373 192 565
Gender
Male 211 (56.6) | 116 (60.4) | 327 (57.9)
Female 162 (43.4) | 76 (39.6) | 238 (42.1)
Race
Asian 40 (10.7) | 18 (9.4) | 58 (10.3)
Black or African 8 (2.1) | 4 (2.1) | 12 (2.1)
Multi-Racial 22 (5.9) |9 4.7) | 31 (5.5)
Native Hawaiian 1 (0.3) | O 0.0 |1 (0.2)
White 301 (80.7) | 161 (83.9) | 462 (81.8)
Missing 1 (0.3) | O 0.0 |1 (0.2)

Age (Years)

=

30 (15.6)

2 (1.0)
1 N
50.8
1 BN

65to 74
>75

Mean

Median 53.0 54.0 54.0

Range 18.0 to 75.0 19.0 to 78.0 18.0 to 78.0
Ethnicity

Hispanic or Latino 30 (8.0) | 10 (56.2) | 40 (7.1)
Weight (kg)

Mean 77.6 74.5 76.6

Median 76.2 74.4 75.4

Range 35.1t0 141.5 40.9 to 113.1 35.110 141.5

BMI (kg/m?)
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Letermovir Placebo Total

n (%) n (%) | n (%)

Mean 26.5 25.5 26.2

Median 25.6 25.1 25.5

Range 17.0 to 49.0 16.6 to 44.7 16.6 t0 49.0
Region

Asia-Pacific 37 (9.9) 53

Latin America 7 (1.9

Europe 185 (49.6)

North America 144 (38.6)

Region Subgroup

Stratumt
High Risk 121 (32.4)
Low Risk 252 (67.6)

Patients Engrafted at Baseline*
Yes

132

|
I
Immunosuppressive Regimen Use$
Ciclosporin A 193 (51.7) | 100
Tacrolimus 160 (42.9) |79
Other 19 (5.1) |10
Missing 1 (0.3) | 3
CMV DNA on Day 1 (when study therapy is initiated)
Detected 48 (12.9) | 22 : :
Not detected 325 (87.1) [ 170 (88.5) | 495 (87.6)
Primary Reason for Transplant!
Acute lymphocytic 35 (9.4) 17 (8.9) | 52 (9.2)
leukaemia
Acute myeloid leukaemia 142 (38.1) |72 (37.5) | 214 (37.9)
Aplastic anaemia 9 (2.4) 11 (5.7) | 20 (3.5)
Chronic lymphocytic 10 (2.7) |4 (2.1) | 14 (2.5)
leukaemia
Chronic myeloid leukaemia | 17 (46) |6 (3.1) | 23 (4.1)
Lymphoma 47 (12.6) | 28 (14.6) | 75 (13.3)
Myelodysplastic syndrome 63 (16.9) | 22 (11.5) | 85 (15.0)
Myelofibrosis 9 (24) |6 (3.1) | 15 (2.7)
Plasma cell myeloma 14 (3.8) | 10 (56.2) | 24 (4.2)
Other 27 (7.2) | 16 (8.3) | 43 (7.6)
Donor CMV Serostatus
Positive 230 (61.7) | 114 (59.4) | 344 (60.9)
Il I
Donor CMV Serostatus ‘
I B E
HLA matching and donor type
Matched related | 121 (32.4) | 63 (32.8) [ 184 (32.6)
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Letermovir Placebo Total
n (%) n (%) | n (%)
Mismatched related 63 (16.9) | 24 (12.5) | 87 (15.4)
Matched unrelated 138 (37.0) | 78 (40.6) | 218 (38.6)
Mismatched unrelated 51 (13.7) | 27 (14.1) | 78 (13.8)
Haploidentical related 60 (16.1) | 21 (10.9) | 81 (14.3)
donor
Stem Cell Source
Peripheral blood 279 (74.8) | 134 (69.8) | 413 (73.1)
Bone marrow 82 (22.0) | 47 (24.5) | 129 (22.8)
Cord blood 12 (3.2) | 11 (5.7) | 23 (4.1)
Conditioning Regimen Use
Myeloablative 186 (49.9) | 97 (50.5) | 283 (50.1)
Reduced intensity 92 (24.7) | 54 (28.1) | 146 (25.8)
conditioning
Non-myeloablative 95 (25.5) | 41 (21.4) | 136 (24.1)
Antithymocyte globulin 140 (37.5) | 58 (30.2) | 198 (35.0)
(ATG) use
Alemtuzumab use 12 (3.2) |11 (5.7) | 23 (4.1)
Baseline Acute GvHD (2 Grade 2)
Yes 2 (0.5)
|
B
Days from Transplantation to Randomisation
< 2 weeks 237 (63.5)
> 2 weeks 136 (36.5)
I
Median 9
Days from Transplantation to Randomisation
Range | 0 to 28 | 0 to 28 | 0 to 28

