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Takeda Pharma A/S takker for et rigtig godt samarbejde med sekretariatet. Vi har ngje gennemgaet
vurderingsrapporten og vil gerne pracisere fire vaesentlige elementer for at nuancere beslutningsgrundlaget:

Studiets design og specifikt at det er ublindet
Studiepopulation versus den danske population
Vurderingen af bivirkninger

Dokumentation for QALY-gevinst

PwnN e

1. Studiedesign og effekt:

SOLSTICE-studiet er et globalt multicenter, aktivt kontrolleret, randomiseret, head-to-head fase 3 studie, der
inkluderer alle de laegemidler, som anvendes i dansk klinisk praksis til behandling af R/R CMV. Pa trods af
heterogeniteten og kompleksiteten i patientpopulationen er SOLSTICE-studiet det stgrste studie, der til dato er
udfgrt for patienter med R/R CMV.

| vurderingsrapporten naevnes det, at der kan vaere bias forbundet med, at studiet er ublindet. Vi gnsker, at
papege, at bade FDA og EMA var involverede i designet af studiet og fandt, at et ublindet studiedesign var mest
hensigtsmaessigt. Dette skyldtes bl.a. de inkluderede lezegemidlers meget forskellige bivirkningsprofiler samt
administrationsformer. Af etiske hensyn skal leegemidlernes meget forskellige bivirkningsprofiler kunne
inkluderes i behandlingsvalget i komparatorarmen.

Selvom studiet var ublindet, blev patienterne randomiseret. Det dbne studiedesign tillod den behandlende leege
at tilpasse behandlingen til den individuelle patient. Vi mener, at dette korrekt afspejler dansk klinisk praksis,
hvor behandlingen skal tilpasses den individuelle patient for at opna optimal effekt. Begge behandlingsarme,
bade maribavir og IAT, blev evalueret under de samme forhold i studiet.

2. Studiepopulation vs. dansk population:

| vurderingsrapporten italesaettes potentielle forskelle mellem behandlingsleengden i den danske R/R CMV-
population og patientpopulationen som indgar i SOLSTICE-studiet.

IAT-behandling gives i leengere tid i dansk klinisk praksis end i SOLSTICE-studiet ”[...] hvilket kan betyde, at der er
faerre patienter, som opndr respons af behandlingen, end i dansk klinisk praksis” (Vurderingsrapporten s. 5).
Jaevnfgr figur 4 i maribavir ansggningen udgik kun 13.7% af patienterne i IAT-armen grundet manglende effekt,
mens stgrstedelen udgik pa grund af bivirkninger (30.8%). Derfor mener vi ikke, at Medicinradets konklusion i
vurderingsrapporten er retvisende.

Vurderingsrapporten bergrer ogsa, at tiden fra transplantation til opdaget R/R CMV-infektion er leengere i
SOLSTICE-studiet end i dansk klinisk praksis. Det naevnes, at refraktaer CMV-infektion i Danmark opdages ca. 110-
150 dage efter transplantationen er foretaget. Dette er korrekt for de stamcelletransplanterede patienter, men
ikke for de organtransplanterede patienter (ca. 60% af patienterne i SOLSTICE-studiet), idet tiden fra
transplantation er vaesentlig laengere for de organtransplanteret patienter. Jf. Takedas samtaler med danske
eksperter forventes tiden fra transplantation til opdaget CMV-infektion at veere >200 dage for
organtransplanterede patienter.



Vi mener saledes ikke, at de usikkerheder, som er fremhaevet i Medicinradets vurderingsrapport vedr.
studiedesign og populationsforskelle, medfgrer, at resultaterne fra SOLSTICE-studiet bliver biased eller pa anden
made ikke er direkte henfgrbare til en dansk patientpopulation. Vi er derfor ikke enige i Medicinradets vurdering
af, at maribavirs effekt ikke er paviseligt bedre end komparatorerne.

3. Bivirkninger:

Vi mener, at bivirkningsprofilerne ved de enkelte laegemidler er af seerlig stor betydning for den pagaldende
patientgruppe. De bgr derfor ogsa tillaegges betragtelig veerdi i vurderingen.

Medicinradet anerkender, at nogle af komparatorerne i dansk klinisk praksis har flere bivirkninger, end der er
pavist for den gennemsnitlige patientgruppe i SOLSTICE-studiet (neutropeni og nyrepavirkning). Alligevel
ekskluderes bivirkningsomkostningerne til akut nyreskade og neutropeni i vurderingen (tabel 3-2 s. 54 i
vurderingsrapporten).

For at mindske bivirkningsrisiko, behandlingssvigt eller behandlingsskift ender behandlingen af R/R CMV med
komparatorerne ofte i dosisreduktion og indlaeggelse. Disse faktorer kan fgre til suboptimal behandling, hvorfor
vi mener, at maribavir repraesenterer en mere effektiv behandling for patienter med R/R CMV, samtidig med at
omkostningerne forbundet med komplikationer og suboptimal behandling minimeres. Resultaterne fra SOLSTICE
viser dette:

e Haendelsesraten for alvorlige ugnskede handelser er ens for maribavir og IAT-armen pa trods af, at den
gennemsnitlige behandlingstid for maribavir er 16,5 dage leengere sammenlignet med IAT-armen.

o [ft. alvorlige ugnskede haendelser, som vurderes at vaere forarsaget af behandlingen, er forekomsten 5,1% i
maribavir-armen sammenlignet med 14,7% i IAT-armen, selv med den leengere behandlingsvarighed.

e Kun 6,4% af patienterne fra maribavir-armen udgik fra SOLSTICE-studiet pa grund af bivirkninger, og
patienter, som udgik fra studiet grundet treatment-emergent adverse events var 13,2% i maribavir-armen og
31,9% i IAT-armen.

4. QALY som effekt mal:

Sammenlignet med |AT-behandling er der en lille, men ikke ubetydelig QALY-gevinst ved maribavir. Vi er
forstaende overfor Medicinradets vurdering af, at forskellen mellem de to behandlinger ift. QALY kan veere sveer
at kvantificere. Vi gnsker at understrege, at patienter, som modtager behandling for CMV-infektion eller sygdom,
er multisyge patienter. Patienternes underliggende sygdom, som har fgrt til transplantation, ma forventeligt
fylde mere i patientens bevidsthed, end CMV-infektionen, som i mange patienters tilfeelde aldrig vil fgre til
symptomer. Vi mener, maribavir skal vurderes pa sine kliniske egenskaber i form af CMV-clearence rate og
bivirkningsprofil, som er signifikant bedre end lsegemidlerne, som pa nuvaerende tidspunkt bliver anvendt i dansk
klinisk praksis. Det vil veere fejlbehaeftet at konkludere, at maribavir ikke bidrager med klinisk relevant og bedre
effekt end sine komparatorer.

Vi ser frem til resultatet af radsmegdet d. 21. juni 2023.

Med venlig hilsen Takeda
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Leverandgr Takeda
Leegemiddel Livtencity (maribavir)
Ansggt indikation Behandling af infektion og/eller sygdom med cytomegalovirus

(CMV), der er refraktaer (med eller uden resistens) mod en eller
flere tidligere behandlinger, herunder ganciclovir, valganciclovir,
cidofovir eller foscarnet hos voksne patienter, som har
gennemgdet en haematopoietisk stamcelletransplantation (HSCT)
eller organtransplantation (SOT).

Nyt leegemiddel / indikationsudvidelse RNNVEESClnlloleE]

Prisinformation

Amgros har forhandlet fglgende pris pa Livtencity (maribavir):

Tabel 1: Forhandlingsresultat

Leegemiddel Pakningsstgrrelse AIP (DKK) Forhandlet Rabatprocent ift.
SAIP (DKK)

Livtencity 83.881,69

Prisen er ikke betinget af Medicinradets anbefaling.

Aftaleforhold
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Konkurrencesituationen

Tabel 2 viser legemiddeludgifter pa udvalgte sammenlignelige leegemidler inkluderet i Medicinradets
vurderingsrapport. Udregningerne er lavet for 7,5 ugers behandling, som er den gennemsnitlige
behandlingsleengde jf. Medicinradets vurderingsrapport.

Tabel 2: Sammenligning af laegemiddeludgifter pr. patient

Pris pr. pakning Laegemiddeludgift for 7,5

Doserin ugers behandling (SAIP,
stgrrelse g (SAIP, DKK) g gl

Paknings-

Laegemiddel Styrke

Livtencity 200 mg 56 stk. 800 mg PO dagligt

6 mg/kg* IV én
Ganciclovir 500 mg 5 stk. gang dagligt, 5
gange om ugen

Valganciclovir | 450 mg 60 stk. 900 mg PO dagligt

60 mg/kg IV* 2

Foscarnet | 24 mg/ml | 250 ml. )
gange dagligt

5 mg/kg IV hver 2.

