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Om Medicinradet

Medicinradet er et uafhangigt rad, som udarbejder anbefalinger og vejledninger om leegemidler til de fem regioner.

Medicinradet vurderer, om nye lzegemidler og nye indikationer kan anbefales som mulig standardbehandling og
udarbejder feelles regionale behandlingsvejledninger.

Nye leegemidler vurderes i forhold til effekt, eksisterende behandling og pris. Det skal give lavere priser og
leegemidler, der er til sterst mulig gavn for patienterne.

De felles regionale behandlingsvejledninger er vurderinger af, hvilke leegemidler der er mest hensigtsmaessige til
behandling af patienter inden for et terapiomrade og dermed grundlag for ensartet hgj kvalitet for patienterne pé
tveers af sygehuse og regioner.

Om anbefalingen

Anbefalingen er Medicinradets vurdering af, om omkostningerne ved behandling leegemidlet er rimelige i forhold til
legemidlets kliniske veerdi.

Se Medicinradets metodehandbog for yderligere information.
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1 Laegemiddelinformationer

Leegemidlets oplysninger

Handelsnavn Kymriah

Generisk navn Tisagenlecleucel

Firma Novartis

ATC-kode -

Virkningsmekanisme Patientens egne T-celler genmodificeres til at udtrykke receptorer

(chimeric antigen receptor (CAR)), der genkender den generelle B-
cellemarkgr, CD19. De modificerede T-celler gives intravengst til
patienten, hvor de binder sig til B-celler og slar disse ihjel.

Administration/dosis Tisagenlecleucel gives som en enkelt intravengs infusion. Den
anbefalede dosis af tisagenlecleucel for patienter under 50 kg er
mellem 0,2 x 106 og 5 x 106 levedygtige CAR T-celler/kg legemsvegt
og for patienter over 50 kg mellem 0,1 x 108 og 2,5 x 108 levedygtige
CAR T-celler/kg legemsvaegt. Fer administration af tisagenlecleucel
behandles patienten med lymfocytdepleterende kemoterapi.

EMA-indikation Tisagenlecleucel er indiceret til behandling af barn og unge op til 25 ar
med B-celle akut lymfatisk leukaeemi (ALL), som er refrakteere, i relaps
efter stamcelletransplantation eller i andet eller senere relaps.

2 Medicinradets anbefaling

Medicinradet anbefaler tisagenlecleucel som mulig standardbehandling til patienter med B-celle akut
lymfatisk leukaemi, som er refraktaere, i relaps efter stamcelletransplantation eller i andet eller senere relaps.

Medicinradet vurderer, at omkostningerne ved behandling med tisagenlecleucel er meget hgje, selv om den
store merveaerdi tages i betragtning. Under hensyn til alvorlighedsprincippet, vurderes forholdet mellem
omkostningerne og den kliniske merveerdi dog at veere rimeligt.

Medicinradet anbefaler, at der i klinikken systematisk indsamles relevante effekt- og bivirkningsdata for
patienter med B-celle ALL, som behandles med tisagenlecleucel. Efter 2 ars dataindsamling vil Medicinradet
tage stilling til, om anbefalingen fortsat skal geelde.

Det kliniske spargsmal, som ligger til grund for anbefalingen, er som falger:

Hvilken klinisk merveerdi tilbyder tisagenlecleucel sammenlignet med nuvaerende standardbehandling til
bern og unge op til 25 ar med B-celle akut lymfatisk leukeemi, som er refraktere, i relaps efter
stamcelletransplantation eller i andet eller senere relaps?
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3 Formal

Formalet med denne baggrund for Medicinradets anbefaling vedragrende tisagenlecleucel som mulig
standardbehandling til B-celle akut lymfatisk leukaemi er at skabe gennemsigtighed om det materiale, der
ligger til grund for Medicinradets anbefaling.

4  Baggrund

ALL er en kraeftform, der involverer stamcellerne i knoglemarven, som producerer hvide blodceller
(lymfocytter). Omkring 75-80 % af tilfeeldene forarsages af B-lymfocytter (B-celler). Den nuveerende
farstelinjebehandling er intensiv, langvarig og helbreder over 85 % af bgrn og unge med leukaemi. Det
skannes, at de resterende 10-15 % enten ikke responderer (refraktzritet) pa behandlingen eller oplever
tilbagefald (recidiv) [1]. Den mediane samlede overlevelse for bgrn og unge med tilbagefald efter forste
stamcelletransplantation er omkring 6 maneder [2].

Tisagenlecleucel er indiceret til behandling af barn og unge op til 25 ar med B-celle akut lymfatisk leukeemi
(ALL), som er refrakteere, i relaps efter stamcelletransplantation eller i andet eller senere relaps.

4.1 Sagsbehandlingstid og proces for Medicinradets vurdering

Medicinradet modtog den forelgbige ansggning den 6. juli 2018, protokollen blev fremsendt til Novartis den
19. september 2018.

Den endelig ansggning blev modtaget den 19. november 2018, hvorefter Medicinradet godkendte
vurderingen af den kliniske merveerdi den 12. december 2018. Medicinradets sagsbehandlingstid har veeret
pa 10 uger og 2 dage.

5 Medicinradets vurdering af samlet klinisk merveaerdi

Medicinradet vurderer, at tisagenlecleucel til bgrn og unge op til 25 ar med B-celle akut lymfatisk leukaemi,
som er refraktaere, i relaps efter stamcelletransplantation eller i andet eller senere relaps giver en:

e Stor klinisk merveerdi

6 Hgring

Ansggers hgringssvar gav ikke anledning til &ndringer af vurderingen af klinisk merveerdi.
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7 Resumeé af gkonomisk beslutningsgrundlag

Behandling med tisagenlecleucel er forbundet med meget hgje meromkostninger per patient sammenlignet
med den bedste nuvearende tilgengelige behandling. Den estimerede gennemsnitlige meromkostning per
patient i AIP er pa 2,4 mio. DKK.

Amgros vurderer, at anbefaling af tisagenlecleucel som mulig standardbehandling vil resultere i
budgetkonsekvenser pa ca. 7 mio. DKK per ar ved 3 patienter.

8 Overvejelser omkring alvorlighed/forsigtighed

Medicinradet har fundet anledning til at inddrage forhold vedrgrende alvorlighed i anbefalingen, da
patientgruppen er bgrn og unge med akut dagdelig sygdom, hvor tidligere behandling har veeret uden effekt,
eller effekten har veret tidsbegraenset. Tisagenlecleucel er en potentiel kurativ behandling, idet antallet af
patienter som overlever fordobles. Patientgruppen har en meget ringe prognose ved nuvarende tilgengelige
behandling.

9 Referencer
1. De danske bgrnekreeftafdelinger. Akut lymfoblasteer leukeemi. boernecancerfonden.dk. 2009;

2. Kuhlen M, Willasch AM, Dalle JH, Wachowiak J, Yaniv I, Ifversen M, et al. Outcome of relapse
after allogeneic HSCT in children with ALL enrolled in the ALL-SCT 2003/2007 trial. Br J
Haematol. 2018;180(1):82-9.
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10 Sammensaetning af fagudvalg og kontaktinformation til Medicinradet

Medicinradets fagudvalg vedrarende akut leukaemi

Formand

Indstillet af

Jan Maxwell Ngrgaard
Overlaege, dr.med., ph.d.

Laegevidenskabelige Selskaber og udpeget af
Region Midtjylland

Medlemmer Udpeget af
Marianne Tang Severinsen Region Nordjylland
Overlaege

Hans Beier Ommen
Funktionsledende overleage, ph.d.

Region Midtjylland

Claus Werenberg Marcher
Specialeansvarlig overlaege

Region Syddanmark

Morten Krogh Jensen
Overlege, dr.med.

Region Sjelland

Kim Theilgaard-Mgnch
Overlaege/forskningsgruppeleder

Region Hovedstaden

Henrik Sengelgv*
Overlege, dr.med.

Region Hovedstaden

Mette Kudsk Brink
Farmaceut

Dansk Selskab for Sygehusapoteksledelse

Birgitte Klug Albertsen
Overlege, ph.d.

Dansk Padiatrisk Selskab

Bodil Als-Nielsen
Afdelingslage, ph.d.

Dansk Padiatrisk Selskab

Robert Mgller Narby
Patient/patientrepraesentant

Danske Patienter

*Har ikke veeret involveret i denne vurdering

Medicinradets sekretariat

Medicinradet

Dampfeergevej 27-29, 3.

2100 Kgbenhavn @

+ 457010 36 00
medicinraadet@medicinraadet.dk

Sekretariatets arbejdsgruppe:

Gedske Thomsen (projekt- og metodeansvarlig)
Signe Goul Svendsen (projektdeltager)

Anette Pultera Nielsen (fagudvalgskoordinator)

Jan Odgaard-Jensen (biostatistiker)

Bettina Fabricius Christensen (informationsspecialist)
Annemette Anker Nielsen (teamleder)
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1.0
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Godkendt af Medicinradet.
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12 Bilag
Bilagsliste:

e Amgros’ beslutningsgrundlag

e Amgros’ sundhedsgkonomiske analyse

e Haringssvar fra ansgger

e Vurdering af den kliniske mervardi af tisagenlecleucel

e Ansggers endelige ansggning

e Protokol for vurdering af den kliniske merveerdi af tisagenlecleucel
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Beslutningsgrundlag til Medicinradet

Dette dokument er Amgros’ vurdering af tisagenlecleucel (Kymriah) som mulig standardbehandling af bgrn
og unge op til 25 ar med B-celle akut lymfatisk leukaemi (ALL), som er refrakteere, i relaps efter
stamcelletransplantation eller i andet eller senere relaps. Vurderingen er baseret pa en vurdering af
legemidlets meromkostninger (baseret pa Amgros’ aftalepriser) sammenholdt med Medicinradets vurdering
af den kliniske merveerdi.

