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Virum, 21. april 2022. 

Til Medicinrådet 
 

 

Bristol Myers Squibbs tilbagemelding på udkast til vurderingsrapport for Onureg (oral azacitidin) til 

vedligeholdelsesbehandling af patienter med akut myeloid leukæmi  

Bristol Myers Squibb (BMS) imødeser Medicinrådets anbefaling vedr. behandling med Onureg til 

vedligeholdelsesbehandling af patienter med akut myeloid leukæmi (AML). BMS takker hermed for 

muligheden for at give en tilbagemelding på vurderingsrapporten, og benytter lejligheden til at gøre 

opmærksom på to faktorer, som, hvis ignoreret, kan lede til en fejlagtig anbefaling.  

For det første er det problematisk, at Medicinrådet vælger en yderst konservativ tilgang til modelleringen 

af overlevelse. Dette fører til en kraftig reduktion i den forventede sundhedsmæssige gevinst og en stigning 

i den inkrementelle cost-effectiveness ratio (ICER). Dette er potentielt særligt problematisk givet at 

Medicinrådet er gået væk fra at præsentere resultatet af ansøgers analyse i sin vurderingsrapport. Det er 

umuligt at spå om fremtiden og ingen kan vide, hvordan den bliver. Usikkerhed er dermed et vilkår og derfor 

er det vigtigt, at Rådet præsenteres for ansøgers analyse, så Rådet informeres tilstrækkeligt om 

usikkerheden forbundet med Medicinrådssekretariatets analyse.  

I dette konkrete tilfælde estimerer BMS en inkrementel gevinst i leveår på 0,94 år og Medicinrådet en gevinst 

på 0,57 år. Forskellen i median OS i QUAZAR-AML-001 studiet var på 9,9 måneder (Wei et al. 2020). Ift. 

QALYs estimerer BMS en forskel på 0,76 QALYs og Medicinrådet en forskel på 0,45 QALYs. Til sammenligning 

kan nævnes, at den canadiske HTA-myndighed CADTH estimerer en forskel på 0,91 QALYs (CADTH 2022) og 

Medicinrådet er dermed på et estimat som er under halvdelen af, hvad en tilsvarende myndighed er kommet 

frem til. Denne forskel indikerer også, at estimatet i BMS’ ansøgning måske ikke er helt så optimistisk, som 

det fremgår af Medicinrådets afrapportering.  

Ovennævnte forskel er markant og sammen med forskelle i estimater af omkostninger betyder det, at 

ICER’en i BMS’ analyse er 2,4 mio. kr. pr. QALY mod Medicinrådets 4,1 mio. kr. pr. QALY, svarende til en 

stigning på 68 %. Til sammenligning medførte CADTH’s justeringer af BMS’ hovedanalyse i Canada en stigning 

i ICER’en på 2 % (CADTH 2022).  

Medicinrådet skal have ros for at understrege, at deres antagelser er konservative, men BMS opfordrer til, 

at man i stedet for en konservativ tilgang vælger en mere realistisk tilgang i sine analyser fremadrettet, 

samt at man proaktivt præsenterer Rådet for resultaterne af ansøgers analyse så usikkerheden belyses mere 

fyldestgørende. 

Og hvorfor så denne forskel? Der er flere årsager til, at Medicinrådets valg af ekstrapolation er et yderst 

konservativt estimat.  

Som sit primære argument fremfører Medicinrådet, at der ikke kan forventes at være forskel i andelen af 

langtidsoverlevere, hvorfor man vælger en ekstrapolationskurve som får de to overlevelseskurver til hurtigt 

at nærme sig hinanden. Det er dog afgørende at holde sig for øje, som Medicinrådet også bemærker, at 

overlevelsesdata i dette studie er modne og med median opfølgning på 51,7 måneder har relativt lang 

opfølgning.  

I dansk klinisk praksis beskrives 5-års OS rate for AML-patienter >60 år i remissionsinducerende behandling 

som et vigtigt parameter som indikation for, at patienterne er langtidsoverlevende og derfor kan betragtes 

som helbredte (Danish Acute Leukemia Group 2021). Dette understøttes af danske data der antyder, at 

risikoen for tilbagefald hos patienter, der opnåede komplet remission efter intensiv kemoterapi (og hermed, 

risikoen for at dø af AML) var høj inden for de 5 første år før de fladede ud (Østgård et al. 2018). Der er 

dermed gode argumenter for, hvorfor den separation af OS kurverne som observeres imod slutningen af 

opfølgningen i QUAZAR AML-001 kan vare ved længere end i Medicinrådets ekstrapolationer.  
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Dette underbygges yderligere af, at ved en median opfølgningstid på 51,7 måneder (sept 2020 cutoff), viser 

halen af den opdaterede Kaplan Meier OS-kurve en større adskillelse sammenlignet med den primære 

analyse (juli 2019 cutoff, median opfølgning på 41,2 måneder). Dette antyder en OS-fordel ved Onureg 

versus placebo ved 5 år, hvor patienter kan betragtes som potentielt helbredte og dermed langsigts-

overlevende (Wei et al. 2020; Wei et al. 2021).  

Ovenstående understreger vigtigheden af at vælge den ekstrapolationsmodel, der mest præcist afspejler 

fordelene ved en AML-behandling inden for de 5 første år, og for hvilken OS-data fra QUAZAR AML-001 

studiet er tilgængelige (Wei et al. 2021). Ved at bruge individuel generaliseret gamma funktion til at 

modellere OS antager Medicinrådet en øget dødelighed for Onureg efter 2.5 år sammenlignet med placebo, 

hvilket modsiges af QUAZAR AML-001 data og derved ikke bør kunne betragtes som den mest klinisk plausible 

(Wei et al. 2020; Wei et al. 2021; Medicinrådet 2022).  

Derudover nævner Medicinrådet at mange patienter (ca. 80 %) oplever sygdomstilbagefald, hyppigst inden 

for de første år efter komplet remission (Medicinrådet 2022). Tidligere studier, der har undersøgt 

hypomethylerende midler som vedligeholdelsesbehandling efter intensiv kemoterapi, har vist en forlængelse 

af sygdomsfri overlevelse eller RFS men ingen vist signifikant effekt på OS (Wei et al. 2020; Burnett et al. 

2015; Boumber et al. 2012; Huls et al. 2019). Disse tidligere studiers resultater sætter således spørgsmål 

ved korrelation mellem RFS og OS hos patienter, der opnår komplet remission efter intensiv kemoterapi, og 

antyder, at vægten af RFS-langsigtede data til ekstrapolering af langsigtede OS-fordele bør anvendes med 

større forsigtighed end hvad Medicinrådet gør.   

For det andet er det vigtigt at understrege, at AML er en meget alvorlig sygdom selv for patienter der ikke 

har målbar restsygdom (er MRD-negative). Som tidligere nævnt, oplever de fleste AML patienter 

sygdomstilbagefald og hyppigst inden for de første år efter komplet remission og kun HSCT er en kurativ 

intenderet behandling (Medicinrådet 2022). Behandling med Onureg var associeret med OS- og RFS-gevinst 

versus placebo uafhængigt af baseline MRD-status (Roboz et al. 2022). Dog bemærkes, at QUAZAR AML-001 

studiet ikke var designet til at undersøge en eventuel forskel i effekt baseret på MRD-status ved baseline og 

MRD analyser er inkluderet som et eksplorativt endepunkt (Roboz et al. 2022; Wei et al. 2020).  

For MRD-negative patienter ved baseline (<0.1%), var den mediane varighed af MRD-negativitet forlænget 

med 16 måneder hos patienter behandlet med Onureg (26,4 måneder) sammenlignet med placebo (10,4 

måneder). For patienter, som var MRD-positive ved baseline og opnåede MRD negativitet i studiet (37% af 

patienter behandlet med Onureg versus 19% med placebo), var den mediane varighed af MRD-negativitet 

ikke opnået for Onureg sammenlignet med 12,9 måneder for placebo.  

En multivariate analyse bekræftede den markante og uafhængige behandlingseffekt på OS og RFS for Onureg 

sammenlignet med placebo, når det var korrigeret for MRD status ved baseline. MRD status er en stærk 

prognostisk indikator for OS og RFS men de forskellige analyser efter MRD-status tyder på, at Onureg er 

associeret med en klinisk relevant overlevelsesgevinst uanset MRD-status ved baseline, selv i den NPM1-

muterede subgruppe, der typisk er forbundet med en relativt favorabel prognose (Roboz et al. 2022). 

Medicinrådet bemærker, at risikoen for overbehandling er større for MRD-negative patienter men i den 

kontekst bemærkes det, at der ikke sås betydende forskelle i livskvalitet mellem Onureg og placebo målt 

ved 3 forskellige spørgeskemaer (EQ-5D-3L, EQ-5D VAS og FACIT-fatigue score)(Roboz et al. 2021).  

Samlet set betyder Medicinrådets valg af ekstrapolationsfunktion, at effekten af Onureg undervurderes 

betragteligt og Medicinrådets hovedanalyse giver derfor et misvisende billede af forventet QALY-gevinst og 

deraf en overestimering af ICER. For patienter med AML, som ikke er kandidater til HSCT, er der behov for 

effektive vedligeholdelsesbehandlinger som kan reducere risikoen for tilbagefald og øge overlevelsen 

samtidig med at patienternes livskvalitet bevares. Vi mener Onureg er en sådan behandling.  

 

 
Med venlig hilsen, 

 
 
 
 

 

Anders Thelborg 
Adm. direktør 

Bristol Myers Squibb, Denmark   
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Medicinrådet har foretaget clock-stop i vurderingen af Onureg fordi der dels mangler en række 
oplysninger fra ansøger og dels en bearbejdning heraf hos rådets sekretariat. Det drejer sig om 
følgende punkter: 
Spørgsmål 1: Vi har noteret os, at BMS påpeger, at CADTH estimerer en forskel på 0,91 QALY 
medens BMS selv opgør forskellen til 0,76 QALY – hvilket skal sammenholdes med 
Medicinrådets opgørelse af en forskel på 0,45 QALY. Da BMS fremdrager disse forhold bedes 
BMS redegøre nærmere herfor. A. Det ønskes bl.a. forklaret hvad der begrunder denne store 
forskel. Er der tale om forskellige datagrundlag eller forskellige antagelser? B. CADTH 
fremhæver selv at der er usikkerhed i antagelser – hvad drejer det sig om – og er det relevant i 
forhold til en dansk beslutning? C. Kan BMS gøre rede for hvorfor Medicinrådets antagelser ikke 
er brugbare og underbygge det med data? 
Svar: 

A. Der er en række forhold som fører til de forskelle i estimaterne, eksempelvis forskellige 

diskonteringsrenter der betyder, at fremtidige sundhedsgevinster og omkostninger bliver 

vægtet forskelligt imellem Danmark og Canada. Ligeledes kan der være forskelle i 

eksempelvis baggrundsmortaliteten. Det primære grundlag for begge analyser QUAZAR AML-

001-studiet og der er dermed et substantielt overlap i den mest betydende del af 

datagrundlaget. Dog er ekstrapolationerne i den canadiske analyse baseret på det tidlige 

data-cut (juli 2019).  

 

Den største forskel på den danske og den canadiske analyse går på hvilken 

ekstrapolationsmetode, der er valgt. I Canada har man estimeret Onureg og ingen aktiv 

behandling samlet med en log-normal fordeling i stedet for i den danske model, hvor 

behandlingerne er estimeret hver for sig. Anvendes samme ekstrapolationsmetode i den 

danske model fås en QALY-gevinst på 0,84 QALY. At BMS i Danmark har indsendt en analyse, 

som giver en gevinst på 0,76 QALY har været for at lave et mere konservativt skøn for den 

fremtidige overlevelse end det som er accepteret af CADTH i Canada. 

 
B. Der vil altid være usikkerhed forbundet med antagelser om fremtiden, hvilket er et 

grundvilkår ved vurderingen af alle nye lægemidler. Netop derfor er det afgørende at 

belyse usikkerheden ved antagelserne. Dette understreger også det kritisable ved, at 

Medicinrådets sekretariat er holdt op med at præsentere Rådet for resultaterne, af 

ansøgers sundhedsøkonomiske analyser. Det er endvidere afgørende, at Rådet præsenteres 

for scenarier, som med udgangspunkt i tilgængelige studiedata og dansk klinisk praksis er 

realistiske, om end disse ikke nødvendigvis repræsenterer de mest konservative scenarier. 

Man bør overveje at vægte de forskellige scenarier med sandsynligheder for, hvor 

realistiske de vurderes, og så præsentere Rådet for et vægtet gennemsnit. Alt vil i hvert 

fald være bedre end blot at lægge langt størstedelen af vægten på de mest konservative 

antagelser. 

 
Den primære kilde til usikkerhed ligger i valg af antagelsen til ekstrapolation af OS og RFS.  
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placebo.   
 
Spørgsmål 3: BMS påpeger, at halen af Kaplan Meier OS-kurven viser en større adskillelse ved 
51,7 måneder end ved 41,2 måneder – er det korrekt? Og hvilken betydning har det i givet 
fald?  
Ja, det er korrekt at ved en median opfølgningstid på 51,7 måneder (sept 2020 cutoff) (figur 2), 
viser halen af den opdaterede Kaplan Meier OS-kurve en større adskillelse sammenlignet med den 
primære analyse (juli 2019 cutoff, median opfølgning på 41,2 måneder) (figur 1).  