Cidofovir 75 mg/ml 5 ml.

uge
*gennemsnitsvaegt pa 74,8 kg
Status fra andre lande
Tabel 3: Status fra andre lande
Land ‘ Status Link ‘
Norge Under vurdering Link til status
Sverige Ikke anbefalet Link til anbefaling
England Anbefalet Link til anbefaling

Konklusion

2/2


https://nyemetoder.no/metoder/maribavir-livtencity
https://www.tlv.se/beslut/beslut-lakemedel/avslag-och-uteslutningar/arkiv/2023-05-22-livtencity-ingar-inte-i-hogkostnadsskyddet.html?query=livtencity
https://www.nice.org.uk/guidance/ta860/chapter/1-Recommendations

:_» Medicinradet

Application for the assessment of clinically
added value of maribavir (Livtencity®) for
treatment of refractory and/or resistant
cytomegalovirus infection after solid organ- or
allogeneic hematopoietic stem cell
transplantation
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BID Twice daily

cl Confidence interval

CMH Cochran-Mantel-Haenszel

cMv Cytomegalovirus

csCMV Clinically significant cytomegalovirus
CSR Clinical study report

DBD Donor after brain death

DCD Donor after circulatory death

DNA Deoxyribonucleic acid

DSA Deterministic sensitivity analysis
EAC Endpoint Adjudication Committee
EMA European Medicines Agency

FDA Food and drug administration

GvHD Graft-versus-host disease

HIV Human immunodeficiency virus

HR Hazard ratio

HSCT Hematopoietic stem cell transplant
HSUV Health state utility value

IAT Investigator-assigned treatment
ICER Incremental cost effectiveness ratio
IPCW Inverse probability of censoring weighted
IPD Individual patient data

IQR Interquartile range

ITT Intention-to-treat

U International unit

\% Intravenous

KM Kaplan-Meier

LLOQ Lower limit of quantification

LOS Length of stay

n-csCMV Non-clinically significant cytomegalovirus
NHS National Health Service

NR Not reported

OR Odds ratio

OTUS Outcomes, treatment patterns and healthcare resource utilization studies
PCR Polymerase chain reaction

PO Peroral

PSA Probabilistic sensitivity analysis
QALY Quiality-adjusted life year

R/R Refractory with or without resistance
RCT Randomized controlled trial

SAE Serious adverse event

sCMV Symptomatic CMV

SD Standard deviation

SE Standard error

SLR Systematic literature review

SOT Solid organ transplant

TEAE Treatment emergent adverse events
TST Time since transplant
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4,  Summary

4.1 Indication and population covered in this application

Maribavir is indicated for the treatment of cytomegalovirus (CMV) infection and/or disease that is refractory (with or
without resistance) to one or more prior therapies, including valganciclovir, ganciclovir, foscarnet, or cidofovir in adult
patients who have undergone a hematopoietic stem cell transplantation (HSCT) or solid organ transplantation (SOT).

This indication received a positive opinion from the Committee for Medicinal Products for Human Use (CHMP) on 15
September 2022 and maribavir has been granted Orphan Drug Designation by the European Commission (1). The
European Commission has granted marketing authorization on 11* of November 2022.
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The focus of this submission is maribavir for the treatment of SOT and HSCT recipients with CMV-infection and/or
disease that are refractory with or without resistance to existing anti-CMV treatment.

4.2 Disease overview

Generally, CMV manifests as an asymptomatic CMV infection before progressing to symptomatic CMV disease
(presenting as fever in combination with either neutropenia, thrombocytopenia or bone marrow suppression);
however, patients can experience severe outcomes when not treated or are resistant or refractory to treatment.
Transplant patients, who are required to have immunosuppression for transplantation, are vulnerable to both
reactivation of the patient’s own latent CMV infection, and/or a latent CMV infection transferred from the transplant
donor to the recipient. When CMV infects an end-organ in SOT patients, it causes tissue injury that results in organ
dysfunction and leads to tissue invasive diseases such as CMV pneumonia, gastrointestinal CMV disease, CMV central
nervous system disease, and CMV retinitis. CMV infection after allogeneic HSCT can also lead to tissue invasive disease
(e.g. oesophagitis, gastroenteritis, hepatitis, retinitis, pneumonia or encephalitis). The direct effects of tissue invasive
disease or CMV syndrome are accompanied by indirect effects, including increased incidence of concurrent bacterial
and/or fungal infections, potential graft-versus-host disease (GvHD), graft rejection post-transplantation and increased
risk of mortality. CMV infection/disease is associated with poor overall clinical transplant outcomes, including greater
risk of opportunistic co-infections, transplant rejection/failure, and mortality. Moreover, with conventional anti-CMV
therapies around 4-5% of SOT and HSCT patients become treatment refractory or develop drug-resistant
(Refractory/Resistant; R/R) infection/disease.

4.3  Current management and unmet need

CMV infections that are R/R to currently available antivirals are a major cause of morbidity and mortality among SOT
and allogeneic HSCT recipients. For the treatment of patients with R/R CMV post-transplant (SOT and HSCT), the
currently used options include ganciclovir, valganciclovir, foscarnet, or cidofovir. Retreatment with initial or another
antiviral can be used, depending on safety profile. However, none of these antivirals are indicated for treatment of R/R
post-transplant CMV infection/disease and are thus used off-label in Denmark. Moreover, these commonly used anti-
CMV products are associated with drug-induced neutropenia (ganciclovir and valganciclovir) and drug-induced
nephrotoxicity (foscarnet and cidofovir) which can lead to poor outcomes and mortality. Drug-induced toxicities often
lead to treatment discontinuation, treatment switching, or dose adjustment. These factors may lead to sub-optimal
dosing and the risk of developing R/R CMV infection/disease which is associated with increased risk of treatment failure,
graft rejection, and mortality.

4.4 Maribavir

Maribavir is an orally administered formulation of benzimidazole riboside anti-CMV agent with a novel mechanism of
action targeting the UL97 protein kinase and its natural substrates. The recommended dosage of maribavir is 400 mg (2
x 200 mg) twice daily for 8 weeks. Maribavir is the first treatment option for patients with post-transplant CMV
infection/disease who is refractory with or without resistance to prior treatment. Maribavir’s high level of specificity
and activity against CMV reducing unintended off-target effects contributing to a favorable safety profile. The oral
characteristic of Maribavir enable it to be prescribed at the hospital and then brought home by the patient to be
consumed outside of the hospital.

4.4.1 Clinical evidence

The efficacy and safety profile of maribavir in patients with R/R CMV has been demonstrated in the pivotal randomized
phase 3 SOLSTICE trial (2). In SOLSTICE maribavir had superior efficacy in clearing CMV and was well tolerated, providing
a convenient oral treatment against post-transplant patients with R/R CMV infection/disease.
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pa baggrund af nyrefunktion og kan indgives med eller uden mad, hvilket resulterer i en bekvem administration til
patienter.

Pa baggrund af information fra de danske laeger pa advisory boardet og gvrige lseger, som vi har talt med forventes
maribavir indplaceret som 1. linje R/R behandling af CMV hos SOT- og allogen HSCT-patienter i den nuvaerende danske
behandlingspraksis. Maribavir vil sdledes give danske laeger en ny behandlingsmulighed for denne vanskelige
behandlingstunge patientpopulation, hvor eksisterende antiviral CMV behandling ikke er effektiv eller tolerabel.
Endeligt kan tilgaengeligheden af maribavir veere med til at sikre, at de investeringer, som er foretaget for at sikre
vellykkede transplantationer, ikke er forgaeves som fglge af CMV-infektion/-sygdom.

6. Literature search and identification of efficacy and safety studies

6.1 Identification and selection of relevant studies

A clinical systematic literature review (SLR) was conducted to identify relevant publications to assess the efficacy and
safety of anti-CMV agents (namely maribavir, ganciclovir, valganciclovir, foscarnet, and cidofovir) for the treatment of
refractory or resistant (R/R) CMV infection/disease in SOT or HSCT recipients. Electronic database searches of MEDLINE®
(via PubMed) and CENTRAL (via Cochrane Library) were performed on 5 July 2022. The search on the clinical trials
registers was performed on 15 August 2022. The search databases and strategies are provided in Appendix A.