Dato for Medicinradsbeslutning 30-01-2019

Firma Novartis Healthcare A/S (ansgger)

Laegemiddel Tisagenlecleucel (Kymriah)

Behandling af bgrn og unge op til 25 ar med B-celle akut lymfatisk leukaemi
Indikation (ALL), som er refraktaere, i relaps efter stamcelletransplantation eller i andet
eller senere relaps.

Amgros’ vurdering

e Amgros vurderer, at der ikke er et rimeligt forhold mellem meromkostningerne og den kliniske
merveerdi for tisagenlecleucel (Kymriah) ved behandling af bgrn og unge op til 25 ar med B-celle akut
lymfatisk leukaemi (ALL), som er refrakteere, i relaps efter stamcelletransplantation eller i andet eller
senere relaps.

Overordnet konklusion

Medicinradet har vurderet, tisagenlecleucel (Kymriah) giver Stor klinisk merveerdi sammenlignet med den
nuvaerende standardbehandling af b@rn og unge op til 25 ar med B-celle akut lymfatisk leukaemi (ALL), som
er refrakteere, i relaps efter stamcelletransplantation eller i andet eller senere relaps.

Behandling med tisagenlecleucel (Kymriah) er forbundet med meget hgje meromkostninger sammenlignet
med den nuvaerende standardbehandling til behandling af bgrn og unge op til 25 ar med B-celle akut
lymfatisk leukaemi (ALL), som er refrakteere, i relaps efter stamcelletransplantation eller i andet eller senere
relaps.

Meromkostningerne drives primaert af prisen pa tisagenlecleucel (Kymriah).
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Med den nuveaerende aftalepris pa tisagenlecleucel (Kymriah) vurderer Amgros, at meromkostningerne ikke
er rimelige sammenlignet med den kliniske veerdi, som leegemidlet tilbyder.

Amgros har indgaet en aftale med ansgger om indkgb af tisagenlecleucel (Kymriah) til en aftalepris, som er
lavere end AIP. Konklusionen er baseret pa aftaleprisen for tisagenlecleucel (Kymriah).

Konklusion for populationen

Tabel 1 Merveerdi, meromkostninger og Amgros’ vurdering (baseret pa aftalepriser)

Amgros’ konklusion
Usikkerhed for ~ om forholdet mellem
klinisk mervaerdi  meromkostninger og
mervaerdi

Population Komparator Merveerdi

Behandling af bgrn og unge op til
25 ar med B-celle akut lymfatisk

Stor
leukaemi (ALL), som er refrakteere, i Bedste nuvaerende o Meget lav
) klinisk ) ) Ikke acceptabelt
relaps efter standardbehandling | evidenskvalitet
mervaerdi

stamcelletransplantation eller i
andet eller senere relaps.

Supplerende informationer (resumé af resultaterne fra afrapporteringen)
Konklusion pa omkostnings- og budgetkonsekvensanalyserne

Amgros’ afrapportering af omkostnings-og budgetkonsekvensanalyser er baseret pa AlP for tisagenlecleucel
(Kymriah). Foretages analyserne pa baggrund af SAIP og ikke pa baggrund af AIP reduceres de inkrementelle
omkostninger, men meromkostningerne er stadig meget hgje. Resultatet fra Amgros’ afrapportering pa
omkostningsanalyserne er gengivet i det fglgende. For uddybende gennemgang af analyse og resultater
henvises til afrapporteringen pa http://www.amgros.dk.

Amgros’ afrapportering - Inkrementelle omkostninger per patient (AIP)

Behandling med tisagenlecleucel (Kymriah) er forbundet med meget hgje meromkostninger sammenlignet
med den bedste nuvaerende standardbehandling.

| tabel 2 illustreres de estimerede meromkostninger ved behandling med tisagenlecleucel (Kymriah)
sammenlignet med bedste nuvaerende behandling.

Tabel 2 Estimerede gennemsnitlige meromkostninger per patient, DKK, AIP

Intervention Komparator Inkrementelle omkostninger

Bedste nuveerende
standardbehandling

Tisagenlecleucel (Kymriah) 2,4 mio. DKK
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Amgros’ afrapportering — Budgetkonsekvenser (AIP)

Amgros vurderer at anbefaling af tisagenlecleucel (Kymriah) som mulig standardbehandling vil resultere i
budgetkonsekvenser ca. 7 mio. DKK per ar ved 3 patienter.

Kontrakt- og markedsforhold

| forbindelse med denne ansggning har Amgros og ansgger udarbejdet en alternativ prisaftale gaeldende fra
december 2018 til december 2020 med mulighed for forleengelse. Derudover har Amgros og ansgger ogsa
arbejdet med en anden alternativ prisaftale som vil eendre prisen fra den nuvaerende AlP-pris.

3/3
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OPSUMMERING

Baggrund

Tisagenlecleucel (Kymriah) er en genetisk modificeret autolog anti-CD19 chimeric antigenreceptor (CAR) T-celle-
terapi indiceret til behandling af patienter med refrakteer eller recidiverende B-ALL. Amgros’ vurdering tager ud-
gangspunkt i dokumentationen indsendt af Novartis Healthcare A/S.

Analyse

| analysen af gennemsnitlige behandlingsomkostninger per patient sammenlignes behandling med tisagen-
lecleucel (Kymriah) med “bedste tilgeengelige behandling” for patienter med B-celle akut lymfatisk leukaemi, som
er refrakteere, i relaps efter stamcelletransplantation eller i andet eller senere relaps, og som er under 25 ar. |
analysen sammenlignes behandling med tisagenlecleucel (Kymriah) med behandling med Standard of Care (SoC).

Inkrementelle omkostninger og budgetkonsekvenser

Amgros har vurderet de gennemsnitlige meromkostninger per patient ved brug af
tisagenlecleucel (Kymriah) sammenlignet med SoC.

| scenariet, som Amgros mener er mest sandsynligt, er de gennemsnitlige meromkostninger for tisagenlecleucel
(Kymriah) ca. 2,4 mio. DKK per patient sammenlignet med SoC.

Amgros vurderer at budgetkonsekvenserne for regionerne per ar ved anbefaling af tisagenlecleucel (Kymriah)
som standardbehandling vil veere ca. 7 mio. DKK.

Konklusion

Amgros kan konkludere, at behandling med tisagenlecleucel (Kymriah) er forbundet med meget hgje merom-
kostninger sammenlignet med behandling med SoC. Meromkostningerne drives primaert af prisen pa tisagen-
lecleucel (Kymriah).

2 TISAGENLECLEUCEL (KYMRIAH)



Liste over forkortelser

AIP Apotekernes indkgbspris

SAIP Sygehusapotekernes indkgbspris
DKK Danske kroner

DRG Diagnose Relaterede Grupper

SoC Standardbehandling

KOL Key Opinion Leader

IVIG Immunglobulin indgivet intravengst
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LOG

Ansggning

Laegemiddelfirma:

Novartis Healthcare A/S

Handelsnavn:

Kymriah

Generisk navn:

Tisagenlecleucel

Tisagenlecleucel er indiceret til behandling af bgrn og unge op til 25 &r med B-

Indikation: celle akut lymfatisk leukaemi (ALL), som er refrakteere, i relaps efter stamcelle-
transplantation eller i andet eller senere relaps.
ATC-kode: Ikke tildelt

Proces

Ansggning modtaget hos Amgros: 19-11-2018

Endelig rapport faerdig: 15-01-2019

Sagsbehandlingstid fra endelig ansggning: 57 dage
Mark Friborg

Arbejdsgruppe:

Line Brgns Jensen
Pernille Winther Johansen
Louise Greve Dal

Lianna Christensen

Priser

Alle lzegemiddelpriser i denne afrapportering er pa AlP-niveau. Amgros har ofte aftaler om rabatter pa de
analyserede legemidler. Derfor vil analyser pa AlP-niveau ikke altid afspejle regionernes faktiske omkostninger
til anskaffelse af leegemidlerne. Da rabatterne varierer betragteligt pa tvaers af laegemidler, vil prisforskellene i
afrapporteringen, ikke altid afspejle de faktiske prisforskelle.

Anbefalingerne i Amgros’ beslutningsgrundlag, som sendes sammen med denne afrapportering, bygger pa
regionernes faktiske anskaffelsespriser (SAIP).
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1 BAGGRUND

Tisagenlecleucel er en genetisk modificeret autolog anti-CD19 chimeric antigenreceptor (CAR) T-celleterapi indi-
ceret til behandling af patienter med refraktaer eller recidiverende B-ALL. Novartis Healthcare A/S (herefter om-
talt som ansgger) er markedsfgringstilladelsesindehaver af tisagenlecleucel (Kymriah) og har den 19.11.2018 ind-
sendt en ansggning til Medicinrddet om anbefaling af tisagenlecleucel (Kymriah) som standardbehandling pa
danske hospitaler til den naevnte indikation. Som led i denne ansggning vurderer Amgros, pa vegne af Medicinra-
det de gkonomiske analyser, ansgger har sendt som en del af den samlede ansggning til Medicinradet. Denne
rapport er Amgros’ vurdering af de fremsendte gkonomiske analyser (herefter omtalt som analysen).

1.1 Problemstilling

Formalet med analysen er at estimere de gennemsnitlige inkrementelle omkostninger per patient og de samlede
budgetkonsekvenser for regionerne ved anbefaling af tisagenlecleucel som standardbehandling til behandling af
refrakteer eller recidiverende b-celle akut lymfatisk leukaemi (B-ALL) patienter. | analyserne sammenlignes tisa-
genlecleucel (Kymriah) med "bedste tilgeengelige behandling” som er en kombination af fglgende kemoterapeu-
tika samt hgjdosis dexamethason: antracyklin, hgjdosis cytarabin, vincristin og fludarabinphosphat.