T High- and low-risk criteria as detailed above in the ‘Study Design’ section.

* If the engraftment status at baseline was missing for a patient but an engraftment date was recorded later,
the engraftment status at baseline was imputed to be no. NA = not applicable. Patient's absolute neutrophil
count did not go below 500/mm? at any point after transplantation due to the conditioning regimen received.
§ Patients counted in the CsA row if they received concomitant CsA with or without any other
immunosuppressants in the regimen during treatment phase. Tacrolimus containing-regimen included
concomitant tacrolimus use with or without any other immunosuppressant use (except CsA). Patients in the
Other row received a regimen containing any other immunosuppressants (sirolimus, everolimus, systemic
steroids, leflunomide, mycophenolate) except CsA or tacrolimus. The patients in the missing row did not
receive any immunosuppressants concomitantly.

I Other reasons for transplant are provided in Section 14 of the CSR.

Note: The letermovir dose is 480 mg once daily with a dose adjustment to 240 mg once daily when
administered in combination with CsA.

n (%) = Number (percent) of patients in each sub-category.
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B.2.4 Statistical analysis and definition of study groups in the
relevant clinical effectiveness evidence

Section 2.4 presents the statistical methodology relevant to PN0O1.

2.4.1 Primary analysis population

The full analysis set (FAS) population served as the primary population for the analysis of the
primary outcome in PNOO1. The FAS consisted of all randomised patients who received at
least one dose of study medication and had no detectable CMV viral DNA (measured by the

central laboratory) on day 1 (when study medication was initiated) 23 3.

2.4.2 Statistical tests used in the primary analysis

The statistical methods and analysis strategy for the primary and secondary efficacy endpoints
have been summarised in Table 10 below. The study statistician remained blinded to
treatment assignment until the final analysis was completed.

The primary efficacy analysis was performed on the FAS population. A sensitivity analysis was

carried out to include patients who had detectable CMV viral DNA on study day 1.

Table 10: PN001- Summary of Analyses Performed for Key Efficacy Endpoints
23, 24

Endpoint/variable

o i Statistical Method | Analysis Primary Missing
gz,?ﬁt(;"ptlon’ Time Population Data Approach
Primary:

Proportion of
patients with
clinically-significant .

CMV infection at;:aziglMantel- Full Analysis set (N:gnm- leter=Failure
through week 24 (~6 P

months) post-
transplant

Key Secondary:

Proportion of
patients with
clinically-significant
CMV infection
through week 14
(~100 days) post-
transplant

Time to onset of
clinically-significant Kaplan-Meier plot Eull Analvsis set Censored at last
CMV infection P P y assessment

through week 24 (~6
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Stratified Mantel- Eull Analvsis set Non-
Haenszel y Completer=Failure

*




Endpoint/variable
(Description, Time
point)

months post-
transplant)
*Non-completers refer to patients who prematurely discontinued from the study

Statistical Method | Analysis Primary Missing
Population Data Approach

2.4.2.1 Primary hypothesis under investigation and power calculation

The primary hypothesis in study PNOO1 was that letermovir is superior to placebo in the
prevention of clinically-significant CMV infection, as assessed by the proportion of patients
with  CMV end-organ disease or initiation of anti-CMV pre-emptive therapy based on
documented CMV viraemia and the patient’s clinical condition through to week 24 (approx. 6

months) post-transplant.

To test the primary hypothesis, stratum-adjusted Cochran Mantel-Haenszel weights were
used to calculate the overall between-group differences. Letermovir was to be considered

superior to placebo if the one-sided p-value was less than or equal to 0.0249.