A detailed overview of the SLR methodology and search results are provided in Appendix A.2. Potentially relevant clinical
studies were reviewed and assessed by two reviewers, working independently, for relevance based on titles and
abstracts and final set of studies eligible for review were identified using predefined inclusion and exclusion criteria
specified in Appendix A.2.3. Citations considered to describe potentially eligible articles were reviewed in full-text form
for formal inclusion in the final review. Disagreements between reviewers were resolved during a consensus meeting.

The literature search identified 221 potentially relevant publications through MEDLINE® (via PubMed) and CENTRAL (via
Cochrane library) according to the search strings specified in Appendix A.2.1 and Appendix A.2.2. With duplicates
removed (n = 3), 218 records were eligible for systematic review. These records were screened on title and abstract
based on the PICO (Population, Interventions, Comparators, Outcomes) framework defined (Table 95 in Appendix
A.2.3), which resulted in the exclusion of 207 records. The remaining 11 records underwent a more rigorous screening
which further resulted in the exclusion of 9 publications. As a result, 2 publications were found relevant (section 6.2),
however, one key study was the pivotal trial which forms the evidence base for the efficacy and safety of the
intervention compared to comparator in the population relevant to the scope of this application, and is presented in
detail in Section 7:

e The phase 3 trial, SOLSTICE (TAK-620-303, also referred to as Study 303 in this application), investigated the
efficacy, safety, and tolerability of maribavir 400 mg (twice daily (BID)) compared with investigator-assigned
anti-CMV treatment (IAT; ganciclovir [IV], valganciclovir [oral], foscarnet [IV], or cidofovir [IV]) in SOT or HSCT
recipients with CMV infections that are R/R to ganciclovir, valganciclovir, foscarnet or cidofovir (2).

The SLR identified 1 additional study, TAK-620-202 (Study 202), a phase 2 multicenter, randomized, dose-ranging,
parallel-group study assessing the efficacy, safety, and tolerability of dose-blinded (patients, investigators, and study
personnel were blinded to dose) maribavir administered BID at 3 doses (400, 800, and 1200 mg) in SOT and HSCT
recipients experiencing R/R CMV infections (38). This study provides non-comparative data for the intervention in the
population relevant to the scope of this submission, however, as this study is superseded by the SOLSTICE phase 3 trial

Side 30/235

Medicinrddet Dampfeaergevej 21-23, 3. sal DK-2100 Kgbenhavn @ +45 701036 00 medicinraadet@medicinraadet.dk www.medicinraadet.dk






> Medicinradet

7. Efficacy and safety

7.1  Efficacy and safety of maribavir compared to investigator-assigned anti-CMYV treatment for R‘/R CMV
infection/disease in SOT or HSCT recipients.

7.1.1 Relevant studies

As stated in the previous section, SOLSTICE (TAK-620-303), the phase 3 trial comparing maribavir with IAT (ganciclovir,
valganciclovir, foscarnet, or cidofovir) is the pivotal phase 3 randomized controlled trial providing the main source of
efficacy and safety data relevant to this application. For detailed study characteristics refer to Appendix B. For baseline
characteristics of patients included in the study, please see Appendix C.

SOLSTICE — study design

SOLSTICE was a global multicenter, randomized, open-label, active-controlled phase 3 trial designed to assess the
efficacy and safety of maribavir compared to IAT in HSCT and SOT transplant recipients with CMV infections that were
R/R to treatment with ganciclovir, valganciclovir, foscarnet or cidofovir.

An overview of the study design of the SOLSTICE trial is presented in Figure 3. The trial consisted of 3 phases: a 2-week
screening period, followed by randomization 2:1 to 400 mg BID maribavir or IAT for an 8-week treatment period, and a
12-week follow-up phase (in which patients were off study-assigned therapy).

The study was conducted between December 2016 and August 2020 at 101 study locations in 12 countries across North
America, Europe and Asia Pacific, including one center in Denmark. A total of 136 patients (38.6%) were enrolled from
Europe (2,23).

Figure 3: Overview of the study design of the SOLSTICE study

aVisit 2A/2A(R) was only required for patients receiving tacrolimus, cyclosporine, everolimus, or sirolimus at visit 2/2R.
Abbreviations: BID, twice daily; BL, baseline; R, rescue; Rand, randomization; Wk, week.
Ref. (2)

Eligible patients were HSCT and SOT recipients (aged 212 years) with documented CMV infection refractory to
ganciclovir, valganciclovir, foscarnet, and/or cidofovir. Refractory CMV infection was defined as failure to achieve >1
logio decrease in CMV DNA level after 214 days of treatment. Patients with resistant CMV infection were also included
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Figure 4: Patient disposition at enrollment, randomization, and follow-up

Abbreviations: CMW, cytomegalovirus; IAT, investigator-assigned treatment.

Percentages were calculated based on the number of patients randomized to each treatment group. Percentages may not total to 100% due to
rounding. Patients could have multiple reasons for not being randomized. Other reasons were: patient did not receive an HCT or SOT (n = 1); CMV
infection not confirmed refractory to most recent treatment (n = 2); investigator not willing to treat the patient with ganciclovir, valganciclovir,
foscarnet, or cidofovir (n = 2); platelet count <25 000/mm3 (n = 5); hemoglobin <8 g/dL (n = 1); eGFR <30 mL/min/1.73 m2 (n = 1); pregnancy (n = 1);
patient was not willing/not able to comply fully with study procedures/restrictions (n = 3); current refractory or resistant CMV infection due to
inadequate adherence to prior treatment (n = 2); serum aspartate aminotransferase >5 x ULN at screening, or serum alanine aminotransferase >5 x
ULN at screening, or total bilirubin 23.0 x ULN at screening (n = 1); received any investigational agent with known anti-CMV activity within 30 days
before initiation of study treatment or investigational CMV vaccine at any time (n = 1); and active malignancy (n = 1). ®One patient per group was
randomized but did not receive trial medication. Percentage for each IAT type was calculated based on n = 116. “Other reasons for treatment
discontinuation in the maribavir group included investigator decision to switch to letermovir, CMV detected in patient’s cerebrospinal fluid, nothing-
by-mouth status with mental status change with risk for aspiration, and disease progression (in 1 patient each). “Other reasons for treatment
discontinuation in the IAT group were: low viral load/CMV clearance (with concern of toxicity with continued administration of IAT (n = 9), patient
safety (n = 3), patient/investigator request (n = 2), no efficacy and patient ineligible for rescue therapy (n = 1), and peripherally inserted central
catheter issues (n = 1). ¢These results are based on investigator determination for the primary reason for study discontinuation. ‘Other reasons for
study discontinuation in maribavir or IAT group included investigator discretion to discontinue 1 patient before dosing with maribavir, and no efficacy
with IAT for a patient who was not eligible for rescue therapy. éPer protocol, maribavir rescue arm treatment was discontinued in 1 patient due to
CMV encephalitis. "One patient was unable to complete follow-up visits in the study due to hospitalization in a different city and therefore did not
complete the maribavir rescue study period. Note: Overall, 350/352 patients received treatment as two randomised subjects (one in each treatment
group) were not dosed. Death shown in the figure is patients discontinuation treatment/study due to death.

Ref. (2)

7.1.2 Efficacy and safety — results per study

Based on the objectives of literature search as described in Appendix A, SOLSTICE was the only relevant study for the
present application and a summary of the key efficacy and safety findings for the SOLSTICE trial is provided below. For
detailed efficacy and safety results, please refer to Appendix D and Appendix E. The included clinical endpoints in this
application were validated and confirmed by the Danish clinical experts at the advisory board as clinical relevant.
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SOLSTICE: Primary endpoint

Confirmed CMV viraemia clearance at the end of study week 8

SOLSTICE demonstrated that maribavir is a highly effective treatment for the clearance of CMV compared with IAT at
week 8. In the ITT population, a total of 131 of the 235 patients who received maribavir (55.7%) and 28 of the 117 who
received IAT (23.9%) achieved confirmed CMV viraemia clearance at the end of study week 8 (Figure 5). After adjusting
for the stratification factors (transplant type of SOT vs. HSCT and baseline plasma CMV DNA viral load group of low vs.
pooled intermediate/high), the difference was statistically significant (32.8%) (95% Cl: 22.8-42.7; p<0.001) (Figure 5).
The number of patients needed to treat with maribavir vs. IAT to achieve an instance of additional CMV clearance at
week 8 was 3 (95% Cl: 2—4). Patients who received maribavir rescue or alternative anti-CMV treatment before the end
of week 8, or who failed to achieve confirmed CMV viremia clearance at week 8 (including missing virologic data), were
considered non-responders and were included in the analysis as failures of the primary endpoint. Moreover, Kaplan—
Meier median (95% Cl) time to first confirmed CMV viraemia clearance (within study week 8) occurred earlier in the
maribavir vs. IAT groups (22.0 [21.0-23.0] vs 27.0 [22.0-30.0] days; p = 0.04, log-rank test) (2).