Figur 1. Kaplan-Meier OS kurve for Onureg versus placebo for juli 2019 cutoff. Median 
opfølgning på 41,2 måneder. (Wei et al. 2020; European Medicines Agency 2021) 



© 2022 Bristol Myers Squibb Company  

En tolkning af den øgede separation er, at man med længere opfølgning og mindre censurering 
bedre kan se den langsigtede effekt af Onureg at den tyder på en øget overlevelse.  
Som Medicinrådet skriver på side 23 i udkastet til anbefalingen og som nævnt ovenfor, har andelen 
af langtidsoverlevere stor betydning for den estimerede gennemsnitlige overlevelse, og derfor også 
den forventede QALY gevinst. 
Som vist ovenfor er dansk klinisk praksis, at flertallet af patienter følges op til 3 år, hvor efter de 
vurderes som langtidsoverlevere. Som vist ovenfor er den modne 3-års OS rate højere i Onureg-arm 
(37,4%) versus placebo (27,9%) og dermed tyder på, at en højere antal patienter i Onureg-arm vil 
være langsigtsoverlevere versus i placebo-arm. Yderligere tyder den større adskillelse af kurverne 
også på en OS-fordel ved Onureg versus placebo ved 5 år, hvor patienter kan betragtes som 
potentielt helbredte. Dette er en modsætning til Medicinrådets argument om, at der ikke kan 
forventes at være forskel på langtidsoverlevelse mellem Onureg og placebo.  
 

 
Spørgsmål 4: BMS påpeger at Medicinrådets modellering bygger på en antagelse om øget 
dødelighed i forhold til placebo efter 2.5 år. BMS oplyser at dette modsiges af data. Kan vi ikke 
se denne datadokumentation? 
Svar: Figur 3 nedenfor viser smooth OS hazard kurver (altså sandsynligheden for at dø over tid) for 
patienter behandlet med hhv. Onureg og ingen aktiv behandling i QUAZAR AML-001 studiet. Det 
fremgår, at for patienter behandlet med Onureg, er risikoen stigende i starten, toppende omkring 

 måneder, hvorefter risikoen er faldende. For patienter med ingen aktiv behandling er risikoen 
endnu højere i starten af perioden hvorefter den falder.  
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De to kurver krydses omkring  måneder, men separeres ikke voldsomt. Der er en svag indikation 
af, at kurverne krydser igen ved  måneder, men det er baseret på meget få observationer, og 
man skal være varsom med at tolke på kurveforløb i enden af halen.  
Den faldende risiko for død understøtter ligeledes, at patienter som overlever til et vist tidspunkt 
vil kunne formodes at opnå langsigtsoverlevelse, hvilket synes klinisk plausibelt jf. ovenfor. 
Kurverne i figur 3 skal holdes op imod de modellerede hazards i de sundhedsøkonomiske analyser. 
Figur 5 i Medicinrådets vurderingsrapport viser kurverne for BMS’ hovedanalyse og figur 7 viser 
tilsvarende for Medicinrådets hovedanalyse. 
I BMS’ analyse antages ens hazards fra ca.  måneder, hvilket frem til 40 måneder undervurderer 
gevinsten af Onureg og derefter potentielt overvurderer den (i det omfang at man tolker, at 
kurverne separeres). I Medicinrådets analyse antages højere hazard for Onureg fra ca. 30 måneder 
og frem til ca. 120 måneder.  
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Forhandlingsnotat 

 

 25.05.2022 
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Dato for behandling i 
Medicinrådet  

18.05.2022 

Leverandør Bristol Myers Squibb 

Lægemiddel Onureg (azacitidin) 

Ansøgt indikation Vedligeholdelsesbehandling til voksne patienter med akut myeloid 
leukæmi (AML) som har opnået komplet remission efter 
induktionsbehandling og som ikke kandiderer til hæmatopoietisk 
stamcelletransplantation. 

Forhandlingsresultat 

Amgros har opnået følgende priser på Onureg (azacitidin): 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

Tabel 1a: Forhandlingsresultat betinget af en anbefaling til hele populationen 

Lægemiddel Styrke/dosis Pakningsstørrelse AIP (DKK) Forhandlet 
SAIP (DKK) 

Rabatprocent 
ift. AIP 

Onureg 
(azacitidin) 

300mg/ 300 mg oral 
behandling én gang dagligt i 

14 dage efterfulgt af 14 dages 
pause.  

7 stk. 48.204,87 XXXXXXXXX XXXXXX 

Prisen er betinget af en anbefaling XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
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Tabel 2b: XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

Lægemiddel Styrke/dosis Pakningsstørrelse AIP (DKK) Forhandlet 
SAIP (DKK) 

Rabatprocent 
ift. AIP 

Onureg 
(azacitidin) 

300mg/ 300 mg oral 
behandling én gang dagligt i 

14 dage efterfulgt af 14 dages 
pause.  

7 stk. 48.204,87 XXXXXXXXX XXXXXX 

 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

Informationer fra forhandlingen 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

Konkurrencesituationen 

Der er på nuværende tidspunkt ingen lægemidler i direkte konkurrence, og Amgros har heller ingen 
oplysninger om, at nye lægemidler er på vej til samme indikation. 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

 
Tabel 2 nedenfor viser lægemiddelprisen for et års behandling med Onureg (azacitidin). 

Tabel 3: Årlig lægemiddelpris for Onureg (azacitidin) 

Lægemiddel Styrke/dosis Pakningsstørrelse Pakningspris  

SAIP (DKK) 

Antal 
pakninger/år 

Årlig 
lægemiddelpris 

SAIP pr. år (DKK) 

Onureg 
(azacitidin) 

300mg / 300 mg oral 
behandling én gang dagligt 
i 14 dage efterfulgt af 14 

dages pause.  

7 stk. XXXXXXXXXX 26 XXXXXXX 

Onureg 
(azacitidin) 

300mg / 300 mg oral 
behandling én gang dagligt 
i 14 dage efterfulgt af 14 

dages pause.  

7 stk. XXXXXXXXXXX 26 XXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  
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Status fra andre lande 
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2 Abbreviations 
Abbreviation Expansion 

AE adverse event 

AIC Akaike’s information criterion 

AML acute myeloid leukaemia 

ANC absolute neutrophil count 

APL acute promyelocytic leukaemia 

ATC Anatomical Therapeutic Chemical Classification System 

AZA azacitidine 

BIC Bayesian information criterion 

BM bone marrow 

BSA body surface area 

BSC best supportive care 

CBC complete blood count 

CEAC cost-effectiveness acceptability curve 

CHMP Committee for Medicinal Products for Human Use 

CI confidence interval 

CML chronic myeloid leukaemia 

CMML chronic myelomonocytic leukaemia 

CR complete remission 

CRi complete remission with incomplete blood count recovery 

CSR clinical study report 

DKK Danish krone 

DNMT deoxyribonucleic acid methyltransferase 

DNMT3A deoxyribonucleic acid methyltransferase 3A 

DP diphosphate 

ECOG PS Eastern Cooperative Oncology Group performance status 

EMA European Medicines Agency 

EORTC QLQ-C30 European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire–Core 
Module 

EQ-5D-3L 3-level EQ-5D 

EQ-5D-5L 5-level EQ-5D 

EU European Union 

FAB French-American-British 

FACIT-Fatigue Functional Assessment of Chronic Illness Therapy–Fatigue 

FLT3 fms-like tyrosine kinase 3 

HMA hypomethylating agent 

HR hazard ratio 

HRQoL health-related quality of life 

HSCT haematopoietic stem cell transplantation 
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HSUV health state utility value 

HTA health technology assessment 

IC induction chemotherapy 

ICER incremental cost-effectiveness ratio 

ITD internal tandem duplication 

ITT intent to treat 

IV intravenous(ly) 

IVRS interactive voice response system 

IWG International Working Group 

KM Kaplan-Meier 

MDS myelodysplastic syndrome 

MedDRA Medical Dictionary for Regulatory Activities 

MID minimally important difference 

mITT modified intent to treat 

MP monophosphate 

MPN myeloproliferative neoplasm 

MRD measurable residual disease 

N/A not applicable 

NA not available 

NCCN National Comprehensive Cancer Network 

NCT National Clinical Trial  

OS overall survival 

PBO placebo 

PINR Physical Impairment Numeric Rating 

PPP purchasing power parity 

QALY quality-adjusted life-year 

QD once daily 

RBC red blood cell 

RFS relapse-free survival 

SAE serious adverse event 

SC subcutaneous 

SCT stem cell transplantation 

SD standard deviation 

SE standard error 

SLR systematic literature review 

SmPC summary of product characteristics 

TEAE treatment-emergent adverse event 

TET2 ten‑eleven translocation‑2 

TP triphosphate 

UK United Kingdom 
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US United States 

VAS visual analogue scale 

WHO World Health Organization 
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4 Summary 

4.1 Indication 

Onureg (CC-486, oral azacitidine) is indicated as maintenance therapy in adult patients with acute myeloid leukaemia 
(AML) who achieved complete remission (CR) or CR with incomplete blood count recovery (CRi) following induction 
therapy with or without consolidation treatment and who are not candidates for, including those who choose not to 
proceed to, haematopoietic stem cell transplantation (HSCT). 

This indication received a positive Committee for Medicinal Products for Human Use (CHMP) opinion on 22 April 2021 
and marketing authorisation on 17 June 2021. 

4.2 Disease overview 

AML is an aggressive haematologic cancer that originates in the myeloid line of haematopoietic precursor cells, 
commonly as the result of a genetic aberration.5,6 

The signs and symptoms associated with AML are often non-specific and secondary to the development of other 
conditions. Flu-like symptoms are commonly observed for a period of 4 to 6 weeks before diagnosis.7 Patients may 
have anaemia, neutropenia, and/or thrombocytopenia as a result of impaired haematopoiesis.5,7 In some cases, 
leukaemic cells can spread to the organs. Symptoms associated with leukaemic cell infiltration in the brain and spinal 
cord include headaches, weakness, seizures, vomiting, issues with balance, and blurred vision.7,8 

Acute myeloid leukaemia is a rare cancer, despite being the most common acute leukaemia among adults.9-11 
Approximately 250 cases of AML are diagnosed in Denmark per year.12 The median age for newly diagnosed patients 
with AML in 2019 in Denmark was 73 years.13 

4.3 Current management and unmet need 

Despite the achievement of CR with standard induction chemotherapy in 40% to 60% of AML patients > 60 years, most 
patients (80%-90%) eventually have a relapse.14-16 It is expected that Onureg will be positioned as a maintenance 
treatment in adults with AML who achieved CR or CRi following induction therapy with or without consolidation 
treatment and who are not candidates for HSCT, including those who choose not to proceed to HSCT. Currently, in 
Denmark, almost all of these patients will be closely monitored after intensive chemotherapy and will receive no 
further active therapy until recurrence. 

4.4 Onureg 

Onureg is an orally administered formulation of the hypomethylating agent (HMA) azacitidine, a cytidine nucleoside 
analogue that incorporates into DNA and RNA.1,2,17 The recommended dosage of Onureg is 300 mg once daily. Each 
repeated cycle consists of a treatment period of 14 days followed by a treatment-free period of 14 days (28-day 
treatment cycle). In the case of disease relapse, with 5% to 15% blasts in peripheral blood or bone marrow, in 
conjunction with a clinical assessment, an extension of the dosing schedule from 14 to 21 days of repeated 28-day 
cycles should be considered. 

Onureg is the first approved treatment option given as maintenance therapy post-standard intensive chemotherapy 
for patients with AML in CR/CRi, regardless of the mutation status. 
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5 The patient population, the intervention and choice of comparator(s) 

5.1 The medical condition and patient population 

5.1.1 Disease background 

Acute myeloid leukaemia is a rare and aggressive haematologic cancer that originates in the myeloid line of 
haematopoietic precursor cells, commonly as the result of a genetic aberration.5,6 The disease may arise secondary to 
an antecedent haematologic disorder as the result of exposure to prior chemotherapy, after radiation therapy, or in 
the absence of prior therapy or disease (primary or de novo AML).5 Regardless of the underlying cause, the 
pathophysiology of AML involves dysfunctional differentiation of myeloblasts and suppression of normal bone marrow 
haematopoiesis, leading to excessive proliferation of immature blasts and accumulation of leukaemic cells in the bone 
marrow.5,6,21 Most of the clinical manifestations of the disease result from the infiltration and accumulation of these 
malignant, undifferentiated myeloid cells in the bone marrow, peripheral blood, and other tissues, contributing to 
impaired blood cell production and bone marrow failure.5,6,21 

AML commonly results from chromosomal abnormalities or single-gene mutations: approximately 97% of patients 
have at least 1 genetic mutation and approximately 48% have at least 2.22 These mutations result in activation of 
pro-proliferative pathways (e.g., FLT3), dysfunctional haematopoietic differentiation (e.g., nucleophosmin-1), or 
altered epigenetic regulation (e.g., the DNA methylation-related genes DNMT3A,i TET2,ii isocitrate dehydrogenase 2, 
and isocitrate dehydrogenase 1). Notably, mutations in the third group of genes result in DNA hypermethylation, 
leading to downstream effects on both cellular proliferation and differentiation.5 

AML is diagnosed based on the presence of 20% or more blasts in the bone marrow or peripheral blood in 
combination with immunohistochemistry, cytogenetics, and molecular analyses.5,14,23-27 Subtypes of AML were first 
introduced by the French-American-British (FAB) classification system, which included 8 subtypes (M0 through M7) 
based on the morphological and cytochemical characteristics of the leukaemia cells.5,28 More recently, the World 
Health Organization (WHO) described a classification system for AML and related neoplasms that incorporates genetic 
information, immunophenotype, morphology, and clinical presentation information to define 6 AML categories: AML 
with recurrent genetic abnormalities, AML with myelodysplasia-related changes, therapy-related myeloid neoplasms, 
AML not otherwise specified, myeloid sarcoma, and myeloid proliferations related to Down syndrome.26 These 
categories are used to help define risk categories and to select appropriate treatment strategies.5 

The signs and symptoms associated with AML are often non-specific and secondary to the development of other 
conditions. Flu-like symptoms are commonly observed for a period of 4 to 6 weeks before diagnosis.7 Patients may 
have anaemia, neutropenia, and/or thrombocytopenia as a result of impaired haematopoiesis.5,7 In some cases, 
leukaemic cells can spread to the organs. Symptoms associated with leukaemic cell infiltration in the brain and spinal 
cord include headaches, weakness, seizures, vomiting, issues with balance, and blurred vision.7,8 

AML is a serious and rapidly progressing disease with a very poor prognosis.6,11,29 Although most patients who are fit 
for intensive chemotherapy are able to achieve CR, most of these patients will eventually relapse,16,30,31 many within 
the first year after achieving CR.32,33 Relapse is associated with significantly reduced OS14,31,34,35 and impaired HRQoL.36-

39 
 

i Deoxyribonucleic acid methyltransferase 3A. 
ii Ten‑eleven translocation‑2. 
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The Dansk Akut Leukæmi Database & Myelodysplastisk Syndrom Database report also presents survival data for 
patients with AML aged 60 years and older who have received intensive chemotherapy, with an increasing proportion 
of those undergoing allogeneic transplantation (Figure 3).13 In contrast, patients in the QUAZAR AML-001 trial were 
not candidates for transplantation at enrolment. Among this subpopulation of Danish patients with AML, the KM 
estimated 1-year survival is 67.2% (95% CI, 57.8%-74.9%) and the 5-year survival rate is 25.5% (95% CI, 19.6%-31.7%) 
for the most recent 6-year period.13 
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5.1.3 Patient populations relevant for this application 

It is expected that Onureg will be positioned as a maintenance treatment in adults with AML who achieved CR or CRi 
following induction therapy with or without consolidation treatment and who are not candidates for HSCT, including 
those who choose not to proceed to HSCT. Currently, in Denmark, most of these patients will be closely monitored 
without receiving further antileukemic therapy, one exception being the FLT3-ITD–positive AML patients who have 
not undergone a transplant and are eligible for maintenance therapy with midostaurin. 

