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Vi takker for muligheden for at komme med bemærkninger til ovenstående udkast til anbefaling. 
 
Klinisk effekt: 
AstraZeneca er som udgangspunkt enig i Medicinrådets beskrivelse af PAOLA-1 og PRIMA studierne som 
værende placebo-kontrollerede multicenter fase III studier med udgangspunkt i avanceret kræft i æggestokkene. 
Samtidigt finder AstraZeneca det dog vigtigt at understrege, at de to studier fundamentalt adskiller sig i valg af 
komparator arm. Hvor PRIMA studiet vurderer effekten af tillæg af niraparib som eneste aktive 
vedligeholdelsesbehandling, undersøger PAOLA-1 studiet tillæg af olaparib til en allerede eksisterende aktiv 
vedligeholdelsesbehandling, nemlig bevacizumab.  
 
I sin vurdering af PFS skriver Medicinrådet i vurderingsrapporten: 
 

• ”Resultaterne indikerer at olaparib + bevacizumab som minimum har lige så god effekt på PFS som 
niraparib”. 
  

• ”Baseret på tilgængeligt data og klinisk erfaring med olaparib og niraparib, vurderes det rimeligt at 
antage at olaparib + bevacizumab vs. niraparib er ligeværdige behandlinger”. 

 
Medicinrådet har tidligere vurderet behandlingen med olaparib og niraparib af BRCA muterede patienter med 
avanceret kræft i æggestokkene som værende ligeværdige. Når Medicinrådet i denne ansøgning antager, at også 
olaparib+bevacizumab og niraparib er ligeværdige, rejser det spørgsmålet om Medicinrådet således ikke anser 
bevacizumab for at være en aktiv behandling? 
 
AstraZeneca har i ansøgningen redegjort for den belyste effekt på overlevelse ved tillæg af bevacizumab til 
standard platinbaseret kemoterapi i både randomiserede kliniske afprøvninger, samt ved analyse af brugen af 
bevacizumab i klinisk praksis i en række europæiske lande. I begge tilfælde understreger overlevelsesdata 
betydningen af bevacizumab som en aktiv og effektiv komparator i PAOLA-1 studiet. 
 
Netop effekten af en aktiv vedligeholdelsesbehandling med PARP-inhibitor på overlevelse kan nu vurderes på 
baggrund af modne overlevelses data fra PAOLA-1 studiet. Den statistiske analyse plan for PAOLA-1 studiet 
specificerer, at Final OS Analysis var planlagt ved data maturity på ~60% eller 3 år efter PFS1 analyse, alt efter 
hvad der indtraf først. Derfor er AstraZeneca heller ikke enige i Medicinrådets vurdering af, at der er begrænsede 
OS-data tilgængelige fra PAOLA-1 studiet. Data præsenteret i ansøgningen repræsenterer den endelige OS-
analyse, men selvsagt bidrager subgrupper med forskellige prognostisk og prædiktive faktorer relativt forskelligt 
til OS analysen for ITT-population. 
 
Disse modne overlevelsesdata fra PAOLA-1 studiet blev præsenteret på ESMO 2022, 4,5 år efter Last Subject In 
(LSI). Dette står i kontrast til at First Subject In i PRIMA-studiet fandt sted 3. august 2016, og at man forventede 
final OS analysis 70 måneder senere, dvs. juni 2022. Til trods for at man i studiet ekskluderede lav-risiko patienter 
med en favorable prognose, er overlevelsesdata her næsten 6 år efter LSI endnu ikke blevet præsenteret. 
AstraZeneca kan selvsagt ikke vurdere hvorfor, men uanset hvad baggrunden måtte være, syntes Medicinrådets 
bemærkning om, at der for begge behandlinger er begrænsede OS-data således ikke at være rimelig. 
 
Opsummerende anser AstraZeneza på baggrund af MAIC analysens resultater og de modne OS data, 
kombinationen olaparib + bevacizumab som en særskilt behandlingsmulighed, der for HRD+ BRCAwt forbedrer 
behandlingseffekten.      
 
 
 
 



Patientantal hvis kombinationen anbefales: 
Medicinrådets foreslåede behandlingsalgoritme (figur 1 i vurderingsrapporten) tager udgangspunkt i ~520 
patienter i stadie 3-4 og med god performance status. Afledt heraf er 155 (30%) patienter BRCAm og 105 (20%) 
patienter HRD+/BRCAwt, hvilket AstraZeneca antager beror på observeret prævalens i PAOLA-1 og PRIMA 
studierne. 
 
AstraZeneca har følgende kommentarer til algoritmen: 

 

• Vi anerkender, at den observerede prævalens af mutationer i BRCA 1- eller 2-genet i PAOLA-1 studiet 
er ~30%, men vurderer at denne relativt høje prævalens er en konsekvens af selektionsbias. I følge 
Marth et al (2022) præsenterer 17% af nydiagnosticerede Stadium 3-4 high-grade serous eller 
endometroid patienter med kræft i æggestokkene sig med mutation i BRCA 1- eller 2-genet. En 
prævalens i området af hvad Medicinrådet nævner andet steds i rapporten, jf. afsnit 1.2. 
 

• Vi mener ikke at incidensen af stadie 3 og 4 i god performance stadie er 520. Dels fremgår det ikke 
hvordan god performance status defineres, og dels rapporteres der andet steds i vurderingsrapporten 
til 520 som værende incidensen for æggestokkræft samlet, jf. afsnit 1.2. Vi henviser til den 
præsenterede patientmodel i ansøgningen, som blandt andet tager udgangspunkt i tidligere 
vurderinger på PRIMA og SOLO1 fra Medicinrådet. Af den vurderes det, at der årligt nydiagnostiseres 
~260 Stadie III/IV High-Grade Epithelial patienter med kræft i æggestokkene, hvoraf 80-90 % vil 
respondere på platinholdig kemoterapi. 

 
Baggrund for den valgte sundhedsøkonomiske analyse:  
Valget af en omkostningsminimeringsanalyse til den sundhedsøkonomiske analyse er et pragmatisk valg snarere 
end en erkendelse af, at de to behandlinger (olaparib + bevacizumab og niraparib) har samme effekt i HRD+ 
BRCAwt populationen. Der er to hovedårsager til, at en omkostningseffektivitetsanalyse ville være svær at udføre: 
 

• Den første er manglen på offentliggjorte samlede overlevelsesdata fra PRIMA-studiet (se ovenfor). Da 
offentliggjorte data for samlet overlevelse således kun er tilgængelige fra PAOLA-1-studiet, er det ikke 
muligt at udføre en indirekte behandlingssammenligning, hvilket ville være nødvendigt for at modellere 
den relative effektivitet i en omkostningseffektivitetsanalyse.  
 

• Den anden grund er, at PRIMA-studiet kun blev udført i en højrisiko-population, dvs. patienter, der ikke 
blev fuldstændigt resekteret eller som ikke kan resekteres, og som har en høj risiko for tilbagefald. Det 
ville derfor ikke være muligt at sammenligne studierne som helhed, da den sammenlignende effekt kun 
kan estimeres for højrisikogruppen, også selvom data for samlet overlevelse var tilgængelige. 

 
Endelig ønsker AstraZeneca at gøre opmærksom på, at omkostningsminimeringsanalysen udført af Medicinrådet 
er mere konservativ, end den AstraZeneca har fremsendt. De fleste af de forudsætninger Medicinrådet har 
anvendt, anser vi for at være realistiske, dog er AstraZeneca ikke enige i Medicinrådets valg om at udelukke 
lavrisiko-gruppen fra omkostningsminimeringsanalysen.  
 
Indikationerne for både olaparib + bevacizumab og for niraparib omfatter både patienter med høj og lav risiko for 
tilbagefald. Patienter med lav risiko for tilbagefald bliver i gennemsnit behandlet i længere tid end højrisiko-
patienter, da de har lavere risiko for at seponere behandlingen på grund af sygdomsprogression. Derfor vil 
forskellen i omkostninger mellem en PARP-hæmmerbehandling med 2-års stopregel (olaparib + bevacizumab) og 
en behandling med en 3-års stopregel (niraparib) være større for lavrisiko-gruppen end for højrisiko-gruppen 
gruppe, hvilket indebærer større omkostningsbesparelser for olaparib + bevacizumab sammenlignet med 
forskellen i omkostninger for højrisiko-gruppen. Kun medtagelse af højrisiko-gruppen vil derfor undervurdere 
besparelsen med olaparib + bevacizumab vs. niraparib på AIP-niveau sammenlignet med en analyse baseret på 
både højrisiko- og lavrisikopatient-populationen.  
 
Vi ser frem til at modtage Medicinrådets endelige afgørelse på vores ansøgning.  
 
 
Med venlig hilsen 
AstraZeneca A/S 
 
Mette Lange, Market Access Manager & Jesper Hansen, Therapeutic Area Lead   
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Dato for behandling i Medicinrådet  Revurdering 

Leverandør AstraZeneca 

Lægemiddel Lynparza (olaparib) 

Ansøgt indikation Olaparib i kombination med bevacizumab til 1. linje 
vedligeholdelsesbehandling af avanceret kræft i æggestokkene, 
æggelederne eller primær kræft i bughinden. 

For patienter med epitelcelle highgrade karcinom og homolog 
rekombinationsdefekt (HRD+) men uden BRCA 1/2-mutation 

Nyt lægemiddel / indikationsudvidelse  Indikationsudvidelse 

 

Prisinformation 

Amgros har følgende aftalepris på Lynparza (olaparib): 

Tabel 1: Aftalepris 

Lægemiddel Styrke Pakningsstørrelse AIP (DKK) Nuværende SAIP 
(DKK) 

SAIP (DKK)  Rabatprocent ift. 
AIP 

Lynparza 100 mg 56 stk. 15.337,06 XXXXXXXXX XXXXXXXXX XXXXX 

Lynparza 150 mg 56 stk. 15.343,55 XXXXXXXXX XXXXXXXXX XXXXX 

Den nye pris er betinget af Medicinrådets anbefaling. 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
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Aftaleforhold 

Amgros har en aftale med leverandøren, som gælder frem til den 31.03.2025 med mulighed for forlængelse. 

Konkurrencesituationen 

Der er i dag en behandlingsvejledning til behandling af patienter med BRCA-mutation i både 1. og 2. linje. 
Der er ingen behandlingsvejledning til patienter uden BRCA-mutation. Patienterne til den ansøgte population 
med avanceret HRD+ kræft i æggestokkene, som ikke har BRCA-mutation, modtager i dag vedligeholdelse 
behandling med niraparib. 

Tabel 2: Lægemiddeludgifter pr. patient for et års behandling 

Lægemiddel Styrke 
Paknings-
størrelse 

Dosering 

Pris pr. 
pakning 

(SAIP, DKK) 

Lægemiddeludgift 

pr. år (SAIP, DKK) 
Lægemiddeludgift 

pr. år (SAIP, DKK) 

Lynparza 150 mg 56 stk. 300 mg 2 
gange 
dagligt 

XXXXXXXXX XXXXXXX 

XXXXXXXXXXXX 

XXXXXXX Bevacizumab 25mg/ml  1*16 ml  810 mg 
hver 3. 

uge 
XXXXXXXX XXXXXX 

Niraparib 100 mg 84 stk. 200 mg 
dagligt 

XXXXXXXXX  XXXXXXX 

*Patientvægt 72 kg  

Status fra andre lande 

Tabel 3: Status fra andre lande 

Land Status Link 

Norge Anbefalet Link til anbefaling 

England Anbefalet Link til anbefaling 

Sverige Anbefalet Link til anbefaling 

 

Konklusion 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

https://www.nyemetoder.no/metoder/olaparib-lynparza-indikasjon-vii
https://www.nice.org.uk/guidance/ta946/chapter/1-Recommendations
https://www.tlv.se/beslut/beslut-lakemedel/begransad-subvention/arkiv/2021-06-18-lynparza-tabletter-ingar-i-hogkostnadsskyddet-for-ytterligare-patientgrupp.html?query=lynparza
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Application for the assessment of Lynparza 
(olaparib) in combination with bevacizumab 
for maintenance treatment of adult patients 
with advanced (FIGO stages III and IV) high-
grade epithelial ovarian, fallopian tube or 
primary peritoneal cancer who are in 
response (complete or partial) following 
completion of first-line platinum-based 
chemotherapy in combination with 
bevacizumab and whose cancer is associated 
with homologous recombination deficiency 
(HRD) positive status. 
 
A comparison vs Zejula (niraparib) 

      

• Submitted by AstraZeneca November 2nd  , 2022 

• 1st validation received September 7th ,2023 

• Additional comments received September 20th ,2023 

• Application re-submitted by AstraZeneca October 13th 2023 

• 2nd validation received October 19th 2023 

• Updated application submitted by AstraZeneca November 2nd 2023 

• 3rd validation received November 20th, 2023 

• Updated application submitted by AstraZeneca November 28th, 2023  

• 4th validation received December 13th and 18th, 2023 

• Updated application submitted by AstraZeneca December 21st, 2023 

• 5th validation received January 17th, and 24th, and 29th 2024 

• Updated application submitted by AstraZeneca January 31th, 2024 

• Further questions received February 20th and 21st 2024 and update submitted by AZ Feb 26th 2024 
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Data i denne ansøgning tager dermed udgangspunkt i PAOLA-1 og PRIMA studierne. Begge studier undersøger rollen 

af vedligeholdelsesbehandling med PARPi, men adskiller sig markant ved at niraparib i PRIMA studiet blev 

sammenlignet mod placebo, mens tillæg af olaparib til bevacizumab blev sammenlignet med aktiv bevacizumab 

behandling i PAOLA-1 studiet. I forhold til inklusionskriterierne i PAOLA-1 og PRIMA var der flere væsentlige forskelle 

studierne i mellem uagtet at begge studier tillod inklusion af patienter uanset HRD status.  

 

Gruppen af stadium III patienter uden residual sygdom (≤1 cm efter primær kirurgi (efterfølgende benævnt lower-risk) 

var ekskluderet fra PRIMA studiet. Denne patientgruppe udgjorde 26,2% af ITT populationen i PAOLA-1 studiet.  

 

For at adressere spørgsmålet om tillæg af olaparib til en aktiv vedligelsesholdelsesbehandling med bevacizumab 

versus PARPi behandling med niraparib til undergruppen af HRD positive ekskludernde BRCA muterede patienter med 

avanceret æggestok kræft indeholder ansøgningen følgende data: 

 

• Overlevelsesdata for den specificerede subgruppe af HRD positive patienter ekskluderende BRCA muterede 

patienter. Ansøgningen indeholder ikke en formel MAIC på overlevelsesdata da disse ikke er publiceret for 

PRIMA og dermed  tilgængelige for AstraZeneca 

• Gennemgang af overlevelsedata for 1. linie studier for at belyse rollen af vedligelsesholdelse behandling med 

PARPi (hvis data er tilgængelige). Dette for at perspektivere overlevelsessignalet for de HRD positive 

patienter ekskluderende de BRCA muterede fra PAOLA-1 og give Medicinrådet et bedre beslutningsgrundlag 

• Data fra formel PAIC sammenligning af HRD-positive patienter fra PAOLA-1 studiet og PRIMA studiet. Det er 

ikke muligt at gennemføre en PAIC for gruppen af HRD+ ekskludernede BRCAm, da baseline karakteristika 

ikke er publicerede for denne specifikke subgruppe i PRIMA studiet 

• Populationen af primært opererede stadium III patienter uden residual sygdom efter operation diskuteres 

særskilt på baggrund af deskriptive data da disse patienter er ekskluderede fra PRIMA studiet 

• Medicinrådet har bedt om en særskilt analyse af stadium IV patienter. AstraZeneca adresserer dette ved dels: 

 

✓ At belyse den kliniske aktivitet af bevacizumab for gruppen af Stadium IV patienter illustrerende bevacizumabs 

rolle som aktiv komparator 

✓ At belyse at tillæg af olaparib til bevacizumab behandling af disse patienter ved at præsentere upublicerede 

data for HRD positive stadium IV patienter 

 

I gennemgang af uønskede hændelser inddrages data fra olaparib monoterapi studier (SOLO-1 og SOLO-2) for blandt 

andet at perspektivere data fra PAOLA. 

 

 

En række punkter er centrale for denne ansøgning: 

 

• Medicinrådet har godkendt niraparib til alle HRD positive patienter på baggrund af PRIMA studiet. I den 

sammenhæng er det vigtigt at notere sig, at man med udgangpunkt i real-world data fra DGCGs database og 

RESPONSE trial (Marth 2022) kan estimere at patient populationen i PRIMA studiet repræsenterer ~40% af 

stadium III/IV patienter i klinisk praksis i Danmark 

 

• Af denne grund vil en formel indirekte sammenligning ikke alene være fyldestgørende, da effekten af den 

givende intervention således ikke bliver evalueret i alle klinisk relevante patientgrupper. Af den grund vil 

deskriptive data indgå i ansøgningen. Disse data vil blive søgt perspektiveret med data fra andre subgrupper 

for at give fagudvalget og medicinrådet et kvalificeret beslutningsgrundlag 



 

   

Side 17/191 
 

Olaparib_PAOLA vs niraparib _HRD OC_5th validation_AstraZeneca_Updated_26022024 

 

Siden evalueringen af AstraZenecas initiale ansøgning er der for PAOLA-1 studiet præsenteret endelig overlevelses 

analyse baseret på DCO3 med data maturity på 55% og en median opfølgningstid på ~62 måneder. For den HRD 

positive population var median overlevelse forlænget for olaparib + bevacizumab sammenlignet med bevacizumab 

med en større andel af patienter i live efter 5 år (5-års OS rate: 65.5% versus 48.4%; median OS 75.2 versus 57.3 

åneder; HR 0.62; 95% CI 0.45-0.85). 