Figure 5: Confirmed CMV viraemia clearance at week 8 by treatment group (ITT population)

Abbreviations: Cl, confidence interval; CMV, cytomegalovirus; IAT, investigator-assigned treatment; ITT, intention-to-treat

Note: Patients with confirmed CMV viraemia clearance at the end of week 8 were considered as responders regardless of whether the study-
assigned treatment was discontinued before the end of the stipulated 8 weeks of therapy. Plasma CMV DNA assessments after starting alternative
anti-CMV treatment or rescue treatment were not evaluable for the assessment of study-assigned treatment effect.

Ref. (2)

Sensitivity analyses

Various methods were used to investigate the impact of early discontinuation on the primary endpoint of CMV viraemia
clearance at the end of study week 8. The sensitivity analyses were prespecified to assess the robustness of the primary
efficacy endpoint using alternate definitions of CMV viraemia clearance response, as described in Table 15. Overall, the
results of the sensitivity analyses were consistent with the primary analysis (Figure 5) (39). Only a small proportion of
patients (31.6%) received the full 8 weeks treatment with IAT, most discontinued due to AEs or a lack of efficacy (Figure
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Figure 6: Confirmed CMV viraemia clearance at week 8 in subgroups

Abbreviations: Cl, confidence interval; CMV, cytomegalovirus; EAC, endpoint adjudication committee; HCT, hematopoietic cell transplant; IAT,
investigator-assigned treatment; NA, not applicable as adjusted between-group differences used the full maribavir group; SOT, solid organ transplant.
Between-group differences adjusted for applicable stratification factor (transplant type of SOT vs. HSCT and baseline plasma CMV DNA level (low vs.
intermediate/high)). Six patients received cidofovir as IAT (data not shown).

Ref. (2)

SOLSTICE: Secondary endpoints included in the assessment

Confirmed CMV viraemia clearance and CMV infection symptom control (key secondary endpoint)

The key secondary endpoint evaluated a composite of CMV viraemia clearance and CMV infection symptom control at
week 8 (on-treatment period) and the maintenance of the benefit through week 16. In the ITT population, a greater
proportion of patients in the maribavir group (18.7%) achieved CMV viraemia clearance and symptom control at the
end of week 8 and maintained through week 16 compared with IAT (10.3%) (Figure 7). Thus, more patients benefited
from maribavir treatment and hence more benefited from sustained composite outcomes of clearance and symptom
control inclusive of the off-treatment period. The adjusted difference of 9.5% (95% Cl: 2.02—-16.88; p=0.013) was
statistically significant (Figure 7). This effect was consistent at weeks 12 (22.6% vs. 10.3%; p<0.001) and 20 (18.3%

vs. 9.4%; p=0.008) (2).
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Symptom control was defined as patients who were symptomatic at baseline and achieved improvement or resolution
of symptoms, or asymptomatic at baseline and no new symptoms of tissue invasive disease or CMV, at week 8 through
week 16. Any negative outcome within the continuum resulted in the patient being counted as a non-responder for the
key secondary outcome. Moreover, if a patient achieved confirmed CMV viraemia clearance and symptom control at
the end of week 8, but these effects were not maintained through week 16 (including missing virologic data),
discontinued, received alternative anti-CMV therapy, or administered maribavir as rescue treatment during this time,
they were considered non-responders for the key secondary endpoint (39).

Figure 7: Confirmed viraemia clearance and symptom control at week 8 and maintained through week 12, week 16
(key secondary endpoint), and week 20 (end of study) (ITT population)

Abbreviations: Cl, confidence interval; CMV, cytomegalovirus; IAT, investigator-assigned treatment.

Patient with response (both CMV viraemia clearance and CMV infection symptom control) at week 8 regardless of whether the study-assigned
treatment was discontinued before the end of the stipulated 8 weeks of therapy, and maintenance of this treatment effect through week 16 was
considered as a responder.

Ref. (2)

Recurrence of CMV viraemia

Another endpoint measured was recurrence of CMV viraemia. Clinically relevant recurrence (i.e., recurrence among
responders, after week 8, who received alternative anti-CMV treatment) occurred less frequently in patients
randomized to maribavir (26.0%) than IAT (35.7%). Among the 22 patients who initially received IAT and subsequently
received maribavir rescue treatment (rescue population) due to lack of response, 11 (50.0%) achieved confirmed CMV
viraemia clearance at week 8 of the maribavir rescue treatment phase (2). The analysis of recurrence of CMV viraemia
during the first 8 weeks, the follow-up period, and any time on study by treatment is presented in Table 16. Additional
data on recurrence can be found in appendix Q.
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Alive/Dead Markov model (stage 2; 78 weeks-lifetime)

The Markov model structure in Stage 2, from 78 weeks to the lifetime horizon (i.e., beyond 78 weeks), is illustrated in
Figure 10 (alongside the Stage 1 Markov) where the arrows represent the transitions allowed in the model. From 78
weeks onwards, the model no longer tracks CMV status (i.e., whether patients are in the csCMV or n-csCMV health
state) and adopts a 2-state Markov model with Alive and Dead health states. All patients who occupy either the csCMV
or n-csCMV health state at 12 months (in Stage 1) enter the ‘Alive’ state.

Figure 10: Markov model structure (0 to lifetime)

Each feasible transition in the 2-state Markov model is described below:

e Alive = Alive: patients who do not die (i.e., 1 - p[transplant specific mortality]) remain in the alive state

e Alive = Dead: all patients in the alive state are at risk of background transplant specific mortality and general
population mortality

e Dead: This is an absorbing final state

Time horizon

For the base case analysis, the model uses a lifetime horizon to ensure that all costs and benefits of treatment are
captured. This method is in alignment with modelling guidelines from the Danish Medicines Council (44). A lifetime
horizon, in a Markov model with discrete health states and fixed cycle lengths requires running the model until patients
who have entered the dead state approaches 100%. A time horizon of 47 years in a starting cohort aged 53 is assumed
to represent a lifetime horizon with all patients assumed dead at age 100. The Age of the population align with the
baseline patient profile in Study 303 and is assumed representative for the Danish population and is evaluated to show
similar results to data extraction from Scandiatransplants database. See section 5.

Cycle length

The model uses a 4-week cycle length for the first 3 years, and thereafter, switches to annual cycles. A 4-week cycle
length was adopted to allow flexibility to explore earlier and faster clearance in the maribavir arm as observed in the
Study 303 trial (Figure 11). However, to allow closer alignment with the primary endpoint of the trial, the first health
state transition events occur at week 8 in the base case. The model includes a half-cycle correction from week 12 (cycle
3) onwards. It is not included before week 12 of the model to preserve the observations of the trial data in the first 8
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8.7  Sensitivity analyses

8.7.1 Deterministic sensitivity analyses

Several deterministic sensitivity analyses (DSA) were conducted to identify parameters that were influential to the base
case outputs and to assess the relative impact of changes to individual, or groups of, parameter values on results. The
changes that have been made can be found in the DSA control sheet of the model. A summary of the parameters, their
variation type, and variation value is presented in Appendix K Deterministic sensitivity analyses). Parameters were
varied by their 95% confidence interval when possible (see Table 144 for the distributions used for each parameter),
otherwise the parameter was varied by 20% in both the upper and lower direction, or an assumed upper and lower
value as appropriate.

For the results of the deterministic sensitivity analysis, see Table 145 in Appendix K Deterministic sensitivity analyses).
The top 25 parameters from the deterministic sensitivity analysis are also presented in the tornado diagram below
(Figure 16). Moreover, Figure 17 shows the max PRP to where the ICER become negative. The results are also shown in
Table 85.
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Scenario analysis
Scenario analyses representing alternative base case outputs are presented in Table 87. The purpose of the scenarios
are outlined in Table 86.