FLT3-positive AML patients (20%-30% at diagnosis) are eligible for targeted therapy with midostaurin in combination 
with standard induction and consolidation chemotherapy, followed by single agent maintenance therapy for patients 
in complete response who have not undergone a transplant.54,55 FLT3-ITD mutations are associated with a poor 
prognosis.56 However, treatment with FLT3 tyrosine kinase inhibitor (TKI) in combination with intensive therapy and 
routine use of allogeneic stem cell transplant as consolidative therapy has significantly improved outcomes and is the 
standard of care for FLT3-positive AML patients in Denmark.57 Indeed, according to a Danish clinical expert, only a 
handful of Danish patients (approximately 5) have received midostaurin maintenance since the approval by the DMC 
in January 2018.57 Consequently, close monitoring without further antileukemic therapy is considered the only 
relevant comparator for Onureg in the current application. 

There were 267 newly diagnosed patients with AMLs in Denmark in 2019.13 Thus, it is anticipated that approximately 
44 patients would be eligible for maintenance treatment with Onureg (Table 2). 
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Although enrolment in QUAZAR AML-001 was limited to patients who were not considered candidates for HSCT at 
screening, 10% of randomised patients ultimately received HSCT after discontinuing study treatment.18,61 Enrolment 
began in 2013. Recent developments, including alternative donor sources, high-resolution HLA-typing, lower-intensity 
conditioning regimens, and improvements in supportive care,62 may have allowed some patients who were not 
originally considered candidates for HSCT to undergo transplant after discontinuing treatment in QUAZAR AML-001. 
Nevertheless, the focus of the submission is Onureg in transplant-ineligible patients in accordance with the design of 
QUAZAR AML-001 and current Onureg indication. 

5.1.6 Current treatment options 

The first-line treatment approach for patients with newly diagnosed AML is highly dependent on a patient’s fitness for 
intensive therapy, which is determined based on factors such as age, performance status, and comorbidities as well as 
cytogenetic risk status and molecular risk factors.5,14,27 For patients who are fit for intensive therapy, the standard of 
care is induction chemotherapy (typically with cytarabine and an anthracycline), with the goal of achieving CR.63-65 
After induction chemotherapy, patients will often receive 1 to 2 subsequent cycles of consolidation chemotherapy or 
allogeneic HSCT.14,16,27,65 The goal of consolidation therapy is to sustain the CR that was achieved with induction 
chemotherapy using a limited number of treatment cycles to reduce the potential for cumulative toxicity.66-68 
Allogeneic HSCT provides the best chance of cure for patients with AML.59,60 Across Denmark,13 26.6% of patients with 
AML in first CR underwent HSCT during the years 2010 to 2014.58 This patient group would not be eligible to receive 
Onureg. 

Despite the achievement of CR with standard induction chemotherapy in 40% to 60% of patients with AML > 60 years, 
most patients (80%-90%) eventually have a relapse.14-16 Aside from Onureg, only midostaurin is approved by the 
European Medicines Agency (EMA) for maintenance therapy in newly diagnosed FLT3 mutation–positive patients in 
CR after treatment with midostaurin in combination with standard intensive and consolidation therapy.54 

The Danish AML treatment guideline from December 2020 recommends the following induction regimen, which 
consists of 2 cycles of intensive chemotherapy as follows: the first cycle consists of (“3 + 10”) cytarabine intravenously 
(IV) 100 mg/m2 twice daily for 10 days; daunorubicin IV 60 mg/m2 for 3 days.65 Three to 4 weeks after, the second 
cycle of induction is given as follows (“3 + 8”), cytarabine IV 100 mg/m2 twice daily for 8 days; daunorubicin IV 
50 mg/m2 for 3 days. Danish physicians consider that the induction regimens recommended in Denmark (3 + 10 or 3 + 
8 65) and 3 + 7 described in the Onureg clinical study report (CSR) are equivalent. 

For patients younger than 60 years, 2 consolidation regimens are recommended: cytarabine IV 3 g/m2 administered 6 
times over 6 days, with 12 hours between doses 1 and 2 and doses 3, 4, 5, and 6; and 24 hours between doses 2, 3, 4 
and 5.65 In patients over 60 years of age, a consolidation regimen of cytarabine IV 2 g/m2 administered 6 times over 
6 days, with 12 hours between doses 1 and 2 and doses 3, 4, 5, and 6; and 24 hours between doses 2, 3, 4, and 5 is 
recommended. In the QUAZAR AML-001 study, 80% of patients received ≥ 1 cycle of consolidation therapy,18 which is 
expected to be relatively similar to Danish clinical practice, based on the above recommendations. 

A potential addition of gemtuzumab ozogamicin 3 mg/m2 (max. 5 mg) to curative chemotherapy either according to 
the French ALFA regimen or the English Medical Research Council regimen can be considered for CD33-positive 
patients with AML with favourable or intermediate cytogenetic risk profile.69 

The Danish guideline includes a recommendation for addition of midostaurin 50 mg twice daily for 14 days from 
2 days after completion of induction/consolidation therapy and for a further 12 months after completion of therapy in 
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the small subgroup of patients with FLT3-ITD–positive AML.65 This should not be given after allogeneic HSCT or in 
patients who have received gemtuzumab ozogamicin. Most of the patients with FLT3-ITD– positive AML are offered 
allogeneic HSCT. Therefore, few FLT3-positive patients will receive midostaurin as maintenance therapy (input from 
Danish experts). Figure 4 presents the treatment pathway in Denmark. 

5.1.7 Choice of comparator(s) 

In Denmark, no antileukemic treatment is used as standard of care in AML maintenance for HSCT-ineligible patients 
who achieved a CR/CRi after intensive chemotherapy; therefore, close monitoring is the predominant strategy in 
these patients and the appropriate comparator for Onureg. Here, midostaurin is not considered as a relevant 
comparator for Onureg for several reasons. First, the current Danish standard of care for FLT3-positive AML patients 
includes allogeneic transplantation after standard intensive chemotherapy given in combination with midostaurin.65 
Supporting this, very few Danish FLT3-positive AML patients have apparently received midostaurin maintenance since 
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the approval by the DMC (~1-2 patients per year). Further, the patient population enrolled in the pivotal phase 3 
RATIFY trial, which is supporting the current approval of midostaurin in patients with AML, greatly differs from the 
population enrolled in the QUAZAR AML-001 trial. In contrast to QUAZAR AML-001, patients eligible for 
transplantation were allowed in RATIFY, and patients aged 18 to 59 years were enrolled, whereas patients aged 
55 years or older were enrolled in QUAZAR AML-001. A total of 205 patients who attained CR/CRi and were not 
transplanted received maintenance (120 on the midostaurin arm and 85 on placebo), with a median age of 49 years 
(range, 19-60), which is 9 years below the median age in the QUAZAR AML-001 study (68 years; range, 55-86).70 
Further, 10 patients had started maintenance therapy (7 on the midostaurin arm and 3 on the placebo arm) prior to 
receiving allo-HCT while still in first CR. To our knowledge, information about subsequent therapy after 
discontinuation of maintenance for this subgroup of patients in the RATIFY study is not available, and the proportion 
of patients who were subsequently transplanted is unknown. In addition, the RATIFY trial was not designed to 
specifically investigate the efficacy of midostaurin maintenance, which remains unclear based on currently evaluable 
data. In contrast, the QUAZAR AML-001 study randomised transplant-ineligible patients with AML who have achieved 
CR/CRi after intensive chemotherapy (regardless of mutation status) and showed that Onureg maintenance was 
associated with a significant OS benefit compared with placebo, with a manageable safety profile and maintained 
HRQoL throughout treatment. 

5.1.8 Description of the comparator(s) 

5.2 The intervention 

Onureg is as maintenance therapy in adult patients with AML who achieved CR or CRi following induction therapy with 
or without consolidation treatment and who are not candidates for HSCT, including those who choose not to proceed 
to HSCT. Table 4 summarises the use of Onureg as indicated. Full details of the prescribing information for Onureg are 
available from the summary of product characteristics (SmPC). 
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Table 4. Description of Onureg  

Generic name(s) (ATC code) L01BC07 

Mode of action Onureg is an orally administered formulation of the hypomethylating agent azacitidine, a 
cytidine nucleoside analogue that incorporates into DNA and RNA. Azacitidine exerts its clinical 
efficacy through reduction of DNA hypermethylation and induction of cytotoxicity in abnormal 
haematopoietic cells.1 Re-expression of aberrantly hypermethylated genes involved in normal 
cell-cycle regulation, differentiation, and apoptotic pathways is believed to improve 
haematopoiesis and suppress malignant cells in haematopoietic disorders such as AML. The 
cytotoxic effects of azacitidine may be associated with inhibition of protein synthesis and 
activation of DNA damage pathways through incorporation into RNA and DNA, respectively. 2,3 

Pharmaceutical form Film-coated tablets 

Posology The recommended dosage is Onureg 300 mg once daily. 

Method of administration  Oral  

Dosing  The recommended dosage is 300 mg Onureg once daily. Each repeated cycle consists of a 
treatment period of 14 days followed by a treatment-free period of 14 days (28-day treatment 
cycle). In the case of disease relapse, with 5%-15% blasts in peripheral blood or bone marrow, in 
conjunction with a clinical assessment, an extension of the dosing schedule from 14 to 21 days of 
repeated 28-day cycles should be considered. 

Should the pharmaceutical be 
administered with other 
medicines? 

Patients are to be treated with an antiemetic 30 minutes prior to each dose of Onureg for the 
first 2 treatment cycles. Antiemetic prophylaxis may be omitted after 2 cycles if there has been 
no nausea and vomiting. Diarrhoea should be treated promptly at the onset of symptoms. 

Treatment duration Onureg treatment should be continued until no more than 15% blasts are observed in peripheral 
blood or bone marrow or until unacceptable toxicity. 

Necessary monitoring, both during 
administration and during the 
treatment period 

A complete blood count should be performed prior to initiation of Onureg and is also 
recommended every other week for the first 2 cycles (56 days), every other week for the 2 cycles 
after dose adjustment (if necessary), and monthly thereafter prior to the start of subsequent 
treatment cycles. 

Additional tests or investigations Not applicable. 

Packaging  Onureg film-coated tablets are packaged in aluminium foil blister packs. Each pack contains 
either 7 or 14 tablets of either 200 mg or 300 mg Onureg. 

AML = acute myeloid leukaemia; ATC = Anatomical Therapeutic Chemical Classification System. 
Source: Onureg SmPC (2020)4 

5.2.1 Onureg: mode of action 

Onureg (CC-486) is an orally administered formulation of the HMA azacitidine, a cytidine nucleoside analogue that 
incorporates into DNA and RNA.1,2,17 Azacitidine exerts its clinical efficacy through reduction of DNA hypermethylation 
and induction of cytotoxicity in abnormal haematopoietic cells.1 Re-expression of aberrantly hypermethylated genes 
involved in normal cell-cycle regulation, differentiation, and apoptotic pathways is believed to improve 
haematopoiesis and suppress malignant cells in haematopoietic disorders such as AML. The cytotoxic effects of 
azacitidine may be associated with inhibition of protein synthesis and activation of DNA damage pathways through 
incorporation into RNA and DNA, respectively.2,3 

Incorporation of azacitidine into DNA inactivates DNA methyltransferases.1 When DNA replication occurs in cells with 
suppressed activity of these enzymes, DNA methylation is reduced. However, the incorporation of azacitidine into 
DNA is S phase restricted, and the drug has a short plasma half-life.1,2,71 Therefore, optimal activity of azacitidine may 
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require longer exposure of diseased cells to the drug, increasing the opportunity for incorporation into DNA at the 
necessary stage of the cell cycle.71 

5.2.2 Comparison between Onureg and injectable azacitidine 
Although Onureg and injectable azacitidine contain the same active pharmaceutical ingredient, they are different 
formulations and are not bioequivalent. Indeed, Onureg should not be used interchangeably with injectable 
azacitidine due to differences in the exposure, dose, and schedule of treatment73 As an orally administered therapy, 
Onureg provides the opportunity to deliver azacitidine at low systemic doses over a prolonged period (14 days or 
21 days of each 28-day cycle). In contrast, injectable azacitidine requires a shorter duration of drug exposure 
(administered subcutaneously or IV for up to 7 days of each 28-day cycle).1,71 The lower levels of azacitidine exposure 
with Onureg over a longer period may increase the chances that diseased cells will be in the required cell-cycle stage 
(i.e., S phase) for DNA incorporation of the drug. Further, low, prolonged exposure may decrease the risk of toxicity 
(e.g., exacerbation of existing cytopenias) compared with exposure to higher levels over a shorter duration. 