1.2 Patientpopulation

| Danmark diagnosticeres ca. 45 bgrn arligt med leukaemi, heraf er ca. 35 af tilfaeldene akut lymfatisk leukaemi
(ALL) (1,2). ALL er en kreeftform, der involverer stamcellerne i knoglemarven, som producerer lymfocytter.
Omkring 75-80 % af tilfeeldene er B-cellederiverede (B-ALL), hvilket svarer til ca. 30 nye tilfaelde af B-ALL pr. ar
blandt bgrn og unge op til 25 ar (3-5). Den nuvaerende fgrste linjebehandling, der er intensiv og langvarig, hel-
breder over 85 % af bgrn med leukaemi. Det estimeres, at de resterende 10-15 % er refrakteere eller oplever re-
cidiv (r/r) (6).

1.3 Behandling med tisagenlecleucel (Kymriah)
Indikation

Tisagenlecleucel (Kymriah) er indiceret til behandling af bgrn og unge op til 25 ar med B-celle akut lymfatisk leu-
kaemi (ALL), som er refrakteere, i relaps efter stamcelletransplantation eller i andet eller senere relaps. Disse pati-
enter har faet kemoterapi samt stamcelletransplantation og er efterfglgende recidiveret eller blevet refraktaere
overfor denne behandling (7).

Virkningsmekanisme

Patientens perifere blodmononuklezere celler opsamles ved brug af leukaferese (stamcellehgst). Herfra isoleres
T-cellerne, som modificeres genetisk ved brug af en retroviral vektor, som indszaetter CAR i T-cellerne. De CAR-
modificerede T-celler ekspanderes og fgres tilbage til patienten via blodbanen, hvor de lokaliserer og binder sig
til alle CD19-positive B-celler og draeber disse. Inden tisagenlecleucel kan administreres, skal patienten igennem
cellehgst af patientens hvide blodceller, som skal nedfryses, samt en kemoterapicyklus for at “temme” patienten
for lymfocytter (8).

Dosering

Tisagenlecleucel (Kymriah) gives som en enkelt intravengs infusion, hvorefter cellerne ekspanderes ved cellede-
ling in vivo. Den anbefalede dosis af tisagenlecleucel (Kymriah) er for patienter under 50 kg mellem 0,2 x 106 og
5 x 106 levedygtige CAR T-celler/kg legemsvaegt og for patienter over 50 kg mellem 0,1 x 108 og 2,5 x 108 leve-

dygtige CAR T-celler/kg legemsvaegt. For administration behandles patienten med et immunsuppressivt kemote-
rapiregime, som sikrer, at T-cellerne ekspanderer optimalt i patienten og udviser optimal antitumoraktivitet (9).

1.3.1 Komparator
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Den potentielt kurative behandling af ALL bestar af kombinationer af kemoterapeutika og inddeles i tre faser:
Induktion, konsolidering og vedligeholdelse. Hvis der opnas komplet remission (CR) af behandlingen, kan der evt.
falges op med stamcelletransplantation (SCT). For bgrn og unge fglger behandlingen den protokol, der blev
implementeret pa omradet i 2008 (NOPHO ALL-2008) (6,10).

Den samlede varighed af behandlingen er 2,5 ar. Malet med behandlingen af B-ALL er kurativ.
Induktionsbehandlingen med kemoterapeutika varer 4 uger og er stort set ens for alle bgrn. Herudover gives
forebyggende behandling rettet mod centralnervesystemet. Efter 4 ugers behandling males restsygdom i
knoglemarven, og patienten placeres i en af de 3 behandlingsgrupper: Standard risiko, intermedizer risiko eller
hgj risiko (6,11).

Konsolideringsbehandlingen tilpasses den enkelte patient baseret pa risikogruppe. Behandling af refraktaer eller
recidiverende B-ALL bestar af yderligere intensiv kemoterapi, safremt patienten kan tale det, og bgrn i
hgjrisikogruppen eller bgrn med gentagne recidiver far generelt tilbudt allogen SCT, efter de opnar
sygdomskontrol, eftersom SCT potentielt er kurativ (12).

Der findes ingen standardbehandling for bgrn med refraktaer ALL eller gentagen relaps, og valg af medicinsk

behandling hos disse patienter er i hgj grad tilpasset den enkelte patient og oftest eksperimentel.
Patientgruppen vurderes at have en overlevelsesrate pa 20-30 %.
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1.4 Medicinradets kliniske spgrgsmal

“Hvilken klinisk merveerdi tilbyder tisagenlecleucel (Kymriah) sammenlignet med nuvaerende standardbehandling
til bgrn og unge op til 25 dr med B-celle akut lymfatisk leukaemi, som er refraktzere, i relaps efter stamcelletrans-
plantation eller i andet eller senere relaps? ”

Intervention
Tisagenlecleucel (Kymriah)
Komparator

| Danmark findes ikke én standardbehandling til den meget heterogene patientgruppe. | stedet findes en raekke
behandlingsmuligheder, derfor er komparator SoC (FLA-IDA) (13).
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2 VURDERING AF INDSENDT @KONOMISK ANALYSE

| den gkonomiske analyse sammenlignes tisagenlecleucel (Kymriah) med SoC til behandling af bgrn og unge op til
25 ar med B-celle akut lymfatisk leukaemi, som er refraktzere eller i relaps.

Ansgger har i modellen inkluderet de sundhedsgkonomiske omkostninger ved behandling med tisagenlecleucel
(Kymriah) sammenlignet med SoC, hvilket er i overensstemmelse med protokollen fra Medicinradets vurdering
af den kliniske mervaerdi.

2.1 Model, metode og forudszetninger
2.1.1 Modelbeskrivelse

Ansgger har indsendt en partitioned survival model bestdende af tre helbredsstadier. Modellen er baseret pa
data fra det kliniske studie ELIANA (7). En cyklus pa en maned blev anvendt til at estimere proportionen af pati-
enter i hvert stadie over tid. | hver cyklus bliver patienter redistribueret mellem de tre stadier med dgd som det
absorberende stadie. Modellen antager, at stamcelletransplantation bliver givet i fgrste cyklus som en omkost-
ning relativ til andelen af patienter, der modtager stamcelletransplantation. Modellen baserer mange af sine
estimater pa tre studier, der er sammenlignet med metoden “matching adjusted indirect comparison” (MAIC)
som sammenligner en indeks population, med tilgeengelige patient-data, mod en komparatorpopulation, der kun
indeholder opsummeringsdata. ELIANA studiet har en median opfglgningstid pa 20-32 maneder og en maksimal
opfalgningstid pa 32-57 maneder (7).

I ansggers model er effektdata for komparator fra det kliniske studie ELIANA et al. (14). Derudover er interventi-
ons data baseret pa en indirekte sammenligning af tre forskellige studier (to af dem er upubliceret), samt ELIANA
studiet (7,15). Yderligere data som for eksempel DRG-takster er danske. Hvor disse ikke forefindes er der brugt
norske og engelske data som substitution. Patienternes gennemsnitsalder er 12 ar, og gennemsnitsvaegten er
41,7 kg. Transitionssandsynligheder er estimeret per cyklus for at modellere den behandlingsspecifikke effekt af
tisagenlecleucel (Kymriah) og SoC ogsa kaldet salvagebehandling (en kombination af leegemidler som gives ved
mangel pa respons pa tidligere behandlingslinjer) i dette specifikke tilfaelde.

Modellen bestar af fglgende helbredsstadier:

e Event-free Survival (EFS): Defineret fra start af behandling indtil dgd, relaps, eller ineffektiv behandling

e  Progressive disease (PD): Defineret som tiden til sygdomsprogression. Proportionen af dette stadie er
sat til at veere lig differencen mellem patienter i EFS og antallet af levende patienter, som er baseret pa
overlevelses-kurven

e Death: Defineret som tiden til dgd. Fungerer som et absorberende stadie i modellen

Event-free
Survival (EFS)

Progressive/
Relapsed
Disease (PD/RL)

Figur 1 Modelstruktur (kilde: Novartis Healthcare A/S)
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Patienten starter i stadiet EFS og bevaeger sig igennem modellen som vist i figur 1, der illustrerer ansggers mo-
delstruktur. Patienten har mulighed for at blive i sit stadie eller fortsaette til enten PD-stadiet eller Death-stadiet.
Derudover er omkostninger til bivirkninger samt opfglgningsomkostninger som rutinemonitorering inkluderet.
Disse omkostninger er ogsa specifikke til hver stadie. Tisagenlecleucel (Kymriah) administreres ved modellens
start, og derefter antages det, at patienten ikke kan genbehandles med tisagenlecleucel (Kymriah).

Amgros’ vurdering

Amgros vurderer, at den overordnede struktur og opbygning af modellen er rimelig i forhold til beskrivelsen af
sygdomsforlgbet og omkostningerne forbundet med behandling af B-ALL.

Ansggers model anvender ekstrapolering som blandt andet antager, at dgdeligheden for de succesfuldt behand-
lende patienter er lig den generelle befolkningsmortalitet. Dette mener Amgros er en usikker antagelse, fordi
tidligere cancerpatienter ofte baerer en gget dgdelighed resten af livet. Ekstrapolereringen er dog udfgrt meto-
disk grundigt og tilfredsstillende beskrevet efter samtale med ansgger.