2.4.2.2 Sample size %242

A sample size of approximately 540 patients was planned using a 2:1 randomisation ratio
(~360 patients in the letermovir arm and ~180 patients in the placebo arm). Excluding 15%
patients with detectable CMV DNA on Day 1, the evaluable number of patients in the FAS
population was 459 in total (306 in the letermovir arm and 153 in the placebo arm). With this
sample size, the study had a 90.5% overall power to detect a treatment difference with a 1-

sided p-value less than or equal to 0.0249.

The sample size calculation was based on the following assumptions:
e The incidence rate of clinically-significant CMV infection for patients receiving placebo
is approximately 35%
e The letermovir arm reduces this incidence by half to an incidence of approximately 17%
e A dropout rate of about 20% from both treatment arms for reasons other than virologic
failure
o Since the primary missing data approach was non-completer=failure, 20% was
added to the expected incidence of clinically-significant CMV infection for the
placebo arm (55%) and the letermovir arm (37%) for sample size and power

calculations
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2.4.2.3 Methods used to account for missing data

The primary missing data approach used for the efficacy analyses in the study was the “non-

completer = failure” (NC =F) approach. Non-completers were defined as patients who

prematurely discontinued from the study. |EEEEEE
|
I Patients who  discontinued

study medication but remained in the study through follow-up were not considered non-

completers.

A secondary missing data approach was the “data-as-observed” (DAO) approach. With this
approach, any patient with a missing value for a particular endpoint was excluded from the

analysis. This approach was used as supportive analysis for the primary endpoint and selected

secondary endpoints |

In response to feedback from external statistical reviewers, a post-hoc multiple imputation
model was also carried out within each risk strata to impute the occurrence of clinically-
significant CMV infection in patients who either discontinued from the study before Week 24

or were missing a visit in the critical outcome window=°.

Two assumptions for missing data were made: missing-at-random (MAR) and missing-not-at-
random (MNAR). Under MAR, the imputation model assumed the clinically significant CMV
infection rate = the observed rate for each treatment group. Under MNAR, the imputation
model assumed the clinically-significant CMV infection rate for both letermovir and placebo
groups = the observed rate in the placebo group. The imputations generated 500 complete
datasets, where outcomes were imputed within strata for all patients with missing outcome. A
logistic regression model for monotone missing data and a random number generator were

used to impute the missing data.
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B.2.5 Quality assessment of the relevant clinical effectiveness
evidence

The quality assessment for PNOO1 is reported in Appendix D.2.1.
B.2.6 Clinical effectiveness results of the relevant trials
2.6.1 Primary endpoint

The primary endpoint was prevention of clinically-significant CMV infection by week 24 post-
transplant, as assessed by the proportion of patients with CMV end-organ disease or initiation
of anti-CMV pre-emptive therapy based on documented CMV viraemia and the patient’s

clinical condition.

In the FAS population fewer patients in the letermovir group (122/325 [37.5%]) developed
clinically-significant CMV infection by week 24 post-transplant compared with placebo
(103/170 [60.6%]). The stratum-adjusted difference (95% ClI) of —23.5% (—32.5%, —14.6%)
was statistically significant (one-sided p< 0.0001). This effect was driven by a difference in the
rate of initiation of pre-emptive therapy based on documented CMV viraemia (16.0% vs. 40.0%
at 24 weeks for letermovir (52/325) vs. placebo (68/170), respectively; Table 11). CMV disease
rates were low in both treatment groups, and rates of discontinuation and missing outcomes

were similar between letermovir and placebo (Table 11).