Quality of life is an important aspect for older patients with AML, and oral formulation has a clear advantage 
compared with injectable azacitadine.74,75 More crucially, because no OS benefit has been demonstrated with 
injectable azacitidine, it is neither approved nor used in Denmark. The HOVON97 trial demonstrated a significant 
improvement in DFS after maintenance with injectable azacitidine versus observation/no maintenance (64% vs. 42% 
at 1 year; P = 0.04). However, this study did not show a significant OS benefit. Also, due to slow accrual and early 
termination of the study, fewer patients were enrolled than planned.76 

Further, oral administration eliminates the discomfort of repeated injections/infusions and the recurrence of injection 
site reactions,1 which may be especially important for use in the maintenance setting.77 
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5.2.3 Onureg: position in the treatment pathway 

Currently, no single-agent maintenance therapies are approved for use in Denmark. The Danish guidelines include a 
recommendation for addition of midostaurin 50 mg twice daily for 14 days from 2 days after completion of 
induction/consolidation therapy and for a further 12 months after completion of therapy in the small subgroup of 
patients with FLT3-ITD–positive AML.65 However, this should not be given after allogeneic HSCT or in patients who 
have received gemtuzumab ozogamicin. Most of the patients with FLT3-ITD–positive AML are offered allogeneic HSCT, 
and few patients receive midostaurin as maintenance therapy (input from Danish experts). If recommended, Onureg 
will be the single agent mainly used as maintenance therapy for AML in Denmark. 

Onureg is indicated as maintenance therapy in adult patients with AML who achieved CR or CRi following induction 
therapy with or without consolidation treatment and who are not candidates for HSCT, including those who choose 
not to proceed to HSCT. As an orally administered therapy, Onureg provides low-level exposure to azacitidine during a 
prolonged period of time, resulting in sustained antileukaemic activity. Furthermore, it may decrease the 
inconvenience and discomfort associated with subcutaneous/IV administration of other HMAs.54,78,79 

The current clinical treatment pathway for patients with AML in Denmark is shown in Figure 4 and includes the 
proposed place of Onureg in the pathway as confirmed by clinical input. 

6 Literature search and identification of efficacy and safety studies 

6.1 Identification and selection of relevant studies 

A systematic literature review (SLR) of clinical evidence to identify efficacy and safety data for maintenance 
treatments for patients with AML who have achieved CR or CRi after intensive induction therapy, with or without 
consolidation, and are ineligible for (or choose not to have) stem cell transplantation was conducted. 

Appendix A provides an overview of the SLR methodology and search results. In summary, a protocol was developed 
that included the PICOS (Population, Intervention, Comparators, Outcomes, Study design) criteria and methodology.  
Search strategies (see Appendix A.2) for the electronic database searches were developed to ensure all relevant RCTs 
were identified to answer the question: What is the clinical trial evidence for the efficacy and safety of AML 
maintenance treatments? Electronic database searches of Embase, Medline and the Cochrane library were conducted 
on 18 January 2020 and updated on 19 February 2021. In addition, supplementary searches of clinical trial registries 
and conference abstracts were conducted. Two reviewers assessed the identified titles and abstracts using predefined 
inclusion and exclusion criteria (Appendix A, Table A-6). Citations considered to describe potentially eligible articles 
were independently reviewed in full-text form for formal inclusion in the final review. Disagreements between 
reviewers were resolved during a consensus meeting. 

As detailed in Appendix A.3, 6,411 unique references were identified in the original literature search and 801 in the 
updated search. Following screening, 22 studies (25 publications) were identified in the original search, after the 
update a total of 24 studies (33 publications) were included in the original review. 

Of the 24 studies identified in the SLR,1 key study that included the intervention and comparator in the population 
relevant to the scope of this submission was identified: 
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Table 8. QUAZAR AML-001: summary of trial methodology  

Key publication  Wei AH, Döhner H, Pocock C, Montesinos P, Afanasyev B, Dombret H, et al. Oral azacitidine maintenance 
therapy for acute myeloid leukemia in first remission. N Engl J Med. 2020 Dec 24;383(26):2526-37. 
doi:http://dx.doi.org/10.1056/NEJMoa2004444. 

Sample size (n) 472 patients  

Study design International, multicentre, placebo-controlled, phase 3 double-blind, randomised, parallel-group design 

Location Europe, including Austria, Belgium, Czech Republic, Finland, France, Germany, Ireland, Israel, Italy, Lithuania, 
Poland, Portugal, the Russian Federation, Spain, and Turkey; North America, including Canada, Mexico, and 
the United States; Asia, including South Korea and Taiwan; Australia; South America, including Brazil 

Patient population Adults aged ≥ 55 years with AML in first CR 

Randomisation Within 4 months (± 7 days) of CR/CRi 
Stratified by: 
 Age (55-64 or ≥ 65 years) 
 Prior MDS/CMML (yes/no) 
 Cytogenetic risk (intermediate/poor) 
 Consolidation (yes/no) 
After randomisation, crossover between the arms was not permitted at any point during the study 

Intervention(s) Onureg (n = 238): 300 mg once daily for the first 14 days of each 28-day cycle, with the possibility of an 
escalated 21-day dosing schedule 

Comparator(s) Placebo (n = 234): placebo for the first 14 days of each 28-days cycle 

Follow-up period Median follow-up was 41.2 months for 15 July 2019 database cutoff and 51.7 months for 8 September 
2020 database cutoff 

Primary endpoints 
reported  

OS 

Other outcomes 
reported include 
results  

Secondary endpoints: 
 RFS 
 Time to relapse from CR/CRi 
 Time to discontinuation from treatment 
 Safety/tolerability 
 HRQoL as measured by FACIT-Fatigue Scale and EQ-5D-3L 
Exploratory endpoints: 
 MRD assessed centrally by flow cytometry (≥ 0.1% MRD-positive threshold) 
 Exploratory HRQoL analysis 

Subgroups  Analyses were performed for the OS and RFS endpoints for the following key subgroups: 
 Age at induction therapy (< 65, ≥ 65, ≥ 75 years) 
 Sex (male, female) 
 CR/CRi status at: randomisation, first achieving response, randomisation and use of consolidation 
 Prior history of MDS or CMML (yes, no) 
 Cytogenetic risk category at induction therapy (intermediate, poor) 
 MRD status at screening (prior to randomisation) (positive, negative) 
 Consolidation therapy following induction (yes, no; 1 or 2 cycles, 3 or 4 cycles) 
 ECOG PS (0 or 1, 2 or 3) 
 WHO AML classification 
 Types of first-line subsequent therapy 

AML = acute myeloid leukaemia; CMML = chronic myelomonocytic leukaemia; CR = complete remission; CRi = complete remission 
with incomplete blood count recovery; ECOG PS = Eastern Cooperative Oncology Group performance status; EQ-5D-3L = 3-level 
EQ-5D; FACIT-Fatigue = Functional Assessment of Chronic Illness Therapy–Fatigue; HRQoL = health-related quality of life; 
MDS = myelodysplastic syndrome; MRD = measurable residual disease; OS = overall survival; RFS = relapse-free survival; 
WHO = World Health Organization. 
Sources: Wei et al. (2020)18; Wei et al. (2019)19 
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 QUAZAR AML-001: study design 

The QUAZAR AML-001 trial was an international, multicentre, placebo-controlled, phase 3 study with a double-blind, 
randomised, parallel-group design that compares Onureg versus placebo as maintenance treatment in adults with 
AML in first CR who were not candidates for HSCT. The planned enrolment was approximately 460 patients across 
approximately 150 clinical sites worldwide; actual enrolment was 472 patients across 148 sites in 23 countries 
(including 14 countries in Europe).18,19 

The trial consisted of 3 phases: prerandomisation (screening phase), treatment, and follow-up (Figure 6). 

The study protocol was amended to include an extension phase, in which patients receiving Onureg and 
demonstrating clinical benefit as assessed by the investigators, were able to continue treatment after unblinding until 
study discontinuation or until Onureg became commercially available and reimbursed. Patients who discontinued 
treatment but remained in the study were (or are being) followed for survival. After randomisation, no crossover 
between treatment groups was allowed.18,19 

Patients were randomised 1:1 within 4 months (± 7 days) of CR/CRi to receive 300 mg Onureg once daily or placebo 
for the first 14 days of each 28-day cycle. Randomisation was stratified by the following key prognostic factors: 

 Age at the time of induction therapy (55-64 years or ≥ 65 years) 

 Prior history of myelodysplastic syndrome (MDS) or chronic myelomonocytic leukaemia (CMML) (yes or no) 

 Cytogenetic risk status at the time of induction therapy (intermediate or poor risk) 

 Receipt of consolidation therapy (yes or no) 

The dose and schedule of Onureg (300 mg once daily for 14 days) were based on cumulative safety, efficacy, 
tolerability, and biologic data from phase 1/2 studies.2,109,110 Throughout the treatment period of the 
QUAZAR AML-001 trial, patients in both the placebo and Onureg treatment groups were permitted to receive BSC, 
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which may have included red blood cell and platelet transfusions; use of an erythropoiesis-stimulating agent; 
antibiotic, antiviral, and/or antifungal therapy; nutritional support; and/or granulocyte colony-stimulating factor for 
patients experiencing neutropenic infections.18,111 The inclusion of BSC in the study design minimised the risk of 
providing patients with inadequate care and is consistent with current practice for many patients with AML who are in 
CR after induction/consolidation therapy.27,111 

Many assessments were conducted during the treatment phase, including monitoring for AEs and maintenance of 
CR/CRi or relapse, completion of patient-reported outcomes for HRQoL, utilisation of healthcare resources, and 
evaluation of physical/clinical status.18,86 A central review of all bone marrow aspirates, bone marrow biopsies, and 
peripheral blood smears was conducted by an independent pathologist blinded to treatment to confirm CR/CRi status 
at screening and during treatment. Status assessments for maintenance of CR/CRi occurred every 3 cycles up to cycle 
24, every 6 cycles from cycles 24 to 36 (at the investigator’s discretion thereafter), and at the treatment 
discontinuation visit (regardless of the number of cycles completed).18 

Patients on study who had subsequent evidence of AML relapse with blasts ≥ 5% and ≤ 15% in either the peripheral 
blood or bone marrow were eligible for an extension of the dosing schedule of Onureg. The schedule could be 
extended from 300 mg once daily for 14 days to 300 mg once daily for 21 days of each 28-day cycle, provided it was in 
the patient’s best interest as judged by the investigator.105,112 Treatment was discontinued when patients had > 15% 
blasts in either the peripheral blood or bone marrow.18 

During the follow-up phase, all patients who discontinued study treatment underwent discontinuation visit 
procedures at the time they left the study. Patients had a follow-up visit for collection of AEs up to 28 days after the 
last dose of study treatment or up to the treatment discontinuation visit, whichever was longer. Patients were 
subsequently followed for survival every month for the first year and then every 3 months until death, withdrawal of 
consent for further follow-up, study end, or loss to follow-up.18,111 

 QUAZAR AML-001: patient eligibility 

Patients who were aged ≥ 55 years with de novo AML or AML secondary to MDS or CMML and who had achieved 
CR/CRi after induction with or without consolidation chemotherapy within 4 months (+/-7 days) before randomisation 
were eligible for the trial.19,111 Patients who previously achieved a CR/CRi after therapy with an HMA were excluded 
from the study, as were those with favourable-risk cytogenetics. Patients who were candidates for allogeneic bone 
marrow transplant or HSCT at screening (within 28 days prior to randomisation) were also excluded. Eligibility for 
transplant was determined by the physician/investigator using patient- and disease-related factors.111 

Appendix B describes the main inclusion and exclusion criteria. 

 QUAZAR AML-001: endpoints 

Study endpoints are described below, and Appendix B provides full study details. 

The primary efficacy endpoint in the QUAZAR AML-001 was OS, which was evaluated from the time of randomisation 
to death from any cause.18  
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Secondary endpoints were RFS, time from randomisation to relapse or death,v time to discontinuation from 
treatment, and HRQoL as measured by the FACIT-Fatigue and EQ-5D-3L. Although no AML/MDS-validated HRQoL 
instruments were available for use in this study, the included instruments provide valuable information about 
patients’ health status, the burden of AML, and AML’s impact on their quality of life.18 

Safety assessments were a secondary objective and included evaluation of AEs and SAEs. Treatment-emergent AEs 
included AEs that started between the first dose date and up to 28 days after the last dose date of study treatment.18 

Exploratory endpoint in the QUAZAR AML-001 trial included MRD assessed centrally by flow cytometry (≥ 0.1% MRD-
positive threshold) and exploratory HRQoL analysis.18 

Exploratory subgroup analyses were conducted for OS and RFS, provided that an adequate number of patients was 
available in each subgroup to allow for meaningful interpretation of results. Key demographic and disease-related 
subgroups that were analysed included age at induction therapy (≥ 55 years to < 65 years, ≥ 65 years), sex (male, 
female), CR/CRi status at randomisation, cytogenetic risk category (intermediate, poor), receipt of consolidation 
therapy after induction (yes, no), Eastern Cooperative Oncology Group performance status (ECOG PS) score (0 or 1, 2 
or 3), prior MDS or CMML (yes, no), and MRD status at screening (positive, negative).18,19 

 QUAZAR AML-001 Statistical testing 

Methods of statistical testing in QUAZAR AML-001 are described here briefly; see Appendix B for more details. 