 

Overordnet kan følgende konkluderes for sammenligningen af olaparib plus bevacizumab versus niraparib for HRD 

positive patienter uden BRCA mutation: 

 

 

OS: 

 

• En 10,5 %-points forbedering i 5-års overlevelsen blev observeret i PAOLA-1 studiet. Dette kan ikke 

sammenlignes med data fra PRIMA studiet, da disse ikke er frigivet. En 29 % reduktion i risikoen før død (HR 

0.71 95% CI 0.45-1.13).  

PSF: 

 

• Baseret på en PAIC mellem PRIMA og gruppen af patienter i PAOLA-1 ekskluderende primært opererede 

stadium III patienter uden rest sygdom fandtes: 

 

✓ Absolut forskel i mPFS på 14 måneder til fordel for kombinationen, der opfylder  Mindste Kliniske 

Relavante Forskel(MKRF) som tidligere blev anvendt i ”Merværdi” evaluering. 

  

✓ PFS rate ved 24 måneder svarende til 11 %-points forskel til fordel for kombinationen , der opfylder 

MKRF på 10 %-points forskel 

 

• For gruppen af ekskluderende primært opererede stadium III patienter uden rest sygdom fandtes følgende: 

 

✓ 82.1 % (61.8 – 92.2) af patienter behandlet med olaparib plus bevacizumab var progressionfri efter 

24 måneder sammenlignet med 46.2 % (21.3 – 67.9) for patienter behandlet med bevacizumab 

 

✓ En 81 % reduktion i risikoen for progression eller død blev observeret (HR= 0.19 95% CI 0.06-0.55). 

Denne reduktion er på niveau med data fra den BRCA muterede subgruppe i PAOLA-1, men lavere 

en generelt observeret for PARPi monoterapi behandling 

Bivirkninger: 

 

• I PAOLA1 studiet var der en sammenlignelig frekvens af Grad 3-4 bivirkninger de to studier i mellem men der 

var variationer i typen af bivirkninger. Grad ≥3 bivirkninger var 57,6% i kombinationsarmen og 50.9% i 

placebo-gruppen. Alvorlig bivirkninger så hos 31% i begge arme. I HRD+ patientgruppen var 

bivirkningsfrekvensen identisk med ITT populationen 

 

• Den indirekte sammenligning mellem PAOLA1 og PRIMA viste at næste alle patienter oplevede bivirkning(any 

grade): 100% olaparib plus bevacizumab; 96% placebo plus bevacizumab; 99% niraparib og 92% placebo. 

Frekvensen af grad ⩾3 bivirkninger var højere for vedligeholdelsesbehandling med niraparib (70%) vs. 

olaparib plus bevacizumab (60%) 
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Livskvalitet: 

 

• I PAOLA var EORTC QLQ-C30 baseline scores var høje og end i begge arme og forblev stabile i den 24 

måneders behandlingsperiode. Desuden var der ikke klinisk betydelige forskelle mellem de to arme målt på 

henholdvis EORTC QLQ-C30, QLQ-OV2 og EQ-5D-5L. Det har ikke været muligt at sammenligne livskvalitet 

data studierne i mellem.   

 

 

Tillige bad Medicinrådet om en separat analyse af stadium IV patienter: 

 

• Bevacizumabs rolle i behandling af stadium IV patienter er belyst i ICON-7 og GOG-218. 26%/25% reduktion i 

risikoen for død blev demonstreret i henholdsvis ICON-7 og GOG-218. I GOG-218 studiet viste en forbedring i 

5-års overlevelse på 12,6 %-point 

 

• Bevacizumabs rolle er yderligere blevet undersøgt i RESPONSE studiet, et real-world retrospektivt 

observationelt studie. Det viste en 50% reduktion i riskoen for død ved tillæg af bevacizumab for stadium IV 

patienter der kan tolerere behandling med platin-holdig kemoterapi 

 

• Sammenholdt understreger det relevansen af bevacizumab som aktiv komparator i randomiserede studier 

 

• For ITT grupperne i PAOLA-1 og PRIMA fandtes følgende PFS HR for tillæg af olaparib til bevacizumab og 

niraparib 

 

✓ PAOLA-1: HR 0.49 95% CI 0.36-0.67 

✓ PRIMA: HR 0.79 95% CI 0.55-1,12 

 

• For gruppen af HRD positive patienter i PAOLA-1 studiet sås en 31% reduktion i risikoen for død ved tillæg af 

olaparib til den aktive komparator bevacizumab (HR 0.69 95% CI 0.42 – 1.13)   

 

 

Med bagrund i ovenstående har AstraZeneca derfor udarbejdet en ny og opdateret ansøgning vs niraparib baseret på:  

 

• Nyligt publicerede overlevelsesdata fra PAOLA-1 og SOLO-1til at underbygge OS diskussionen 

 

• Indirekte sammenligning af PAOLA-1 og PRIMA for HRD+ higher-risk subpopulationen 

 

• Deskriptiv beskrivelse af PAOLA-1 data for HRD+ excl BRCAm lower-risk subpopulationen, da der for 

nærværende ikke er data tilgængelige for niraparib 
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4.1 Samlet konklusion effekt og bivirkninger 

Medicinrådet har accepteret at der var belæg for, at AstraZeneca genansøgte på PAOLA indikationen dog med en ny 

komparator. Vi mener at det er vist, at kombinationen af olaparib og bevacizumab er et veldokumenteret alternativ til 

niraparib baseret på indirekte sammenligninger af effekt og bivirkninger.  

 

Den sundhedsøkomiske del af ansøgningen udgøres af en omkostningsminimeringsanalyse mellem olaparib + 

bevacizumab og niraparib. Der er forskelle i patientpopulationerne i PAOLA-1 og PRIMA og desuden fravær af modne 

OS-data fra PRIMA. I højrisikopopulationen viste resultaterne af gennemsnitsomkostninger pr. patient, at for patienter 

behandlet med olaparib + bevacizumab er omkostningerne over 10 år DKK 981 652, sammenlignet med DKK 1 281 025 

for niraparib monoterapi, dvs. en forskel på DKK – 299 373 (olaparib + bevacizumab omkostningsbesparende). I 

lavrisikopopulationen viste resultaterne af gennemsnitsomkostninger pr. patient, at for patienter behandlet med 

olaparib + bevacizumab er omkostningerne over 10 år 1 202 730 kr. mod 1 882 626 kr. for niraparib monoterapi, dvs. 

en forskel på kr. – 679 897 (olaparib + bevacizumab omkostningsbesparende).  

 

De direkte Lægemiddelomkostninger udgør hovedparten af omkostningerne, og derfor var resultaterne mest 

følsomme over for ændringer i disse for olaparib og niraparib (og behandlingsvarigheden af niraparib) og relativt 

ufølsomme over for andre variabler. Antagelsen vedrørende behandlingsvarighed for niraparib følger danske 

retningslinjer, dvs. 36 måneder. 

 

Budgetkonsekvensberegningerne omfatter omkostningsimplikationer for introduktion af olaparib + bevacizumab i 

dansk klinisk praksis. I den højrisiko HRD-positive BRCAwt-population viste hovedanalysen, at en sådan introduktion i 

gennemsnit ville føre til en budgetnedgang på 3 % i år 2024, 5 % i år 2025, 13 % i 2026, 17% i år 2027 og 19 % i år 

2028. I lav-risiko HRD-positive BRCAwt-population var der budgetnedgang på 3 % i år 2024, 5 % i år 2025, 14 % i 2026, 

19% i år 2027 og 22 % i år 2028. 

 

Omkostningerne pr. patient og budgetpåvirkning for bevacizumab + olaparib varierede på en forudsigelig måde 

afhængigt af subpopulation og andre variabler. Analysen er meget konservativ, da olaparib + bevacizumab har vist 

signifikant effekt i forhold til aktiv komparator og behandlingen med niraparib er til progression i produktresuméet: "It 

is recommended that treatment should be continued until disease progression or toxicity" (Zejula produktresumé, 

EMA 2022). 

 

5. The patient population, the intervention and choice of comparator(s) 

 

5.1 The medical condition and patient population 

Ovarian cancer, primary peritoneal cancer, or fallopian-tube cancer, hereafter ovarian cancer, is the fourth most 

common cause of cancer-related deaths in women in Denmark. According to Cancerregistered the number of new 

cases in 2021 were 516. This is a decline in case compared to previous years. Persons living with the diagnosis at the 

end of 2021 (prevalence) were 4931 (file:///C:/Users/ktgp476/Downloads/Kraefttilfaelde%202021.pdf ) 
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Figure 2. Current treatment options in Denmark based on DMCs recommendation and DGCGs Guidelines 

 
 
Figure 3. Treatment options based on a DMCs recommendation of the combination of olaparib plus bevacizumab 

Source: 1 baseret på Amgros udbud og behandlingsvejling inkl. Rekommandation. 2 Medicinrådet anbefaling af niraparib 3 DGCG retningslinjer 
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5.2.2 Choice of comparator(s)  

 

The first application submitted to DMC in 2020/2021 was based on bevacizumab as comparator(PAOLA study). In the 

meantime Zejula (niraparib) has been recommended by DMC in the HRD segment. Due to it’s recommendation by 

DMC this application for patients with a HRD+ excl BRCAm profile  will be compared with niraparib monotherapy. 

 

Proprietary name 

Zejula 

 

Generic name 

Niraparib  

 

ATC code 

L01XK02 

 

Pharmacotherapeutic group 

Other antineoplastic agents  

 

Mechanism of action 

Niraparib is an inhibitor of poly(ADP ribose) polymerase (PARP) enzymes, PARP-1 and PARP-2, which play a role in 

DNA repair. In vitro studies have shown that niraparib-induced cytotoxicity may involve inhibition of PARP enzymatic 

activity and increased formation of PARP-DNA complexes resulting in DNA damage, apoptosis and cell death. 

Increased niraparib-induced cytotoxicity was observed in tumour cell lines with or without deficiencies in the Breast 

Cancer (BRCA) 1 and 2 tumour suppressor genes. In orthotopic high-grade serous ovarian cancer patient-derived 

xenograft tumours (PDX) grown in mice, niraparib has been shown to reduce tumour growth in BRCA 1 and 2 mutant, 

BRCA wildtype but homologous recombination deficient, and in tumours that are BRCA wildtype and without 

detectable homologous recombination deficiency. 

 

Dosage regimen 

The recommended starting dose of niraparib is 200 mg (two 100-mg tablets), taken once daily. However, for those 

patients who weigh ≥77 kg and have baseline platelet count ≥150,000/μL, the recommended starting dose of 

niraparib is 300 mg (three 100-mg tablet), taken once daily. 

 

Approved therapeutic indications 

 

Zejula is indicated: 

 

• as monotherapy for the maintenance treatment of adult patients with advanced epithelial (FIGO Stages III and IV) 

high-grade ovarian, fallopian tube or primary peritoneal cancer who are in response (complete or partial) 

following completion of first-line platinum-based chemotherapy. 

• as monotherapy for the maintenance treatment of adult patients with platinum-sensitive relapsed high grade 

serous epithelial ovarian, fallopian tube, or primary peritoneal cancer who are in response (complete or partial) 

to platinum-based chemotherapy 

  

Packaging – types, sizes/number of units, and concentrations  

Unit dose blisters in cartons of 84 × 1 and 56 × 1 tablets. 
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5.3 The interventions 

Proprietary name 

Lynparza 

 

Generic name 

Olaparib  

 

ATC 

L01XK01 

 

Pharmaceutical form 

Lynparza is available as 100 mg and 150 mg tablets for oral administration. 

 

Administration and dosing  

Olaparib is recommended at a dose of 300 mg (2 × 150 mg tablets) taken twice daily with or without food, equivalent 

to a total daily dose of 600 mg. The 100 mg tablet is available for dose reductions. 

 

Mechanism of action  

Olaparib is a potent inhibitor of human PARP enzymes (PARP-1, PARP-2 and PARP-3) that are required for the efficient 

repair of DNA single strand breaks. Through binding to the active site of the PARP enzymes, 28laparib prevents the 

dissociation of the PARP enzyme from the DNA, blocking repair and, in replicating cells, causing a double strand break 

(DSB). In normal cells, DSBs are efficiently repaired by the HRR pathway; however, in HRR-deficient cells e.g. HRR-

mutated cancer cells, DSBs cannot be accurately or effectively repaired resulting in the activation of alternative and 

error-prone pathways. Following several rounds of replication, the genomic stability of cancerous cells becomes 

compromised leading to cellular death, in part due to the already high DNA damage load compared with normal cells. 

 

 

Indication and proposed position in treatment sequence 

 

• Maintenance treatment of adult patients with advanced (FIGO stages III and IV) high-grade epithelial ovarian, 

fallopian tube or primary peritoneal cancer who are in response (complete or partial) following completion of 

first-line platinum-based chemotherapy in combination with bevacizumab and whose cancer is associated with 

homologous recombination deficiency (HRD) positive status defined by either a BRCA1/2 mutation and/or 

genomic instability. 

 

Lynparza is approved for several indications. These are listed in the early sections of this application 

 

Restrictions of use 

The safety and efficacy of 28laparib in children and adolescents have not been established. 

 

Proprietary name 

Avastin. Generic/biosimilars are available. 

 

Generic name 

Bevacizumab  
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ATC: 

L01FG01 

 

Pharmaceutical form 

25 mg/ml concentrate for solution for infusion 

 

Administration and dosing  

 

Front-line treatment:  

Avastin is administered in addition to carboplatin and paclitaxel for up to 6 cycles of treatment followed by continued 

use of Avastin as single agent until disease progression or for a maximum of 15 months or until unacceptable toxicity, 

whichever occurs earlier. The recommended dose of Avastin is 15 mg/kg of body weight given once every 3 weeks as 

an intravenous infusion.  

Treatment of platinum-sensitive recurrent disease:  

Avastin is administered in combination with either carboplatin and gemcitabine for 6 cycles and up to 10 cycles or in 

combination with carboplatin and paclitaxel for 6 cycles and up to 8 cycles, followed by continued use of Avastin as 

single agent until disease progression. The recommended dose of Avastin is 15 mg/kg of body weight given once every 

3 weeks as an intravenous infusion.  

Treatment of platinum-resistant recurrent disease:  

Avastin is administered in combination with one of the following agents – paclitaxel, topotecan (given weekly) or 

pegylated liposomal doxorubicin. The recommended dose of Avastin is 10 mg/kg of body weight given once every 2 

weeks as an intravenous infusion. When Avastin is administered in combination with topotecan (given on days 1-5, 

every 3 weeks), the recommended dose of Avastin is 15 mg/kg of body weight given once every 3 weeks as an 

intravenous infusion. It is recommended that treatment be continued until disease progression or unacceptable 

toxicity. 

The initial dose should be delivered over 90 minutes as an intravenous infusion. If the first infusion is well tolerated, 

the second infusion may be administered over 60 minutes. If the 60-minute infusion is well tolerated, all subsequent 

infusions may be administered over 30 minutes. 

 

Mechanism of action  

Bevacizumab binds to vascular endothelial growth factor (VEGF), the key driver of vasculogenesis and angiogenesis, 

and thereby inhibits the binding of VEGF to its receptors, Flt-1 (VEGFR-1) and KDR (VEGFR-2), on the surface of 

endothelial cells. Neutralising the biological activity of VEGF regresses the vascularisation of tumours, normalises 

remaining tumour vasculature, and inhibits the formation of new tumour vasculature, thereby inhibiting tumour 

growth. 

 

Indication and proposed position in treatment sequence 

• Bevacizumab, in combination with carboplatin and paclitaxel is indicated for the front-line treatment of adult 

patients with advanced (FIGO stages III B, III C and IV) epithelial ovarian, fallopian tube, or primary peritoneal 

cancer.  

• Bevacizumab, in combination with carboplatin and gemcitabine or in combination with carboplatin and 

paclitaxel, is indicated for treatment of adult patients with first recurrence of platinum-sensitive epithelial 

ovarian, fallopian tube or primary peritoneal cancer who have not received prior therapy with bevacizumab or 

other VEGF inhibitors or VEGF receptor–targeted agents.  

• Bevacizumab in combination with paclitaxel, topotecan, or pegylated liposomal doxorubicin is indicated for the 

treatment of adult patients with platinum-resistant recurrent epithelial ovarian, fallopian tube, or primary 
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peritoneal cancer who received no more than two prior chemotherapy regimens and who have not received 

prior therapy with bevacizumab or other VEGF inhibitors or VEGF receptor–targeted agents. 

 

Bevacizumab is indicated in several other indication. See Summery Of Product Characteristics for full overview: 

https://www.ema.europa.eu/en/documents/product-information/avastin-epar-product-information en.pdf 

 

Conclusion 

 

Based on the data from the PAOLA-1 study the intervention addressed in this application is the combination of 

30laparib and bevacizumab for HRD+ excl BRCAm advanced ovarian cancer patients. DMC has previously stated that 

they see no added benefit of the combination of 30laparib + bevacizumab versus 30laparib monotherapy. 