De sammenlignede studier har ikke homogene patientpopulationer. Dette ggr en indirekte sammenligning me-

get usikker, da et af studierne for eksempel inkluderer T-ALL patienter, hvilket er en anden indikation end B-ALL.

Amgros accepterer modeltilgangen, men vurderer at resultaterne bgr tolkes med forsigtighed, eftersom en raekke
af modelantagelserne er meget usikre.

2.1.2 Analyseperspektiv

Analysen har et begraenset samfundsperspektiv og en tidshorisont pa livstid (100 ar). Omkostninger er
diskonteret med en faktor pa 4 %.

Amgros’ vurdering

Analysens begraensede samfundsperspektiv og diskonteringsrate er i trad med Amgros’ retningslinjer og
godtages derfor.

Tidshorisonten i en gkonomisk analyse skal veere tilstraekkelig lang til at opfange betydelige relevante forskelle
mellem intervention og komparator i analysen under hensyntagen til det naturlige sygdomsforlgb for diagnosen.
Langtidseffekten af behandling med tisagenlecleucel (Kymriah) er af gode grunde endnu ikke kendt, da
patienterne er under 25 ar og derfor har muligheden for at leve leengere end de nuvaerende studier har
undersggt.

Amgros godtager analysens perspektiv, da den inkluderer patientens fulde potentielle levetid.

2.1.3 Omkostninger
Indsendt dokumentation

I modellen gives tisagenlecleucel (Kymriah) i sidste linje, men inden dette kan lade sig ggre skal patienten
igennem cellehgst af patientens hvide blodceller, som skal nedfryses, samt en kemoterapicyklus for at “tgmme”
patienten for lymfocytter. Ansgger har estimeret fgrst del i tabel 1.

Tabel 1 illustrerer omkostningerne forbundet med denne cellehgst og nedfrysningen heraf.

Tabel 1 Omkostning af cellehgst og nedfrysning af cellehgst.

Procedure

4210413 TILLEG- CELLEH@ST- L
Sl 4.957 (DKK 4 866 justeret til 2018 DKK)
(Rigshospitalet, 2016)
Nedfrysning 6.500 Estimat af ansggers KOL
Total 11.457

KOL: Key Opinion Leader
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Modellen sammenligner to forskellige regimer for kemoterapi, der skal administreres i fgr infusion med
tisagenlecleucel (Kymriah).

Tabel 2 illustrerer priserne pa de to forskellige regimer, der kan bruges i forbindelse med at eliminere patientens
lymfocytter. Disse priser er beregnet med danske AlP-priser og jeevnfgr den dosis og protokol, der er brugt i
studiet ELIANA. (7)

Tabel 2 Kemoterapi far tisagenlecleucel (Kymriah).

Behandling DKK (AIP)

Behandlingsmulighed 1

ELIANA protokol (7)

Fludarabinphosphat 5.240 medicinpriser.dk

. ELIANA protokol (7)
Cyclophosphamid 615 medicinpriser.dk
Samlet pris 5.856

Behandlingsmulighed 2

ELIANA protokol (7)

cytarabin 14 medicinpriser.dk
Etoposid 288 ELIANA .prot.okol (7)

medicinpriser.dk
Samlet pris 392

AIP: Apotekets indkgbspriser; Opinion Leader; Alle priser er fra medicinpriser.dk (december 2018)
Tabel 3 viser omkostningerne forbundet med administrationen af hver behandlingsmulighed for kemoterapien.
Ombkostningerne tager hgjde for forskel i antallet af infusioner, samt den ambulante takst. Derudover bliver lae-

gemiddelprisen ogsa inkluderet.

Tabel 3 Omkostningerne forbundet med administration af kemoterapi.

Behandling DKK Beregning/Kilde
. ) Sundhedsdatastyrelsen, 2016 (DAGS:
Ambulant administration 2.906 GR2722_F, justeret til 2018 DKK)

) ) Ambulant administration x
Behandlingsmulighed 1 11.624 antal infusionsdage (4)
Behandlingsmulighed 2 8.718 Ambulant. admlnlstrat|on X

antal infusioner (3)

DAGS: Ambulant takstsystem (december 2018)

Laegemiddelomkostninger

Listeprisen (AIP) pa tisagenlecleucel (Kymriah) er 2.379.477 DKK.

Leegemiddelomkostningerne til standardbehandling er baseret pa laveste AlP, da flere alternativer er mulige. For
doser baseret pa vaegt, har ansgger taget udgangspunkt i gennemsnitsvaegten fra ELIANA-studiet (41,7 kg). (7)

I modellen falder omkostninger primeert i fgrste cyklus for patienter behandlet med tisagenlecleucel (Kymriah), i
modsatning til komparator, som gennemgar traditionel kemobehandling, der forlgber over flere maneder/cy-

klusser.

Tabel 4 viser laegemiddelomkostningerne for tisagenlecleucel (Kymriah).
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Tabel 4 Leegemiddelomkostninger for tisagenlecleucel (Kymriah), AIP (december 2018)

Procedure Omkostning per behandling i DKK
Leegemiddel/procedure 2.379.477
Administration* 794
Hospitalisering 115.584

Samlet behandlingsomkostninger 2.495.856

*Administration antages at blive foretaget under indlaeggelse.

Ansgger har valgt at anvende en protokol, som er anbefalet af NHS Network Site Specific Group. Omkostninger
til denne protokol kaldet FLA-IDA og er illustreret i tabel 5.

Tabel 5 Leegemiddelomkostninger for SoC.

Laegemiddel Beregning

Fludarabinohosoh 6.550 Dosis fra NHS protokol x
udarabinphosphat ' medicinpriser.dk
. Dosis fra NHS protokol x
Cytarabin 780 L
medicinpriser.dk
. Dosis fra NHS protokol x
Idarubicin 4.680 T
medicinpriser.dk
Samlet for regimet 12.011

Hospitalsomkostninger

Modellen inkluderer omkostninger til indlaeggelser, som er beregnet i modellen med estimater fra ELIANA og
danske takster. (7)

Estimaterne for indlaeggelse er baseret pa studiet Haro et al., som udregner et gennemsnit for patienternes ind-
leggelsestid. (16) Denne tid er derefter multipliceret med taksten for 1 dags indlaeggelse for at finde den sam-
lede omkostning for hospitalisering. Ansgger har estimeret omkostninger til hospitalisering af komparator (SoC)
som vist i tabel 6.

Tabel 6 Hospitalsomkostninger for komparator.

Procedure DKK/dage

Dagli indl | K i - o Rigshospitalets takstkatalog 2017
aglig indleggelsesomkostning : for haamatologi afdelingen

Gennemsnitlig indlaeggelsestid 50 dage Haro et al. (16)

Samlet hospitalisering 197.885
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Omkostninger til efterfglgende stamcelletransplantation

Omkostninger til efterfglgende stamcelletransplantation er estimeret baseret pd et gennemsnit af DRG-takster,
baseret pa input fra en dansk klinisk ekspert indhentet af ansgger, samt Amgros’ estimater fra tidligere afrappor-
teringer. Tabel 7 viser omkostningerne for de kirurgiske procedurer inklusiv stamcelletransplantation.

Tabel 7 Anvendte takster for kirurgiske procedurer.

Omkostning per

Behandling enhed (DKK)

Stamcellehgst 4.957 DRG takst (4210413 TILLLEG Cellehgst L)
Allogen stamcelletransplantation 0-17 ar 1.213.981 DRG takst (26MP25)
Opfplgning omkostninger i fgrste ar 414.089 Tidligere Amgros estimat
Opfglgning omkostninger i andet ar 121.679 Tidligere Amgros estimat

GVHD (post allogen stemcelletransplantation) 151.047 Tidlige:?c ;\;:ir:tse(::temsliz?;iﬁggtopé 2%
Samlet omkostning for allogen stamcelletransplantation 1.905.752

GvHD: Graft versus host disease

Transplantationsraterne for tisagenlecleucel (Kymriah) og SoC er henholdsvis, 6,2 % og 35,3 %. Transplantations-
raten er fra Kuhlen et al. studiet for SoC (komparator). Transplantationsraten for tisagenlecleucel (Kymriah) er
fra fgrnaevnte studier. (7,14,15)

@vrige omkostninger forbundet med opfelgning

Ansgger har estimeret opfglgningsomkostninger i forbindelse med begge behandlinger baseret pd danske, nor-
ske og engelske takster. Disse omkostninger omfatter laboratorietests, konsultationer og procedurer. Enheds-
omkostningerne rangerer fra 22 DKK til 2.814 DKK og er opgjort efter behandling i tabel 8.

Tabel 8 viser opfglgningsomkostninger for hver behandling justeret for antal opfglgninger over en periode over 5
ar. Omkostningerne er manedlige.

Tabel 8 Mdnedlige opfalgningsomkostninger justeret for frekvens over 5 dr.

Tisagenlecleucel (Kymriah)

Helbredsstadie DKK

EFS (1. ar) 4.231 2.015
EFS (2. ar) 1.017 1.015
EFS (3.-5. ar) 510 508
EFS (efter 5 ar) 469 235
PD 2.015 2.015

EFS: Event-free survival;, PD: Progressed disease
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Behandlingsrelaterede bivirkningsomkostninger

Ansgger har inkluderet omkostninger til bivirkninger, cytokin release syndrome (CRS; ogsa kaldet cytokin-storm)
og B-celle aplasi. Bivirkninger forekommer i forskellige frekvenser for de to behandlinger. Derudover er flere af
bivirkningerne inkluderet i hospitalsindlaeggelsestakster. Disse takster er estimeret i form af ambulante be-
sgg/takster (3.310 DKK per ambulante besgg).