Side 98/235

Medicinrddet Dampfeaergevej 21-23, 3. sal DK-2100 Kgbenhavn @ +45 701036 00 medicinraadet@medicinraadet.dk www.medicinraadet.dk




> Medicinradet

Side 99/235

Medicinrddet Dampfeaergevej 21-23, 3. sal DK-2100 Kgbenhavn @ +45 701036 00 medicinraadet@medicinraadet.dk www.medicinraadet.dk




> Medicinradet

Side 100/235

Medicinrddet Dampfeaergevej 21-23, 3. sal DK-2100 Kgbenhavn @ +45 701036 00 medicinraadet@medicinraadet.dk www.medicinraadet.dk




> Medicinradet

8.7.2 Probabilistic sensitivity analyses

Table 89 shows the cost-effectiveness result per patient while Figure 18 shows the results of each iteration of the PSA
(blue dot), with the grey line showing the cost-effectiveness threshold. The majority of iterations fall in the north-east
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Abbreviation: CMV, cytomegalovirus; HSCT, hematopoietic stem cell transplantation; R/R, refractory with or without resistance

10. Discussion on the submitted documentation

Clinical data from the SOLSTICE study

The approval of maribavir is based on one pivotal trial (SOLSTICE) that enrolled 352 post-transplant HSCT or SOT
recipients with CMV infection refractory with or without resistance to ganciclovir, valganciclovir, foscarnet, and/or
cidofovir. This was a study comparing maribavir with ganciclovir, valganciclovir, foscarnet, and/or cidofovir [IAT arm] —
which represents the standard of care in Denmark. The reported data from the SOLSTICE study reflects the same patient
population as maribavir is intended to treat in Denmark. According to the Danish experts, the characteristics of the
study population are overall comparable to the Danish setting, thus considered to be transferable. In SOLSTICE the
primary endpoint was clearance of CMV viraemia after 8 weeks, which is recognized as clinically relevant to prevent
CMV disease and mortality in transplant recipients and was further supported by secondary endpoints; maintenance of
CMV clearance through week 16, clinically relevant recurrence of CMV viraemia, all-cause mortality, graft outcomes,
and AEs. The chosen and presented outcomes herein are based on input from the Danish clinical experts and are thus
considered to be critical or important outcomes. The distribution of the CMV therapies within SOLSTICE was also
validated by the Danish clinical experts and was considered reflective of Danish clinical practice for difficult-to-treat
infections with refractory or resistant CMV. In conclusion, it is considered a strength that the SOLSTICE study, reflecting
the relevant patient population and relevant comparators in Denmark, is used in this submission.

In SOLSTICE, treatment was administered for a maximum of 8 weeks, with 12 weeks of follow-up. The acute nature of
the disease means that 20 weeks is more than sufficient for evaluation of CMV clearance and recurrence; however,
evaluation of important long-term outcomes, such as graft loss and mortality, are difficult within this time frame.
SOLSTICE was conducted with an open-label design, a necessity because of the need for the physician to individualize
drug selection for treatment-refractory patients in the IAT arm, choosing the appropriate therapy based on clinical data
and judgment and institutional guidelines. Furthermore, genetic testing for antiviral resistance in SOLSTICE may have
resulted in the identification of the most appropriate treatment for patients in the IAT arm. Consequently, the maribavir
results may be conservative, given that genetic testing is not part of routine Danish practice for the management of
CMV infections.

Adjustments to Danish setting

The data used for estimating the overall R/R CMV patient population and patients eligible for treatment is associated
with uncertainties. Number of transplants and incidence rates for R/R CMV is based on data from Scandiatransplant.org
and the internal epidemiology SLR (Takeda Pharmaceutical Company Limited 2021). The results have been presented
to Danish clinical experts, and the incidence rate is assessed to be significantly lower in Danish clinical practice than
what is found in the internal epidemiology SLR (Takeda Pharmaceutical Company Limited 2021). Based on the
assessment by the clinical experts, the incidence rate has been lowered to their assumptions.

Health economic analysis

In patients with CMV, maribavir demonstrated a statistically significant and clinically relevant improvement in CMV
clearance compared with IAT. The economic model utilized this primary endpoint, alongside important secondary
endpoints from SOLSTICE, and outputs from an IPD analysis of SOLSTICE data to establish the cost-effectiveness of
maribavir compared with IAT. The superior clearance observed in Study 303 for maribavir compared with IAT has been
utilised in the model to inform the transition probabilities between the csCMV and n-csCMV health state. As a result of
this superior clearance, patients in the IAT arm spend longer durations in the csCMV health state (0.56 life years in the
IAT arm versus 0.41 life years in the maribavir arm). This impacts the cost-effectiveness results because the csCMV
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health state is associated with higher costs, greater mortality and lower quality of life compared with the n-csCMV
health state. The key driver of costs in the maribavir arm are the acquisition costs for maribavir and the IAT
administration costs (driven by the requirement of IV infusions for ganciclovir, cidofovir and foscarnet) for patients
receiving retreatment. In the IAT arm the key cost driver is the treatment administration costs for the IAT drugs.

Certainty around the deterministic results were assessed as part of the DSA. In the Stage 1 Markov, clearance
probabilities, drug acquisition costs for maribavir and IV costs were the parameters affecting the ICER the most. As the
duration of the Stage 1 Markov had the greatest impact in the DSA, this input parameter was extensively validated with
clinicians and further confirmed by data from OTUS. The validation exercise found that 78 weeks was a reasonably
pragmatic duration for the Stage 1 Markov. While there was evidence that the Stage 1 Markov could be extended
beyond 78 weeks, this extension would only favour the maribavir arm, therefore the decision to transition to the Stage
2 Markov at 78 weeks reflects a conservative estimate. Another important driver of the results are the assumptions
around the IV costs for the relevant IAT drugs (ganciclovir, cidofovir, and foscarnet). Patients in the IAT arm occupy the
¢sCMV health state for longer, resulting in greater exposure to the high IV costs. The assumptions adopted in this model
reflect the most robust estimates for the Danish perspective. It should be noted that the IV costs in the model are
conservative because a pragmatic assumption has been made that even if patients were to require more than one IV
infusion per 24 hours, only one IV infusion cost will be applied during this 24-hour period. Therefore, it could be argued
that the IV costs could be even higher in this model and therefore the incremental costs between maribavir and IAT
would decrease and the ICER would improve. Finally, despite the DSA identifying the clearance transition probability
(estimated from Study 303) as an important parameter for further consideration, the deterministic analysis and PSA are
of greater importance to assess this uncertainty.

Beyond the results, two important aspects of the model should be noted. First, the definition of clinically significant
CMV assumes that patients are on treatment with an anti-CMV agent. Therefore, when the Study 303 and OTUS data
were used to inform risk of CMV recurrence, the requirement of treatment was included as part of the definition for
recurrence. This definition was discussed with clinicians and health economists who all agreed that recurrences
requiring treatment are those CMV events that have clinical and economic significance. Another important aspect to
note is that the model has simplified the assumptions around disease complications, this includes graft loss events for
SOT patients and GvHD and relapse in the underlying condition for HSCT patients. A more robust model would have
further explored in detail the consequence of these events from a cost and health perspective. However, the exploration
of these events was limited due to two reasons: 1) intentionally keeping the focus of the model on CMV was of greater
importance than modelling individual disease pathways for these events; 2) as there are a greater number of these
events in the IAT arm a more granular approach would only further favour maribavir so the limited approach reflects a
conservative assumption.

In conclusion, the economic model described in this report has translated the important clinical value drivers for
maribavir into a robust economic model.

11. List of experts

None of the involved clinical experts wanted to be mentioned by name as part of the application process.
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A.2.4  Systematic selection of studies

Figure 20: PRISMA flow diagram

Abbreviations: CENTRAL, Cochrane Central Register of Controlled Trials; MEDLINE, Medical Literature Analysis and Retrieval System Online

For a list of included studies and publications see Table 14 in Section 6.2.
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Main inclusion and exclusion  Main inclusion criteria:

criteria - .
= Recipients of HSCT or SOT aged >12 years at the time of consent
= Recipients must weight > 35 kg

= Documented CMV infection in whole blood or plasma, with a screening value of 22,730
IU/mL in whole blood or 2910 IU/mL in plasma in two consecutive assessments separated
by at least 1 day. Both samples should be taken within 14 days prior to randomization with
second sample obtained within 5 days prior to randomization. The same laboratory and
same sample type (whole blood or plasma) must be used for these assessments.

= Current CMV infection that is refractory to the most recently administered of the four anti-
CMV treatment agents (defined as documented failure to achieve >1 logio decrease in CMV
DNA level in whole blood or plasma after a 14-day or longer treatment period with IV
ganciclovir/oral valganciclovir, IV foscarnet, or IV cidofovir.

= Screening laboratory assessments (results from either the central laboratory or a local
laboratory):

- Absolute neutrophil count (ANC) =21,000/mm3 (1.0 x 10%/L)

- Platelet count 225,000/mm?3 (25 x 109/L)

- Haemoglobin =8 g/dL

- Estimated glomerular filtration rate (eGFR) >30 mL/min/1.73 m?