In that context it is worth highlighting the updated OS data from both the PAOLA-1 study (Ray-Coquard 2022) and 

SOLO-1 study (DiSilvestro 2022). 

Despite that PAOLA-1 study represents a patient population with a worse prognosis, a 5-year OS rate of 73% is 

reached representing a 20 %-point increase in 5-year OS rate. A 5-year OS rate of 73 % is also reached in SOLO-1 but 

only representing a 10 %-point increase. 

 

AstraZeneca urge DMC and Fagudvalget to take these newly released OS data into consideration.  

6. Literature search and identification of efficacy and safety studies 

6.1 Identification and selection of relevant studies 

A systematic literature review (SLR) was conducted using PubMed and the Cochrane Library to identify phase 2 and 

phase 3 randomised controlled trials (RCTs) that evaluate efficacy, safety, and quality of life data of maintenance 

treatment of adult patients with advanced (FIGO stages III and IV) high-grade epithelial ovarian, fallopian tube or 

primary peritoneal cancer who are in response (complete or partial) following completion of first-line platinum-based 

chemotherapy in combination with bevacizumab and whose cancer is associated with homologous recombination 

deficiency (HRD) positive status. Searches were conducted up to 7/10/2022. The results were filtered according to the 

parameters of this report and included studies are listed below (Table 6Error! Reference source not found.). The 

entire SLR and excluded studies can be found in appendix A. 

 

As there has passed 8 months since AstraZeneca submitted the application and the arrival of the first validations 

several updates has been published in oncology journals. We have updated Table 6 below to includes these 

publications. 
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3004): 5-year follow-up of a 
randomised, double-blind, 
placebo-controlled, phase 3 
trial. Banerjee S. VOLUME 
22, ISSUE 12, P1721-1731, 
DECEMBER 2021 

https://www.thelancet.co

m/journals/lanonc/article/

PIIS1470-2045(21)00531-

3/fulltext 

5) 
Overall Survival With 
Maintenance Olaparib at a 
7-Year Follow-Up in 
Patients With Newly 
Diagnosed Advanced 
Ovarian Cancer and a BRCA 
Mutation: The SOLO1/GOG 
3004 Trial 
J Clin Oncol. 2023 Jan 
20;41(3):609-617 
https://ascopubs.org/doi/1
0.1200/JCO.22.01549?url v
er=Z39.88-
2003&rfr id=ori:rid:crossre
f.org&rfr dat=cr pub%20%
200pubmed 

 

6) 
Olaparib plus Bevacizumab 
as First-Line Maintenance 
in Ovarian Cancer 
Ray-Coquard I, et al. N Engl 
J Med 2019;381:2416–28  

https://www.nejm.org/doi/

full/10.1056/nejmoa19113

61 

7) 
Efficacy of maintenance 
Olaparib plus 
bevacizumab according to 
clinical risk in patients with 
newly diagnosed, 
advanced ovarian cancer in 
the phase III PAOLA-
1/ENGOT-ov25 trial. Harter 
P., et al  Gynecol 
Oncol. 2022 
Feb;164(2):254-264. 

https://www.sciencedirect.

com/science/article/pii/S00

90825821016735?via%3Dih

ub 

 

 

PAOLA-1 NCT02477644 Inclusion between July 2015 and September 2017 

OS update at ESMO 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

PFS by clinical risk and biomarker status (2021). 

 

 

 

 

 

 

 

OS, PFS, 
Discontinuations, 
AE grade 3 or 
more. HRQoL 
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8) 
PAOLA1/ENGOT- 
Ov 25 investigators. 
Maintenance olaparib plus 
bevacizumab in patients 
with newly 
diagnosed advanced high-
grade ovarian cancer: Main 
analysis of second 
progression-free survival in 
the phase III PAOLA-
1/ENGOT-ov25 trial. 
González-Martín A., et al.  
Eur J Cancer. 2022 
Oct;174:221-231. 

https://www.ejcancer.com/

article/S0959-

8049(22)00447-6/fulltext 

 

9) 
Olaparib plus bevacizumab 
first-line maintenance in 
ovarian cancer: final overall 
survival results from the 
PAOLA-1/ENGOT-ov25 trial. 

Ray-Coquard I. Annals of 
Onc. Vol. 34. 8.  

https://www.annalsofoncol

ogy.org/action/showPdf?pii

=S0923-

7534%2823%2900686-5 

 

 

 

 

 

Analysis of second progression-free survival in the 

phase III PAOLA-1/ENGOt-ov-25 (2022) 

10) 
Niraparib in patients with 
newly diagnosed advanced 
ovarian cancer. González-
Martín A et al; for the 
PRIMA/ENGOT-
OV26/GOG3012 
Investigators. N Engl J Med. 
2019  

https://www.nejm.org/doi/full

/10.1056/NEJMoa1910962 

11) 
Progression-free survival 
and safety at 3.5 years of 
follow-up: results from the 
randomised phase 3 
PRIMA/ENGOT-OV26/GOG-
3012 trial of niraparib 
maintenance treatment in 
patients with newly 
diagnosed ovarian cancer 

PRIMA NCT02655016  Inclusion between July 2016 

And May 17th 2019 

Estimated trial completion Mar-2024 

OS, PFS, 
Discontinuations, 
AE grade 3 or 
more. HRQoL 
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Gonzales-Martin A. 
European Journal of Cancer 
189 (2023) 

https://www.ejcancer.com/arti

cle/S0959-8049(23)00225-

3/fulltext 

12) 
Mirza MR et al. Prospective 
evaluation of the 
tolerability and efficacy of 
niraparib dosing based on 
baseline body weight and 
platelet count: Results from 
the PRIMA/ENGOT-
OV26/GOG-3012 trial. 
Cancer. 2023 Jun 
15;129(12):1846-1855.  
 
https://acsjournals.onlineli
brary.wiley.com/doi/10.10
02/cncr.34706 
 

    

13) 
A phase III trial in Ovarian 
Cancer. 
Perren TJ, et al. N Engl J 
Med 2011; 365:2484-2496  
3) Standard chemotherapy 
with or without 
bevacizumab for women 
with newly diagnosed 
ovarian cancer (ICON7): 
overall survival results of a 

phase 3 randomised trial.. 
Oza AM, Cook AD, Pfisterer 
J, et al. Lancet Oncol. 2015  
https://www.nejm.org/doi/
full/10.1056/nejmoa11037
99 

 

ICON7 ISRCTN91273

375. 

December 2006 to February 2009. 

1528 patients randomized. 

Bevacizumab: 7.5 mg per kilogram of body weight, 

given concurrently every 3 weeks 

 

 

OS update by Oza et al. 2015  

 

 

OS, PFS, 

Discontinuations, 

AE grade 3 or 

more 

14) 
Burger RA, Brady MF, 
Bookman MA, Fleming GF, 
Monk BJ, Huang H, Mannel 
RS, 
Homesley HD, Fowler J, 
Greer BE, Boente M, Birrer 
MJ, Liang SX; Gynecologic 
Oncology Group. 
Incorporation of 
bevacizumab in the primary 
treatment of ovarian 
cancer. N Engl J Med. 2011 

https://www.nejm.org/doi/

full/10.1056/nejmoa11043

90 

 NCT00262847 December 2005 to the last update in July 2019 OS, PFS, 

Discontinuations, 

AE grade 3 or 

more 
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15) Tewari KS, Burger RA, 
Enserro D, Norquist BM, 
Swisher EM, Brady MF, 
Bookman 
MA, Fleming GF, Huang H, 
Homesley HD, Fowler JM, 
Greer BE, Boente M, Liang 
SX, 
Final Overall 
Survival of a Randomized 
Trial of Bevacizumab for 
Primary Treatment of 
Ovarian 
Cancer. J Clin Oncol. 2019 
Sep 10;37(26):2317-2328.  

https://ascopubs.org/doi/f

ull/10.1200/JCO.19.01009 
 

   OS 

16) 
Vergote I., et al. 
Population- 
adjusted indirect treatment 
comparison of the SOLO1 
and PAOLA-1/ENGOT-ov25 
trials evaluating 
maintenance olaparib or 
bevacizumab or the 
combination of both 
in newly diagnosed, 
advanced BRCA-mutated 
ovarian cancer. Eur J 
Cancer. 2021 
Nov;157:415-423. 

https://www.ejcancer.com/

article/S0959-

8049(21)00550-5/fulltext 

 

SOLO1 and 

PAOLA-

1/ENGOT-

ov25 

NCT02477644 June 2015 to August 2022 OS, PFS, AE grade 

3  

17) 
Population-adjusted 
indirect treatment 
comparison of 
maintenance PARP 
inhibitor with or without 
bevacizumab versus 
bevacizumab alone in 
women with newly 
diagnosed advanced 
ovarian cancer 
Hettle et al. Ther Adv Med 
Oncol. 2021; 13: 

Comments to the author 

https://www.ncbi.nlm.nih.g

ov/pmc/articles/PMC10126

591/ 
 

Indirect 

treatment 

comparison 

(ITC) of 

PAOLA-1 

and PRIMA 

  OS, PFS, AE grade 

3 or more 

For detailed information about the key studies, refer to appendix B.  
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7. Efficacy and safety  

In June 2021 DMC recommended niraparib as 1st line maintenance treatment for patients with advanced high-grade 

Ovarian Cancer and whose cancer is associated with positive homologous recombination deficiency (HRD) status 

defined by either a BRCA1/2 mutation and/or genomic instability. AstraZeneca’s first PAOLA application was initially 

rejected by DMC in 2021 but following a re-evaluation AZ were allowed to reapply for an assessment of the added 

value of olaparib in combination with bevacizumab for maintenance treatment of adult patients with advanced (FIGO 

stages III and IV) high-grade epithelial ovarian, fallopian tube or primary peritoneal cancer who are in response 

(complete or partial) following completion of first-line platinum-based chemotherapy in combination with 

bevacizumab and whose cancer is associated with homologous recombination deficiency (HRD) positive status 

excluding patients with BRCA mutation. Comparison should be made against new standard of care being niraparib 

monotherapy. 

As stated in chapter 4, this re-application will overall address the question: 

 

1) Is there an added benefit with the combination of olaparib and bevacizumab maintenance therapy vs. 

niraparib monotherapy for the maintenance treatment  adult patients with advanced (FIGO stages III and IV) 

high-grade epithelial ovarian, fallopian tube or primary peritoneal cancer who are in response (complete or 

partial) following completion of first-line platinum-based chemotherapy in combination with bevacizumab 

and whose cancer is associated with homologous recombination deficiency (HRD) positive status excluding 

patients with BRCA mutation 

 

In addition and based on request from DMC, AstraZeneca’s reapplication will also address the question: 

 

2) Does concomitant bevacizumab to chemotherapy followed by olaparib plus bevacizumab maintenance 

therapy provide an added benefit versus olaparib monotherapy (BRCAm) or niraparib monotherapy (HRD 

positive) for the group of stage IV and inoperable stage III/IV adult patients with advanced  high-grade 

epithelial ovarian, fallopian tube or primary peritoneal cancer who are in response (complete or partial) 

following completion of first-line platinum-based chemotherapy in combination with bevacizumab and 

whose cancer is associated with homologous recombination deficiency (HRD) positive status 

 

AstraZeneca will address the first question  with the following data: 

 

OS: 

• Descriptive data from final OS analysis for the group of HRD+ excl BRCAm patients from the PAOLA-1 

study 

• Discuss the OS signal for HRD+ excl BRCAm patients from PAOLA-1 in context of OS results from 

other PARPi trial in first line advanced ovarian cancer patients 

 

 

PFS 

• PAIC of homologous recombination repair deficiency (HRD)-positive populations excluding patients 

with Stage III disease and no evidence of disease following primary debulking (PRIMA vs PAOLA-1) 

• Descriptive PAOLA-1 data from the subgroup of Stage III disease patients with no evidence of 

disease following primary debulking surgery. PFS signal analyzed  in context of signal observed in 

SOLO-1 

  



 

   

Side 37/191 
 

Olaparib_PAOLA vs niraparib _HRD OC_5th validation_AstraZeneca_Updated_26022024 

 

Safety 

• Naïve comparison of safety signal observed in PAOLA-1 and PRIMA  

 

7.1 Question 1 

 

7.1.1 OS:  Olaparib + bevacizumab compared to niraparib for HRD+ without BRCAm Ovarian Cancer 

patients 

 

The final OS analysis in the PAOLA-1 study was carried out 3 years after the primary PFS analysis, at 55% data maturity 

(data cut-off: 22 March 2022). The median duration of follow up for OS was 61.7 months [interquartile range (IQR): 

57.5-67.0 months] versus 61.9 months (IQR 58.1-66.8 months) in the olaparib and placebo groups, respectively. [Ray-

Coquard et al (2023)]. 

An OS benefit with olaparib plus bevacizumab was observed in patients with HRD-positive tumors without a BRCA 

mutation (by Myriad) with 54,7 % of patients for the olaparib + bevacizumab arm versus 44,2 % for the bevacizumab 

arm being alive at 5 years (median OS, not reached versus 52 months; HR 0.71; 95% CI 0.45-1.13) (Table 7 and Figure 

4). 

Figure 4. KM estimates of overall survival for patients with HRD-positive tumors excluding those with a tumor BRCA mutation 

 
Source: Ray-Coquard et al (2023). 
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Table 7. OS signal in HRD positive patients excluding BRCA mutated  

 
 
 

The observed 10,5 % point difference in 5-year OS rate for HRD-positive tumors without a BRCA mutation is in line 

with the observed 5-year OS benefit observed in SOLO-1 [DiSilvestro 2022], despite that the population in SOLO-1 

consisted of BRCA mutated patients (9,7 % point difference; 73,1 % vs 63,4 %). For the BRCA mutated population in 

PAOLA-1 a difference of 19,4 %-points( 73,2 % vs 53,8%) were observed. 

The numerical OS benefit observed in PAOLA-1 for patients with HRD-positive tumors without BRCA mutations (HR 

0.71; 95% CI 0.45-1.13) might be explained by the relatively small subgroup size (n=97 and n= 55 in the olaparib plus 

bevacizumab and placebo plus bevacizumab arms, respectively) resulting in the large CIs observed. 

A formal Matching-Adjusted Indirect Comparison of OS data from PAOLA-1 study and PRIMA study for patients with 

HRD-positive tumors excluding those with a BRCA mutations would be the preferred tool for indirect comparison of 

treatment across separate trial. This however requires insights into OS data from the trials being compared. 

For the PRIMA study no OS data has been reported for the subset of first line patients with HRD-positive tumors 

excluding those with a tumor BRCA mutations, and therefore AstraZeneca cannot perform a formal MAIC for this 

subgroup of patients. AstraZeneca would support the development of a formal MAIC, if DMC has access to updated 

OS data from PRIMA study. 

7.1.2 Overview of OS results for PARPi approved for treatment of first line advanced ovarian cancer patients 

by EMA 

 

Due to lack of OS data for the group HRD-positive tumors excluding those with a BRCA mutations from the PRIMA 

study, AstraZeneca find it important to contextualize the observed OS result in section 7.1.1 from the discussed 

subgroup in the PAOLA-1 study, with additional OS data from PAOLA-1 and observed OS signal from SOLO-1 and 

PRIMA. Final OS analysis from the PAOLA-1 study and 7-year OS follow-up from the SOLO-1 study  was presented at 

ESMO 2022 and later published in Annals of Oncology [Ray-Coquard 2023] and JCO [Di Silvestro 2022] respectively.  

Table 8 summarizes observed 5-year OS rate and %-points difference observed with PARP inhibitors approved for first 

line treatment of advanced ovarian cancer. The largest numerical improvement were observed with the addition of 

olaparib to bevacizumab for BRCA mutated patients in the PAOLA-1 study resulting in a 19.4 %-points improvement in 

5-year OS rate. For the entire population of patients with HRD-positive tumors, the median duration of OS was 

prolonged with olaparib plus bevacizumab versus placebo plus bevacizumab and a greater proportion of patients were 
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7.1.3 PFS: Olaparib + bevacizumab compared to niraparib for HRD+ without BRCAm Ovarian Cancer 

patients 

 

The section will divide into two subsections due to exclusion of patients with Stage III disease and no evidence of 

disease following primary debulking surgery in the PRIMA study. 

7.1.3.1 PFS: Olaparib + bevacizumab compared to niraparib for HRD+ without BRCAm Ovarian Cancer 

patients excluding patients with Stage III disease and no evidence of disease following primary 

debulking surgery 

 

PFS 

 

The PAOLA-1 study included patients with newly diagnosed stage III/IV high-grade serous or endometrioid ovarian 

cancer, primary peritoneal cancer or fallopian-tube cancer irrespective of previous surgical outcome. 

In contrast the PRIMA study included patients with newly diagnosed stage III/ IV high-grade serous or endometrioid 

ovarian cancer, peritoneal cancer or fallopian-tube cancer in which patients with stage III disease required 

incompletely resected cancer after primary debulking surgery or inoperable disease or receipt of neoadjuvant 

chemotherapy, but excluded patients with Stage III disease and no evidence of disease following primary debulking 

surgery. 