CRS er en formodet ngdvendig reaktion pa tisagenlecleucel (Kymriah) behandlingen, som patienten skal igennem
for at opleve effekt af behandlingen. Klinisk manifesterer CRS sig som alt fra relativ milde symptomer som feber,
kvalme, opkast og muskelsmerter, til mere serigse symptomer som hypotension, respiratorisk insufficiens, nyre-
insufficiens og blgdningsforstyrrelser. De fleste patienter vil kraeve indlaeggelse og intensiv behandling. Ansgger
beregnede CRS-omkostninger som summen af indlaeggelsesomkostninger og behandling med tocilizumab. Ingen
administrationsomkostninger blev inkluderet, eftersom disse antages at vaere inkluderet i indlzeggelsesomkost-
ningerne. Indlaeggelseslaengden blev beregnet ud fra de poolede studier, som vaerende 11,02 dage i gennemsnit
(7,15).

Tabel 9 viser CRS-omkostningerne og hvilke parametre der indgar i beregningen.
Tabel 9 Beregningen af CRS-omkostninger.

Behandling DKK ‘ Kilde

Tocilizumab lzegemiddelomkostning 5.736 6 haetteglas af 956 DKK
Tocilizumab behandling 6.482 Dosering fra (7,15)

DRG takst 2017, omregnet til 2018:
Heldggnsindleeggelse pa intensiv 10.485 GGK 3732103 HELD@GN, INTENSIV
Gennemsnitlig indlaeggelsestid 11,02 dage (7,15)

. Intensiv Indlaeggelsestakst x gen-
Indlzeggelsesomkostning 115.540 nemsnitlig indlaeggelsestid
Total CRS-omkostning per haendelse 122.022
Omkostning per patient 49.907 Antaget CRS rate pa 40,9 % (7,15)

CRS: Cytokine release syndrome;

B-celle aplasi er en almindelig bivirkning for tisagenlecleucel (Kymriah) patienter og behandles med intravengse
immunoglobuliner (IVIG). Ansgger estimerede, at 73% af tisagenlecleucel (Kymriah) patienterne blev behandlet i
11,4 maneder (median behandlingstid). Disse estimater er baseret pa ELIANA studiet (7). Den totale omkostning
per patient blev beregnet ud fra et doseringsskema fra NICE (mock appraisal) med enhedsomkostninger fra me-
dicinpriser.dk (december 2018). Administrationsomkostninger er baseret pa ambulant takst (DAGS: GR2722_F)
og justeret til 2018-priser. Den totale omkostning bliver beregnet ud fra andelen af patienter, der antages at
modtage IVIG og den gennemsnitlige behandlingslaengde (baseret pa median fra ELIANA), der herefter blev an-
vendt som en “one-time” omkostning i modellen. Denne usikkerhed er undersggt i fglsomhedsanalysen. Denne
beregning for IVIG-omkostninger er vist i tabel 10.
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Tabel 10 Beregnede omkostninger per haendelse og per patient for IVIG.

Enhed DKK Kilde

IVIG-pakke 9.506 Ansggers beregning
Ambulant besgg 2.906 DAGS: GR2722_F
Behandlingsleengde 11,4 maneder ELIANA studie (7)
Omkostning per haendelse 141.497

Omkostning per patient 103.765 Antaget rate pa 73,33 % fra ELIANA (7)

Priser fra medicinpriser.dk; IVIG er beregnet ud fra en gennemsnitsvaegt pa 41,7 kg (7,15)

Omkostninger forbundet med patienters dgd er ogsa inkluderet i ansggers model. Disse er baseret pa dansk
DRG-takst (DRG 1501) fra 2018. Denne takst pa 83.157 DKK tildeles alle patienter, der dgr i modellen.
Patienter og pargrendes tidsforbrug

Ansgger har praesenteret omkostninger for patienter og pargrende, men har ikke inkluderet dem i deres hoved-
analyse. Ansgger opgiver disse omkostninger over de fgrste fem ar i den nedenstdende tabel. Disse tal er bereg-
net ud fra Kuhlen et al., ELIANA, samt de poolede studier (7,14). Tidsforbruget er sat til 182,72 DKK per time.

Tabel 11 Beregnede omkostninger for patienters og pdrgrendes tidsforbrug, DKK

Kategori ‘ Tisagenlecleucel (Kymriah) SoC Difference

Timer tabt 1.010 timer 1.564,5 timer -554,5 timer

Omkostning per time 182,77 DKK 182,77 DKK -

Samlet omkostning 184.598 DKK 285.944 DKK -101.346 DKK
Amgros’ vurdering

Da nuvaerende praksis for behandling af B-ALL patienter indbefatter, at patienter bliver transplanteret i forbin-
delse med kemoterapi i standardbehandlingen, er der en betydelig omkostning forbundet med dette i forhold til
SoC. | studierne, som ansgger anvender, er tisagenlecleucel (Kymriah) anvendt som en erstatning til bade kemo-
terapi og transplantation. Derfor transplanteres faerre patienter for tisagenlecleucel (Kymriah) i forhold til SoC.

Amgros har konsulteret danske kliniske eksperter i forhold til estimater for omkostningerne ved bivirkninger, CRS
og IVIG. De danske kliniske eksperter er blevet udpeget af de danske regioner. Flere af bivirkningerne forbundet
med behandlingen er antaget at veere indregnet i andre takster, sdsom indlaeggelse pa intensiv. Danske kliniske
eksperter ggr opmaerksom pa, at dette ikke altid er tilfaeldet og omkostningstunge bivirkninger ofte vil takseres
individuelt. CRS-beregningen er velfunderet, men er dog en meget usikker omkostning, da patienter kan reagere
vidt forskelligt ved CRS. Danske kliniske eksperter mener, at 150.000 til 200.000 DKK er et realistisk estimat, dog
behaeftet med stor usikkerhed. Derfor anvender Amgros et gennemsnit af disse estimater pa 175.000 kr. i ho-
vedanalysen.

Amgros er ligeledes blevet gjort opmaerksom pa at IVIG-estimatet pa 11,4 maneders behandlingsleengde kan
veere hgjere i praksis. Danske kliniske eksperter estimerer, at denne behandling kan ligge imellem 5 ar og poten-
tielt livsvarende, men har dog valgt det konservative estimat pa 5 ar. Amgros laver derfor en fglsomhedsanalyse
pa behandlingsleengden med IVIG for at belyse denne usikkerhed.

Amgros har ligeledes konsulteret danske kliniske eksperter angdende forskellene i raten for efterfglgende stam-
celletransplantation (6,2 % vs. 35,3 %). Danske kliniske eksperter har udtalt, at denne rate kan veere lavere for
SoC i dansk regi. Estimatet opgivet pa cirka 25 % er dog behaeftet pad en meget lille patientpopulation, men med
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baggrund i danske patienter og er derfor blevet anvendt i en fglsomhedsanalyse pd Amgros’ hovedanalyse for at
belyse denne usikkerhed.

Ansgger har baseret langt stgrstedelen af deres estimater pa kliniske studier. Disse studier er dog pa internatio-
nale patienter og visse estimater er derfor forbundet med stor usikkerhed. Dette kan have signifikant betydning
for resultatet over tid. Derfor har Amgros valgt at undersgge estimater valideret af danske kliniske eksperter i
felsomhedsanalysen.

Amgros modtog estimater fra danske kliniske eksperter pa varigheden af IVIG-behandling. Disse estimater bero-
ede pa fortrolig information fra patienter behandlet med tisagenlecleucel (Kymriah) og den publiceret data. Am-
gros tog et gennemsnit af disse estimater og anvendte dette i hovedanalysen (4,5 ar) og foretog en fglsomheds-
analyse pa et potentielt livslangt behandlingsforlgb. Dette blev gjort ud fra en enkelt klinikers estimat pa poten-
tiel livslang behandling i nogle af patienterne. Alle antagelser i modellen blev bibeholdt i IVIG-beregningen bort-
set fra behandlingslaengden. Dette geelder bade proportionen af patienter der modtager IVIG samt gennemsnit-
lig vaegt pa patienten. Amgros anerkender at ansggers estimat beror pa data fra blandt andet Maude et al. (7)

CRS-estimatet blev beregnet med hjalp fra en kliniker med specifik viden om behandlingsforlgbet og dertil takst-
systemet i forbindelse med indlaeggelse pa haeematologisk afdeling. Dette blev gjort systematisk ud fra ansggers
estimat og beregning, med dertil eendringer i takster som ansgger antog at vaere inkluderet i den grundlaeggende
intensiv takst, som naevnt i CRS-beregningen.

Ansgger har argumenteret omfattende for de inkluderede omkostninger og begrundet antagelserne. | Amgros’
hovedanalyse er der dog foretaget enkelte andringer i ansggers estimater bl.a. raten for stamcelletransplantati-
oner for SoC og IVIG for tisagenlecleucel (Kymriah), jf. samtale med danske kliniske eksperter.

Amgros har gennemgdet relevante priser og estimater og justeret disse i Amgros’ egen hovedanalysen. Herud-
over er der indhentet flere estimater fra danske kliniske eksperter for at belyse danske forhold samt usikkerheder
forbundet med ansggers analyse.
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3 RESULTATER

3.1 Ansggers hovedanalyse

Ansggers hovedanalyse resulterer i gennemsnitlige meromkostninger per patient for tisagenlecleucel (Kymriah)
sammenlignet med SoC pa ca. 1.989.000 DKK.

Resultaterne fra ansggers hovedanalyse praesenteres i tabel 12.