Table 11: PN001- Analysis of Proportion of Patients with Clinically Significant
CMV Infection by week 24 Post-Transplant (NC=F Approach, FAS Population)

Letermovir (n = 325) | Placebo (n =170)
Parameter n (%) n (%)

Primary efficacy endpoint 122 (37.5) 103 (60.6)
(proportion of patients who failed
prophylaxis by Week 24)2

Clinically significant CMV infection by | 57 (17.5) 71 (41.8)
week 24°

Initiation of pre-emptive therapy 52 (16.0) 68 (40.0)
based on documented CMV viraemia

CMV end-organ disease 5(1.5) 3(1.8)
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Letermovir (n = 325) Placebo (n = 170)
Parameter n (%) n (%)
Discontinued from study before week | 56 (17.2) 27 (15.9)
24
Missing outcome in week 24 visit 9 (2.8) 5(2.9)
window
Stratum-adjusted treatment difference (letermovir-placebo)°
Difference (95% CI) —23.5 (—32.5t0 —14.6)
P value <0.0001

Cl = confidence interval; CMV = cytomegalovirus; FAS = full analysis set; NC = F = non-completer = failure.
a8 The categories of failure are mutually exclusive and based on the hierarchy of categories in the order
listed.

b Clinically significant CMV infection was defined as CMV end-organ disease or initiation of pre-emptive
therapy based on documented CMV viraemia and the clinical condition of the patient.

¢95% Cls and P value for the treatment differences in percentage of response were calculated using
stratum-adjusted Mantel-Haenszel method with the difference weighted by the harmonic mean of sample
size per arm for each stratum (high or low risk). A 1-sided P value < 0.0249 was used for declaring
statistical significance.

Note: Approach to handling missing values: With NC = F approach, failure was defined as all patients who
developed clinically-significant CMV infection or prematurely discontinued from the study or had a missing
outcome through week 24 post-transplant visit window.

2.6.2 Secondary analyses of the primary endpoint

Using the MAR approach, the stratum-adjusted treatment difference was -30.7 between
letermovir and placebo (95% CI: -34.8, -26.5; p<0.0001). The point estimate for the failure
rate among letermovir patients was 21.7% (95% CI: 16.7, 26.7) and the point estimate for the

failure rate among placebo patients was 51.7 (95% CI: 42.0, 60.0).

Using the MNAR approach, the stratum-adjusted treatment difference is -24.5 (95% ClI: -28.4,
-20.7, p<0.0001). The point estimate for the failure rate among letermovir patients is 28.1%
(95% CL: 22.3, 33.7) and the point estimate for the failure rate among placebo patients is 51.8
(95% CL: 43.6, 60.1).

The efficacy of letermovir on reducing the incidence of clinically significant CMV infection
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through Week 24 post-transplant was also demonstrated based on an analysis of only patients
who were positive on Day 1 (a subset of the All Randomised and Treated patients which
includes only randomised patients who received at least 1 dose of study medication and had
detectable CMV viral DNA on Day 1, i.e., excluding the FAS Population), using the NC=F
approach. A lower proportion of patients with detectable CMV viral DNA on Day 1 developed
clinically-significant CMV infection in the letermovir group (64.6%) compared to the placebo
group (90.9%) through Week 24 post-transplant (95% CI -26.1% (-45.9%, -6.3%), nominal
one-sided p-value <0.0048).

2.6.3 Secondary outcomes included in the model

2.6.3.1 Proportion of patients with CMV disease by week 14 post-transplant and week
24 post-transplant

All suspected cases of CMV disease reported by study investigators were adjudicated by an
independent and blinded Clinical Adjudication Committee (CAC). Only CAC-confirmed CMV
end-organ disease cases were included in the analyses of endpoints that included CMV end-

organ disease.

Overall, study investigators reported 10 patients as having suspected CMV end-organ disease
through week 24 post-transplant. All cases were adjudicated by the CAC; 8 were confirmed
as having CMV end-organ disease (all gastrointestinal disease), and 2 were not confirmed
(including 1 case of suspected pneumonia in the letermovir group and 1 case of suspected

hepatitis in the placebo group).

The overall incidence of CMV end-organ disease (FAS population) was low through both the
week 14 and week 24 post-transplant time points, with only 8 patients adjudicated through
week 24 post-transplant as discussed above. Because of this low incidence, the DAO
approach for missing data was used to evaluate results directly so as not to classify patients
who discontinued before week 24 post-transplant or had missing data as failures, which could
lead to potentially misleading estimates of CMV end-organ disease rates. Using this approach,

the rates of CMV end-organ disease were comparable between the groups at both time points.