 

Table 9 displays the observed PFS from the population of patients with HRD-positive tumors excluding those with a 

tumor BRCA mutation suggesting a longer mPFS for patients treated with the combination of olaparib plus 

bevacizumab. However due to the significant differences between study populations, a formal indirect treatment 

comparison between the two studies should be performed. 

 

 
Table 9. Naive comparison of PFS results for the population of HRD positive excluding BRCAm in PAOLA-1 and PRIMA  

 
1) Based on DCO2; Gonzales-Martin 2023 
2) Based on final OS DCO (DCO3) presented at ESMO Gynaecological Cancers 2023 as mini-oral by Gonzales-Martin 
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Indirect comparison of PAOLA-1 and PRIMA 

 

As previous discussed in chapter 5, variations in baseline characteristics exist between the study population in PRIMA 

and the “high-risk” population in PAOLA-1. An unanchored matching-adjusted indirect comparison (MAIC) was 

performed to assess the comparative efficacy of olaparib + bevacizumab (based on data from PAOLA-1 DCO1) vs 

niraparib, bevacizumab + placebo, and placebo in the maintenance treatment of women with HRD+ advanced Ovarian 

Cancer. At the time of analysis, there was insufficient data available from the HRD+ population of the PRIMA study on 

PFS2 and OS endpoints, and on post-baseline prognostic variables or effect modifiers (e.g. use of subsequent PARP-

inhibitor or bevacizumab-therapy after disease progression, which could have been imbalanced) to enable the 

comparison of these endpoints. Therefore, the MAIC focuses on PFS only.  

The MAIC methodology closely followed the recommendations of the NICE decision support unit review (TSD18) of 

the use of population-adjusted indirect comparisons (PAIC) for technology appraisals (Phillippo et al. 2016). Following 

TSD18, an unanchored comparison was performed due to the lack of a common comparator arm across studies. The 

unanchored MAIC included the adjustment of all relevant prognostic and effect modifiers (whether in imbalance or 

not) between the HRD+ populations of PAOLA-1 and PRIMA.  

The matching analysis was performed on the subset of the HRD+ population of PAOLA-1 who met the more restrictive 

FIGO disease staging and surgical outcome inclusion criteria of PRIMA. This involved excluding those HRD+ patients 

from PAOLA-1 who had FIGO stage III disease and no residual tumour after primary debulking surgery (n=211). The 

population used in the matching analysis (referred to as the PRIMA-modified dataset hereafter) comprised stage III 

patients with inoperable disease or residual disease after primary debulking surgery or those who had received 

neoadjuvant chemotherapy, as well as any patients with stage IV disease. 

The matching analysis was performed on any baseline characteristics reported in PRIMA that was found to be 

potentially prognostic or an effect-modifier for PFS with olaparib + bevacizumab or bevacizumab + placebo. This was 

established via a series of Cox proportional hazards regression analyses that included covariates for baseline factor, 

randomized treatment, and an interaction term between randomized treatment and baseline covariate. The results of 

these analyses were used to determine if factors were potentially prognostic and/or effect-modifiers of PFS in PAOLA-

1 using a 20% significance level. Any factor that was considered as a stratification variable in either PRIMA or PAOLA-1, 

and for which baseline data were reported in PRIMA, was also considered in the matching analysis. The final list of 

variables was reviewed by an external statistician with experience in ovarian cancer and compared against the 

published literature reporting prognostic factors for PFS in newly-diagnosed advanced ovarian cancer. 

Following TSD18, the matching of PAOLA-1 to PRIMA was achieved through propensity score weighting (Phillippo et al. 

2016). The matching was performed separately for each arm of PAOLA-1 and using the baseline characteristics of the 

niraparib arm of PRIMA as the target for matching. The matched PAOLA-1 dataset was then combined with pseudo 

patient-level data from PRIMA, recreated from the published Kaplan-Meier graphs for the HRD+ population. All results 

were then summarized via weighted Cox regression and Kaplan-Meier methods. 

 

As mentioned the remaining group of patients in PAOLA1 excluding the patients with Stage III disease and no 

evidence of disease following primary debulking surgery (n=595), can be characterized as a relative heterogenous 

population compared to the population of patients with Stage III disease and no evidence of disease following primary 

debulking surgery.  Since baseline characteristics for the population of HRD positive excluding BRCA mutated patients 

in the PRIMA study is unknown for AstraZeneca the indirect comparison have been performed on ITT and HRD positive 

population. Results presented in the following represents data from the comparison of HRD positive patients. 

 

Results from the PAIC Kaplan-Meier curves after matching are displayed in Figure 7 with corresponding median PFS 

values shown in Table 10. 
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Figure 7. Kaplan Meier estimates of PFS based on PAIC between HRD population in PAOLA-1 & PRIMA  

 
Source: Hettle 2021 

 

 
Table 10. Absolute differences in mPFS between PAOLA-1 and PRIMA 

 
1 See table 5 for further details. For PAOLA-1 population represent ESS with target population being presented for PRIMA 

 

 

Based on the MAIC an absolute difference of 14,0 months with the addition bevacizumab to olaparib versus niraparib 

were observed (Table 10). In the former “Merværdi” assessment an absolute difference (MKRF) of 6 months was 

required to show a clinical meaningful benefit. The 14 months advantage more than fulfill this goal. 

 

In addition, an 11 %-points difference were observed for PFS-rate at 24 months (Table 11) meeting previous defined 

MKRF of 10 %-point. These data suggests a maintained benefit of the addition of bevacizumab to olaparib versus 

niraparib, since identical PFS rates at 24 months were observed in the control arm in the two studies. 
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Table 11. PFS-rate at 24-months in PRIMA and PAOLA-1 study  

 
1 See table 5 for further details. For PAOLA-1 population represent ESS with target population being presented for PRIMA  

 

For HRD-positive patients, maintenance olaparib plus bevacizumab was associated with statistically significant 

improvements in PFS compared with either placebo plus bevacizumab, niraparib or placebo alone, reducing the risk of 

disease progression by 43% for the HRD positive patients treated with olaparib plus bevacizumab versus niraparib 

(HR=0,57 95% CI 0,41-0,79) (Figure 8). 
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Figure 8. PAIC comparison of progression-free survival. Forest plot showing results in (a) biomarker-unselected patients and (b) 

HRD-positive patients 

 

 

In summary the PAIC suggest an added benefit of the combination olaparib plus bevacizumab versus niraparib for the 

HRD+ subpopulation investigated. 

 

7.1.3.2 PFS:  Olaparib + bevacizumab compared to niraparib for HRD+ excluding BRCAm for Ovarian 

Cancer patients with Stage III disease and no evidence of disease following primary debulking surgery 

 

Unlike in the PRIMA study patients with Stage III disease and no evidence of disease following primary debulking 

surgery were eligible in the PAOLA-1 study. This population constitutes 26 % of the population in the PAOLA-1 study, 

which correspond to the observed frequency in Real-World populations (Marth 2022). 

 

A total of 121 patients in the PAOLA-1 study were defined as being HRD positive in addition to having stage III disease 

with no evidence of disease following primary debulking surgery (Harter et al 2022). Out of those, 51 patients were 

defined as HRD positive without a BRCA mutation (Table 12) 
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7.2 Question 2 

Following a meeting with Fagudvalget, DMC has requested that AstraZeneca address the role of bevacizumab added 

to PARPi maintenance treatment for the subpopulation of stage IV patients. AstraZeneca will address the question in 

two steps: 

 

• Can bevacizumab be considered an active comparator for Stage IV patients based on current clinical evidence 

(Section 7.2.1)? 

 

• Will the addition of olaparib to bevacizumab improve outcome for the subgroup of Stage IV HRD+ patients 

(section 7.2.2)? 

 

In addition AstraZeneca will discuss the role of bevacizumab in the treatment of inoperable patients however due to a 

very low number of subjects presenting as inoperable HRD+ in PAOLA-1 a firm conclusion is not possible. 

 

The role of bevacizumab in clinical practice were assessed as a secondary objective in the RESPONSE trial [Marth 

2022]. In a 7 country analysis set of this trial, [Lindemann et al 2023] reported subgroup analysis of the “higher-risk” 

subgroup per ICON-7 definition. In the analysis set (n=954), 46% (n=441) belonged to high-risk subgroup (Figure 10) 

 
Figure 10. Flow-chart of patients selected for analysis in the RESPONSE trial 

 
Source: RESPONSE 

 

This proportion of high-risk patients in a Real-World setting were higher than seen in the ICON-7 population, with 

high-risk population constituting of 33% of the total ICON-7 population (Table 14). 
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Table 14. The High-risk patient population in the RESPONSE study and ICON-7 study 

 

 
Source: RESPONSE and ICON-7 

 

In addition, data from this real-world population demonstrated that the proportion of stage IV patients and 

inoperable Stage III patients were significant higher than seen in ICON-7 (Stage IV: 62 % vs 36%; inoperable stage III 

patients: 21% vs 6%; (Table 14) highlighting the relevance of interpreting results from RCT and MAIC in the context of 

a real-world population. In order to limit bias, the effect of bevacizumab in treatment of high-risk patients were 

further investigated in the subgroup of patients receiving chemotherapy. Of the 441 high risk patients, 386 (88%) 

received chemotherapy.  

 
A 51% reduction in risk of death (HR of 0,49 (95% CI 0,18-0,78; p=0.002) was observed for patients receiving 

bevacizumab versus patients treated without addition of bevacizumab (Figure 11). 

Figure 11. OS in chemotherapy treated high-risk patients 

 

Source: RESPONSE 
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In ICON-7 a 22% reduction in the risk of death were oberserved (HR 0,78 95% CI 0,63 – 0,97). Evidence of non-

proportionality rendered a hazard ratio difficult to interpret in ICON-7 (Oza et al 2015). For that reason and due to 

variation in assessment point and assessment period, an adjusted HR associated with bevacizumab use were 

estimated, based on individual patient data from the published Kaplan-Meier survival curves in the ICON-7 study for 

the period 5 months since diagnosis and with a follow-duration of 20 months. The HR for the Bevacizumab group was 

0.60 with 95% CI 0.43-0.85 compared to those not receiving Bevacizumab comparing favourably with observed data 

from a real-world population in the RESPONSE trial 

Further when adjusting for patient and disease characteristics in the RESPONSE trial (Figure 12) the effect of 

bevacizumab remained significant with a HR of 0,50 (95 CI 0,31-0,81). 

Figure 12. Adjusted HR for high risk patients in RESPONSE trial 

 

In conclusion, data from both RCT and real-world setting suggest clinical meaningful activity of bevacizumab in a high-

risk population highlighting the relevance as an active comparator. 

7.2.1 Stage IV patients 

 

According to DGCG data Annual report Stage IV patients constitute 45 - 51% % of Stage III-IV patients. The relative 

distribution of stage IV patients in RCT varies significantly, but it is important to reflect on the denominator in these 

calculations. As an example stage IV patients constituted 17% of the ITT population in SOLO-1, but 30% of the High-

risk population with corresponding numbers for PAOLA-1 being 30%/41% respectively. In the PRIMA study – often 

being characterized as a population of high-risk patients – stage IV patients constituted 35% of this high-risk 

population ( Table 15). 
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 Table 15. Relative distribution of Stage IV patients in selected studies investigating interventions in 1. line advanced OC 

 
1 Data from year 19/20; 20/21; 21/22 . Percentage estimated out of total number of stage III/IV patients 

 

Results from the GOG-218 study first presented in NEJM in 2011 by Burger et al, and after a median follow-up 102.9 

months [Tewari et al 2019] a median OS of 42,8 months in the bevacizumab concurrent followed by bevacizumab 

maintenance arm versus a median OS of 32,6 months in the placebo arm [∆ of 10,2 months] for patients with stage IV 

disease were reported. A corresponding HR of 0.75 [95% CI, 0.59 to 0.95] were observed, and based on image analysis 

(Figure 13) the observed 5-year OS rate for patients with stage IV disease in the bevacizumab-concurrent plus 

maintenance arm were 34,9 % versus 22,3 % in the placebo arm yielding an 12,6 %-point improvement in 5-year OS 

rate. 

 
Figure 13. Kaplan Meier estimates of OS for subgroup of Stage IV patients in GOG-218. 

 
Source: GOG-218 
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In ICON-7, a similar HR for overall survival (HR 0,74 95% CI 0,53-1,05) was demonstrated for stage IV patients, with 

data from RESPONSE trial demonstrating a 50% reduction in the risk of death [HR 0,50 95% CI 0,28-0,91] for stage IV 

patients receiving chemotherapy (Table 16 and Table 18). 

 
Table 16. Effect estimates on overall survival (OS) in patients receiving platinum-based chemotherapy with or without 

bevacizumab 

 
Source: GOG-218 

 

The above data clearly demonstrates a clinical meaningful effect of bevacizumab in the subgroup of stage IV patients 

both in RCT and an in Real-world population resembling clinical practice. The 12,6 %-point improvement in 5-year OS 

rate observed in GOG-218 corresponds to the improvement in 5-year OS rate observed in SOLO-1 and in PAOLA-1 for 

the HRD+ patients without a BRCA mutations.  

These data further highlights the importance of the PAOLA-1 study, where the effect of a PARPi (Olaparib) were 

investigated as an addition to an already active treatment (bevacizumab). Neither of PARPi monotherapy studies 

addresses this question. 

In PAOLA-1 the primary PFS analysis (DCO1) demonstrated that addition of Olaparib to bevacizumab versus 

bevacizumab for stage IV patients led to a 51 % reduction in the risk of progression or death in the ITT population [HR 

0.49 CI 95% 0.36–0.67]. 

 

In PRIMA a 21%/12% reduction in risk of progression or death were observed for Stage IV patients at DCO1 and DCO2 

respectively for the ITT population. Results from the study also demonstrated a 55% reduction in risk of progression or 

death for the group of Stage IV patients being HRD positive [ HR 0.45 95% CI 0.27-0.77; EPAR], which is in line with 

data from SOLO-1, where a 51%  reduction in risk of progression or death were observed for BRCAm Stage IV patients 

(Table 17). 
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7.2.2 Inoperable patients 

According to DGCG’s Annual Report 2021-2022 the percentage of stage IIIC-IV without operation range from 32,8% in 

2019/20 to 37,3% in 2021/22. This percentage is higher than reported in the RESPONSE Trial, being a Real-World  

observational study including data from Norway, Finland, Denmark, Austria, Netherlands, Belgium, Portugal and Israel 

where 19,9 % of advanced ovarian cancer were reported inoperable. 

In general (see Table 19), the subgroup of inoperable advanced ovarian cancer patients is  underrepresented in a group 

representative randomized clinical trials enrolling advanced ovarian cancer patients, ranging from 0% in GOG-218 to 

7% in the PAOLA-1 study. For the HRD positive subgroup in the PRIMA study all patients had surgery procedures 

related to the study indication. 

Table 19. Proportion of Inoperable patients in Randomized clinical Trials and Clinical Practice 

 

1 Data represents stage IIIC-IV in 2021-22 

Limited data exist investigating the role of bevacizumab for this group of patients constituting a third of IIIC-IV patients 

in clinical practice in Denmark. ICON-7 enrolled 30 inoperable patients corresponding to 2 % of ITT population. Final 

OS analysis from ICON-7 were reported by Oza et al in 2015 (data maturity of 49% and a median follow-up of 48,8 in 

bevacizumab arm vs 48,6 months in control arm ).  

For the group of inoperable patients a 48% reduction in the risk of death were reported [HR 0,52 95% CI 0,21-1,27]. 

The numerical OS benefit observed for this patient group is most likely explained by the relative small subgroup size 

(n=30) resulting in the large CIs observed. 

The role of bevacizumab for inoperable patients were assessed in the subgroup of High-Risk patients receiving 

chemotherapy in the RESPONSE trial. Of the 386 patients high-risk patients receiving chemotherapy 151 had no 

surgery procedure performed. Addition of bevacizumab resulted in a 63 % reduction in the risk of death [HR 0,39 95% 

CI 0,18-0,78] supporting the findings in ICON-7 (Table 16). 

These data suggest a significant effect of bevacizumab in the subgroup of inoperable patients, and AZ believe that 

bevacizumab has an important role in the treatment of this specific subgroup of patients. 

Addition of olaparib to bevacizumab were investigated for a small subset of patients in PAOLA-1 (n=59). Due to the 

limited size of the subgroup further split into HRD positive subgroup without BRCA mutations is considered 

inappropriate, but in the result from primary PFS analysis in PAOLA-1, a HR of 0,57 [95% CI 0,32 – 1,01] were 

demonstrated regardless of HRD or BRCA status. 

AstraZeneca support further Real-world evidence generating activities in this setting, and are funding the HERO study, 

a prospective observational study in advanced ovarian cancer sponsored by NSGO-CTU. 
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Haematological adverse events (any grade) of anaemia (42% olaparib plus bevacizumab; 64% niraparib), neutropenia 

(18% olaparib plus bevacizumab; 42% niraparib) and thrombocytopenia (9% Olaparib plus bevacizumab; 66% 

niraparib) were all more common with niraparib compared with Olaparib plus bevacizumab. 

Hypertension (any grade) were more commonly observed with combination of olaparib plus bevacizumab (46% vs 

18%) whereas no apparently difference in nausea & vomiting was observed between the treatment. Frequency of 

Grade ≥3 fatigue were numerical higher with niraparib. 