= Negative serum B-human chorionic gonadotropin pregnancy test at screening, if a female
childbearing potential. Sexually active females of child bearing potential must agree to
comply with any applicable contraceptive requirements of the protocol. If male, must
agree to use an acceptable method of birth control, as defined in the protocol, during the
study treatment administration period and for 90 days afterward if treated with maribauvir,
ganciclovir, valganciclovir, or cidofovir and for 180 days afterward if treated with foscarnet.

= Patients who can swallow tablets, or receive tablets crushed and/or dispensed in water via
nasogastric or orogastric tube.

= Patients who is willing and have an understanding and ability to fully comply with study
procedures and restrictions defined in the protocol.

= Patients who is willing to provide necessary samples (e.g., biopsy) for the diagnosis of tissue
invasive CMV disease at baseline as determined by the Investigator.

= Life expectancy of >8 weeks.
Main exclusion criteria:

= Current CMV infection considered R/R due to inadequate adherence to prior anti-CMV
treatment (to the best knowledge of the Investigator)

= Require ganciclovir, valganciclovir, foscarnet, or cidofovir administration for conditions
other than CMV when study treatment is initiated or would need a coadministration with
maribavir for CMV infection. A patient who is not continuing with the same antiviral drug(s)
(ganciclovir, valganciclovir, or foscarnet) for the study treatment (if randomized to the IAT
arm), must discontinue their use before the first dose of study drug. If the patient is
currently being treated with cidofovir and is assigned by the investigator to another anti-
CMV therapy as IAT, the patient must discontinue its use of cidofovir at least 14 days prior
to randomization at Visit 2/Day 0 and the first dose of study treatment

= Receiving leflunomide, letermovir, or artesunate when study treatment is initiated
(leflunomide must discontinue >14 days prior to randomization at Visit 2/Day 0 and the
first dose of study treatment; letermovir must discontinue >3 days prior to the first dose
of study treatment; artesunate must discontinue prior to the first dose of study treatment)
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Primary, secondary and A list of the primary, secondary, exploratory and safety endpoints are listed below. Endpoints
exploratory endpoints highlighted in bold are reported in this application and/or included within the economic model.

Primary endpoint:
. Confirmed CMV viraemia clearance at the end of study week 8
Key secondary endpoint:

. Confirmed CMV viraemia clearance and CMV infection symptom control at the end
of study week 8 with the benefit maintained through study week 16

Additional secondary endpoints:

. Achievement of confirmed CMV viraemia clearance after 8 weeks of receiving study-
assigned treatment

= Achievement of confirmed CMV viraemia clearance and CMV infection symptom
control after 8 weeks of receiving study-assigned treatment

= The maintenance of the CMV viraemia clearance and CMV infection symptom control
achieved at the end of study week 8 through weeks 12 and 20

. Recurrence of CMV viraemia

= Recurrence of CMV viraemia during and off study-assigned treatment
= Maribavir resistance profile

= All-cause mortality

= Endpoints assessed for maribavir rescue treatment:

- Confirmed clearance of plasma CMV DNA at the end of 8 weeks of maribavir
rescue treatment phase

- Achievement of viraemia clearance and CMV infection symptom control for
maribavir rescue treatment

Exploratory endpoints:
. CMV viral load change over time
. Time to first CMV viraemia clearance
. Time from first CMV viraemia clearance to CMV viraemia recurrence
. Graft outcomes (rejection or graft loss)
. Specific T-cell response over time

Safety endpoints:

. Extent of exposure and compliance
= Prior and concomitant medications
. AEs

. AE of special interest

= AE by medical concept

. Clinical laboratory variables
. Vital signs

= Electrocardiogram

= Treatment with hemopoietic growth factors, blood, and blood product transfusions
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HSCT, n (%) 93 (39.6) 48 (41.0)
Allogeneic 92 (98.9) 48 (100.0)
Donor type
HLA identical sibling 13 (14.1) 2(4.2)
HLA matched other relative 12 (13.0) 10(20.8)
HLA mismatched relative 11 (12.0) 7 (14.6)
Unrelated donor 56 (60.9) 29 (60.4)
Stem cell source
Peripheral blood stem cell 71(77.2) 30 (62.5)
Bone marrow 16 (17.4) 13 (27.1)
Cord blood 5(5.4) 5(10.4)
Presence of acute GvHD confirmed for HSCT recipients 23 (25.0) 8(17.0)
Presence of chronic GvHD confirmed for HSCT recipients 6 (6.5) 5(10.6)

CMV DNA levels by central laboratory at baseline, IU/mL

Median (IQR)

3377.0 (1036-12,544)

2869.0 (927-11,636)

CMV DNA levels category as reported by central laboratory at
baseline, n (%)

Low (<9100 1U/mL) 153 (65.1) 85 (72.6)
Intermediate (29100 and <91 000 1U/mL) 68 (28.9) 25 (21.4)
High (=91 000 1U/mL) 14 (6.0) 7 (6.0)
?Lnr;i:;:;aet'ii((:x)v infection by Endpoint Adjudication 21(8.9) 8(6.8)
CMV syndrome in SOT recipients 10 (47.6) 7 (87.5)
CMV disease 12 (57.1) 1(12.5)
CMV serostatus for SOT recipients, n (%) n=142 n=69
Donor +/recipient + 11(7.7) 8(11.6)
Donor -/recipient + 3(2.1) 1(1.4)
Donor +/recipient - 120 (84.5) 56 (81.2)
Donor -/recipient - 7 (4.9) 3(4.3)
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Missing 1(0.7) 1(1.4)
CMV serostatus for HSCT recipients, n (%) n=93 n=48
Donor +/recipient + 42 (45.2) 17 (35.4)
Donor -/recipient + 39 (41.9) 26 (54.2)
Donor +/recipient - 6 (6.5) 3(6.3)
Donor -/recipient - 5(5.4) 1(2.1)
Missing 1(1.1) 1(2.1)

Patients with or without CMV mutations known to confer
resistance to ganciclovir, foscarnet, and/or cidofovir, n (%)

Refractory CMV infection with resistance 121 (51.5) 69 (59.0)
Refractory CMV infection without resistance 96 (40.9) 34 (29.1)
Missing resistance results 18 (7.7) 14 (12.0)
Prior use of CMV prophylaxis, n (%) 100 (42.6) 45 (38.5)
Current CMV infection is the first episode post-transplant, n (%) 162 (68.9) 78 (66.7)

Most recent anti-CMV agent prior to randomization, n (%)

Ganciclovir/Valganciclovir 204 (86.8) 98 (83.8)
Foscarnet 27 (11.5) 18 (15.4)
Cidofovir 4(1.7) 1(0.9)
Prior direct-acting anti-CMV agents at any time, n (%) n=234 n=116
Valganciclovir 178 (76.1) 96 (82.8)
Ganciclovir 147 (62.8) 82 (70.7)
Foscarnet 49 (20.9) 37 (31.9)
Cidofovir 7 (3.0) 5(4.3)

Abbreviations: CMV, cytomegalovirus; GvHD, graft-versus-host disease; HSCT, hematopoietic stem cell transplant; HLA, human leukocyte antigen;
IAT, investigator-assigned therapy; IQR, interquartile range; IU, international unit; LLOQ, lower limit of quantification; SOT, solid organ transplant.
Ref. (2) and supplementary documentation
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Appendix F Comparative analysis of efficacy and safety

As SOLSTICE (TAK-620-303) is the only relevant trial, a comparative analysis is not applicable.
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Appendix G Extrapolation

Extrapolation of efficacy data and mortality data is explained in detail in section 8.
Figure 21: Markov Trace phase 1

Figure 22: Markov Trace phase 1
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H.4  Systematic selection of studies

Figure 23: PRISMA flow diagram for identification of health-related utility studies

Abbreviations: CENTRAL, Cochrane Central Register of Controlled Trials; CMV, cytomegalovirus; Embase®, Excerpta Medica Database; MEDLINE, Medical Literature Analysis and Retrieval System Online
*These searches were additionally run from database inception to 29t April 2020 to identify any missing evidence from the previous updates.
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H.5 Description of identified studies

Prior to the latest search (latest search; 22 September 2021 to 5 July 2022), in total, 13 studies and four HTAs
were included in the HRQoL SLR. All of the included studies were types of cost-utility analyses reported health-
related utility values. The health-related utility values were derived from previously published literature, internal
documents, or the authors made assumptions regarding the values. Full details of the included studies are
presented in Table 128 .

Of the included studies, two were conducted in the UK (91,103), six were conducted in the USA
(85,92,96,98,100,101), one each was conducted in Spain (81), Italy (87), Australia (105), Hong Kong (102), and
the country was not reported for one study (106). Two HTAs each were retrieved from CADTH (93,107) and NICE
(43,109).