Tabel 12 Resultat af ans@gers hovedanalyse, gns. omkostninger per patient, DKK, diskonterede tal, AlP

Tisagenlecleucel (Kym-

Kategori riah) Inkrementelle omkostninger
DKK

Fgr behandling 57.210 0 57.210
Procedure/lzegemiddel 17.005 0 17.005
Administration 3.804 0 3.804
Hospitalisering 36.400 0 36.400
Behandling 2.495.856 209.896 2.285.960
Procedure/legemiddel 2.379.477 12.011 2.367.466
Administration 794 0 794
Hospitalisering 115.584 197.885 -82.301
ﬁ:; ';':Irs‘g‘:r UG 156.645 12.388 144.257
Opfglgning 113.677 39.500 74.177
EFS 79.081 18.696 60.385
PD 34.596 20.804 13.792
Efterfglgende SCT 118.492 672.730 -554.238
Andel af patienter der modtager SCT 6,22 % 35,30 %

Omkostninger forbundet med dgd 53.252 71.929 -18.677
Samlede meromkostninger 2.995.133 1.006.443 1.988.689

Den stgrste arsag til omkostningsforskellen mellem de to behandlingsalternativer er den store engangsomkost-
ning for tisagenlecleucel (Kymriah). Derudover er der en betydelig omkostning forbundet med behandling af bi-
virkninger og szerligt stamcelletransplantationer, isaer til SoC.
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3.2 Amgros’ hovedanalyse

3.2.1 Antagelser i Amgros hovedanalyse

Baseret pa Amgros’ vurdering af den tilsendte model, har Amgros udarbejdet sin egen hovedanalyse. Amgros har
bedt regionerne udpege klinikere med ekspertise indenfor det relevante omrade, og bedt de valgte klinikere om
at validere ansggers grundleeggende antagelser og estimater. Regionerne udpegede to klinikere, der svarede pa
spgrgsmal angaende ansggers modelstruktur. Pa baggrund af deres svar har Amgros justeret nedenstaende an-
tagelser og estimater.

Forudseetningerne er som i ansggers analyse bortset fra fglgende:

e  Opdaterede priser pd leegemidlerne til nyeste AlP

e Anvendt det konservative estimat pG 4,5 ar for IVIG behandlingsleengde fra danske kliniske eksperter

e  Anvendt estimat for CRS pG 175.000 DKK (150.000-200.000 DKK) fra danske kliniske eksperter

e Indleeggelsestid éendres fra 50 dage til 30 dage (almindelig indleeggelse) og ca. 14 dage indlaeggelsestid
pd intensiv afdeling indhentet fra Fagudvalget for akut leukeemi

e  Patienter og pdrgrendes tidsforbrug inkluderet

Amgros’ hovedanalyse resulterer i gennemsnitlige meromkostninger per patient for tisagenlecleucel (Kymriah)
sammenlignet med SoC pa ca. 2.355.000 DKK. Amgros’ @ndringer har betydning for det samlede resultat pa ca.
370.000 DKK.

Meromkostninger er primaert drevet af prisen pa tisagenlecleucel (Kymriah).

Resultaterne fra Amgros’ hovedanalyse praesenteres i tabel 13.
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Tabel 13 Resultat af Amgros' hovedanalyse, gns. omkostninger per patient, DKK, diskonterede tal, AIP

Kategori

Tisagenlecleucel

Inkrementelle omkost-

(Kylr)nKr]Lah) ninger

Fgr behandling 57.210 0 57.210
Procedure/lzegemiddel 17.005 0 17.005
Administration 3.804 0 3.804
Hospitalisering 36.400 0 36.400
Behandling 2.495.856 151.033 2.344.823
Procedure/laegemiddel 2.379.477 12.011 2.367.466
Administration 794 0 794
Hospitalisering 115.584 139.022 -23.438
Bivirkninger og utilsigtede haendelser 566.067 12.388 553.679
Opfalgning 113.677 39.500 74.177
EFS 79.081 18.696 60.385
PD 34.596 20.804 13.792
Efterfglgende SCT 118.492 672.730 -554.238
Andel af patienter der modtager SCT 6,22 % 353 %

Omkostninger forbundet med dgd 53.252 71.929 -18.677
Patienter og pargrendes tidsforbrug 184.598 285.944 -101.346
Samlede meromkostninger 3.589.153 1.233.525 2.355.628

3.2.2 Amgros’ fglsomhedsanalyser

Amgros har udarbejdet fglsomhedsanalyser, der belyser betydningen af aendring i centrale antagelser i hoved-
analysen. Alle analyserne er envejsfglsomhedsanalyser, hvilket vil sige, at kun én parameter aendres ad gangen,
mens de andre parametre holdes konstante.

| tabel 14 optrader forskellige fglsomhedsanalyser som bestar af &ndringer i fglgende parametre:

e Behandlingslaengde for IVIG aendret til 0,5, 3, 5, 10, 20, 30 og 50 dr i stedet for 4,5 ar. Dette er gjort for

at undersgge usikkerheden forbundet med behandlingslaengden for IVIG

e |VIG er beregnet ud fra KOL estimater der beror pG secondhand erfaring med patienter der er behandlet
i udlandet med tisagenlecleucel (Kymriah) og herefter er blevet fulgt op pd i Danmark under KOL-opsyn

e Takst for SCT aendret til 1,2 mio. DKK og gennemsnitlig alder eendret fra 12 ar til 18 ar

Amgros har illustreret resultaterne i tabel 14. Resultatet er fglsomt for de aendrede parametre.
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Tabel 14 Amgros' fglsomhedsanalyser for IVIG og gns. pt. population pd 18 dr, DKK, diskonterede tal, AIP

Fglsomhedsanalyser +/- Inkrementelle omkostninger

Amgros’ hovedanalyse 2.355.628
SCT-takst og alder justeret til 18 ar 2.574.419
SCT-estimat pa 25 % for komparator 2.549.827
Ved 0,5 ars IVIG 1.918.722
Ved 3 ars IVIG 2.191.788
Ved 5 ars IVIG 2.410.241
Ved 10 ars IVIG 2.956.374
Ved 20 ars IVIG 4.048.638
Ved 30 ars IVIG 5.140.903
Ved 50 ars IVIG 7.325.432

3.2.3 Usikkerhed af resultaterne

Amgros vurderer, at der er stor usikkerhed forbundet med de estimerede meromkostninger af tisagenlecleucel
(Kymriah), eftersom visse parametre er forbundet med stor usikkerhed og kan medfgre store aendringer i de in-
krementelle omkostninger. Derudover er der flere steder anvendt median, for eksempel i forhold til IVIG be-
handlingslzengde. Dette er behandlet i fglsomhedsanalysen, der viser, at behandlingslaeengden for IVIG har stor
betydning for resultatet.

Yderligere er flere af taksterne anvendt i analysen for paediatriske patienter. Taksten for stamcelletransplanta-
tion for unge under 17 ar er ca. 1,2 mio. DKK, hvorimod den selvsamme takst for patienter over 18 ar er ca.
450.000 DKK. Dette vil have en betydning, hvis der bliver behandlet patienter med en hgjere alder end antaget i
modellen. Amgros har ogsa her foretaget en fglsomhedsanalyse, der viser en moderat betydning for resultatet
pa ca. 200.000 kr. i meromkostninger per patient.

Tisagenlecleucel (Kymriah) er forbundet med hgje meromkostninger ved igangsaettelse af behandling sammen-
lignet med SoC, og kan veere forbundet med hgje omkostninger mange ar frem hvis IVIG behandlingslaengden
viser sig at vaere mangearig, jf. estimat fra danske kliniske eksperter.

Varigheden og stgrrelsen af de efterfglgende omkostninger er meget usikre pa grund af de begraensede kliniske

opfglgningsdata. | den indsendte model vil de efterfglgende omkostninger vaere i form af IVIG og besparelser vil
veere i form af feerre efterfglgende stamcelletransplantation.
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4 BUDGETKONSEKVENSER

Budgetkonsekvenserne per ar er baseret pa antagelsen om, at tisagenlecleucel (Kymriah) vil blive anbefalet som
standardbehandling. Man ser derfor pa to scenarier:
A. Tisagenlecleucel (Kymriah) bliver anbefalet som standardbehandling af Medicinradet til indikationen,
som denne analyse omhandler
B. Tisagenlecleucel (Kymriah) bliver ikke anbefalet som standardbehandling

Budgetkonsekvenserne bliver differencen mellem budgetkonsekvenserne i de to scenarier.

4.1 Ansggers estimater

4.1.1 Patientpopulation og markedsandel

Ansgger har antaget, at patientpopulationen er 3 patienter per ar, hvilket er baseret pd Medicinrddets estimat
fra protokollen for vurdering af den kliniske mervaerdi, pa cirka 2-4 patienter om aret. (13)

Amgros’ vurdering af estimeret patientantal

Amgros vurderer, at der er lille usikkerhed forbundet med ansggers estimat grundet Medicinrddets faqudvalg for
akut leukaemi estimerer samme stgrrelse patientpopulation. Amgros har konsulteret danske kliniske eksperter, og
har modtaget et andet estimat pd 6 patienter per dr, der vil blive undersggt i nedenstdende fglsomhedsanalyse.

4.1.2 Estimat af budgetkonsekvenser
Ansgger har inkluderet de samme omkostninger i budgetkonsekvensanalysen, som der er inkluderet i omkost-
ningsanalysen.

Med de indlagte antagelser estimerer ansgger, at anvendelse af tisagenlecleucel (Kymriah) vil resultere i budget-
konsekvenser pa ca. 6 mio. per ar.

Ansggers estimat af budgetkonsekvenserne fremgar af tabel 15.