 

For Individual Starting Dose (ISD), the following adverse events (grade 3 & 4) were observed with an increased 

frequency (>10%) in comparison of olaparib + bevacizumab and niraparib (ISD): 

 

• Niraparib: Neutropenia; thrombocytopenia 

• Olaparib + bevacizumab: hypertension 

No increased frequency (<10%) was observed for the following AEs 

 

• Anemia; nausea, vomiting, fatigue 

In order to assess safety profile of the combination of olaparib and bevacizumab the absolute difference in grade 3 & 

4 versus niraparib and olaparib monotherapy are displayed in Table 24. 
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Table 24. Frequency of Grade 3 & 4 Adverse Events in various 1. & 2. line PARPi maintenance studies 

 
1 Data based on initial data cut-off in respective studies2 ISD: Individualized starting dose 

 

• In the PRIMA study a frequency of grade 3-4 AE’s of 70,5% (ITT population) were observed. For patients on 

Fixed Starting Dose (FSD) a frequency of 75,9 % were reported compared with a frequency of 60,4% for 

patients on Individualized Starting Dose (ISD). 

• In PAOLA-1 ITT, a frequency of grade 3 & 4 AE’s of 57,6% were observed. Observed absolute difference 

compared to PRIMA IIT/ISD population is ÷ 12,9/ ÷2,8 %-point hence below the MKRF defined by DMC 

leading to the conclusion that the two treatment options do not differ in terms of frequency of Grade 3 & 4 

AEs. 
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However the profile of the side effects suggest a difference  between the two treatment options which is supported 

by the PAIC. An increased risk of hematological toxicity is observed with niraparib, however hypertension more often 

reported with or without addition of olaparib.  

 

Adverse events in BRCAm populations vs non-BRCAm 

 

Based on DCO1 safety data(Clinical study report) from PAOLA-1, we do not see significant differences between SAS 

and SAS split on tBRCAm population and non-tBRCAm population with regards to addition of olaparib to bevacizumab 

(Table 25).  

 

AstraZeneca have not been able to identified published safety data from PRIMA study where SAS has been spilt on 

tBRCAm and non-tBRCAm population. However safety data from NOVA trial assessing the role of niraparib in platinum 

sensitive Ovarian Cancer patients reveal no difference in any AE, AE≥3, SAE, Any AE leading to discontinuation or 

death between gBRCAm cohort and non-gBRCAm cohort hence suggesting identical safety profile (Table 26). 

 
Table 25. Observed safety profile from PAOLA-1 split on tBRCAm population and non-tBRCAm population 

 
1) Source: Clinical Study Report AstraZeneca Olaparib-D0817C00003 (GINECO-OV125b); data from DCO1 
2) SAS: Safety Analysis Set 
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Table 26. Data from NOVA trial split on gBRCAmut and non-gBRCAm cohort 

 
1) FDA Assessment report of NOVA trial; table 11-27 

 

 

Adverse events of Special Interest(AESI). PAOLA-1 

 

With DCO3 re-assessment of adverse events of special interest were performed. Incidence of MDS/AML and new 

primary malignancies remained low and balanced between arms (Table 27). 

 

 
Table 27. Incidence of AESI at DCO 1, 2 & 3 in PAOLA-1 

 
 

7.4 HRQoL PAOLA-1 ITT and HRD+ population 

7.4.1 EORTC QLQ ITT population 

EORTC QLQ-C30 baseline scores were generally high and similar in both arms (68.64 in the olaparib + bevacizumab 

arm and 67.14 in the placebo + bevacizumab arm) and remained stable across the 24-month treatment period. No 

clinically meaningful difference in HRQoL was observed between the treatment arms over the 24-month treatment 

period (Table 28) or across individual timepoints. Adjusted mean change from baseline over 24 months was 0.13 

points for the olaparib + bevacizumab arm and -0.46 points for the placebo + bevacizumab arm, with the threshold for 

a meaningful difference being a 10 point change. Similar results were observed for the physical and role functioning 

scales of the QLQ-C30. A transient worsening in the mean nausea/vomiting score for patients in the olaparib + 
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The visual analogue scale score also did not support a meaningful deterioration from baseline for patients in the 

olaparib/bevacizumab arm relative to patients in the placebo/bevacizumab arm (Figure 15). 
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7.4.3 PAOLA1 EQ-5D-5L HRD+ population 

 

Mean EQ-5D-5L scores and change from baseline in HRD+ subgroup is shown below in Figure 16 and Figure 17. 
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7.4.4 PAOLA1 EORTC QLQ-C30 ITT and HRD+ population 

PROs for HRQoL were gathered using the EORTC Quality of Life Questionnaire Core 30 (QLQ-C30) and the ovarian 

cancer specific module (QLQ-OV28), every 12 weeks for two years from first study drug administration. Change from 

baseline in EORTC QLQ-C30 GHS was regarded as the key analysis of the PROs; this was analysed using a mixed model 

for repeated measures (MMRM) analysis of the change from baseline (defined as prior to first dose) in QLQ-C30 global 

health status (GHS) for each visit. At DCO1, in the HRD+ population, HRQoL remained stable across the 24-month 

treatment period in both the olaparib + bevacizumab and placebo + bevacizumab arms (Table 29).(ref AstraZeneca 

Data on File 219) No clinically meaningful changes from baseline in GHS/QoL score were observed across timepoints in 

either treatment arm (Figure 18). Similar results were also observed in the following EORTC QLQ-C30 functional scales: 

role functioning, physical functioning, emotional functioning and social functioning [ref AstraZeneca Data on File 219]. 

Collectively, these data show that the addition of olaparib to bevacizumab does not negatively impact on the HRQoL 

of HRD+ patients and are consistent with the manageable safety profile of olaparib + bevacizumab treatment. 

Furthermore, GHS/QoL scores as well as role, social, and emotional functioning scores remained stable in the olaparib 

+ bevacizumab group in the follow-up period, although these data should be interpreted with caution given small 

sample sizes, and EORTC QLQ-C30 summary data in the HRD+ group were consistent with that in the ITT population, 

confirming the robustness of the HRD+ data. 
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7.4.5 HRQoL SOLO-1 

 

FACT-O  

 

Patient-reported HRQoL was assessed using the FACT-O questionnaire, while patient health status was measured 

through the EQ-5D-5L questionnaire. The FACT-O is composed of several subscales: physical, social/family, emotional, 

and functional well-being scales, as well as the additional concerns scale consisting of specific ovarian cancer 

symptoms. The primary HRQoL analysis in SOLO1 was the TOI, change from baseline over the first 24 months in the 

TOI score, an established single targeted index derived from the FACT-O questionnaire. The TOI targets the most 

relevant symptoms and functional and physical well-being that can be directly related to symptoms and AEs. The TOI 

is composed of the following scales of the FACT-O: physical and functional well-being and additional concerns. 

Baseline scores for the TOI and FACT-O were high with no differences between treatment arms for all patients. Mean 

TOI scores at baseline were 73.6 and 75.0 for patients in the olaparib and placebo arms, respectively. 

 

Over 24 months, patients in the olaparib arm remained stable with no detrimental effect, whereas, patients in the 

placebo arm showed small but not clinically relevant improvements.  

The estimated difference between the arms was significant, but not clinically meaningful because as TOI scores range 

from 0 to 100, a clinically meaningful difference is defined as ±10 points, and the observed between-group difference 

in the change in TOI score was <10 points.  

 

The adjusted mean change from baseline in TOI score over 24 months for patients in the olaparib arm was 0.30 (95% 

CI −0.717, 1.318) and 3.30 (95% CI 1.839, 4.758) for patients in the placebo arm. The estimated difference in 

treatment arms was -3.00 (95% CI −4.779, −1.216; P=0.001)(Figure 19). The observation of no clinically meaningful 

worsening in TOI of olaparib relative to placebo in HRQoL was supported by a sensitivity analysis using area under the 

curve (AUC) over all visits. This analysis found that up to 24 months there were no statistically significant or clinically 

relevant differences between the treatment arms (estimated difference −2.05; 95% CI −5.596, 1.501; P=0.2573).  

The primary measure of HRQoL, the FACT-O TOI score, did not decrease and there was no clinically significant 

deterioration in TOI of olaparib relative to placebo or baseline in HRQoL. 
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EQ-5D-5L  

 

The impact of treatment and disease state on health state utility was assessed by the EQ-5D-5L using a weighted 

health state index score over time (until the treatment cap). Overall, there was no worsening or deterioration in 

HRQoL for patients in the olaparib arm compared with patients in the placebo arm (Figure 20). 

The EQ-5D-VAS records the respondent’s self-rated health on a vertical, VAS where the endpoints are labelled ‘best 

imaginable health state’ and ‘worst imaginable health state’. The VAS score also did not support a worsening or 

deterioration of patients in the olaparib arm relative to patients in the placebo arm (Figure 21Error! Reference source 

not found.).   
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7.4.6 HQRoL PRIMA 

 
In PRIMA PROs (FOSI, EQ-5D-5L, EORTC-QLQ-C30, EORTC-QLQ-OV28) were collected every 8 weeks (±7 days) for 56 

weeks beginning on cycle 1/day 1, then every 12 weeks (±7 days) thereafter while the patient received study 

treatment. Once a patient discontinued treatment, PRO evaluations were performed at the time of treatment 

discontinuation and then at 4, 8, 12, and 24 weeks (±1 week for each timepoint) after the end of treatment, regardless 

of the status of subsequent treatment (Table 30) . A mixed effects model for repeated measures (MMRM) was 

performed to compare between-treatment difference adjusting for correlations across multiple time points within a 

patient and controlling for the baseline value. Adjusted mean difference and 95% CIs were presented to illustrate the 

effect of treatment. Adjusted means and standard error bars were plotted over time. 

 

Table 30. Functional Assessment of Cancer Therapy-Ovarian Symptom Index (FOSI) Completion Status by Visit. 

 
 

 

 

For the PRIMA ITT population patient-compliance rates for the HRQoL questionnaires were high for all HRQoL tools 

and remained consistently >80% throughout the trial.  

The average scores for abdominal/GI symptoms and other chemotherapy side effects were maintained or slightly 

improved during the trial and were largely comparable in both treatment groups throughout the trial.  

EORTC QLQ-C30:The average global health/overall QoL and individual domain scores were comparable for niraparib 

and placebo groups throughout the trial. The average score for global health/overall QoL was maintained or slightly 
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improved during the trial. Similarly, scores for physical function, fatigue and pain were maintained or improved during 

the trial (Figure 22). 

 

Figure 22. Results of the EORTC QLQ-C30 in the full ITT population in PRIMA.   

 

 
Source. Niraparib application DMC 2020 

 

Data presented in abstract form (Freyer G, Int J Gynecol Cancer. 2020;30(Suppl 3):A12-A3) showed that there was no 

difference in HRQoL outcomes between the HRD and HRP subgroups.  

 

Maria-Pilar Barretina-Ginesta(Ther. Adv Med Oncol. 2022; 14) published an update based on PRIMA results and 

measured on quality-adjusted PFS (QA-PFS) and quality-adjusted time without symptoms of disease or toxicity (Q-

TWiST). They concluded that in patients with advanced OC, first-line maintenance therapy with niraparib was 

associated with longer QA-PFS and Q-TWiST compared with placebo. Significant benefit was seen in both the HRD and 

overall ITT populations, confirming the benefit of niraparib in genetically diverse patients with OC. “Collectively, these 

findings demonstrate that niraparib maintenance treatment is associated with a PFS improvement and that treatment 

benefit is maintained even when HRQoL and/or toxicity data are combined with PFS in a single measure”. Further a 

recently publication on fixed dose(FSD) and Individual dosing(ISD) reported data on EQ-5D-5L [Mirza et al. 2023]. In 

this publication no differences were seen in mean Functional Assessment of Cancer Therapy–Ovarian Symptom Index 

or EQ-5D-5L health utility index scores between patients receiving niraparib and placebo in the ISD and FSD subgroups 

(Figure 23) 
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Figure 23. Functional Assessment of Cancer Therapy–Ovarian Symptom Index or EQ-5D-5L health utility index scores 

 
Source: Mirza et al. Cancer, June 2023. This figure is from the supplementary appendix. AstraZeneca has copyrights to this publication 

7.4.7 HQRoL bevacizumab trials 

 
 
In the GOG-0218 trial, the FACT-O TOI score prior to treatment was 67.4 (66.1; 68.7) in the bevacizumab maintenance 

group and 68.2 (66.9; 69.5) in the placebo group. Prior to cycle 21 the scores had increased to 78.6 (77.3; 79.9) in the 

bevacizumab maintenance group and 77.6 (76.2; 79.0) in the placebo group. Thus, in both treatment groups, HRQoL 

improved during the trial and there was no obvious difference between the groups.  

 

In the ICON7 trial, the EOCTC QLQ-C30 global HRQoL score was 55.1 (53.5; 56.7) at baseline in the bevacizumab group 

and 58.6 (57.1; 60.1) in the control group. At the end of bevacizumab maintenance treatment, the global HRQoL 

scores increased to 69.7 (68.0; 71.4) in the bevacizumab group and 76.1 (74.3; 77.9) in the control group indicating 

that HRQoL improved in both groups during the trial. The difference between groups at week 54 was small but 

statistically significant (-6.4 [-9.0; 3.7], P<0.0001), indicating a greater improvement in the control group (Figure 24).  
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Figure 24. Global health status score over time ICON7 

 
Source: Perren et al 2011. AstraZeneca has copyrights 

 

In summary, based on available data from the GOG-0218 and ICON7 trials, bevacizumab treatment was associated 

with a small improvement in HRQoL, but improvements were more pronounced in the control group. 

7.4.8 Comparative HRQoL PAOLA-1, PRIMA, SOLO-1 and bevacizumab studies 

 
Indirect or narrative comparisons of niraparib, olaparib, olaparib + bevacizumab and bevacizumab within the HRQoL 

will not be meaningful due to differences in patient-groups and HRQoL methods. In the “bilag til medicinrådet 

anbefaling af niraparib. 2020” it was also concluded that “indirect or narrative comparisons of niraparib, olaparib and 

bevacizumab are not considered meaningful. However based on the clinical trial data described , treatment with 

niraparib and bevacizumab seemed to be associated with small improvements in HRQoL, whereas treatment with 

olaparib was not. None of the 3 medicines were associated with any deterioration in HRQoL; ”Niraparibs effekt på 

livskvalitet overfor bevacizumab og olaparib kan ikke kategoriseres”. 

 

In the same report Fagudvalget concludes ”Fagudvalget vurderer, at der ikke er grund til at antage, at nogen af 

behandlingerne har klinisk relevant effekt på livskvaliteten ved de anvendte målemetoder”. 

 

Regarding the combination of olaparib and bevacizumab the overall conclusion is that, results from EORTC QLQ-C30, 

QLQ-OV28, EQ-5D-5L indicated that addition of olaparib to bevacizumab does not result in a deterioration in patient 

HRQoL. Given that treatment with olaparib + bevacizumab results in a significant PFS gain, it is important that this is 

not accompanied by a detrimental impact in HRQoL. Patients treated with olaparib in addition to bevacizumab can 

therefore expect benefits of a longer PFS, with the detrimental impact of subsequent chemotherapy consequently 

being delayed, without a decrease in QoL. 
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8. Health economic analysis 

8.1 Model 

8.1.1 Modelling approach 

The model presents a cost-minimization analysis, including both average costs per patient and budget consequences, 

for olaparib + bevacizumab compared with niraparib for patients within the BRCAwt (non-BRCAm positive) part of the 

HRD-positive indication for olaparib + bevacizumab. 

Ideally, the health economic analysis should be a full cost-effectiveness analysis with the incremental cost per QALY as 

measure, according to Medicinrådet guidelines. However, there are limitations in the data availability that makes a full 

cost-effectiveness analysis unattainable in this case: 

 

• No mature OS data have as yet been presented from the PRIMA study, which would be required for an indirect 

comparison. Interim OS data were presented in the EPAR (EMA 2020), but with less than 10% maturity and no 

significant outcome (HR HRDpos: 0.61; 95% CI: 0.265 – 1.388). No OS data at all have been published specifically 

for the HRDpos BRCAwt subpopulation in PRIMA. 

• The PRIMA study only covers a high-risk population, i.e. patients with residual disease after surgery. Hence, it 

would be theoretically impossible to compare olaparib + bevacizumab with niraparib in the low-risk population. 

 

For these reasons, the approach taken here is a cost-minimization analysis between olaparib + bevacizumab and 

niraparib. This approach builds on the assumption that the efficacy is the same for olaparib + bevacizumab and niraparib 

and that only difference is in the costs. We would like to emphasize very strongly that the cost-minimization approach 

used in this application does not mean that we think that these treatments are equal from the efficacy standpoint, but 

we have taken a pragmatic and conservative approach given the availability and the comparability of the data from the 

PAOLA-1 and PRIMA clinical trials. 

 

The results of a population-adjusted indirect treatment comparison suggested that combination treatment with 

olaparib plus bevacizumab as maintenance treatment improves PFS for women with newly diagnosed advanced ovarian 

cancer compared with niraparib alone in a high-risk population. Maintenance olaparib plus bevacizumab reduced the 

risk of disease progression or death by 43% (HR 0.57; 95% CI: 0.41-0.79) vs. niraparib in the HRD-positive population 

(Hettle et al., 2021). See also section 7.1.3, Figure 8. 