The primary, key secondary efficacy and HRQoL endpoints were analysed using the intent-to-treat (ITT) population 
(Table 9). Overall survival and RFS were estimated with the use of the KM method. Treatment comparison between 
the groups was conducted by using a stratified log-rank test (stratified by age at induction, prior history of MDS, 
whether consolidation therapy was administered, and cytogenetic risk category at time of induction therapy, at a two-
sided alpha level of 0.05).111 A sequential gatekeeping approach was used to test OS and RFS.111 The assumption of 
proportional hazards was tested with a time-dependent Cox model with interaction terms of treatment and time and 
with a P value of 0.006. The proportional hazards assumption appeared to be violated, as indicated by the significant 
treatment-by-time interaction; thus, HRs are not provided. Confidence intervals for survival estimates at 6 months, 
1 year, and 2 years were calculated with Greenwood’s variance estimate.18 The HRQoL endpoints were evaluated for 
the HRQoL-evaluable population, which was defined as all randomised patients who had a valid (i.e., non-missing) 
assessment at baseline (i.e., cycle 1 Day 1) and at least 1 valid postbaseline assessment. This population was derived 
for each HRQoL measure (FACIT-Fatigue Scale and EQ-5D-3L).18,111 

Sensitivity analyses 

Sensitivity analyses were conducted for both OS and RFS, repeating the analysis using the modified ITT (mITT) 
population (see Table 9 for definition). Additional sensitivity analyses for OS assessed the confounding effects of 
subsequent therapy after discontinuation of study treatment. These analyses included (1) censoring for all subsequent 
therapy for AML (including posttreatment transplant), (2) censoring for subsequent disease-modifying therapy for 
AML (i.e., all subsequent therapy for AML except for hydroxycarbamide), and (3) censoring for posttreatment 

 
v In AML trials, RFS is traditionally measured from the date of CR/CRi,113 whereas in QUAZAR AML-001, RFS was measured from the date of 

randomisation, which occurred at a median of 85 days after CR/CRi.18 Therefore, RFS should not be compared between QUAZAR AML-001 and 
other trials in AML.  
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 Primary endpoint: overall survival—15 July 2019 database cutoff 

At the database cutoff of 15 July 2019 (median follow-up, 41.2 months), Onureg demonstrated a significant 
improvement in OS compared with placebo. The primary efficacy endpoint analysis showed that Onureg was 
associated with significantly and clinically meaningful difference in median OS of 9.9 months amounting to a 31% 
reduction in mortality risk (median OS: 24.7 months [95% CI, 18.7-30.5] vs. 14.8 months [95% CI, 11.7-17.6]; P < 0.001) 
(Figure 7).18,19 A lower death rate was observed in the Onureg group than in the placebo group as early as 90 days 
after randomisation (1.7% vs. 8.5%).115 Survival rates (as estimated using the reverse KM method) were higher in the 
Onureg group than in the placebo group at 1 year (72.8% vs. 55.8%) and 2 years (50.6% vs. 37.1%) after randomisation 
(Table 10).18 
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prior MDS or CMML) had small sample sizes; therefore, the analyses may not have been sufficiently powered to detect 
statistically significant difference between groups, and the overall result may have been influenced by the outcome 
for individual patients. A favourable treatment effect was observed for Onureg compared with placebo regardless of 
MRD status. Onureg was associated with a higher rate of MRD response (baseline MRD+, became MRD- on-study) vs. 
placebo: 37% vs. 19%, respectively. The direction of the point estimate suggests that Onureg may provide a survival 
benefit independent of baseline MRD status.108 

Overall survival is especially poor among older patients with AML.11 Therefore, an additional subgroup analysis was 
conducted to evaluate the impact of treatment with Onureg on OS among patients aged ≥ 75 years.107,117 Despite the 
small sample size of these patients in the ITT population (n = 28 for Onureg; n = 23 for placebo), Onureg was 
associated with an OS benefit compared with placebo (median OS: 24.8 months vs. 9.9 months; HR, 0.48 [95% CI, 
0.25-0.94]; P = 0.0281).107,117 

As mentioned in section 5.1.3, although QUAZAR AML-001 study included patients who were not considered 
candidates for HSCT at screening, 47 (10%) of randomised patients ultimately received HSCT after discontinuing study 
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The risk of relapse is particularly high among older patients with AML who achieve CR/CRi with intensive 
chemotherapy.16,30 Therefore, an additional subgroup analysis was conducted to evaluate the impact of maintenance 
treatment with Onureg on RFS among elderly patients aged ≥ 75 years. Despite the small sample size of this subgroup 
of patients in the ITT population (n = 28 for Onureg; n = 24 for placebo), Onureg was associated with a longer duration 
of RFS compared with placebo, with the 95% CI upper limit of estimated HR not crossing 1 (median RFS: 10.2 months 
vs. 2.3 months; HR, 0.40 [95% CI, 0.20-0.79]; P = 0.0061).107,117 

 Secondary endpoint: time to relapse 

At the database cutoff of 15 July 2019 for the primary analysis (median follow-up, 41.2 months), 154 patients (64.7%) 
in the Onureg group and 179 (76.5%) in the placebo group had a programmatically derived documented relapse.18 Ten 
patients (4.2%) in the Onureg group and 2 (0.9%) in the placebo group died without documented relapse. The median 
time to relapse was 10.2 months in the Onureg group and 4.9 months in the placebo group. Lower relapse rates were 
observed in the Onureg group than in the placebo group at 6 months (31.3% vs. 54.4%), 1 year (52.8% vs. 71.7%), and 
2 years (69.1% vs. 81.7%) (Table 13).18 







 

Side 43/103 

Medicinrådet    Dampfærgevej 27-29, 3. th.   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

 

analysis controlling for baseline HRQoL scores and other preselected covariates showed no clinically meaningful 
differences in least-squares mean changes from baseline between the treatment groups at any visit.18 These findings 
show that treatment with Onureg improved survival while maintaining the HRQoL of patients with AML in first CR, 
providing further support for the use of Onureg as maintenance therapy in this indication. 
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It is worth noting that assessments of MRD are neither standardised nor widely used outside clinical trials. In this 
study, MRD assessment were only exploratory; therefore, the findings should be interpreted with caution. 
Nonetheless, the results suggest that maintenance therapy with Onureg may help patients who are in CR/CRi to 
achieve, maintain, or extend MRD-negative status compared with placebo. Treatment with Onureg may also induce 
MRD negativity after prolonged periods of MRD positivity. These findings further substantiate the results of subgroup 
analyses showing that Onureg provides OS and RFS benefits independent of baseline MRD status.108 

Health-related quality of life 

In addition to the HRQoL assessments included as secondary endpoints (Section 7.1.1.3), the EQ-5D-3L visual analogue 
scale (VAS) and the Physical Impairment Numeric Rating (PINR) scale were included as exploratory measures. 
Appendix D describes all tools used to assess HRQoL in the study. 

At baseline, mean scores on both the EQ-5D-3L VAS and the PINR scale were similar across the Onureg and placebo 
groups (Table 17). Furthermore, the baseline EQ-5D-3L VAS scores were comparable to those of an age-matched 
general population; however, no population-based reference value was available for the PINR scale. 
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Details of the subgroup analysis for AEs in the QUAZAR AML-001 trial are presented in Appendix E. 

7.2 Efficacy and safety of Onureg compared with close monitoring as maintenance therapy for 
patients with acute myeloid leukaemia 

There is no standard of care maintenance therapy for patients with AML who achieve CR/CRi after intensive 
chemotherapy, and who are ineligible for allogeneic bone marrow or stem cell transplant in Denmark; therefore, close 
monitoring is the predominant strategy. In the QUAZAR AML-001 trial (described in Section 7), the comparator arm 
received placebo and close monitoring. Therefore, the results of this head-to-head trial provide the most robust 
comparison, and no indirect treatment comparisons have been performed. 
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8 Health economic analysis 

8.1 Model 

8.1.1 Methods 

 Type of economic evaluation 

A cost-utility analysis was conducted, with outcomes expressed as incremental costs per QALY as recommended by 
the DMC guidelines. Cost-effectiveness results were also reported as incremental costs per life-year gained. 

 Comparators 

To assess the cost-effectiveness of Onureg plus BSC as a maintenance treatment for AML, no active anti-leukaemic 
therapy plus BSC (i.e., BSC alone) was chosen as the comparator for the analysis. This represents the standard of care 
in Danish current clinical practice because there are currently no approved or funded therapies indicated for the 
maintenance treatment of AML in Denmark. 

Comparison with no active anti-leukaemic therapy plus BSC is also well aligned with the placebo plus BSC comparator 
arm of the QUAZAR AML-001 trial. 

Throughout the QUAZAR AML-001 trial, patients in both the placebo and Onureg treatment groups were permitted to 
receive BSC, which may have included red blood cell (RBC) and platelet transfusions; use of an erythropoiesis-
stimulating agent; antibiotic, antiviral, and/or antifungal therapy; nutritional support; and/or granulocyte colony-
stimulating factor for patients experiencing neutropenic infections. The inclusion of BSC in the study design minimised 
the risk of providing patients with inadequate care and is consistent with current practice for patients with AML who 
are in remission after induction/consolidation therapy. 

 Perspective 

The analysis was conducted from the Danish limited societal perspective as per DMC guidelines.125 

 Time horizon 

According to DMC guidelines, the model time horizon should be of sufficient length to capture all costs and outcomes 
relevant to the treatments being compared and should match the natural course of the disease.125 Because the 
interventions were expected to have differential impacts on mortality, a lifetime horizon (i.e., 30 years) was selected. 
After 30 years, no more than approximately 1% of patients are alive in the model ensuring all relevant costs and QALYs 
are being captured. 

 Discount rate 

A 3.5% annual discount rate for costs and effects was used, as per the DMC guidelines.125 
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8.1.2 Modelling considerations 

 Model structure 

A 3-state partitioned survival model was used to capture all costs and outcomes associated with Onureg and no active 
therapy. The 3-health-state partitioned survival model structure is common among oncology models in general 
because treatments are often measured by their ability to delay relapse or progression of disease in addition to 
prolonging survival. For AML in particular, this model structure aligns with several previously developed models in 
AML.126-129 

As shown in Figure 16, the 3 key health states of the model were RFS (on and off treatment), relapse, and dead. The 
3 health states represent the primary stages of disease in this patient population. These health states also correspond 
to the primary and secondary endpoints of the QUAZAR AML-001 trial. Patients enter the model in the RFS health 
state. The number of patients in each health state is estimated using the partitioned survival method. The partitioned 
survival approach allows for modelling of OS and RFS based on study-observed events, which is expected to reflect 
disease progression and the long-term expected survival profile of patients. At the end of each cycle, the proportion of 
patients in the RFS, relapse, and dead health states is calculated from parametric survival curves for RFS and OS 
estimated directly from the QUAZAR AML-001 trial. The number of patients occupying each state in the model is 
derived directly from the cumulative survival probabilities of RFS and OS (area under the curve approach), with 
proportion of patients in the RFS health state being calculated as the difference between OS and RFS. Adverse events 
were modelled as events rather than as health states, such that costs related to the occurrence of an AE were applied 
to the proportion of patients estimated to experience the AE. 

Because there was no active therapeutic agent administered in addition to BSC for the no active therapy arm, all 
patients in this arm were considered to be off treatment while in RFS. 
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who were previously discontinued from the treatment phase (irrespective of randomisation group) and continuing in 
the follow-up phase were followed for survival in the extension phase. No crossover between treatment groups was 
allowed at any point during the study. 

Due to the addition of the trial extension phase, 2 data cuts are available for the survival analysis: the data cut for the 
primary analysis from July 2019 and a subsequent data cut from September 2020, which was taken during the 
extension phase after study unblinding. For modelling of survival, more mature data are seen to provide more robust 
long-term extrapolations. Thus, we considered how to best use the 2 data cuts while maintaining the integrity of the 
trial results. While OS data were collected robustly during the extension phase, RFS was collected less rigorously, in 
that although blast counts were still analysed for RFS, these were not validated at a central laboratory, as they had 
been prior to the unblinding of the trial. As an effect of this, the RFS data in the July 2019 database lock were 
considered more robust than those from the September 2020 database lock. Therefore, the July 2019 RFS data were 
used in the cost-effectiveness model for RFS and time on treatment. 

On the other hand, OS data were still routinely collected through the extension phase, so the September 2020 data 
were considered both robust and the most mature data to use in the cost-effectiveness model. This was considered 
appropriate given several findings. Firstly, the September 2020 data are consistent with the July 2019 data, with 
unchanged median OS and HR. Secondly, the September 2020 data provide additional reliability for the tail end of the 
OS Kaplan-Meier (KM) curves. At the July 2019 cutoff date, the number of subjects at risk at 48 months were 26 and 
19 for the Onureg and placebo arms, respectively; by month 66, there were just 5 patients at risk in the Onureg arm, 
and 6 for the placebo arm. There was also a high degree of censoring from 24 months (see Section 7.1.1). With fewer 
subjects remaining at risk after 48 months, survival estimates beyond this point become less reliable and additional 
follow-up may influence the tail end of the curves. The September 2020 data provide an additional approximately 
14 months of follow-up and greater reliability to the shape of the tails. 

Based on the above, it was therefore decided that the most robust approach was to use the July 2019 data cut data 
for modelling of RFS and time on treatment, and the September 2020 data cut data for modelling of OS. 