Three of the 8 patients developed CMV end-organ disease through week 14 post-transplant;

1/285 (0.4%) in the letermovir group and 2/145 (1.4%) in the placebo group. The estimated
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difference (95% CI) between treatment groups was -1.0 (-3.5, 1.5) with a nominal one-sided
p-value of 0.2258. An additional 5 patients developed CMV end-organ disease through week
24 post-transplant for a total of 8 patients (5/285 [2.0%] in the letermovir group and 3/145
[2.4%] in the placebo group). The estimated difference (95% CI) between treatment groups
was -0.4% (-4.0%, 3.2%), with a nominal one-sided p-value of 0.4056.

2.6.3.2 Initiation of pre-emptive therapy for documented CMV viraemia by week 14

post-transplant and week 24 post-transplant

Letermovir was also associated with a lower proportion of patients who initiated pre-emptive
therapy for documented CMV viraemia through week 14 post-transplant (18.8%) compared to
the placebo group (49.4%). The estimated difference (95% CI) was -31.0 (-39.6%, 22.4%),
with a nominal one-sided p-value <0.0001.

Similarly, the proportion of patients who initiated pre-emptive therapy for CMV viraemia
through week 24 post-transplant was lower for the letermovir (16.0%) group compared to the
placebo group (40.0%) (Table 12).

Table 12: Proportion of Patients with Initiation of Pre-emptive Therapy for
Documented CMV Viraemia by week 24 Post-Transplant (NC=F Approach, FAS

Population)

Parameter Letermovir (n=325) | Placebo (n=170)
N (%) N (%)
Failures 119 (36.6) 101 (59.4)
Initiation of pre-emptive therapy based on
documented CMV viraemia 52(16.0) 68 (40.0)
Discontinued from study before week 24 57 (17.5) 28 (16.5)
Missing outcome in week 24 visit window 10 (3.1) 5(2.9)
Stratum-adjusted treatment difference (Letermovir-Placebo)
Difference (95% CI) -23.3 (-32.3, -14.3)
p-value <0.0001

T The categories of failure are mutually exclusive and based on the hierarchy of categories in the order listed.
T 95% Cls and p-value for the treatment differences in percent response were calculated using stratum-
adjusted Mantel-Haenszel method with the difference weighted by the harmonic mean of sample size per arm
for each stratum (high or low risk). A nominal one-sided p-value (not adjusted for multiplicity) is provided as a
measure of the strength of the relationship between treatment and response.

Note: Approach to handling missing values: Non-Completer=Failure (NC=F) approach. With NC=F approach,
failure was defined as all patients who initiated pre-emptive therapy or prematurely discontinued from the
study or had a missing outcome through week 24 post-transplant visit window.

N = number of patients in each treatment group. n (%) = Number (percent) of patients in each sub-category.

In order to be included in the primary analysis of clinically-significant CMV infection, the
protocol definition for pre-emptive therapy initiation required confirmation of CMV viraemia by
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the central laboratory using a sample obtained immediately prior to/on the day of pre-emptive
therapy initiation (but no later than within 7 days of pre-emptive therapy initiation). While the
protocol provided guidance for viral load thresholds for pre-emptive therapy (as per Table 7
above) using the central laboratory assay, sites were permitted to initiate pre-emptive therapy
based on local laboratory test results as there are no universally accepted guidelines for viral
load thresholds for pre-emptive therapy initiation and institutional practice varies widely across
sites. However, sites were required to obtain a confirmatory CMV DNA polymerase chain

reaction (PCR) result based on central laboratory testing prior to initiation of pre-emptive
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2.6.4 Other secondary endpoints

2.6.4.1 Time to onset of clinically-significant CMV infection by week 24 post-transplant

The time to onset of clinically-significant CMV infection through week 24 post-transplant was
summarised using Kaplan-Meier (K-M) plots. At week 24 post-transplant, the event rate (95%
Cl) for clinically-significant CMV infection was 18.9% (14.4%, 23.5%) in the letermovir group
versus 44.3% (36.4%, 52.1%) in the placebo group. The distribution of time to event
significantly differed between the letermovir and placebo groups (nominal two-sided
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p=0.0005), after controlling for stratification of high and low risk of CMV end-organ disease at
baseline. There was a large separation between the curves from day 0 to week 14 while
patients were on study drug. Once medication was discontinued at week 14, there was a small
rebound effect in the letermovir group (Figure 4). Factors associated with CMV DNAemia after
cessation of letermovir prophylaxis up to Week 24 post-transplant included high baseline risk

for CMV reactivation, GvHD, corticosteroid use and receipt of a transplant from a seropositive
donor (D+).