 

Comparative PFS data are not sufficient for a cost-utility analysis. However, no indirect treatment comparison of OS has 

yet been conducted between PAOLA-1 and PRIMA due to limited data availability. Overall survival data in PRIMA are 

not yet regarded as mature based on the prespecified analysis plan (https://www.gsk.com/en-gb/media/press-

releases/zejula-niraparib-shows-durable-and-sustained-long-term-progression-free-survival-benefit-in-the-prima-

study-of-first-line-platinum-responsive-advanced-ovarian-cancer/). 

 

A naïve comparison of the OS HR for the whole HRD positive population would indicate similar hazard ratios for OS, 

although the comparators are different. In the final OS analysis of PAOLA-1, there was a 38% reduction in risk of death 

for olaparib + bevacizumab vs bevacizumab alone (HR 0.62; 95% CI 0.45–0.85). In the HRDpos BRCAwt population, there 

was a 29% reduction in risk of death for olaparib + bevacizumab vs bevacizumab alone (HR 0.71; 95% CI 0.45–1.13). The 
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niraparib OS HR for the HRDpos group is 0.61 as mentioned above, with 95% CI: 0.265 – 1.388. Hence, olaparib + 

bevacizumab has a similar OS HR compared with bevacizumab alone as niraparib has with placebo for the HRDpos 

population. 

 

Given that olaparib + bevacizumab shows as good relative efficacy versus an active comparator arm (bevacizumab) as 

niraparib showed versus placebo, it reasonable to assume that the efficacy regarding for olaparib + bevacizumab is at 

least as good as for niraparib monotherapy. Hence, a cost-minimization approach is both feasible and very conservative. 

 

8.1.2 Other basic modelling assumptions 

The model includes both a calculation on the average cost per patient over the time horizon, and a calculation on budget 

impact. The model structure follows the standard format for calculating the budget impact of new treatments and is 

closely aligned with other budget impact models (BIMs) in oncology that have been presented and accepted by health 

technology appraisal (HTA) authorities. The cost per patient analysis has been adapted to follow Medicinrådet 

guidelines. The model was populated with patient numbers (for the budget impact), relevant treatments (intervention, 

comparator, subsequent therapies), healthcare resource use, and cost data that are relevant in a Danish setting. 

 

Market share data for niraparib in the current scenario (without olaparib + bevacizumab) and with olaparib + 

bevacizumab (if the combination would be recommended) are based on AstraZeneca’s internal estimations. Data on 

eligible patients, market shares and duration of treatments were combined to estimate the number of patients on each 

treatment per year. The cost analyses include costs for drug acquisition, monitoring, administration, patient time and 

transport, and treatment-related adverse event (AE) costs.  

 

First line treatment for ovarian cancer starts with chemotherapy, or chemotherapy in combination with bevacizumab. 

Olaparib can then be used as maintenance therapy after chemotherapy, either as monotherapy or in combination with 

bevacizumab. (However, olaparib monotherapy is only indicted for BRCAm-positive patients in first line advanced 

ovarian cancer and is not included here). The cost of chemotherapy at the start of first-line treatment, i.e. before 

olaparib treatment is initiated as maintenance therapy, is assumed to be same in all arms and is therefore not included 

in the estimated costs. 

 

Hence, the treatment initiation of olaparib occurs after chemotherapy and defines the starting point of the cost model. 

Treatment with bevacizumab includes two phases, first the concomitant phase in which bevacizumab is given in 

combination with chemotherapy, which implies more frequent administrations and monitoring, and thereafter the 

maintenance phase in which patients receive treatment with only bevacizumab. Thus, the treatment with bevacizumab 

starts earlier than treatment with olaparib. Since the total cost for bevacizumab must be considered for a fair 

comparison, the costs for bevacizumab occurring prior to the bevacizumab maintenance phase is included as if the two 

treatments had the same starting point. 

 

8.1.3 Model structure 

The model is similar to a partitioned survival model used for oncology treatments in general, but it builds on the time 

to treatment discontinuation rather than progression-free survival and post-progression survival. Overall survival is only 

used to limit the long-term costs of routine disease monitoring and follow-up, but are otherwise not used in the model. 

In Figure 25 below there is a schematic description of the model. 
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• The most important aspect is the time-to-treatment discontinuation modelling (TTD) modelling. That is just a 

straightforward extrapolation of the TTD KM curves from the PAOLA-1 study. As we have noted before, we do 

not have a separate TTD KM curve for niraparib for this patient population (non-BRCA HRD+), and in any case 

the PRIMA study only included high-risk patients. Therefore, the non-BRCA HRD+ low-risk TTD has to be 

modelled based on olaparib + bevacizumab data in any case. 

• The subsequent therapy is modelled based on time to first subsequent therapy from either the SOLO1 trial or 

the PAOLA-1 trial. However, TFST is not used directly, as it cannot just be tagged on to the TTD curve. Instead, 

the TFST data is transformed into a distribution of patients on subsequent therapy over time, as is described in 

the file. 

• Patients who are no longer on treatment may still have some follow-up costs for disease monitoring. These 

costs are limited by the overall survival. 

 
Figure 25. Schematic structure of the cost-minimization model. 

 
 

 

8.2 Relationship between the data for relative efficacy, parameters used in the model and relevance for Danish 

clinical practice  

8.2.1 Time horizon and discount rate 

AstraZeneca proposes a time horizon of 10 years for the base-case analysis of average costs per patient and year. The 

time horizon for the cost per patient is long enough to capture the cost per patient for both olaparib and niraparib, as 

well as relevant subsequent therapies. A 5-year time horizon and a 25-year time horizon for the cost per patient are 

tested in scenario analysis. A 5-year time horizon is used for the total budget impact, based on Medicinrådet guidelines. 

This might not be long enough to capture all subsequent therapies fully, but an even longer time perspective is also 

associated with more uncertainty regarding for example future market shares. 

A discount rate of 3.5% was used in the cost per patient analysis according to the latest recommendations from the 

Ministry of Finance (https://fm.dk/media/18371/dokumentationsnotat-for-den-samfundsoekonomiske-

diskonteringsrente_7-januar-2021.pdf). 
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As we do not have a separate time-to-treatment discontinuation (TTD) curve for bevacizumab from start to finish (i.e., 

bevacizumab infusions given pre- and post-randomization, including those given in combination with chemotherapy 

before the initiation of olaparib), we had to make some simplifying assumptions. We have assumed that the treatment 

duration for bevacizumab from start to finish would be approximately the same as the treatment duration from start to 

finish for olaparib. Given the numbers available, this is a reasonable assumption. According to the Clinical Study Report 

(CSR) for PAOLA-1, the mean TTD for olaparib + bevacizumab was 15.2 months. The mean TTD for the bevacizumab 

component of the olaparib + bevacizumab arm post-randomization was 10.0 months and the median number of 

infusions during this time period was 15. The PAOLA-1 CSR also states that the median number bevacizumab infusions 

from start to finish was 21 (including pre- and post-randomization). If the mean is approximately proportional to the 

median number of infusions, this would imply a mean TTD from start to finish of around 21/15*10.0 = 14 months. This 

is quite close to the mean TTD for olaparib + bevacizumab. Hence, it seems to be a good approximation that the total 

TTD from start to finish is similar for olaparib and bevacizumab. (The maximum recommended number of cycles of 

bevacizumab is 22, which corresponds to around 15 months. The CSR notes that that most patients in the PAOLA-1 

study received close to the number of recommended cycles). The indication for bevacizumab in first line epithelial 

ovarian, fallopian tube and primary peritoneal cancer is the following: “Avastin is administered in addition to carboplatin 

and paclitaxel for up to 6 cycles of treatment followed by continued use of Avastin as single agent until disease 

progression or for a maximum of 15 months or until unacceptable toxicity, whichever occurs earlier”. 

The PAOLA-1 trial used 15 mg/kg dosing as this is in line with the indication for bevacizumab, but the model can use 

both 7.5 mg/kg and 15 mg/kg based on the ICON7 and the GOG-0218 trials, respectively. Both of these studies are 

referred to in the Danish ovarian cancer guidelines (DGCG 2023): 
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8.2.6 Treatment duration in the model 

To be consistent, the extrapolated curves were used for both olaparib + bevacizumab and for niraparib (up to 2 years 

for olaparib + bevacizumab and up to 3 years in the base case for niraparib). For the high-risk group, the lognormal 

distribution was chosen based on best statistical fit according to AIC and BIC (Table 34) and for the low-risk group, 

Weibull distribution was chosen based on best statistical fit according to AIC and BIC (Table 35). Alternative distributions 

are tested in sensitivity scenarios. Most of the distributions had reasonably good fit during the period for which data 

are available, with the exception of the Gompertz distribution for the TTD curve in the high-risk HRD+ BRCAwt subgroup. 

In terms of clinical plausibility of the extrapolations, the risk of progression is highest at the beginning and will tend to 

decrease over the long run [Banerjee 2021, Ray-Coquard 2023]. As treatment discontinuation is correlated with 

progression, that would suggest that a lognormal distribution or Weibull distribution with decreasing risk would fit the 

TTD data in the long run (at least if treatment would have continued beyond 24 months for olaparib + bevacizumab).   

 
Table 34. Parametric fit according to Akaike and Bayesian information criteria (TTD in the high-risk group, olaparib + 

bevacizumab arm) 

 

Model AIC BIC 

Exponential 481.76 483.91 

Weibull 442.87 447.16 

Loglogistic 436.57 440.86 

Lognormal 428.41 432.70 

Gompertz 461.43 465.72 

Gamma 443.71 448.00 
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Table 35. Parametric fit according to Akaike and Bayesian information criteria (TTD in the low-risk group, olaparib + bevacizumab 

arm)  

 

Model AIC BIC 

Exponential 245.93 248.08 

Weibull 228.56 232.85 

Loglogistic 229.21 233.50 

Lognormal 229.81 234.10 

Gompertz 257.56 261.85 

Gamma 229.14 233.43 

8.2.7 Overall survival 

 

Overall survival is not used in the model as an efficacy measure, only to estimate the correct resource use over time 

(i.e. the proportion of patients still alive using resources). For this reason, no subgroup analyses of OS have been 

performed specifically for the high-risk and low-risk HRD+ BRCAwt subgroups. 

 

OS in the HRD positive BRCAwt subgroup in shown in Figure 31. 

 

 
Figure 31. Kaplan Meier overall survival curve per arm for the HRD positive BRCAwt subgroup 

 

 
Source: Ray-Coquard (2023) 
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OS extrapolations were performed with standard parametric distributions Figure 32). The models are plotted with the 

KM data to illustrate how well they capture the trends. Most distributions have relatively good visual fit, with some 

having better fit for the first 24 months and other better fit between 24 and 60 months. 

 
Figure 32. Kaplan-Meier plot of OS in HRD+ BRCAwt with extrapolations 

 

 
 

The lognormal distribution was chosen based on best statistical fit according to AIC and BIC (Table 36). Alternative 

distributions are tested in sensitivity scenarios. A corresponding figure with longer time axis is included in Appendix G 

(section G2) as Figure G28. In terms of clinical plausibility of the extrapolations, the risk of death will tend to decrease 

over the long run [DiSilvestro 2022]. That would also suggest that a lognormal distribution would be suitable for 

extrapolating the OS data in the long run. 

 
Table 36. Parametric fit according to Akaike and Bayesian information criteria (OS in HRD+ BRCAwt (olaparib + bevacizumab 

arm) 

 

Model AIC BIC 

Exponential 814.83 825.18 

Weibull 819.48 829.83 

Loglogistic 806.43 816.78 

Lognormal 805.29 815.64 

Gompertz 817.55 827.90 

Gamma 814.70 825.05 
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Subsequent chemotherapy 

The cost of subsequent chemotherapies are calculated based on the total cost of each therapy (medication acquisition 

and administration), the share of patients receiving each therapy (informed by the SOLO-1 appraisal for olaparib), and 

an average number of treatment lines. 

 

The start time for subsequent chemotherapy treatments was based on time to first subsequent therapy. However, the 

time to subsequent therapy curves are not used directly in the budget impact model, as the curves need to be 

transformed into the proportion of patients on subsequent therapy during each time period. This can be calculated 

based on the proportion of patients new on chemotherapy each month, in combination with the treatment duration, 

which is assumed to be 6 three-week cycles corresponding to 3.5 months (15 weeks) of treatment. For example, if 1% 

of the population is initiated on chemotherapy each month, then 3.5 * 1% = 3.5% of patients will be on treatment with 

chemotherapy each month in the steady state. In reality, the proportion initiated on chemotherapy varies over time. 

The percentage on subsequent treatment in a patient cohort will increase over time to a peak as more and more patients 

get further lines of therapy and then decline over time (Figure 33).  

 

It is assumed that all chemotherapy is dispensed within 10 years, which we refer to as renormalization. According to 

the SOLO-1 TFST curve, 77.4 % in the olaparib group and 96.5% in the control group have had subsequent therapy within 

10 years. In PAOLA-1, the corresponding probabilities are for olaparib + bevacizumab 94% and 98% for bevacizumab 

alone. Renormalization means that the probability in each month for being on treatment in the unadjusted data are 

divided by the cumulative probability of getting treatment within 10 years. Hence, the probability of getting subsequent 

therapy within 10 years adds up to 100%, which is clinically more plausible than subsequent therapy beyond 10 years. 

Note that for the control arm in SOLO-1 and for both arms in PAOLA-1, the renormalized data will differ little from the 

original data, as the probability of getting subsequent therapy is at least 94% for all of these groups. 

 

As the time to progression is long for both olaparib + bevacizumab in PAOLA-1 and for olaparib monotherapy in SOLO-

1, it is plausible to assume that a proportion of the patients will never have any relapse at all. In the first line, the 

treatment has curative intent, and a majority of the patients in PAOLA-1 and SOLO-1 had no residual disease after 

surgery (Moore 2018, Ray-Coquard 2019). Therefore, it is assumed that patients undergo on average 3 lines of 

subsequent chemotherapy after olaparib+bev / olaparib and 4 after bevacizumab or watch and wait within this time 

frame. In Study 19, a trial investigating olaparib as 2nd line treatment and beyond, on average 4 subsequent lines of 

chemotherapy were used within a time frame of 6.5 years of median follow up (Friedlander 2018). 

 

Overall, at the time of the data cut-off for the PFS analysis in SOLO-1, the proportion of patients in the placebo arm that 

had started a first subsequent therapy was 72% compared with 35% the olaparib arm, i.e. twice as much for watch and 

wait. A large part of this difference is driven by PARP inhibitors as first subsequent therapy in the placebo arm, but 

chemotherapy was also used as subsequent therapy at some point by 58% in the placebo arm vs. 36% in the olaparib 

arm (AZ data on file 2018). On the other hand, over the whole follow-up time in Study 19, the average number of 

chemotherapy lines was very similar in both arms, 4.1 in the olaparib arm vs 4.2 in the placebo arm (Friedlander 2018). 

This means that olaparib is adding a treatment line rather than replacing chemotherapy in the second-line setting and 

beyond. In the first-line setting, however, there is a possibility a proportion of the patients with no residual disease after 

surgery will not relapse in a long time, which could diminish the use of subsequent chemotherapy, in particular in the 

olaparib + bev arm in PAOLA-1 and the olaparib arm of SOLO-1, compared with Study 19 (2nd line treatment and 

beyond). Therefore, three subsequent lines of chemotherapy seems like a reasonable assumption in this setting for 

olaparib + bev and olaparib, while 4 would be a plausible assumption for bevacizumab or watch and wait. The number 

of subsequent lines of chemotherapy is varied in a sensitivity scenario. 
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Figure 33. Proportion of patients on chemotherapy as subsequent therapy over time (estimated so that 100% of the 
chemotherapy is dispensed over 10 years). 

  
 

Subsequent bevacizumab 

Subsequent bevacizumab is limited as it is used in the treatment arm and also for one of the comparisons in the cost 

analysis. Subsequent bevacizumab was used for the niraparib arm. SOLO-1 is used as data source for subsequent 

bevacizumab, as PAOLA-1 did not include an olaparib monotherapy arm or a watch and wait arm. It is assumed that a 

proportion of these patients would quality for bevacizumab use in later lines. As for subsequent chemotherapy, the 

start time for subsequent bevacizumab treatments was based on time to first subsequent therapy. 

 

However, the time to subsequent therapy curves are not used directly in the budget impact model, as the curves need 

to be transformed into the proportion of patients on subsequent therapy during each time period. This can be 

calculated based on the proportion of patients new on chemotherapy each month, in combination with the treatment 

duration, which for bevacizumab is assumed to be 11.7 months on average based on the time to treatment 

discontinuation in the OCEANS study (Roche 2012) (Figure 34). OCEANS was a randomized, double-blind, phase III 

trial, comparing the efficacy and safety of chemotherapy (gemcitabine and carboplatin) plus bevacizumab 

(bevacizumab arm) and gemcitabine and carboplatin plus placebo (placebo arm) in patients with platinum-sensitive 

relapsed ovarian cancer (Aghajanian 2012). 