 Methodology used for curve fitting 

Standard guidance for fitting and selecting survival functions was followed.130,131 Figure 17 presents the process for 
identifying the most appropriate parametric survival models for RFS and OS. 
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The steps required to determine the most appropriate parametric survival curves to use in the economic model 
included the following: 

 Testing the proportional effects assumption: the log-cumulative hazards and Schoenfeld residual plot were 
assessed to determine if the data from QUAZAR AML-001 indicate proportional effects. This assessment was 
done by testing the significance of the Grambsch and Therneau’s correlation test between Schoenfeld 
residuals and log of time and by visual inspection to determine if the survival curves of Onureg and no active 
therapy arms were parallel. 

 In the event that proportional effects held, a range of joint parametric survival distributions were explored, 
with models fitted to both arms of QUAZAR AML-001 simultaneously. 

 When the proportional effects assumption did not hold, only individual survival models were assessed, in 
which survival models were fitted to each arm of the QUAZAR AML-001 study independently. 

 Within the various parametric survival distributions, the Akaike information criterion (AIC) and Bayesian 
information criterion (BIC) goodness-of-fit statistics were assessed to identify the best fitting survival models 
to the trial data. 

 The final choice of parametric survival distributions used for the base-case model was based on the following: 
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– The best fitting survival models by AIC and BIC statistics, which provide goodness of fit (compared with 
the KM data from QUAZAR AML-001). 

– Visual fit of the extrapolations to the QUAZAR AML-001 KM data. In general, when visually inspecting the 
fit of the extrapolated curves against the KM data, less weight was accorded to the tails of the KM data 
to avoid overfitting because of level of censoring and the small number of patients at risk (and therefore 
greater uncertainty). 

– Clinical plausibility and external validation of the extrapolated survival estimates. 

– We did not impose the constraint that a common distribution should be selected across both arms. 
Latimer (2013)131 states that when strong clinical rationale is presented, there may be instances in which 
it is appropriate to select different distributions for the intervention and comparator. Given that this 
comparison assesses an active therapy with a distinct method of action versus no active therapy, it is 
clinically plausible that the underlying hazard function in each arm may develop differently over time. 

 If standard parametric curves were not providing adequate survival estimates according to the above 
selection criteria, spline models with up to 2 knots were investigated in addition to the standard parametric 
survival models. 

It is important to consider goodness of fit because it measures the fit of the extrapolation against the trial data that 
are available. However, it is equally, if not more, important to consider the clinical plausibility of the extrapolated 
portion of the curve because it is the area with the highest uncertainty owing to lack of trial data. Thus, clinical experts 
were consulted with regards to guiding the long-term extrapolation. There is, however, a paucity of long-term survival 
data within this patient population. Therefore, clinical guidance was primarily sought on expected long-term survival 
for Onureg in relation to no active therapy. The clinical input received highlighted that treatment with Onureg likely 
will result in delayed recurrence but not necessarily cure. Thus, predicted RFS and OS would likely converge over time. 
However, if anything, Onureg would result in long-term survival benefit and not be expected to result in long-term 
worse survival compared with no active therapy at any point in time. 

 Survival analysis 

All survival modelling was conducted using the FlexSurv package in R and modelled using the FlexSurvReg function. 
Parametric survival models were fitted to individual patient-level data from the QUAZAR AML-001 trial. For each 
endpoint, 7 parametric models were considered for the extrapolation of patient-level data (exponential, Weibull, 
Gompertz, log-normal, log-logistic, gamma, and generalised gamma). When adequate fit or plausible long-term 
extrapolations could not be achieved with these standard models, spline models (1 internal knot hazard linear 
predictor, 2 internal knot hazard linear predictor, 1 internal odds linear predictor, 2 internal odds linear predictor, 1 
internal normal linear predictor, and 2 internal normal linear predictor) were fitted and assessed. The following 
parameters were modelled: 

 Overall survival (see Section 8.3.1.4) 

– Used to estimate proportion of patients alive at each cycle of the model and in the Relapse health state 

 Relapse-free survival (see Section 8.3.1.5) 

– Used to calculate proportion of patients in the Relapse free and Relapse health state 

The following sections provide details of the survival models for each of these parameters. 
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 Overall survival 

Testing of proportional hazards assumption 

Visual inspection of the log-cumulative hazards and Schoenfeld residuals plots was undertaken to assess 
proportionality of treatment effects over time. Inspection of the OS log-cumulative hazard plot suggested that the 2 
lines were not parallel (Figure 19). 
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Similarly, the Schoenfeld residual plot displayed a nonhorizontal line and the Grambsch-Therneau global Schoenfeld 
residual test value was statistically significant (P value = 0.0008). 

Based on this, it was decided that non-proportionality was the most plausible assumption for the current analyses. For 
completeness, both joint and individual survival models were fitted to the data with both options being available in 
the economic model. However, given that the proportional hazard assumption was not considered plausible, joint 
survival models were not considered for base case curve selection. 
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Assessing goodness of fit of parametric survival models and selection of base case distribution 

Assessment of visual fit of the standard parametric models showed that none of the individual models provided a 
combination of both good fit to the KM data and plausible long-term projections. For example, the best fitting 
distribution with regards to AIC and BIC (Generalized gamma) provided a reasonable fit to the KM data for both arms, 
but resulted in clinically implausible long-term predictions with significantly lower overall survival predicted for 
Onureg compared with no active therapy (Figure 21). The statistically second best fitting, on the other hand, (log-
logistic) had a poor visual fit to the data for both arms, overpredicting the middle section of the data and 
underpredicting the tail (Figure 22). A similar pattern was seen for all standard distributions fitted per arm individually 
(see Appendix G). Further, if considering statistical fit assessed based on AIC and BIC, Generalized gamma would be 
the only distribution to consider because no other distribution was within rule of thumb presented by Burnham 
Burnham and Anderson (2004)132 of difference of AIC larger than 4, constituting a meaningful difference in fit. The 
difficulty for the independent models to adequately fit the data and provide clinically plausible long-term 
extrapolations could be due to the significant censoring towards the tail of the data leading to what appears to be a 
unnatural convergence of the 2 survival curves towards the end of follow up. 
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AZA = azacytidine; ITT = intent to treat. 

In fact, from assessing visual fit, several of the joint models fitted provided better visual fit to the KM data and 
clinically plausible long-term predictions than the individually fitted curves. This is exemplified with the best 
statistically fitting joint distribution, Generalized gamma, in 0. 

The improved fit of these joint models could be due to the pooling of both arms, resulting in better statistical 
estimation compared with the smaller sample when fitting distributions to each arm independently. However, due to 
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the violation of proportional hazards presented above, joint models were not considered appropriate for the base-
case analysis. Therefore, to improve the fit of individual survival extrapolations, spline models were investigated as 
outlined in Section 8.3.1.2 to better capture the complex hazard function observed in the QUAZAR AML-001 trial and 
produce plausible long-term extrapolations. 

As shown in Appendix G, overall spline models demonstrated a good visual fit to the observed clinical trial data. All 
spline models also provided improved statistical fit as assessed by AIC compared with the standard distributions. Thus, 
from a within-trial perspective the spline models could be seen as preferable to the standard parametric distributions. 
However, all spline models did result in clinically implausible crossing of OS between arms in the long-term 
extrapolations (see best fitting distribution in Figure 24 as an example). However, this crossing of curves was less 
pronounced and occurring at a later stage than the crossing observed with standard parametric functions. Thus, the 
impact of the crossing would have less of an impact on the modelled outcome. 

As noted in Section 8.3.1.2, the clinical input received stated that it could be plausible that survival between the 
treatment arms would approach each other over time, but not plausible that Onureg treatment would result in poorer 
outcome in the long term given the treatment effect seen within trial. Thus, to overcome the issue with clinically 
implausible long-term survival predictions but ensure good within trial fit, spline models were deemed the most 
appropriate to use given the good within trial fit. However, to ensure clinical plausibility of long-term survival, a cap 
function was implemented in the model where the mortality for Onureg was capped so that it cannot exceed the 
mortality predicted for NAT. 

Given the above, modelling of OS in the base-case analysis was based on spline 1 internal knot odds linear predictor 
distribution. The selection of spline 1 internal knot odds linear predictor was based on the following: 
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 AIC and BIC relative to all other standard parametric and spline based survival functions, indicating best 
statistical fit 

 Good visual fit to the KM data 

 The median predicted survival from 1 internal knot odds linear predictor aligned closely to the QUAZAR AML-
001 data (1.99 years vs. 2.06 years in the Onureg arm, and 1.23 years vs. 1.23 years in the no active therapy 
arm, respectively) 

 Crossing of Onureg survival and no active therapy survival occurred at a later more clinically plausible 
timepoint than many of the other distributions 

 The tails of 1 internal knot odds linear predictor curve extrapolations did not extend indefinitely 

Figure 25 shows the KM OS curves from QUAZAR AML-001 (September 2020 data cut) along with the extrapolated OS 
time-varying spline curves using 1 internal knot odds linear predictor distribution, as well as the mortality cap 
incorporated into the model. As can be seen from Figure 25, the resulting survival extrapolation is well aligned with 
the clinical input received because the survival in both arms converges towards the end of the model without Onureg 
survival crossing the no active therapy arm. 

 Relapse-Free Survival 

Figure 26 shows the RFS KM curves from the QUAZAR AML-001. 



 

Side 67/103 

Medicinrådet    Dampfærgevej 27-29, 3. th.   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

 

Testing of proportional hazards assumption 

As for OS, the log-cumulative hazards plot and Schoenfeld residuals plot indicated that the proportional hazards 
assumption was violated for RFS. A visual inspection of the RFS log-cumulative hazard plot suggested that the 2 lines 
were not parallel (Figure 27). 
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Similarly, the Schoenfeld residual plot displayed a nonhorizontal line and the Grambsch-Therneau global Schoenfeld 
residual test value was statistically significant (P value = 0.001; Figure 28). 
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Based on these results, as for OS, it was decided that non-proportionality was the most plausible assumption for the 
current analyses. For completeness, both joint and individual survival models were fitted to the data with both 
options being available in the economic model. However, given that the proportional hazard assumption was not 
considered plausible, joint survival models were not considered for base-case curve selection. 

Assessing goodness of fit of parametric survival models and selection of base case distribution 

The results of the survival analysis for RFS were following the same pattern as with OS. That is, standard parametric 
models provided a poor fit to the data and/or resulting in crossing survival extrapolations early on (see Appendix G for 
full results). Therefore, spline models were fitted to the RFS data to investigate if this would result in improved within-
trial fit as well as plausible long-term survival as for OS. 

All spline models provided good visual and statistical fit to the data compared with the standard parametric functions. 
Further, none of the spline models resulted in non-clinically plausible crossing of Onureg and no active therapy RFS. 
Spline models were therefore considered to provide more appropriate extrapolations than the standard parametric 
models. 

Of the spline models, the 2 knot spline models provided the best statistical fit to the data. However, the long-term RFS 
these models predicted seemed optimistic for Onureg in particular. Therefore, the simpler 1 knot models were 
considered to be the best fitting options. Of the 1 knot models, the 1 internal knot odds linear predictor distribution 
provided the best statistical fit and a good visual fit to the data. This selection was further aligned with the distribution 
selected as the base-case distribution for OS. Thus, this was selected as the base-case distribution for RFS. As 
extrapolations of RFS with spline models did not result in crossing curves, no cap on hazards were needed, same as for 

























 

Side 81/103 

Medicinrådet    Dampfærgevej 27-29, 3. th.   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

 

The frequency of use for each resource and the unit costs, the percentage of patients requiring each component of 
BSC, and the unit costs for BSC were used to calculate the total disease management cost per cycle for each model 
comparator (Table 43). 
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BSC = best supportive care; HSCT = haematopoietic stem cell transplantation; ICER = incremental cost-effectiveness ratio; 
QALY = quality-adjusted life-year; RFS = relapse-free survival; SCT = stem cell transplantation. 

8.7 Sensitivity analyses 

8.7.1 Deterministic sensitivity analyses 

Table 54 presents the results of the deterministic sensitivity analyses. All parameters in the one-way sensitivity 
analysis were varied by 20%. 
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not designed to independently assess the effect of maintenance therapy.55 These differences in study design and time 
of outcome measurements mean that the trial results cannot naively be compared. 

10.2 Interpretation and conclusions of economic evidence 

This economic evaluation considered the cost-effectiveness of Onureg plus BSC compared with no active therapy plus 
BSC in the maintenance treatment of adult patients with AML who have achieved CR/CRi and are ineligible for HSCT in 
Denmark. Compared with no active therapy, treatment with Onureg was more costly (DKK 1,843,881) and more 
effective (0.78 QALYs), with an ICER of DKK 2,419,302 per QALY gained. The probabilistic results were aligned with the 
deterministic results. Overall, Onureg is estimated to result in more life-years and QALYs and to increase the time 
patients spend in the RFS state.  

10.2.1 Strengths and limitations of the economic evaluation 

A key strength of this economic evaluation was the use of robust and mature clinical evidence from the September 
2020 database cutoff of the QUAZAR AML-001 trial to inform survival. A second strength was the use of existing 
evidence to support model development and parameterisation. An SLR of previous cost-effectiveness models was 
conducted to inform the design of the model. This ensured that previously noted limitations were addressed in the 
current model, wherever possible. An SLR was also conducted to inform utility values for the model. Finally, resource 
use and costing were informed by Danish data and reflect Danish clinical practice. The model concept, structure, 
assumptions, and inputs were reviewed by a leading Danish haematologist who actively treats AML to ensure 
accuracy. 

A common limitation in lifetime models is the assumption that the defined parametric functions accurately estimate 
the long-term survival of patients when only short-term clinical data are available. The KM curves from QUAZAR AML-
001 (September 2020 data cut) that informed the OS and RFS extrapolations in the model were mature, which helps 
to mitigate some of this uncertainty. Furthermore, care was taken to select a modelling approach and curves that 
balanced good statistical fit with clinical plausibility, and extensive analyses of parametric extrapolations were 
conducted to assess any uncertainty in extrapolation (see Appendix G). 