Tabel 15 Ans@gers hovedanalyse for totale budgetkonsekvenser, DKK, ikke-diskonterede tal, mio. dkk

Anbefales 8,65 8,72 8,75 8,78 8,81

Anbefales ikke 2,87 2,90 2,93 2,94 2,95

Totale budgetkonsekvenser 5,78 5,81 5,82 5,84 5,85
Amgros’ vurdering

Amgros vurderer, at ansggers analyse er usikker, jf. ovenstaende antagelse om patientpopulationen. Amgros an-
vender det samme patientantal for at holde sig indenfor fagudvalget for akut leukaemis oprindelige estimat pa 2-
4 patienter om aret. Der er tilfgjet en felsomhedsanalyse pa 6 patienter per ar for at belyse usikkerheden om-
kring en eventuelt stgrre patientpopulation.

4.2 Amgros’ estimater af budgetkonsekvenser

Amgros har korrigeret fglgende estimater i forhold til ansggers analyse:

e Omkostningerne fra Amgros’ hovedanalyse anvendes med undtagelse af diskontering
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Med de indlagte antagelser estimerer Amgros, at anvendelse af tisagenlecleucel (Kymriah) vil resultere i budget-
konsekvenser pa ca. 7 mio. DKK per ar. Budgetkonsekvenserne er usikre og danske kliniske eksperter vurderer, at

der potentielt er 6 patienter, der kan komme i behandling om aret.

Amgros’ estimat af budgetkonsekvenserne fremgar af tabel 16.

Tabel 16 Amgros” hovedanalyse for totale budgetkonsekvenser, DKK, ikke-diskonterede tal

Anbefales 11,07 10,50 11,08 10,56 10,59
Anbefales ikke 3,80 3,75 3,76 3,77 3,77
Totale budgetkonsekvenser 7,27 6,75 7,32 6,79 6,82

4.2.1 Fglsomhedsanalyse pa budgetkonsekvenser

I nedenstaende tabel optraeder en fglsomhedsanalyse, som bestar af andringer i fglgende parameter. Amgros

har konsulteret danske kliniske eksperter og modtaget et estimat pa 6 patienter om aret.
Pa baggrund af dette laver Amgros en fglsomhedsanalyse, hvor fglgende parameter aendres:

e Patientpopulation eéendret til 6 patienter i stedet for 3 patienter

Tabel 17 Amgros' fslsomhedsanalyser for pt. population pé 6 patienter, mio. DKK, ikke-diskonterede tal

Anbefales 21,53 21,01 21,07 21,14 21,14
Anbefales ikke 7,62 7,50 7,52 7,55 7,55
Totale budgetkonsekvenser 13,91 13,51 13,62 13,59 13,59
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5 DISKUSSION

Amgros vurderer, at behandling med tisagenlecleucel (Kymriah) er forbundet med meget hgje meromkostninger
sammenlignet med SoC. Meromkostningerne er primaert drevet af prisen pa tisagenlecleucel (Kymriah).

Amgros identificerede flere usikkerheder og begraensninger i ansggers model og indsendte materiale. De kliniske
studier af tisagenlecleucel (Kymriah) var single arm studier med sma populationer og kort median opfglgningstid.
Studierne mangler kontrolarme, og derfor er det ikke muligt at sammenligne resultaterne fra disse studier med
resultaterne fra komparator-studierne uden en betydelig grad af usikkerhed.

Patienter, der oplever hypogammaglobulinaami pa grund af B-celle aplasi har en gget risiko for infektioner, der
ngdsager dem til IVIG i et uvist antal ar. Andelen af patienter, der kraever IVIG og behandlingsleengden af IVIG er
ikke kendt. Det ma dog ogsa naevnes, at patientpopulationens stgrrelse og alvorligheden af sygdommen vanske-
ligggr udfgrelsen af randomiserede kontrollerede studier. Amgros anerkender, at optimale data er begraenset og
disse har fgrt til kompromisser. Amgros har undersggt og belyst disse usikkerheder i afrapporteringen.
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Til Medicinradet

Hegringssvar til vurderingsrapporten 1.0 pa Kymriah (tisagenlecleucel) til bgrn og unge
voksne med r/r ALL

| forbindelse med modtagelsen af vurderingsrapporten, accepterer Novartis Healtcare A/S
Medicinradets vurdering, svarende til ”stor klinisk mervaerdi”.

Novartis vil gerne benytte lejligheden til at takke for en god og konstruktiv dialog med
sekretariatet.

Novartis har fglgende specifikke bemaerkninger:

Response rate
Kymriah patienterne har modtaget mediant 3 tidligere linjer (mediant 4 tidligere linjer for B2101)J)

og dermed modtager Kymriah i 4. (5. for B2101J) linje

Pa side 12 bemaerker fagudvalget af patienter i Kymriah studierne ligner de danske patienter, mens
i vurderingen af responserater, side 19, vurderes det at Kymriah vil blive anvendt i 3. linje i
Danmark. Sidstenzavnte fgrer til, at Medicinradet sammenligner Kymriah data for responserater i 3.
linje.

Dette fgrer til et skaevt sammenligningsgrundlag for responseraterne.

Novartis gnsker at ggre opmaerksom pa, at en eventuelt randomiseret arm umuligt kunne besta af
3. linje patienter, set i lyset af at Kymriah patienterne var 4. (5.) linje patienter, men derimod ville
veere 4. (5.) linje patienter.

En rimelig sammenligning af responsraterne for Kymriah bgr saledes vaere patienter i 3. salvage
attempt, altsa 4. linje.

Det er Novartis’ vurdering at dette skeeve sammenligningsgrundlag har fgrt til en yderest
konservativ vurdering af mer-vaerdien for response rater, da sammenligningsgrundlaget i
Medicinradsregi - patienter i 2. salvage attempt - har hgjere responsrater.

Bivirkninger
| forbindelse med den kliniske afprgvning af Kymriah kan bivirkninger vaere en bidragende faktor i

forbindelse med 2 dgdsfald blandt 193 patienter. Det er en behandlingsrelateret mortalitet pa 1%.
Ved standard of care er den behandlingsrelaterede mortalitet 12,7% jvf. Kuhlen studiet.
Denne reduktion mere end mgder den kliniske relevante forskel pa 10%.

Desforuden er SAE raten 78,5% i det pivotale studie ELIANA, 77,6% i B2205J og 89,3% i B2101J.
Ved standard of care er den kliniske vurdering fra fagudvalget, at mere end 90% vil opleve mindst
én SAE. Ogsa her er den mindste klinisk relevant forskel mgdt.



Set i lyset af ovenstaende finder Novartis, at vurderingen af Kymriah’s bivirkningsprofil svarende til
"ingen klinisk mervaerdi” er yderst konservativ, praecist som fagudvalget udtrykker deres egen
vurdering. Det undrer Novartis at en sadan reduktion i et kritisk endepunkt ikke fgrer til en
merveerdi af positiv stgrrelse.

Quality of Life

Novartis medgiver, at det ikke har vaeret muligt at finde QoL data for standard of care. Vi beder
fagudvalg og Medicinradet huske, at det kurrative potentiale ved standard of care skyldes den
allogen stamcelletransplantation. En behandling som for en ganske stor andel af patienterne vil
medfgre bivirkninger, der vil pavirke deres livskvalitet. For nogle, livslangt.

Kymriah er en behandling, som ikke blot sendrer pa patienterne overlevelse, men ogsa forgger
livskvaliteten. Efter et ar returnerer patienternes livskvalitet til det gennemsnitlige niveau for
begrundsbefolkningen (Aldersgrupper 18-25, malt pa EQ-VAS). Novartis er enige i, at indlaeggelser
pa intensiv vil pavirke livskvaliteten. Novartis henstiller til, at fagudvalget og Medicinradet husker,
at dette, modsat bivirkningerne ved standard of care, er midlertidigt. Den mediane ICU
indlaeggelsestid for CRS behandling er 7 dage.

Alt imens vurderes den behandlingsrelaterede mortalitet til at veere mere end en faktor 10 hgjere
med standard of care versus Kymriah.

Med Kymriah forgges livskvaliteten med 2,5-3 gange den mindste klinisk relevante forskel, malt pa
EQ-5D VAS, og 5-6 gange den mindste kliniske relevante forskel, malt pa PedsQL set i forhold til
baseline.

Det undrer Novartis at en sadan livskvalitetgevinst, i sammenhaeng med den lavere SAE rate og
behandlingsrelaterede mortalitet, giver anledning til vurderingen ”ikke dokumenterbar mervaerdi”.

Generelle bemaerkninger

Novartis har noteret sig at fagudvalget og Medicinradet, i trad med vores forslag, erkender at
reduktionen i stamcelletransplantationsraten giver anledning til en merveerdi af positiv stgrrelse for
Kymriah. Novartis noterer sig desuden, at fagudvalget erkleerer sig enige i det kurrative potentiale i
Kymriah uden anvendelse af stamcelletransplantation.

Med venlig hilsen,
Lars Oddershede, PhD
Sundhedsgkonom
Novartis Oncology
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Medicinradets vurdering af klinisk mervaerdi for
tisagenlecleucel til behandling af B-celle akut
lymfatisk leukaemi (ALL)

Medicinradets konklusion vedrgrende klinisk mervaerdi

Medicinradet vurderer, at tisagenlecleucel til B-celle akut lymfatisk leukeemi giver en stor klinisk
merveerdi sammenlignet med bedste tilgeengelige behandling. Evidensens kvalitet vurderes at vaere meget

lav.

Handelsnavn Kymriah

Generisk navn Tisagenlecleucel

Firma Novartis

ATC-kode -

Virkningsmekanisme Patientens egne T-celler genmodificeres til at udtrykke receptorer
(chimeric antigen receptor (CAR)), der genkender den generelle B-
cellemarker, CD19. De modificerede T-celler gives intravengst til
patienten, hvor de binder sig til B-celler og slar disse ihjel.