 

Apart from the longer mean treatment duration, the calculation is performed in the same way as for chemotherapy. For 

example, if 1% of the population is initiated on chemotherapy each month, then 11.7 * 1% = 11.7% of patients will be 

on treatment with bevacizumab each month in the steady state. In reality, the proportion initiated on chemotherapy 

and bevacizumab varies over time. The percentage on subsequent treatment in a patient cohort will increase over time 

to a peak as more and more patients get further lines of therapy and then decline over time. It is assumed that all 

chemotherapy and bevacizumab is dispensed within 10 years after diagnosis. 
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Figure 34. Proportion of patients in OCEANS remaining on bevacizumab (solid line) compared to progression (dotted line) 

 
Source: Roche (2012). 

 

In SOLO-1, 9 patients in the olaparib arm (8.8% of patients who progressed in olaparib arm [9/102]) and 12 patients in 

watch and wait arm (12.5% of patients receiving who progressed in watch and wait arm [12/96]) received bevacizumab 

in addition to chemotherapy in the relapsed disease setting (second and further lines). These are also the proportions 

of subsequent bevacizumab used in the base case. The proportion of patients receiving bevacizumab in the relapsed 

disease setting in current Danish clinical practice is probably higher than that. Hence, the proportion of patients 

receiving subsequent bevacizumab therapy sourced from SOLO1 may be a conservative assumption. We used SOLO1 as 

the base case for the proportion of patients receiving subsequent therapy with bevacizumab but tested higher 

proportions of second line bevacizumab in sensitivity scenarios. It is notable that even though PAOLA-1 included 

bevacizumab as first line treatment in both arms, 48 patients in the olaparib + bevacizumab arm (8.9%) and 33 patients 

in watch and wait arm (12.3%) received antiangiogenic therapy, presumably mostly with bevacizumab, in addition to 

chemotherapy in the relapsed disease setting (second and further lines). 

 

A summary of the percentage with subsequent therapy, the treatment mix, the time to subsequent therapy and the 

treatment duration is presented in Table 39. 
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Figure 35. Average costs per patient for olaparib + bevacizumab vs olaparib monotherapy over 10 years, base case 

 

8.13 One-way sensitivity analysis: Olaparib + bevacizumab vs. niraparib in the high-risk HRD+ BRCAwt 

subpopulation 

A one-way sensitivity analysis was also performed for key variables in the model. The variables included in the one-way 

sensitivity analysis were the discount rate, drug acquisition costs, administration costs, monitoring costs, patient time 

and transport costs, and AE costs (Table 53). A positive % change means higher savings with olaparib + bevacizumab 

compared with niraparib. 

 

Except for the discount rate, time frame, maximum treatment duration for niraparib, proportion of patients treated 

with subsequent bevacizumab (bev) in the niraparib arm and the TTD and OS extrapolation methods, all variables were 

varied with ±20%. The results were most sensitive to drug acquisition costs for olaparib and niraparib and the niraparib 

treatment duration, but relatively insensitive to other variables, with the exception of the proportion of patients treated 

with subsequent bev in the niraparib arm and TTD extrapolation method. It is notable that the method for OS 

extrapolation has almost no impact at all, as most of the costs occur within the first few years and the OS extrapolations 

are quite similar for the first 6 years or so. 

 

 

  









 

   

Side 108/191 
 

Olaparib_PAOLA vs niraparib _HRD OC_5th validation_AstraZeneca_Updated_26022024 

Figure 36. Average costs per patient for olaparib + bevacizumab vs bevacizumab alone over 10 years, base case 

  

 

8.15 One-way sensitivity analysis: Olaparib + bevacizumab vs. niraparib in the low-risk HRD+ BRCAwt  

subpopulation 

A one-way sensitivity analysis was also performed for key variables in the model. The variables included in the one-way 

sensitivity analysis were the disco unt rate, drug acquisition costs, administration costs, monitoring costs, patient time 

and transport costs, and AE costs (Table 56). A positive % change means higher savings with olaparib + bevacizumab 

compared with niraparib. Except for the discount rate, time frame, maximum treatment duration for niraparib, 

proportion of patients treated with subsequent bevacizumab (bev) in the niraparib arm and the TTD and OS 

extrapolation methods, all variables were varied with ±20%. The results were most sensitive to drug acquisition costs 

for olaparib and niraparib and the niraparib treatment duration, but relatively insensitive to other variables. It is notable 

that the method for OS extrapolation has almost no impact at all, as most of the costs occur within the first few years 

and the OS extrapolations are quite similar for the first 6 years or so. It is also notable that treatment to progression 

with niraparib in the low-risk population could lead to very high treatment costs. As treatment to progression is in line 

with the Zejula SmPC, it is a relevant scenario. 
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costs, and therefore results were most sensitive to changes in drug acquisition costs for olaparib, niraparib and the 

treatment duration of niraparib, and relatively insensitive to other variables. 

 

In the low-risk population, the results on average cost per patient showed that for patients treated with olaparib + 

bevacizumab, the costs over 10 years are DKK 1 202 730, compared with DKK 1 882 626 for niraparib monotherapy, i.e. 

a difference of DKK -  679 897 (olaparib + bevacizumab cost saving). The drug acquisition constitutes the major part of 

the costs, and therefore results were most sensitive to changes in drug acquisition costs for olaparib, niraparib and the 

treatment duration of niraparib, and relatively insensitive to other variables. 

 

As mentioned in the introduction, bevacizumab has a concomitant phase with chemotherapy, while olaparib treatment 

is initiated after platinum-based chemotherapy. However, the earlier start of bevacizumab treatment is not a problem 

in practice for the cost analysis. Bevacizumab is discounted more with the same starting point as olaparib compared 

with a slightly earlier start, but this discounting effect is very small and can be neglected for practical purposes.   

 

The budget impact calculations include cost implications for introducing olaparib + bevacizumab in Danish clinical 

practice. In the high-risk HRD positive BRCAwt population, the base case results showed that such an introduction would 

on average lead to a budget decrease of 3% in year 2024, 5% in year 2025, 13% in 2026, 17% in 2027 and 19% in year 

2028. In the low-risk HRD positive BRCAwt population, there was budget decrease 3% in year 2024, 5% in year 2025, 

14% in 2026, 19% in 2027, and 22% in year 2028. 

 

The cost per patient and budget impact for olaparib + bevacizumab varied in a predictable way depending on 

subpopulation and other variables. The analysis is conservative as the treatment with niraparib is to progression in the 

SmPC: “It is recommended that treatment should be continued until disease progression or toxicity” (Zejula Summary 

of Product Characteristics, EMA 2022). With treatment to progression for niraparib, the difference in cost would 

increase considerably and the cost savings with olaparib + bevacizumab would be even larger.  It is also notable that 

olaparib + bevacizumab has shown superior efficacy vs. an active comparator arm in PAOLA-1, while niraparib has 

showed efficacy vs. watch and wait in PRIMA. Hence, the cost-minimization approach itself is also conservative.  

 

11. List of experts  
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Appendix C Baseline characteristics of patients in studies used for the comparative 

analysis 

 

Baseline characteristics are included in Table 2, Table 4, and Table 5 in section 5.1.1.
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Appendix D Efficacy and safety results per study 

 

Data from relevant clinical trials are included in the table below. 

 
Efficacy and safety results are also discussed in chapter 7. In particular, see efficacy and safety results in Table 10Error! Reference source not found. - Table 13  
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Discontinuations 
HRD+ 

Placebo + bev 127 8 (6.1%) 
1,46; 6,12 
 

AE of CTCAE grade 3 
or 
Higher. HRD+ 

Olaparib + bev 255 144 (56.5%) 
 -5.9¸16.5 NA RR=1.1 0,90; 1,35 NA 

Calculated by AstraZeneca 

Placebo + bev 127 65 (51.1 %) 

OS HRD+ BRCAm  

Olaparib + bev 255 NR(NR, NR) 

NA NA NA HR= 0.55  0.33, 0.92 0.0189 

 
 

Placebo + bev 135 NR(NR, NR) 

Median OS 
Olaparib + bev 537 56.5m 

4.9m NA NA HR=0.92 (0.76; 1.12) 0.418 
2022 update 

Placebo + bev 269 51.6m 

Median OS HRD+ 
exBRCA 

Olaparib + bev 97 NR 
NA NA NA HR=0.71 (0.45; 1.13) NA 

2022 update 

Placebo + bev 55 52m 

Median OS BRCAm 
Olaparib + bev 157 75.2m 

8.3m NA NA HR=0.60 (0.39; 0.93) NA 
2022 update 

Placebo + bev 80 66.9m 

Median OS HRD+ 
incl. BRCAm 

Olaparib + bev 255 46.8m 
29.2m NA NA HR=0.41 (0.32; 0.54) NA 

2022 update 

Placebo + bev 132 17.6m 

HQoL (QLQ-C30) 

Olaparib + bev 
 
 
 
 
 

 

537 

 0.13 (1.02, 1.27) 

0.59 -1.40, 2.57 P = 0.5626 NA NA NA 

The analysis was 
performed using an 
MMRM analysis of the 
change from baseline 
QLQ-C30 QoL score for all 
post-baseline visits (up to 
study treatment 
discontinuation) with 
treatment, visit and 
treatment by visit 
interaction included as 
explanator variables and 
the baseline QLQ-C30 QoL 
score included as a 
covariate along with the 
baseline QLQ-C30 QoL 
score by visit interaction.  

Placebo + bev 269 
-0.46 (-2.08, 
1.16) 

Olaparib + bev 398   NA RR=1.1 0.96; 1.33 NA NA 
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AE of CTCAE grade 3 
Higher Risk 

Placebo + bev 194  

Supplement material 
Harter et al. 2022 
Calculated by 
AstraZenca. DCO 
March 2019 

Discontinuations 
HRD+ non- BRCAm  
Higher Risk 

Olaparib + bev 398  
 NA R=3.3 1.81; 6,11 NA NA 

Calculated by 
AstraZenca. DCO 
March 2019 Placebo + bev 194  

AE of CTCAE grade 3 
Lower Risk 

Olaparib + bev 137  
 3,4% NA RR=4,53 1,67, 12,3 NA NA 

Calculated by 
AstraZenca. DCO 
March 2019 Placebo + bev 73  

Discontinuations 
non- BRCAm  
Lower Risk 

Olaparib + bev 137  
18,3% NA RR=1.07 0.82;1.39 NA NA 

Calculated by 
AstraZenca. DCO 
March 2019 Placebo + bev 73  
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Median OS 
7 years update in () 

Olaparib 260 

NR.(NR (NR; NR)) 
70.4 % alive (67 %) 

 0.9 
%(20.5%) 

NA NA 

 
HR=0.95 
(HR=0.55)  
 

(0.60; 1.53) 
((0.40; 0.76)) 

P=0.8903 
(p=0.004) 

At the time of the DCO (17 May 
2018), data were immature 
(82/391 events, 21.0% maturity). 7 
years update was published in J. of 
Clinical Onc. September 2022.  
DCO (March 7, 2022). The median 
duration of treatment was 24.6 
months with olaparib and 13.9 
months with placebo, and the 
median follow-up was 88.9 and 
87.4 months 

Placebo 131 
NR ( 75.2 months (95% 
CI, 65.4, NR) 
69.5 % alive (46.5%) 

3-year OS rate 
Olaparib 

 
260 

 
84%  4 % NA NA HR=0.95  (0.60; 1.53) NA 

At the time of the DCO (17 May 
2018), data were immature 
(82/391 events, 21.0% maturity)  

Placebo 131 80% 

TFST 

Olaparib 
 
260 

64.0 m (47.7; 93.2) 

 NA NA HR=0.37  (0.28; 0.48) NA 

7 years update was published in J. 
of Clinical Onc. September 2022.  
DCO (March 7, 2022). Data 
maturity 59.6% 
 

Placebo 131 15.1 m (12.7; 20.5) 

TSST 
Olaparib 

 
260 

93.2 m (84.2; NR) 
 NA NA HR=0.50  (0.37; 0.67) NA 

7 years update was published in J. 
of Clinical Onc. September 2022.  
DCO (March 7, 2022) 
Data maturity 48.6% Placebo 131 40.7 m (32.9; 54.4) 

Discontinuations due 
to AEs. 7 years 
update in () 

Olaparib 260 11,5 % (11.9%)   
 

  (4.0 – 14.5) NA  RR = 5.0 (3.9) 
(1.56; 16,08) 

(1.4; 10.8) 
NA 

RR calculated by AstraZeneca 

Placebo 131 2,3 % (3.1%) 

HQoL 
24 months 

Olaparib 237 0.3 (-0.72, 1.32) 
- 3.00 (-4.8 - -1.2) P=0.001 NA NA NA 

TOI scorer. Baseline 73.6 (SD 12.8) 
and 75 (SD 13.1)  

Placebo 125 3.3 (1.84, 4.76) 
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Any AE 

Olaparib 260 256 (98,5%) 

 NA NA RR=1.07 (1.01; 1.12)  

7 years update was published in J. 
of Clinical Onc. September 2022.  
DCO (March 7, 2022) 
RR and CI intervals Calculated by 
AstraZeneca 

Placebo 130 120 (92.3%) 

AE of CTCAE grade 3 
or higher. 7 years 
update in () 

Olaparib 260 39.2 % (39,6%) 
 
 

(11.4 – 30.4) NA 
RR = 2,13  
RR = 1.99 

(1.44, 3.14) 
((1.36; 2.88)) 

NA 

7 years update was published in J. 
of Clinical Onc. September 2022.  
DCO (March 7, 2022) 
RR and CI intervals Calculated by 
AstraZeneca 
 

Placebo 130 18.5 % (20%) 
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Appendix G Extrapolation  

 

G1. Parametric estimates of time-to-treatment discontinuation 

As only the olaparib + bevacizumab arm is used in the extrapolations and not the control arm 

(bevacizumab alone), testing the proportional hazards assumption is of less relevance than if 

relative efficacy over time is considered. 

 

Some standard statistics are still included, such as cumulative hazard plots, Cox-Snell residuals and 

Schoenfeld residuals. 

G1.1 Kaplan Meier plot – High-risk HRD+ BRCAwt population 
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G1.2 Treatment duration – High-risk HRD+ BRCAwt population 

 

 

 

G1.3 Logrank test(s) – High-risk HRD+ BRCAwt population 

Table G1. Logrank test(s) – High-risk HRD+ BRCAwt population 

 

row_names Statistic df p-value 

No stratification 3.686 1 0.055 

 

G1.4 Restricted means – High-risk HRD+ BRCAwt population 

Restricted means are calculated until the last time point where each arm has observations, using  

the area under KM curve with confidence interval at the 95% level. 

 
Table G2. Restricted means  

Arm RMST SE Lower CI Upper CI p-value 

Placebo bd 14.023 1.146 11.778 16.268  

Olaparib 300 mg bd 14.849 1.094 12.705 16.993  

Difference 0.826 1.584 -2.279 3.930 0.602 

G1.5 Cumulative Hazards plots – High-risk HRD+ BRCAwt population 

The following are diagnostic plots to check assumptions. Linear trends indicate that there are no 

clear violations to the model assumptions for the corresponding distribution In the exponential 

diagnostic plot, the gradient corresponds to the hazards and parallel lines indicate proportional 

hazards In the Weibull, parallel lines indicate proportional hazards and a gradient of 1 indicates 

exponential survival. In the Loglogistic diagnostic plot, parallel lines indicate proportional odds and 

in the Lognormal diagnostic plot, parallel lines indicate constant acceleration. 
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Figure G6. Cox Snell residuals 

 
 

A straight line with slope=1 in the Cox Snell residuals plot indicates that a Cox model fits the data 

well. 
 
Schoenfeld residuals have been calculated using the km transform. 
 
Table G3. Chi square statistics for the Schoenfeld residuals 

 

 chisq df p 

Olaparib 
300 mg bd 

4.025 1 0.045 

 
Figure G7. Schoenfeld residuals 

 
 

The Schoenfeld residuals can be used to test the proportional hazard assumption. If PH, the plot of 

the residuals against time should show a linear trend with slope=0. The visual inspection of this 
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plot is more important than the test, however, a p-value  is also output as the result of a test of 

non-negative slope (Therneau and Grambsch). 

 

G1.6 AIC/BIC values – TTD distributions –  High-risk HRD+ BRCAwt population 

Akaike and Bayesian information criteria by treatment arm are shown in Table G4. The models with 

lower values fit data better. For olaparib + bevacizumab, the lognormal distribution has the lowest 

AIC and BIC values. (Only values for olaparib + bevacizumab are shown as bevacizumab 

monotherapy is not used in the model). 

 
Table G4. Parametric fit according to Akaike and Bayesian information criteria – High-risk HRD+ BRCAwt 

population. 

 

  Olaparib 300 mg bd* 
 

Model AIC BIC 

Exponential 481.76 483.91 

Weibull 442.87 447.16 

Loglogistic 436.57 440.86 

Lognormal 428.41 432.70 

Gompertz 461.43 465.72 

Gamma 443.71 448.00 

*Olaparib should be understood as olaparib + bevacizumab (as bevacizumab is used in the control arm) 

 

G1.7 Model parameter estimates – High-risk HRD+ BRCAwt population 

 
Table G5. Model parameter estimates for time to treatment discontinuation – High-risk HRD+ BRCAwt 

population. 