11 List of experts 

Because of impartiality concerns, no clinicians have been consulted formally “for the record” for this application 
submission. Input has been during informal discussions with clinical experts in Denmark. The Medicines Council is 
encouraged to validate the clinical input provided in this application with the expert committee. 
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Appendix A.3 Systematic selection of studies 

The original literature search for clinical evidence identified 6,701 articles through database searches. One 
additional article from the supplementary searches was identified. After removing duplicates, there were 
6,411 articles for title and abstract review. Of these, 6,207 were excluded at the title and abstract screening 
phase because they did not meet the prespecified inclusion criteria. Among the 204 references remaining, 
179 were excluded at the full-text screening phase. The remaining 25 references, representing 22 unique trials, 
were included in this review. Figure A-1 presents the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) flow diagram for the selection of these studies in the original review. 
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n = number; (N)MA = (network) meta-analysis; PRISMA = Preferred Reporting for Systematic Reviews and Meta-Analyses; 
RCT = randomised controlled trial; SLR = systematic literature review. 

The updated literature search for clinical evidence identified 773 articles through database searches. Twenty-
five additional articles were identified through the previous SLR and 3 additional articles were identified from 
the supplementary grey literature search. After removing duplicates, there were 801 articles for title and 
abstract review. Of these, 752 were excluded at the title and abstract screening phase because they did not 
meet the prespecified inclusion criteria. Among the 49 articles remaining, 16 were excluded at the full-text 
screening phase. The remaining 33 articles, representing 24 unique trials, were included in this review. 
Figure A-2 presents the PRISMA flow diagram for the selection of these studies. 
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n = number; PRISMA = Preferred Reporting for Systematic Reviews and Meta-Analyses; (N)MA = (network) meta-analysis; 
SLR = systematic literature review. 

A detailed list of the excluded studies at the full-text screening phase for the original and updated review is 
provided in Table A-9 and Table A-10, respectively. 
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Appropriate reporting was provided in alignment with PRISMA Guidelines through a detailed search strategy, 
PRISMA flow diagram, full included/excluded study lists, and a risk of bias assessment using appropriate 
tools.40,41 A detailed assessment of patient/study characteristics among identified trials is also reported to 
assess the comparability of the studies. 

A limitation of this systematic review is that the included studies were restricted to English language only at 
the study selection stage. This is likely a minor limitation, given most of the major trials are published in English 
journals. However, it is noteworthy that this restriction was applied at the study selection phase and we did 
not restrict the search to English only articles. 

Appendix A.6 Unpublished data 

The majority of evidence in this submission dossier is published and is only supplemented with information 
from the CSR for completeness. Updated OS/RFS data for the QUAZAR AML 001 study, based on the 2020 
database lock, are planned for presentation at ASH 2021. 
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Appendix F. Comparative analysis of efficacy and safety 

As QUAZAR AML-001 is the only relevant trial, so a comparative analysis is not applicable. 
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Appendix G. Extrapolation 

The clinical trial survival data used to inform cost-utility models is often incomplete. Thus, survival 
extrapolations over longer periods of time are required to estimate the full therapeutic benefit of an 
intervention across the patient’s life. However, the appropriateness of these extrapolations in estimating the 
long-term survival adds uncertainty and may be perceived as a limitation of cost-utility models. Therefore, it is 
important to detail and justify the methods informing the selected survival extrapolations to increase decision 
makers’ confidence in the results of the economic analysis. 

The main objectives of this analysis were: (1) to systematically apply non-parametric/semi-parametric models 
and parametric models in the estimation and extrapolation of overall survival (OS) and relapse-free survival 
(RFS) to ITT populations from the QUAZAR AML-001 trial, and (2) provide guidance on the most appropriate 
extrapolations for use in the cost-utility model based on predefined selection criteria. 

Appendix G.1 Methods 

Appendix G.1.1 QUAZAR AML-001 

The safety and efficacy of Onureg as a maintenance therapy for patients with AML is currently supported by 
evidence from the QUAZAR AML-001 trial (CC-486-AML-001; Clinicaltrials.gov identifier: NCT01757535; 
EudraCT number: 2012-003457-28). QUAZAR AML-001 is an ongoing phase III, international, multicentre, 
randomised, double-blind, placebo-controlled study that compares the efficacy and safety of Onureg plus best 
supportive care (BSC) versus placebo plus BSC as maintenance therapy among patients with AML who are in 
complete remission/complete remission with incomplete blood count recovery (CR/CRi) after intensive 
chemotherapy and who are ineligible for HSCT. The primary efficacy endpoint in the QUAZAR AML-001 trial is 
OS, which is evaluated from the time of randomisation to death from any cause. One of the key secondary 
endpoints is RFS, defined as the date of randomisation to the date of documented relapse or death from any 
cause, whichever occurred first. 

This report uses data from the September 2020 database cutoff of the QUAZAR AML-001 trial. 

Appendix G.1.2 Populations and outcomes 

The full ITT population of the QUAZAR AML-001 trial is assessed. This report focusses on extrapolations of OS 
and RFS. OS was defined as the time from randomisation to the date of death due to any cause. Patients 
surviving at the end of the follow-up period or who were lost to follow-up were censored at the date last 
known to be alive. Patients who were lost to follow-up were censored at the date last known to be alive. For 
patients who withdrew consent during the study, the last date known alive was considered the date of consent 
withdrawal from the study. For all other patients, the last date known alive was derived by searching through 
all valid assessment dates in all study datasets to identify the last valid assessment date available for each 
patient. 

RFS was defined as the interval from the date of randomisation to the date of documented relapse or death 
from any cause, whichever occurred first. Patients who were still alive without documented relapse, or who 
were lost to follow-up or withdrew consent without documented relapse were censored at the date of their 
last response assessment. Patients who withdrew for any reason or received another therapy for AML without 
documented relapse were censored on the date of the last bone marrow assessment, prior to receiving any 



 

Side 60/136 

MedicinrådetcDampfærgevej 27-29, 3. th.│DK-2100 København Ø│+45 70 10 36 00│medicinraadet@medicinraadet.dk│www.medicinraadet.dk 

other therapy for AML. Patients still on treatment at the time of study closure without documented relapse 
were censored on the date of the last response assessment. 

Appendix G.1.3 Statistical analyses 

Two classes of survival models, non-parametric/semi-parametric and parametric, were fit to the individual 
patient-level data from the QUAZAR AML-001 trial for each outcome (OS and RFS). Survival analyses and 
assessments conducted and presented in this report followed the structure outlined by Tremblay et al. 
(2016)69 and were supported by the metrics and criteria described in the National Institute for Health and Care 
Excellence (NICE) Technical Support Document (TSD) 14.70 

Non-parametric/semi-parametric models were fit to estimate the probability of survival from event within the 
bounds of trial follow-up without strict distributional assumptions. KM survival estimators were fit to each 
treatment arm and plotted. Mean and median survival time were calculated. Cox proportional hazards models 
with a treatment covariate were used to estimate the hazard ratio (HR) between Onureg and placebo. Cox 
proportional hazards models were fit both with (“stratified”) and without (“unstratified”) stratification for 
QUAZAR AML-001 trial randomisation strata per the QUAZAR AML-001 trial clinical summary report (i.e., age 
at informed consent, cytogenetic risk assessment, and prior consolidation therapy). The proportional hazards 
assumption upon which the Cox proportional hazards model depends was assessed using log-cumulative 
hazard plots, Schoenfeld residual plots, and the Grambsch-Therneau global Schoenfeld residual.71 

Appendix G.2 Results 

Appendix G.2.1 Overall survival: non-parametric and semi-parametric model fits within trial data 

Figure G-1 presents the probability of survival over time by treatment arm as estimated by the KM method. 
The median survival time for Onureg and placebo was 24.7 (95% CI, 18.7-30.5) and 14.8 (95% CI, 11.7-17.6) 
months, respectively. 

The unstratified Cox proportional hazards model estimated Onureg to result in a reduced rate of mortality 
compared with placebo (HR, 0.73; 95% CI, 0.59-0.90). The log-cumulative hazard plot and Schoenfeld residual 
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plot showed violation of the proportional hazards assumption. A visual inspection of the log-cumulative hazard 
plot suggested that the 2 lines were not parallel (Figure G-2). Similarly, the Schoenfeld residual plot displayed a 
non-horizontal line and the Grambsch-Therneau global Schoenfeld residual test value was statistically 
significant (P = 0.0008) (Figure G-3). Therefore, the proportional hazards assumption was shown to be violated. 

Similarly, the stratified Cox proportional hazards model estimated Onureg to result in a reduced rate of 
mortality compared with placebo (HR, 0.69; 95% CI, 0.56-0.86). According to the Schoenfeld residual plot and 
Grambsch-Therneau global Schoenfeld residual test, the proportional hazards assumption was violated since 
the line on the plot was not horizontal and the P value was statistically significant (P = 0.0017) (Figure G-4). 
Given the shape of the KM-estimated hazard functions and suspected violations of the proportional hazards 
assumption, individual model fits and joint AFT models (log-normal, log-logistic, generalised gamma) may be 
preferred over joint proportional hazards models (exponential, Weibull, Gompertz) because they do not 
assume hazards between treatment arms to be proportional.69,70 
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Appendix G.2.2 Overall survival: parametric model fits and extrapolation beyond trial data 

Parametric curves are shown in Figure G-5 to Figure G-16. In these figures, KM curves are drawn with a solid 
line; parametric curves are drawn with a dashed line. Model fit statistics (Akaike information criterion [AIC], 
Bayesian information criterion [BIC]) for all parametric distributions are presented in Table G-1. 
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The generalised gamma distribution had the lowest AIC and BIC values among all distributions, indicating it had 
the best statistical fit to the observed data. Visual inspection of the individual generalised gamma survival 
function in Figure G-9 shows that the curves appear to fit well in the early part of the observed data, but do 
not fit well to the longer term observed data and have tails that may not be clinically plausible. In fact, a 
number of the distributions display implausible long-term projections showing Onureg absolute survival falling 
below that of patients on placebo. This is likely because the hazard function of Onureg is complex and 
standard parametric functions are not able to fully reflect this. Therefore, alternative approaches were 
explored using time-varying spline models. 
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Log-cumulative hazard plots are presented in Figure G-17 and Figure G-18, respectively. According to a visual 
assessment of the log-cumulative hazard plots, generalised gamma appears to be the best fit followed by log-
normal. It should be noted, events early in time have created the stretching effect seen in the graphs but they 
represent a small number of events as the x-axis is on a log scale. 
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The marginal survival gain both pre- and post-extrapolation for each model is presented in Table G-3. The cut-
point to distinguish pre- and post-extrapolation time periods for the OS outcome was 87.1 months (the 
minimum of the last observations across treatment arms). According to the results, all models satisfied 
Criterion 5 in terms of having rate of survival gain in the extrapolated tail being lower than the rate of gain 
observed in the KM curve. In addition, for all models, the extrapolated tail rate of gain was lower compared 
with the pre-extrapolation rate of gain. However, in all instances except for the generalised gamma and 
Gompertz models, the pre-extrapolation rate of gain was higher than the KM rate of survival gain. For these 
models, a negative rate of survival gain occurred in the post-extrapolation tail, indicating the estimated 
Onureg and placebo curves cross at some point (see Figure G-9 and Figure G-10); these models should be 
interpreted with caution. 
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The stratified Cox proportional hazards model estimated Onureg to be more beneficial compared with placebo 
(HR, 0.65; 95% CI, 0.52-0.80). According to the Schoenfeld residual plot and Grambsch-Therneau global 
Schoenfeld residual test, the proportional hazards assumption was violated since the line on the plot was not 
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horizontal and the P value was statistically significant (P = 0.0012) (Figure G). Given the shape of the KM-
estimated hazard functions and suspected violations of the proportional hazards assumption, individual model 
fits may be preferred over joint proportional hazards models because they do not assume hazards between 
treatment arms to be proportional. 

Appendix G.2.5 Relapse-free survival: parametric model fits and extrapolation beyond trial data 

Parametric curves are shown in Figure G to Figure G. In these figures, KM curves are drawn with a solid line; 
parametric curves are drawn with a dashed line. Model fit statistics (AIC, BIC) for all parametric distributions 
are presented in Table G-5. 