Among the four HTAs that reported utility values of interest, two of these HTAs assessed letermovir for
preventing CMV infection/disease (43,93). The third was a HTA for CADTH in 2018 that assessed tolvaptan for
autosomal dominant polycystic kidney disease (107) and the fourth HTA was a submission to NICE in 2015 that
evaluated everolimus for preventing organ rejection in liver transplantation (109).

Five studies and two HTAs (43,87,91-93,101,102) included patients who underwent allogeneic HSCT. One study
included patients who were at risk of CMV after plasma transfusion (81), and the remaining studies (n=7)
included SOT recipient (85,96,98,100,103,105,106).

Among the SOT studies, the majority (n=4) included patients who underwent kidney transplants (85,96,100,105),
two studies included patients with liver transplants (103,106) while one study included patients that either
received a kidney transplant or a pancreas transplant (98).

H.5.1 Transplant and post-transplant utility values

Four cost-utility analysis (CUA) publications included utility values for renal transplant recipients (85,98,100,105),
two CUA publications included utility values for liver transplant recipients (81,103), while three CUA publications
and two HTAs reports included utility values for allogenic HSCT recipients (43,87,93,101,102).

Kidney transplant utility values (on patients with any condition) in the CUA studies were derived from a Canadian
study by Laupacis et al. Utility values from 168 patients were derived using the time-trade-off (TTO) instrument
before and up to 2-years post renal transplant (86). Three studies reported that the patients with functioning
kidney transplant had a utility value of 0.73 (85,98,100). Tilden et al. reported that patients with functioning graft
had a utility value of 0.70 (105).

Babigumira et al. reported the health state utilities that were obtained from the published literature, supported
by assumptions where estimates were unavailable. The post-liver transplant value was 0.73 (range 0.63-0.84)%
and this was derived from a study including patients with chronic hepatitis C virus (81). Muduma et al. reported
the utilities for two health states that were derived from a UK-specific study in which an EQ-5D tariff value was
elicited from 542 liver transplant recipients (103). For the first year of the base case analysis, the model used the
6-month post-transplant mean EQ-5D tariff value of 0.69. For subsequent years, the 24-month post-transplant
value of 0.76 was used (103).

A CUA was submitted to CADTH comparing letermovir as prophylaxis of CMV infection, taken alongside usual
care, in adult CMV-seropositive HSCT recipients compared with usual care alone (93). Treatment-specific utility
values in the submission were taken from a CUA comparing intensive chemotherapy alone to intensive
chemotherapy followed by myeloablative chemotherapy with autologous stem-cell rescue in newly diagnosed
patients with stage Il/1ll multiple myeloma (MM) receiving autologous HSCT model that was submitted to CADTH
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(93), the post-allogenic HSCT value after the first year was 0.76 (94). The post-trial utility value in the CADTH CRD
re-analysis was 0.768 (limits for one-way analysis 0.703-0.834) (93) and this was the 48-week value from the
PO01 study (88).

H.5.2 Dialysis utilities

Five studies and one HTA report reported the utility value for dialysis that they identified in published literature
(85,96,98,100,105,107). The utility values used by five studies (85,96,98,100,105) were taken from Laupacis et
al., Narayan et al. and Howard et al. (86,97,99). The utility values for dialysis ranged from 0.53 (85,98) to 0.57
(100,105). The HTA for CADTH in 2018 looked at tolvaptan for autosomal dominant polycystic kidney disease
(107), and reported a utility value for end-stage renal disease on dialysis of 0.65 (base case 0.57). This value was
taken from a QoL and cost-utility study on haemodialysis (108).

H.5.3 Organ rejection utility values

In the model submitted to NICE assessing letermovir for preventing cytomegalovirus disease after a stem cell
transplant (43), a disutility for GvHD was included. This company submission reported a disutility of 0.09,
providing Pidela et al and Brazier and Ara references (69,70). Pidala was an US observational study that collected
the 36-lItem Short Form Survey (SF-36) in 254 HSCT recipients with chronic GvHD (69). The methodology on how
the company derived the disutility was not described (43). The model in the NICE submission also included a
disutility for relapse after SCT of 0.0114 and this was calculated based on the difference between the utility
reported in Leunis et al. (95) and general population mortality source from Ara et al. (70)

The CUA publication by Blumberg et al. included other utility values listed in the paper by Laupacis et al. (86) The
utility values for acute kidney rejection in year 1 was 0.5 and year 2 was 0.683, and the utility values for graft
failure in year 1 was 0.62 and in year 2 was 0.556. Das et al. (106), a CEA publication presented utility values
associated with the different acute and chronic rejection of liver transplant that were based on the expert
opinion of a group of physicians experienced in the post-transplantation care of liver transplant recipients. The
utility value for acute and chronic rejection was 0.9 (range 0.85-1.0) and 0.5 (range 0.3-0.7), respectively (106).

A submission to NICE in 2015 that looked at everolimus for preventing organ rejection in liver transplantation
(109) presented the health-related utility values after transplantation for asymptomatic state (0.58), hepatic-
rejection (0.58), graft loss (severe chronic rejection, 0.53), chronic kidney disease stage 4 (with dialysis, 0.49),
and chronic kidney disease stage 5 (with dialysis, 0.28). The values were found through an SLR and network meta-
analysis that the manufacturer conducted in liver transplantation. The company found seven studies, on which
five were studies measuring EQ-5D in a UK population. The HTA submission reported on two of these seven
studies. Utility scores for the health states in the hepatic rejection model and the renal sub-model were based
on Ratcliffe et al. (104) and Neri et al. (110) respectively, both UK studies using EQ-5D.

Quality assessment and generalizability of estimates

Economic model publications were assessed for quality using the BMJ Checklist (Drummond 1996) (111). The
BMJ Economic Checklist is comprised of 35 questions that aids reviewers in qualitatively evaluating an
economic analysis. These questions address the study quality across three domains: study design, data
collection, and analysis and interpretation of results (112).

Unpublished data

The unpublished data that has been used as part of utility analysis in this application is attached as
supplementary documentation.
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(wk 0-20) HSCT
No response SOT
(wk 0-20)

HSCT
Response SOT
(at wk 8)

HSCT
No response SOT
(at wk 8)

HSCT

Abbreviations: EQ-5D-5L: EuroQoL Group 5-Dimension 5-Level; HSUV: Health state utility value; HSCT: Hematopoietic stem cell transplant;
m/n: Number of records/ number of unique patients in that category; Se: Standard error; SOT: Solid organ transplant; Denmark

The utility values are also generated by treatment and transplant type at week 8 and between week 8 to week
20 for response vs no-response health status and the results are provided in Appendix O EQ5D5L analysis
additional outputs).

Observation from exploratory analysis

Utility values are observed at primary analysis timepoint, i.e., at week 8, at the latest timepoint, i.e., week 20,
and also for the entire duration of the study i.e., between week 0-20. Utility summaries for Denmark show that
responders have higher utilities compared to non-responders. This trend is mostly consistent across two
treatment arms, for overall data and the same pattern is observed for both transplant types. Maribavir arm
showed higher utilities compared to IAT arm in descriptive summaries for both responder and non-responder
status. SOT patients showed higher utilities compared to HSCT patients in descriptive summaries for both
responder and non-responder status.

Mixed modelling

The impact of treatment and response status on HSUV was formally assessed using a linear mixed effects model
fitted to observed data. Random effects were included to reflect that each patient provides multiple values. The
outcome Y; in the model was the crosswalk EQ-5D HSUV; following the notation of Verbeke & Molenberghs
(Verbeke 2000 (113)):

Yi = Xlﬂ + Zibi + &;

Where Xi and Z; are the (n; x p) and (ni x g) matrices of known covariates, 8 is the p-dimensional vector of fixed
effects, bi is the g-dimension vector containing the random effects, and &;is an n-dimensional vector of residual
components. In this framework, b; follows a N(0, D) distribution with D denoting a (g x g) covariance matrix, and
gi follows a N(0, ¢?l)) distribution with I, denoting a (n; x nj) identity matrix. The only random effect included was
a random intercept per subject, and so b; followed a univariate normal distribution.

The following factors were included as fixed effects in the model:

e Treatment arm (IAT/maribavir)

e Response status at week 8 (response/no-response)

o The following nested models were fit, and relevant statistical outputs obtained:
e  Only treatment arm as main effect
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Observations from EQ-5D-5L pain domain analysis (TUDD):

The hazard ratios and restricted mean survival times of all five individual domains were not significant

It cannot be concluded that one treatment has a delayed deterioration of QoL scores compared to the
other

Overall recommendations from EQ-5D-5L analysis:

The recommendation from statistical analysis of QoL was to use EQ-5D-5L utilities for response and no-
response health status for the overall/pooled data and by transplant type as inputs to the CEM.