 

Exponential est L95% U95% 

rate 0.04399 0.03852 0.063121 

     

Weibull est L95% U95% 

shape 1.121 0.911921 1.398532 

scale 21.439 18.09398 25.40027 

     

Loglogistic est L95% U95% 

shape 1.151 1.21419 1.841204 

scale 15.191 11.27235 18.11691 

     

Lognormal est L95% U95% 

meanlog 2.7036 2.345628 2.901882 

sdlog 1.165 0.978392 1.387286 

     

Gompertz est L95% U95% 

shape 0.0546 0.031188 0.068012 
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rate 0.027291 0.015848 0.046997 

     

Gamma est L95% U95% 

alfa 1.2166 0.927637 1.757594 

beta 17.035 11.71745 24.76729 

 

 

G1.8 Parametric survival curves – High-risk HRD+ BRCAwt population 

The models are plotted with the KM data to illustrate how well they capture the trends. Most 

distributions have relatively good visual fit, with some having better fit for the first 12 months and 

other better fit between 12 and 24 months.  

 

 

The hazard rate plot for TTD KM in the high-risk group suggest that the hazard of discontinuing 

treatment is increasing in the olaparib + bevacizumab arm slowly but steadily for the first 23 

months, then goes up very rapidly as patients stop treatment at around 24 months. Among the 

extrapolations, the Gompertz distribution is something of an outlier and does not seem to have 

the best fit for the 24-month period that is of most interest.  
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With the time period limited to 24 months, it is easier to perceive trends in the hazard rate for the 

extrapolations. The lognormal distribution was chosen for the extrapolation base case as it had the 

lowest AIC and BIC values. In terms of trends for the hazard rate, visual inspection would suggest 

that gamma and Weibull would capture the slowly increasing trend even better. These two were 

3rd and 4th in terms of AIC and BIC values for the statistical fit and were also included in sensitivity 

analyses. However, what happens at the end of the curves close to 24 months should be 

interpreted with caution as there are fewer patients at risk and the treatment is stopping at 24 

months. Hence, lognormal is still the most plausible choice for the base case. 
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G1.11 Logrank test(s) – Low-risk HRD+ BRCAwt population 

Table G6. Logrank test(s) – Low-risk HRD+ BRCAwt population 

 

row_names Statistic df p-value 

No stratification 7.96 1 0.006 

 

G1.12 Restricted means – Low-risk HRD+ BRCAwt population 

Restricted means are calculated until the last time point where each arm has observations, using  

the area under KM curve with confidence interval at the 95% level. 

 
Table G7. Restricted means 

Arm RMST SE Lower CI Upper CI p-value 

Placebo bd 18.110 1.681 14.815 21.405  

Olaparib 300 mg bd 20.302 1.133 18.081 22.523  

Difference 2.192 2.0273 -1.782 6.166 0.438 

G1.13 Cumulative Hazards plots – Low-risk HRD+ BRCAwt population 

The following are diagnostic plots to check assumptions. Linear trends indicate that there are no 

clear violations to the model assumptions for the corresponding distribution In the exponential 

diagnostic plot, the gradient corresponds to the hazards and parallel lines indicate proportional 

hazards In the Weibull, parallel lines indicate proportional hazards and a gradient of 1 indicates 

exponential survival. In the Loglogistic diagnostic plot, parallel lines indicate proportional odds and 

in the Lognormal diagnostic plot, parallel lines indicate constant acceleration. 
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Table G8. Chi square statistics for the Schoenfeld residuals 

 

 chisq df p 

Olaparib 
300 mg bd 

0.033 0.422 0.516 

 
Figure G18. Schoenfeld residuals 

 
 

The Schoenfeld residuals can be used to test the proportional hazard assumption. If PH, the plot of 

the residuals against time should show a linear trend with slope=0. The visual inspection of this 

plot is more important than the test, however, a p-value  is also output as the result of a test of 

non-negative slope (Therneau and Grambsch). 

 

 

G1.14 AIC/BIC values – TTD distributions –  Low-risk HRD+ BRCAwt population 

Akaike and Bayesian information criteria by treatment arm are shown in Table G9. The models with 

lower values fit data better. For olaparib + bevacizumab, the Weibull distribution has the lowest 

AIC and BIC values. (Only values for olaparib + bevacizumab are shown as bevacizumab 

monotherapy is not used in the model). 

 
Table G9. Parametric fit according to Akaike and Bayesian information criteria. 

 

  Olaparib 300 mg bd* 
 

Model AIC BIC 

Exponential 245.93 248.08 

Weibull 228.56 232.85 

Loglogistic 229.21 233.50 

Lognormal 229.81 234.10 
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Gompertz 257.56 261.85 

Gamma 229.14 233.43 

*Olaparib should be understood as olaparib + bevacizumab (as bevacizumab is used in the control arm) 

 

G1.15 Model parameter estimates – Low-risk HRD+ BRCAwt population 

 
Table G10. Model parameter estimates for time to treatment discontinuation. 

 

Exponential est L95% U95% 

rate 0.0135 0.03852 0.063121 

        

Weibull est L95% U95% 

shape 0.7771 0.911921 1.398532 

scale 112.35 18.09398 25.40027 

        

Loglogistic est L95% U95% 

shape 0.774 1.21419 1.841204 

scale 98.52 11.27235 18.11691 

        

Lognormal est L95% U95% 

meanlog 4.397 2.345628 2.901882 

sdlog 1.948 0.978392 1.387286 

        

Gompertz est L95% U95% 

shape 0.0051 0.031188 0.068012 

rate 0.0135 0.015848 0.046997 

        

Gamma est L95% U95% 

alfa 0.8503 0.927637 1.757594 

beta 105.22 11.71745 24.76729 

 

 

G1.16 Parametric survival curves – Low-risk HRD+ BRCAwt population 

The models are plotted with the KM data to illustrate how well they capture the trends. Most 

distributions have relatively good visual fit up to 24 months.  
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months. Hence, Weibull is still the most plausible choice for the base case, as it captures the early 

increase in the hazard rate better than for example Gompertz or exponential. Gompertz and 

exponential also had the worst fit according to AIC and BIC. 
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diagnostic plot, the gradient corresponds to the hazards and parallel lines indicate proportional 

hazards. In the Weibull, parallel lines indicate proportional hazards and a gradient of 1 indicates 

exponential survival (Figure G23). In the Loglogistic diagnostic plot, parallel lines indicate 

proportional odds (Figure G24) and in the Lognormal diagnostic plot, parallel lines indicate 

constant acceleration (Figure G25). However, only the olaparib + bevacizumab arm is used in the 

model. Hence, the proportional hazard assumptions is of less interest for this analysis.  
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The Schoenfeld residuals can be used to test the proportional hazard assumption. If PH, the plot 

of the residuals against time should show a linear trend with slope=0.  

 

G2.4 AIC/BIC values – OS distributions – HRD+ BRCAwt population 

Akaike and Bayesian information criteria by treatment arm are shown in Table G12. The models 

with lower values fit data better. For olaparib + bevacizumab, the lognormal distribution has the 

lowest AIC and BIC values. (Only values for olaparib + bevacizumab are shown as bevacizumab 

monotherapy is not used in the model). 

 
Table G12. Parametric fit according to Akaike and Bayesian information criteria –HRD+ BRCAwt 

population. 

 

  Olaparib 300 mg bd* 
 

Model AIC BIC 

Exponential 814.83 825.18 

Weibull 819.48 829.83 

Loglogistic 806.43 816.78 

Lognormal 805.29 815.64 

Gompertz 817.55 827.90 

Gamma 814.70 825.05 

*Olaparib should be understood as olaparib + bevacizumab (as bevacizumab is used in the control arm)  

 

  



 

   

 Side 176/191 
Olaparib_PAOLA vs niraparib _HRD OC_5th validation_AstraZeneca_Updated_26022024 

 
 

G2.5 Model parameter estimates – HRD+ BRCAwt population 

Model parameters are presented in Table G13. 

 
Table G13. Model parameter estimates for overall survival – HRD+ BRCAwt population. 

 

Exponential est L95% U95% 

rate 0.009183 0.006960 0.011406 

        

Weibull est L95% U95% 

shape 1.7080 1.348 2.068 

scale 0.00054 0.00045 0.00063 

        

Loglogistic est L95% U95% 

shape 1.44795 1.15081 1.74509 

scale 71.601 54.926 88.276 

        

Lognormal est L95% U95% 

meanlog 4.2036 3.7580 4.6492 

sdlog 1.0140 0.839 1.189 

        

Gompertz est L95% U95% 

shape 0.01843 0.01159 0.02527 

rate 0.005185 0.002615 0.007755 

        

Gamma est L95% U95% 

alfa 2.0622 1.4248 2.6996 

beta 37.554 24.122 50.986 

 

 

G2.6 Parametric survival curves – HRD+ BRCAwt population 

The models are plotted with the KM data to illustrate how well they capture the trends. Most 

distributions have relatively good visual fit, with some having better fit for the first 24 months and 

other better fit between 24 and 60 months (Figure G27).  
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The long-term behavior of the OS extrapolations is shown in Figure G28. The timeframe is here 

25 years (300 months), as it is the longest possible time for the cost per patient analysis in the 

model.  

 

The hazard rate plot for OS KM in the HRD+ BRCAwt population suggest that the overall survival 

hazard has an increasing trend in the olaparib + bevacizumab arm (Figure G29). Among the 

extrapolations, the Gompertz distribution is an outlier. 
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With the time period limited to 120 months, i.e. the time horizon in the base case, it is as for TTD 

easier to perceive trends in the hazard rate for the extrapolations. The lognormal distribution 

was chosen for the extrapolation base case as it had the lowest AIC and BIC values. In terms of 

trends for the hazard rate, visual inspection would suggest that Weibull or gamma might capture 

the slowly increasing trend slightly better towards the end (Figure G30). As mentioned before, 

however, what happens at the end of the curve beyond 50 months should be interpreted with 

caution as there are fewer patients at risk at this point. Hence, lognormal is still the most 

plausible choice for the base case, as it has better fit up to 50 months when data are more 

reliable. In the long run, the risk would also be expected to decrease as the risk of long-term 

recurrence tend to decrease beyond 5 years. 
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G3. Parametric estimates of time to first subsequent therapy 

The statistical analysis of time to subsequent therapy was conducted using the approach outlined 

in the Technical Support Document for survival analysis published by NICE Decision Support Unit 

(Latimer 2011). Following the selection of model type, the most plausible parametric models are 

selected based upon statistical and visual fit to the observed data and the clinical plausibility of the 

extrapolation. two types of models were considered: 

  

• Independent survival models. (e.g. a separate model fitted to a dataset containing only one 
treatment group from SOLO1) 

• Treatment covariate models (e.g. a model fitted to a dataset containing both treatment groups 
from SOLO1, and including a covariate for treatment that acts on the scale or related 
parameter) 

The choice of model type was based on visual inspection of the cumulative event plots (e.g. log 

cumulative hazard plots) to assess the possibility of a proportional treatment effect. If the 

cumulative event curves plotted for each arm of the study were parallel, then a proportional effects 

model may be applied. If the curves are not parallel, then independent models may be more 

suitable.  

 

Following Latimer et al, the best fitting models were chosen based on an assessment of the internal 

goodness of fit of the models using the Bayesian Information Criterion (BIC), Akaike Information 

Criterion (AIC), and visual inspection of the fit of the model to the Kaplan-Meier curves (Latimer 

2011). 

G3.1 Time to first subsequent therapy 
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G3.1.1 Semi-parametric analysis 

The median time to first subsequent therapy is included in Table G14 and Figure G31. 

 
Table G14. Total number of events and median time-to-event (if defined, otherwise NA). 

 
Placebo bd 

(total=131) 

Olaparib 300 mg bd 

(total=260) 

   

Total number of events 94 99 

Median time to event (months) 15.15 51.78 

95% lower CI 12.68 44.25 

95% upper CI 20.53 NA 
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G3.1.2 Kaplan Meier plot 

 

 

G3.1.3 Restricted means 

Restricted means are calculated until the last time point where each arm has observations, using 

the area under KM curve with confidence interval at the 95% level (Table G15). 

 
Table G15. Restricted means for time to first subsequent therapy. 

Arm RMST SE Lower CI Upper CI p-value 

Placebo bd 23.143 1.517 20.169 26.116  

Olaparib 300 mg bd 38.081 1.015 36.091 40.071  

Difference 14.938 1.825 11.361 18.516  < 0.001 

G3.1.4 Cumulative Hazards plots 

The following are diagnostic plots to check assumptions. Linear trends indicate that there are no 

clear violations to the model assumptions for the corresponding distribution. In the Loglogistic 

diagnostic plot, parallel lines indicate proportional odds (Figure G32). As lines are not parallel, this 

would suggest that hazards are not proportional and separate distributions fitted per arm are more 

suitable. 
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Table G16. Parametric fit according to Akaike and Bayesian information criteria. 

 

 Olaparib 300 mg bd Placebo bd 

Model AIC BIC AIC BIC 

Exponential 1076.60 1080.16 819.63 822.51 

Weibull 1073.15 1080.28 817.87 823.62 

Loglogistic 1071.38 1078.51 800.52 806.27 

Lognormal 1071.50 1078.62 796.17 801.92 

Gamma 1072.93 1083.61 786.02 794.64 

Exponential 1076.60 1080.16 819.63 822.51 

 

G3.2.2 Parametric survival curves 

The models are plotted with the KM data to illustrate how well they capture the trends (Figure G33 

and G34). 
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The best model is Loglogistic which had the lowest AIC and BIC values for the olaparib arm, as well 

as relatively good visual fit to the KM data (Table G17). 

G3.2.3 Model parameter estimates 
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Table G17. Model parameter estimates for time to first subsequent therapy based on SOLO-1. 

 

 

Distribution Parameters - Olaparib 300 mg Parameters - Placebo 

Exponential est L95% U95% est L95% U95% 

rate 0.01195 0.00981 0.01455 0.035115 0.028688 0.042982 

              

Weibull est L95% U95% est L95% U95% 

shape 1.2517 1.0444 1.5001 1.1867 1.0049 1.4013 

scale 0.004805 0.014248 0.001245 0.01896 0.04131 0.00729 

              

Loglogistic est L95% U95% est L95% U95% 

shape 1.4232 1.1946 1.6956 1.7222 1.4585 2.0335 

scale 54.989 45.2290 66.8560 18.043 15.0680 21.6060 

              

Lognormal est L95% U95% est L95% U95% 

meanlog 4.068 3.841 4.295 2.9354 2.7603 3.1106 

sdlog 1.295 1.107 1.513 0.9607 0.8254 1.1182 

              

Gompertz est L95% U95% est L95% U95% 

shape 0.01097 -0.00435 0.02629 -0.00438 -0.02174 0.01298 

rate 0.00957 0.00655 0.01398 0.03750 0.02709 0.05191 

              

Gamma est L95% U95% est L95% U95% 

beta 44.81055 17.803413 26.555408 22.33854 17.8034 26.5554 

 

 

G3.3 Time to first subsequent therapy in PAOLA-1 

 

Data on subsequent therapy from PAOLA-1 was used for sensitivity analysis. For time to first 

subsequent therapy in PAOLA-1, the loglogistic distribution also had the best fit as in SOLO-1, but 

the other  distributions are also included in Figure G35 and G36. 

 

The median time to first subsequent therapy is included in Table G18. 

 
Table G18. Total number of events and median time-to-event (if defined, otherwise NA). 

 
Olaparib/bevacizumab 

(N=537) 

Placebo/bevacizumab 

(N=269) 

   

Total number of events 275 190 

Median time to event (months) 24.8 18.5 

95% lower CI 23.4 17.2 
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G3.3.3 Model parameter estimates 

 

Table G20. Model parameter estimates for time to first subsequent therapy based on SOLO-1. 

Distribution Parameters - olaparib + bevacizumab Parameters - bevacizumab 

Exponential est L95% U95% est L95% U95% 
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rate 0.02549046 0.020107 0.030874 0.04111252 0.032425 0.049791 

        

Weibull est L95% U95% est L95% U95% 

shape 1.6197 1.338439 1.900961 1.6295 1.347 1.913 

scale 0.003371 0.002711 0.004031 0.00579419 0.00466 0.00693 

        

Loglogistic est L95% U95% est L95% U95% 

shape 1.8158 1.507750 2.123850 2.0731 1.72150 2.42491 

scale 26.4513091 22.261422 30.641196 17.2159235 14.491 19.945 

        

Lognormal est L95% U95% est L95% U95% 

meanlog 3.2603176 2.530169 3.990466 2.86573882 2.2241 3.5077 

sdlog 0.89625421 0.724801 1.067708 0.76016751 0.615 0.906 

        

Gompertz est L95% U95% est L95% U95% 

shape 0.02969405 0.022177 0.037211 0.04172512 0.03116 0.05229 

rate 0.01637787 0.012713 0.020043 0.02409951 0.018708 0.029495 

        

Gamma est L95% U95% est L95% U95% 

alfa 1.52586133 1.192308 1.859415 1.76748339 1.3813 2.1540 

beta 22.1794106 17.803413 26.555408 12.3861883 9.944 14.831 

 

Appendix H – Literature search for HRQoL data 

Health-related quality of life is not covered as the health economic analysis is based on a cost-

minimization approach, as explained in section 8.1.1. The HRQoL results from relevant trials are 

covered in section 7.4. 

 

Appendix I Mapping of HRQoL data  

Mapping of HRQoL data is not covered as the health economic analysis is based on a cost-

minimization approach. 
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