According to the AIC and BIC, it appears that log-logistic distribution is the best fitting joint model and second-
best fitting individual model, behind the Gompertz distribution. However, based on visual inspection of the 
survival functions, the Gompertz model lacks clinical plausibility as the probability of RFS stays well above zero 
for either treatment arm while the log-logistic model demonstrates a more clinically plausible extrapolation 
(see Figure G, and Figure G). 
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The literature search update identified 236 records after duplicates were removed. Eighteen additional 
citations were identified through the original systematic review. Of these, 192 records were excluded at the 
title and abstract screening phase because they did not meet the prespecified inclusion criteria. Of the 62 
citations remaining, 42 were excluded at the full-text screening phase. The remaining 20 records were included 
in this review. The PRISMA flow diagram for the selection of these studies is presented in Figure H-2. 
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Appendix H.5 Quality assessment and generalisability of estimates 

The quality of the included utility weight studies was assessed using the quality assessment and relevance 
criteria presented in the NICE DSU Technical Support Document 9: the identification, review and synthesis of 
health state utility values from the literature.92,93 The quality assessments of the 4 utility elicitation studies of 
most relevance and the QUAZAR AML-001 RCT are presented in Table H-12. Overall, in the review update, 12 
of the 20 studies reported health utilities or HRQoL for populations comparable to the population of interest – 
adults with AML undergoing intensive first-line treatment. Four77,79,80,91 of the 5 economic evaluations 
obtained utility values from literature sources that did not fit the PICOS criteria. Overall, the studies were of 
good quality and were relevant to the review. 
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Appendix H.5.1 Unpublished data 

The majority of evidence in this submission dossier is published. 
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% of Patients Receiving SCT - No Active Therapy 0.137 0.03 Beta 21.438 135.0437518 ='PSA Inputs'!L60 

% of Patients Receiving SCT - Onureg 0.063 0.01 Beta 23.362 347.4633968 ='PSA Inputs'!L64 

AE disutility - No Active Therapy 0.08 0.02 Normal NA NA ='PSA Inputs'!L185 

AE disutility - Onureg 0.11 0.02 Normal NA NA ='PSA Inputs'!L189 

Health state utility - Relapse 0.51 0.46 Beta 0.092310964 0.088690926 ='PSA Inputs'!L190 

Health state utility - RFS off treatment 0.89 0.14 Beta 3.221922984 0.386053482 ='PSA Inputs'!L191 

Health state utility - RFS on treatment 0.89 0.14 Beta 3.221922984 0.386053482 ='PSA Inputs'!L192 

Total disutility per transplant procedure 0.02 0.00 Normal NA NA ='PSA Inputs'!L193 

Weight 74.41 14.88 Normal NA NA ='PSA Inputs'!L194 

% of patients receiving only one dose reduction of 
Onureg 

0% 0 Beta NA NA ='PSA Inputs'!L195 

% of patients receiving two dose reductions of 
Onureg 

0% 0 Beta NA NA ='PSA Inputs'!L196 

Onureg compliance (%) 95% 0.18946 Beta 0.3702 0.020594891 ='PSA Inputs'!L197 

Spline Model Parameters NA NA Cholesky Decomposition NA NA ='PSA Inputs'!L198 

Spline 1 Parameter 1 -4.86 NA Cholesky Decomposition NA NA ='PSA Inputs'!L199 

Spline 1 Parameter 2 2.22 NA Cholesky Decomposition NA NA ='PSA Inputs'!L200 

Spline 1 Parameter 3 0.11 NA Cholesky Decomposition NA NA ='PSA Inputs'!L201 

Spline 1 Parameter 4 -1.86 NA Cholesky Decomposition NA NA ='PSA Inputs'!L202 

Spline 1 Parameter 5 0.62 NA Cholesky Decomposition NA NA ='PSA Inputs'!L203 

Spline 1 Parameter 6 0.02 NA Cholesky Decomposition NA NA ='PSA Inputs'!L204 

Spline 2 Parameter 1 -2.69 NA Cholesky Decomposition NA NA ='PSA Inputs'!L205 

Spline 2 Parameter 2 1.19 NA Cholesky Decomposition NA NA ='PSA Inputs'!L206 

Spline 2 Parameter 3 0.04 NA Cholesky Decomposition NA NA ='PSA Inputs'!L207 

Spline 2 Parameter 4 -0.42 NA Cholesky Decomposition NA NA ='PSA Inputs'!L208 

Spline 2 Parameter 5 -0.11 NA Cholesky Decomposition NA NA ='PSA Inputs'!L209 

Spline 2 Parameter 6 -0.02 NA Cholesky Decomposition NA NA ='PSA Inputs'!L210 
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Spline 3 Parameter 1 -4.94 NA Cholesky Decomposition NA NA ='PSA Inputs'!L211 

Spline 3 Parameter 2 2.27 NA Cholesky Decomposition NA NA ='PSA Inputs'!L212 

Spline 3 Parameter 3 0.09 NA Cholesky Decomposition NA NA ='PSA Inputs'!L213 

Spline 3 Parameter 4 -1.62 NA Cholesky Decomposition NA NA ='PSA Inputs'!L214 

Spline 3 Parameter 5 0.38 NA Cholesky Decomposition NA NA ='PSA Inputs'!L215 

Spline 3 Parameter 6 0.01 NA Cholesky Decomposition NA NA ='PSA Inputs'!L216 

Spline 4 Parameter 1 -4.87 NA Cholesky Decomposition NA NA ='PSA Inputs'!L217 

Spline 4 Parameter 2 2.24 NA Cholesky Decomposition NA NA ='PSA Inputs'!L218 

Spline 4 Parameter 3 0.05 NA Cholesky Decomposition NA NA ='PSA Inputs'!L219 

Spline 4 Parameter 4 0.06 NA Cholesky Decomposition NA NA ='PSA Inputs'!L220 

Spline 4 Parameter 5 -1.13 NA Cholesky Decomposition NA NA ='PSA Inputs'!L221 

Spline 4 Parameter 6 -0.04 NA Cholesky Decomposition NA NA ='PSA Inputs'!L222 

Spline 4 Parameter 7 -0.18 NA Cholesky Decomposition NA NA ='PSA Inputs'!L223 

Spline 4 Parameter 8 0.21 NA Cholesky Decomposition NA NA ='PSA Inputs'!L224 

Spline 5 Parameter 1 -2.55 NA Cholesky Decomposition NA NA ='PSA Inputs'!L225 

Spline 5 Parameter 2 1.00 NA Cholesky Decomposition NA NA ='PSA Inputs'!L226 

Spline 5 Parameter 3 -0.09 NA Cholesky Decomposition NA NA ='PSA Inputs'!L227 

Spline 5 Parameter 4 0.14 NA Cholesky Decomposition NA NA ='PSA Inputs'!L228 

Spline 5 Parameter 5 -0.17 NA Cholesky Decomposition NA NA ='PSA Inputs'!L229 

Spline 5 Parameter 6 -0.41 NA Cholesky Decomposition NA NA ='PSA Inputs'!L230 

Spline 5 Parameter 7 -0.14 NA Cholesky Decomposition NA NA ='PSA Inputs'!L231 

Spline 5 Parameter 8 0.14 NA Cholesky Decomposition NA NA ='PSA Inputs'!L232 

Spline 6 Parameter 1 -4.85 NA Cholesky Decomposition NA NA ='PSA Inputs'!L233 

Spline 6 Parameter 2 2.18 NA Cholesky Decomposition NA NA ='PSA Inputs'!L234 

Spline 6 Parameter 3 -0.01 NA Cholesky Decomposition NA NA ='PSA Inputs'!L235 

Spline 6 Parameter 4 0.11 NA Cholesky Decomposition NA NA ='PSA Inputs'!L236 

Spline 6 Parameter 5 -1.06 NA Cholesky Decomposition NA NA ='PSA Inputs'!L237 
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Spline 6 Parameter 6 -0.14 NA Cholesky Decomposition NA NA ='PSA Inputs'!L238 

Spline 6 Parameter 7 -0.16 NA Cholesky Decomposition NA NA ='PSA Inputs'!L239 

Spline 6 Parameter 8 0.17 NA Cholesky Decomposition NA NA ='PSA Inputs'!L240 

AE = adverse event; NA = not applicable; PSA = probabilistic sensitivity analysis; RFS = relapse-free survival; SCT = stem cell transplant 
Note: Parameters varied in the base case probabilistic sensitivity analysis are included here. Information on other parameters available in the model are shown in full on the PSA Inputs 
worksheet 
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Appendix K. Company-specific appendices 

None 
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ASSESSMENT OF ORAL AZACITIDINE (ONUREG®) AS 
MAINTENANCE THERAPY FOR PATIENTS WITH ACUTE 
MYELOID LEUKAEMIA 

DMC REQUEST OF SUPPLEMENTAL ANALYSES ON 14 
DECEMBER 2021 

In connection with the examination of the material for the evaluation of oral azacitidine for 
AML, a request has arisen from the specialist committee for supplementary data in the form 
of analyses of 3 subgroups. 

Such a request would normally trigger a clockstop, but since there is not yet day 0 at this 
time we would ask that all questions from the validation and the further requested analyses 
from the specialist committee to be clarified and submitted simultaneously. 

In general, the follow-up time for the desired subgroup analyses: 

The Danish Medicines Council generally wants data with the longest possible follow-up time 
and therefore prefers OS data from the latest datacut-off. Since, according to the applicant, 
measurement of RFS varies according to first data cut, RFS data from the early data cut is 
preferred. 

This is consistent with the applicant’s analyses for the ITT population. 

1. Subgroup analysis based on number of previous chemotherapy 
cycles 

According to Wei et al., 85% of patients have received more than 1 cycle chemotherapy 
treatment (pages 2529-2530). The specialist committee wants subgroup analyses of the OS 
and RFS for both the approximately 15% patients who have received only 1 single cycle of 
chemotherapy treatment and of the remaining 85% who have received 2 or more 
chemotherapy cycles. The specialist committee wants KM curves, calculation of median and 
hazard ratios and estimate of 1 year, 2 year and 3 year survivals/RFS for the subgroups- 
similar to that indicated for the ITT population. 

The specialist committee wants to make sure that the effect is not significantly borne by 
patients who have not received adequate treatment with chemotherapy before treatment 
with oral azacitidine. 

The QUAZAR AML-001 is a multicenter phase 3 study conducted at 148 sites in 23 
countries. The QUAZAR AML-001 enrolled patients with acute myeloid leukaemia (AML) not 







 

 

 

Figure 3. Overall Survival (OS) by Number of Consolidation Cycles of Chemotherapy 
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In a multivariate analysis, Onureg showed a significant treatment benefit versus placebo in 
both OS (HR = 0.74; P = 0.0067) and RFS (HR = 0.63; P < 0.0001) independent of 
baseline MRD status (Roboz et al., 2020). Presence of MRD at study entry was significantly 
associated with shorter OS and RFS (both P < 0.0001) after controlling for each randomised 
treatment arm (Roboz et al., 2020). 

Further, mutations such as NPM1 have been shown to characterise AML risk categories. 
NPM1 mutation occurs in 25% to 30% of patients with AML and is generally associated with 
favourable outcomes in the absence of co-occurring FLT3-ITD, or when FLT3-ITD is present 
at a low allelic ratio (< 0.5) (Döhner et al., 2017; Döhner et al., 2020a). Döhner et al. 
(2021) presented analysis at ASH 2021 of the QUAZAR AML-001 trial for patients with NPM1 
mutation (NPM1 mut) at diagnosis by MRD status post-intensive chemotherapy (Sept 2020 
data cutoff) (Döhner et al., 2021). NPM1 mutation was assessed locally at AML diagnosis. Of 
the 469 patients with biomarker analysis available, 137 (29.2%) had an NPM1 mutation 
(Onureg n = 66, placebo n = 71); out of those, 107 patients were NPM1 mutated (22.8%) 
without FLT3-ITD mutation. A similar and small number of patients with MRD status 
post-intensive chemotherapy were available for assessment in both arms: Onureg, MRD- 
n = 39 and MRD+ n = 27; placebo, MRD- n = 43 and MRD+ n = 24. 

In patients with NPM1 mutation at diagnosis, Onureg prolonged median OS compared with 
placebo regardless of post-intensive chemotherapy MRD status (MRD-, 48.6 months vs. 
31.4 months, P = 0.182; MRD+, 46.1 months vs. 10.0 months, P = 0.033 for Onureg and 
placebo, respectively) (Figure 7). Relapse-free survival was significantly longer in the 
Onureg arm compared with the placebo arm irrespective of post-intensive chemotherapy 
MRD status (MRD- 25.7 months vs. 9.9 months, P = 0.019; MRD+, 15.6 months vs. 
4.9 months, P = 0.037). OS in patients with NPM1 mut does not seem to be influenced by 
co-occurring FLT3-ITD mutation in the Onureg arm, although the number of patients was 
small (Döhner et al., 2021). 





 

 

11 

escalated and patients who were dose-escalated. The specialist committee wants subgroup 
analyses of the OS for both subgroups. The Committee expects RFS data not to be affected, 
as scaling up occurred after progression (5% blasts). KM curves, calculation of median and 
hazard ratios and estimate of 1 year, 2 year and 3 years of survival for the subgroups - 
similar to that reported for the ITT population. 

Döhner et al. (2020b) presented analyses of the QUAZAR AML-001 trial for patients who 
received escalated dosing at ASH 2020. As noted above, patients initially received 300 mg 
once daily Onureg or placebo for 14 days per 28-day treatment cycle, but patients identified 
as having early AML relapse with 5% to 15% blasts in peripheral blood or bone marrow 
could receive an escalated 21-day dosing schedule per 28-day treatment cycle. Therefore, 
Döhner et al. (2020b) evaluated outcomes for the patients who received escalated doses of 
Onureg or placebo during the trial, based on the July 2019 database lock. 

Overall, 91 of 472 patients (19.3%) (Onureg, n = 51 [21%]; placebo, n = 40 [17%]) 
received an escalated 21-day dosing schedule. Median time to dose escalation was 
9.2 months (range 1.0-52.7) in the Onureg arm and 6.0 months (0.5-19.3) in the placebo 
arm. Patients received a limited number of escalated dosing cycles (median of 2 cycles) in 
both the Onureg (range 1-45) and placebo (1-16) arms, but proportionally more patients in 
the Onureg arm received > 3 cycles of escalated dosing (Onureg, 43%; placebo, 18%) 
(Döhner et al., 2020b). 

Among patients who received an escalated dosing schedule, median OS from time of 
randomisation was 22.8 months versus 14.6 months with Onureg and placebo, respectively 
(unstratified HR, 0.66 [95% CI, 0.42, 1.04]; P = 0.0729), and 1-year survival rates were 
80.4% versus 59.5% (+20.9% [2.1, 39.7]) (Figure 8) (Döhner et al., 2020b). These 
results, and the Kaplan-Meier plots are very similar to those seen in the intention to treat 
(ITT) population, as presented in Figure 7 of the submission and repeated in Figure 9 below. 
In the ITT population, the median OS was 24.7 months for the Onureg arm compared with 
14.8 months for the placebo arm; 1 year OS was 72.8% for Onureg and 55.8% for placebo 
(Wei et al., 2020b). 
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