In particular, outputs from the mixed modelling indicated that transplant type and response status (i.e.,

csCMV or n-csCMV) had a significant effect on utilities and that treatment arm did not have a significant
impact.
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Parameter Group Parameter Name Variation Variation Variation Intervention Comparator Incremental
Type Direction Value
Costs Life Years QALYs Costs Life Years QALYs Costs QALYs

Base Case - - -

Transition Probability Maribavir clearance Percent Lower 0,80
Transition Probability Maribavir clearance Percent Upper 1,20
Transition Probability First recurrence Percent Lower 0,80
Transition Probability First recurrence Percent Upper 1,20
Transition Probability IAT Clearance Percent Lower 0,80
Transition Probability IAT Clearance Percent Upper 1,20
Transition Probability Second recurrence Percent Lower 0,80
Transition Probability Second recurrence Percent Upper 1,20
Model Settings Time Horizon Absolute Lower 30,00
Model Settings Time Horizon Absolute Upper 50,00
Model Settings Discount Cost Absolute Lower 0,00
Model Settings Discount Cost Absolute Upper 0,08
Model Settings Discount Benefits Absolute Lower 0,00
Model Settings Discount Benefits Absolute Upper 0,08
Population Age Absolute Lower 51,62
Population Age Absolute Upper 54,38
Population Proportion Male Absolute Lower 0,55
Population Proportion Male Absolute Upper 0,66
Population Weight (kg) Absolute Lower 72,89
Population Weight (kg) Absolute Upper 76,71
Population Time since transplant Percent Lower 0,80
Population Time since transplant Percent Upper 1,20
Population Time since transplant Percent Lower 0,80
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Population Time since transplant Percent Upper 1,20

Population Proportion SOT Percent Lower 0,80

Population Proportion SOT Percent Upper 1,20

Structure Phase 2 Markov week Absolute Lower 52,00

Structure Phase 2 Markov week Absolute Upper 104,00
Mortality from week 0

Mortality to 8 (SOT) Percent Lower 0,80
Mortality from week 0

Mortality to 8 (SOT) Percent Upper 1,20
Mortality from week 8

Mortality to 78 (SOT) Percent Lower 0,80
Mortality from week 8

Mortality to 78 (SOT) Percent Upper 1,20
Mortality from week 0

Mortality to 8 (HSCT) Percent Lower 0,80
Mortality from week 0

Mortality to 8 (HSCT) Percent Upper 1,20
Mortality from week 8

Mortality to 78 (HSCT) Percent Lower 0,80
Mortality from week 8

Mortality to 78 (HSCT) Percent Upper 1,20
Number of IV days

Costs (induction, ganciclovir) Absolute Lower 22,51
Number of IV days

Costs (induction, ganciclovir) Absolute Upper 33,49
Number of IV days

Costs (induction, cidofovir) Absolute Lower 3,22
Number of IV days

Costs (induction, cidofovir) Absolute Upper 4,78
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Number of IV days

Costs (induction, foscarnet) Absolute Lower 22,51

Number of IV days

Costs (induction, foscarnet) Absolute Upper 33,49

Drug acquisition costs

Costs (induction, maribavir) Percent Lower 0,80

Drug acquisition costs

Costs (induction, maribavir) Percent Upper 1,20

Drug acquisition costs
(induction, all IAT

Costs drugs) Percent Lower 0,80

Drug acquisition costs
(induction, all IAT

Costs drugs) Percent Upper 1,20

Costs IV cost per day Absolute Lower 1626,28

Costs IV cost per day Absolute Upper 3589,58

Healthcare resource

Costs use (SOT) Percent Lower 0,80

Healthcare resource

Costs use (SOT) Percent Upper 1,20

Healthcare resource

Costs use (HSCT) Percent Lower 0,80

Healthcare resource

Costs use (HSCT) Percent Upper 1,20

Healthcare resource

Costs use (SOT and HSCT) Percent Lower 0,80

Healthcare resource

Costs use (SOT and HSCT) Percent Upper 1,20

Healthcare resource

Costs use unit cost Percent Lower 0,80
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Healthcare resource

Costs use unit cost Percent Upper 1,20

Time on treatment

Costs (Maribavir) Absolute Lower 7,29

Time on treatment

Costs (Maribavir) Absolute Upper 7,72

Time on treatment

Costs (IAT) Absolute Lower 4,69

Time on treatment

Costs (IAT) Absolute Upper 5,63
Costs IAT Discontinuation Percent Lower 0,80
Costs IAT Discontinuation Percent Upper 1,20
Costs Patient time cost Percent Lower 0,80
Costs Patient time cost Percent Upper 1,20
Costs Transportation cost Percent Lower 0,80
Costs Transportation cost Percent Upper 1,20

Hours of IV infusions

Costs per cycle Percent Lower 0,80

Hours of IV infusions

Costs per cycle Percent Upper 1,20

Number of IV trips to

Costs hospital Percent Lower 0,80

Number of IV trips to

Costs hospital Percent Upper 1,20

Proportion of patients

Costs already hospitalised Percent Lower 0,80

Proportion of patients

Costs already hospitalised Percent Upper 1,20
Adverse events Cost per event Percent Lower 0,80
Adverse events Cost per event Percent Upper 1,20
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Utility decrement per

Adverse events event Percent Lower
Utility decrement per

Adverse events event Percent Upper

Adverse events Duration per event Percent Lower

Adverse events Duration per event Percent Upper

Adverse events Incidence (maribavir) Percent Lower

Adverse events Incidence (maribavir) Percent Upper

Adverse events Incidence (IAT) Percent Lower

Adverse events Incidence (IAT) Percent Upper

Disease complication Graft loss risk (csCMV) Absolute Lower

Disease complication Graft loss risk (csCMV) Absolute Upper
Graft loss risk (n-

Disease complication csCMV) Absolute Lower
Graft loss risk (n-

Disease complication csCMV) Absolute Upper

Disease complication Graft loss costs Percent Lower

Disease complication Graft loss costs Percent Upper
Graft loss utility

Disease complication decrement Percent Lower
Graft loss utility

Disease complication decrement Percent Upper

Utility Maribavir (all utility) Percent Lower

Utility Maribavir (all utility) Percent Upper

Utility IAT (all utility) Percent Lower

Utility IAT (all utility) Percent Upper
Maribavir (SOT utility

Utility only) Percent Lower
Maribavir (SOT utility

Utility only) Percent Upper
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Utility IAT (SOT utility only) Percent Lower

Utility IAT (SOT utility only) Percent Upper

Maribavir (HSCT utility

Utility only) Percent Lower

Maribavir (HSCT utility

Utility only) Percent Upper
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Appendix M Validation of model

Internal validity

Clinical and health economic experts continually guided the model development from the conceptual stage until the
finalisation of the core model. To verify the results of the cost-effectiveness model, internal and external quality
control procedures have been undertaken to ensure that the mathematical calculations were performed correctly and
were consistent with the model's specifications. The verification exercise has been completed by senior analysts
employed by Parexel who were not involved with model development. This process included:

e Review of formula/calculations in the model, to ensure that they are functioning as expected

e Review of data inputs included in the model

e Sense check of model results and key outcomes

e Extreme value testing to ensure that changes to the model inputs and settings impact the results as expected

External validity

The model results were validated with the Study 303 trial results. At week 8, the clearance numbers generated by
the mode! NG : < 2/isned with the primary endpoint of Study 303. For
clinically significant recurrence, in the trial, JJifof patients had a clinically relevant recurrence in the maribavir
arm and ] of patients had a clinically relevant recurrence in the IAT arm. The model results are very closely
aligned with the recurrence endpoint where Jjjjjjj of patients had a recurrence in the maribavir arm and |Jjjjijof
patients had a recurrence in the IAT arm. The small difference in the recurrence endpoint is likely to be driven by the
implementation of health state mortality from week 8 onwards rather than the direct mortality values observed in
Study 303 between 8 and 20.
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csCMV
n-csCMV (16-20 weeks)
n-csCMV (24 weeks onwards)
Dead
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Abbreviations: CMV: Cytomegalovirus; EQ5D: EuroQoL Group 5-Dimension: HSCT: Hematopoietic stem cell transplant; SD: standard deviation;
HSUV; health state utility value; SOT: solid organ transplant; DANISH:
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The figure is based on weighted K-M method for the IPCW adjusted IAT treatment arm. As no switch is considered
for the maribavir arm, a weight =1 was given to each observation in the weighted KM analysis.

Supplementary documentation
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