Figure 4: K-M Plot of Time to Onset of Clinically Significant CMV Infection by
week 24 Post-Transplant (FAS Population)

60 - i i
| i
Letermovir vs Placebo

50 Stratified log-rank test, two sidedp—vah:ie = 0.0005
1
40 -

30+

Cumulative Rate of
Clinically Significant CMV Infection (%)

207

T T T
Week 0 Week 14 Week 24

Weeks Post-Transplant

No. at risk: KM estinates % (95% CT)
— Letermovir 325 270: 6.8 (4.0, 9.6) 212:18.9(14.4.235)
~~"Placebo 170 85:41.3(33.6.49.0) 70:44.3 (364, 52.1)

2.6.5 Exploratory Endpoints included in the model

2.6.5.1 All-cause mortality

Letermovir was associated with a lower proportion of all-cause mortality in the FAS population
when compared with placebo at weeks 14, 24, and 48 post-transplant.

At week 14 post-transplant the observed incidence of all-cause mortality was 5.2% (17/325)
for the letermovir group (95% CI; 3.1, 8.2) compared with 7.1% (12/170; 95% CI; 3.7, 12.0) for
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the placebo group; and the distribution of time to all-cause mortality at this time-point was
again lower in the letermovir group (K-M event rate 4.8; 95% ClI; 2.4, 7.2) versus the placebo
group (K-M event rate 6.7; 95% CI; 2.9, 10.5).

Mortality incidence remained lower in the letermovir group (9.8% [32/325]; 95% CI 6.8, 13.6)
compared to placebo (15.9% [27/170]; 95% CI 10.7, 22.3) at week 24 post-transplant. The
distribution of time to all-cause mortality between the letermovir and placebo groups through
the week 24 post-transplant for the FAS population was evaluated using the K-M method
(Figure 5). The K-M event rate (95% CI for the difference) was lower for the letermovir group
(10.2%; 95% CI 6.8, 13.6) compared to the placebo group (15.9%; 95% CI; 10.2, 21.6), and
the distribution of time to all-cause mortality between the letermovir and placebo groups
through the week 24 post-transplant for the FAS population was evaluated using the K-M
method (Figure 5). The K-M event rate (95% CI for the difference) was lower for the letermovir
group (10.2%) [95% CI, 6.8 to 13.6] compared to the placebo group (15.9%%%), and the
distribution of time to all-cause mortality through week 24 was substantially different between
the letermovir and placebo groups (nominal two-sided log-rank p-value=0.0317, not controlled

for multiplicity).

Figure 5: K-M Plot of Time to All-cause Mortality Through to Week 24 Post-
Transplant
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No. at risk: KM estimates % (95% CI)
— Letermovir 325 290:4.8(24.72) 262:10.2 (6.8. 13.6)
——-Placebo 170 147:6.7 (2.9, 10.5) 125:15.9 (102, 21.6)

At week 48 post-transplant incidence of all-cause mortality (FAS population) remained lower
for the letermovir group (20.9%, 95% CI: 16.2% to 25.6%) compared to the placebo group
(25.5%, 95% CI: 18.6% to 32.5%). Similarly, the distribution of time to all-cause mortality
through week 48 differed substantially between the letermovir and placebo groups (nominal
two-sided p=0.1224, stratified log-rank test).

A number of post-hoc analyses were conducted to further explore the significant mortality
benefit observed at the time of primary endpoint. An analysis was conducted that included
vital status for 58 of the 76 patients who prematurely withdrew from the trial with unknown
mortality status, resulting in vital status availability for 96.8% of patients (547/565) in the ASaT

population %,

The full patient disposition in this analysis for both the ASaT and FAS populations is presented
in Table 13 and Table 14.

Table 13: Patient disposition including patients who withdrew from the study
prior to Week 48 post-transplant (All Randomised Patients)

Letermovir Placebo Total
n (%) n (%) n (%)
Patients in population 376 194 570
Status for Trial Through 24 Weeks Post-transplant
Randomised but not treated 3 (0.8) 2 (1.0) 5 (0.9)
Completed 24 weeks Post- 295 (78.5) 136 (70.1) 431 (75.6)
transplant
Discontinued Through Week 24 37 (9.8) 28 (14.4) 65 (11.4)
Post-transplant (Death)
Discontinued Through Week 24 41 (10.9) 28 (14.4) 69 (12.1)
Post-transplant (other reasons)
Post-study status: Alive 25 (6.6) 17 (8.8) 42 (7.4)
Post-study status: Death 10 (2.7) 8 (4.1) 18 (3.2)
Post-study status: 6 (1.6) 3 (1.5) 9 (1.6)
Unknown
Status for Trial Through 48 Weeks Post-transplant
Completed 48 weeks Post- 244 (64.9) 119 (61.3) 363 (63.7)
transplant
Discontinued Through Week 48 71 (18.9) 44 (22.7) 115 (20.2)
Post-transplant (Death)
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Letermovir Placebo Total
n (%) n (%) n (%)
Discontinued Through Week 48 58 (15.4) 29 (14.9) 87 (15.3)
Post-transplant (other reasons)
Post-study status: Alive 22 (5.9) 10 (5.2) 32 (5.6)
Post-study status: Death 22 (5.9) 15 (7.7) 37 (6.5)
Post-study status: 14 (3.7) 4 (2.1) 18 (3.2)
Unknown

n (%) = Number (percent) of patients in each sub-category.

Table 14: Patient disposition including patients who withdrew prior to
Week 48 post-transplant (Full Analysis Set)

Letermovir Placebo Total
n (%) n (%) n (%)
Patients in population 325 170 495
Status for Trial Through 24 Weeks Post-transplant
Randomised but not treated 0 (0.0) 0 (0.0) 0 (0.0)
Completed 24 weeks Post- 261 (80.3) 123 (72.4) 384 (77.6)
transplant
Discontinued Through Week 31 (9.5) 26 (15.3) 57 (11.5)
24 Post-transplant (Death)
Discontinued Through Week 33 (10.2) 21 (12.4) 54 (10.9)
24 Post-transplant (other
reasons)
Post-study status: 20 (6.2) 12 (7.1) 32 (6.5)
Alive
Post-study status: 9 (2.8) 6 (3.5) 15 (3.0)
Death
Post-study status: 4 (1.2) 3 (1.8) 7 (1.4)
Unknown
Status for Trial Through 48 Weeks Post-transplant
Completed 48 weeks Post- 219 (67.4) 109 (64.1) 328 (66.3)
transplant
Discontinued Through Week 60 (18.5) 39 (22.9) 99 (20.0)
48 Post-transplant (Death)
Discontinued Through Week 46 (14.2) 22 (12.9) 68 (13.7)
48 Post-transplant (other
reasons)
Post-study status: 17 (5.2) 9 (5.3) 26 (5.3)
Alive
Post-study status: 19 (5.8) 9 (5.3) 28 (5.7)
Death
Post-study status: 10 (3.1) 4 (2.4) 14 (2.8)
Unknown
n (%) = Number (percent) of patients in each sub-category.
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The absolute difference in K-M mortality event rates between letermovir and placebo was
maintained through week 24 (letermovir, 12.1%; placebo 17.2%; p=0.0401) and week 48
(letermovir, 23.8%; placebo 27.6%; p=0.2117) post-transplant (Figure 6).

Finally, the mortality benefit was explored when stratified by prior CMV infection in an
additional ad-hoc analysis. This analysis suggested a lower mortality rate in the letermovir
group (9/57 [15.8%]) versus the placebo group (22/71 [31.0%]) among patients with clinically-
significant CMV infection through week 24; and similar mortality rates between the letermovir
(52/268 [19.4%]) and placebo (18/99 [18.2]) groups in patients without clinically-significant
CMV infection through Week 24. Since significantly fewer letermovir-treated versus placebo-
treated patients developed clinically-significant CMV infection, the decrease in all-cause

mortality observed with letermovir is likely due to