Administration/dosis Tisagenlecleucel gives som en enkelt intravengs infusion. Den

anbefalede dosis af tisagenlecleucel for patienter under 50 kg er
mellem 0,2 x 106 og 5 x 106 levedygtige CAR T-celler/kg legemsvagt
og for patienter over 50 kg mellem 0,1 x 108 og 2,5 x 108 levedygtige
CAR T-celler/kg legemsveegt. For administration af tisagenlecleucel
behandles patienten med lymfocytdepleterende kemoterapi.

EMA -indikation

Tisagenlecleucel er indiceret til behandling af bern og unge op til 25 ér
med B-celle akut lymfatisk leukemi (ALL), som er refraktere, i relaps
efter stamcelletransplantation eller i andet eller senere relaps.
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Versionsnummer
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Definition af klinisk mervzerdi:

Medicinradet kategoriserer lzegemidlets kliniske mervzerdi i en af folgende kategorier:

Kategori 1. Stor merveerdi: Vedvarende og stor forbedring i effektforhold der ikke tidligere er opniet med et relevant
behandlingsalternativ. Eksempler herpé er sygdomsremission, markant stigning i overlevelsestid, langvarigt fraver af
alvorlige sygdomssymptomer eller udtalt fraver af alvorlige bivirkninger.

Kategori 2. Vigtig mervaerdi: Markant forbedring, eksempelvis lindring af sygdomstilstand, moderat stigning i
overlevelsestid, lindring af alvorlige symptomer, fraver af alvorlige bivirkninger og vasentligt fraver af andre
bivirkninger.

Kategori 3. Lille mervzerdi: Moderat forbedring, f.eks. reduktion i ikkealvorlige sygdomssymptomer eller fraveer af
bivirkninger.

Kategori 4. Ingen merveerdi: Ingen merverdi sammenlignet med standardbehandling/andre behandlinger.
Kategori 5. Negativ mervzerdi: Negativ mervaerdi sammenlignet med standardbehandling/andre behandlinger.

Kategori 6. Ikkedokumenterbar mervzerdi: Ikkedokumenterbar mervardi sammenlignet med standardbehandling/
andre behandlinger. Effektforskellen kan ikke kvantificeres ud fra det videnskabelige datagrundlag.

Om Medicinridet:

Medicinradet er et uathaengigt rad, som udarbejder anbefalinger og vejledninger om laegemidler til de fem regioner.

Medicinradet vurderer, om nye leegemidler og nye indikationer kan anbefales som standardbehandling og udarbejder
felles regionale behandlingsvejledninger.

Nye leegemidler vurderes i forhold til effekt, eksisterende behandling og pris. Det skal give lavere priser og leegemidler,
der er til storst mulig gavn for patienterne.

De falles regionale behandlingsvejledninger er vurderinger af, hvilke laegemidler der er mest hensigtsmassige til
behandling af patienter inden for et terapiomrade og dermed grundlag for ensartet hej kvalitet for patienterne pa tvers
af sygehuse og regioner.
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Forkortelser

ALL:
B-ALL:
BoR:
CD19:
CIL

CR:

CRiZ

CRS:
DoR:
EFS:
EMA:
GRADE:

HR:
HRQoL:
MRD:
NNT:
NOPHO-08:

OR:
ORR:
OS:
1/t:
RR:
SAE:
SCT:
TRM:

Akut lymfatisk leukeemi

B-celle akut lymfatisk leukaemi

Best overall response (bedste samlede respons)

Cluster of differentiation-19, et overfladeantigen pa lymfecellers celleoverfalde
Konfidensinterval

Komplet remission defineret som en normalisering af blodverdier samt mindre end 5 %
blaster (umodne celler, stamceller) i knoglemarven

Komplet remission med ufuldsteendig heematologisk regeneration defineres som CR, men med
residual neutropeni [< 1,0 x 109/L (1,000/uL)] eller thrombocytopeni [< 100 x 109/L
(100,000/uL)]

Cytokine release syndrome (cytokine frigivelsessyndrom)
Duration of response (responsvarighed)

Event-free survival (eventfri, heendelsesfri overlevelse)
European Medicines Agency

System til vurdering af evidens (Grading of Recommendations Assessment, Development and
Evaluation System)

Hazard ratio

Health-related quality of life (helbredsrelateret livskvalitet)
Minimal Residual Disease

Number needed to treat

Saerdeles kompleks kemoterapibehandling brugt til bern og yngre voksne med ALL, se
reference [1]

Odds ratio

Overall Remission Rate (samlet remissionsrate) (CR + CR;)
Overall Survival (samlet overlevelse)

Refrakteer eller recidiverende

Relativ risiko

Severe adverse event (alvorlig uensket haendelse)

Stem cell transplant (stamcelletransplantation)

Treatment related mortality (behandlingsrelateret mortalitet)
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1 Formal

Formalet med Medicinradets vurdering af klinisk merveerdi af tisagenlecleucel til B-celle akut lymfatisk
leukaemi er at vurdere den kliniske mervaerdi i forhold til et eller flere leegemidler til samme patientgruppe
(komparatorer).

Med udgangspunkt i den kliniske merveerdi og en omkostningsanalyse udarbejdet af Amgros vurderer
Medicinradet, om tisagenlecleucel anbefales som mulig standardbehandling.

2 Baggrund

B-celle akut lymfatisk leukcemi

I Danmark diagnosticeres ca. 45 bern érligt med leukaemi, hvoraf ca. 35 af tilfeeldene er akut lymfatisk
leukaemi (ALL) [2,3]. ALL er en kraftform, der involverer stamcellerne i knoglemarven, som producerer
hvide blodceller (lymfocytter). Omkring 75-80 % af tilfeeldene forarsages af B-lymfocytter (B-celler). Dette
svarer arligt til ca. 30 nye tilfelde af B-cellederiveret ALL (B-ALL) blandt bern og unge op til 25 ar
[4][5][6]. Den nuverende ferstelinjebehandling er intensiv, langvarig og helbreder over 85 % af bern og
unge med leukaemi. Det skonnes, at de resterende 10-15 % enten ikke responderer (refrakteritet) pa
behandlingen eller oplever tilbagefald (recidiv) [1]. Den mediane samlede overlevelse for bern og unge med
tilbagefald efter forste stamcelletransplantation er vist at vaere omkring 6 méneder [7].

Nuvceerende behandling

Den kurative behandling af ALL bestar af kombinationer af kemoterapi og inddeles i tre faser: induktion,
konsolidering og vedligeholdelse. Hvis der opnas komplet remission (CR) af behandlingen, kan der evt.
folges op med stamcelletransplantation (SCT). For bern og unge folger behandlingen en protokol, der blev
implementeret pa omradet i 2008 (NOPHO ALL-2008) [1]. Den samlede varighed af behandlingen er 2,5 ar.

Den forste fase af behandlingen med kemoterapeutika varer 4 uger og er stort set ens for alle bern og unge.
Herudover gives forebyggende behandling rettet mod centralnervesystemet. Derefter males restsygdom i
knoglemarven, og patienterne inddeles i 3 risikogrupper: standard risiko, intermedizr risiko eller hgj risiko
[1,8]. Konsolideringsbehandlingen tilpasses den enkelte patient baseret pa risikogruppe.

Der findes ingen standardbehandling for bern og unge med refraktaer ALL eller (gentagne) tilbagefald, og
valg af medicinsk behandling hos disse patienter er i hgj grad tilpasset den enkelte patient og oftest
eksperimentel. Patientgruppen vurderes at have en overlevelsesrate pa 20-30 % og for mange af patienterne
endnu lavere. For patienter med B-ALL, der ikke responderer p& behandling (refraktere) eller far tilbagefald
(recidiv), bestar behandlingen, safremt patienten kan tale det, af yderligere intensiv kemoterapi.

Born og unge i hgjrisikogruppen eller bern og unge med gentagne sygdomstilbagefald far generelt tilbudt
allogen stamcelletransplantation, efter de opnar sygdomskontrol, eftersom stamcelletransplantation potentielt
er kurativ [9].

De anvendte behandlinger er en kombination af felgende kemoterapeutika samt hgjdosis dexamethason:
antracyklin, hejdosis cytarabin, vinkristin og fludarabin.

Fagudvalget anslér, at der érligt vil vere ca. 2-4 patienter med B-celle akut lymfatisk leukeemi, som er
kandidater til behandling med tisagenlecleucel.
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Anvendelse af det nye lcegemiddel
Tisagenlecleucel er indiceret til behandling af barn og unge op til 25 &r med B-celle akut lymfatisk leukaemi
(ALL), som er refraktare, i relaps efter stamcelletransplantation eller i andet eller senere relaps.

Tisagenlecleucel er en genetisk modificeret autolog anti-CD19 chimeric antigenreceptor (CAR) T-celleterapi
[10]. Patientens egne T-celler genmodificeres til at udtrykke receptorer (chimeric antigen receptor (CAR)),
der genkender den generelle B-celle-marker, CD19. De modificerede T-celler gives intravengst til patienten,
hvor de binder sig til B-celler og slar disse ihjel.

Tisagenlecleucel gives som en enkelt intravengs infusion, hvorefter cellerne ekspanderes ved celledeling in
vivo. Den anbefalede dosis af tisagenlecleucel er for patienter under 50 kg mellem 0,2 x 10° og 5 x 10°
levedygtige CAR T-celler/kg legemsvagt og for patienter over 50 kg mellem 0,1 x 10® og 2,5 x 108
levedygtige CAR T-celler/kg legemsvagt. For administration forbehandles patienten med et
immunsuppressivt kemoterapiregime, som sikrer, at T-cellerne ekspanderer optimalt i patienten og udviser
optimal antitumoraktivitet [11].

3 Metode

De praspecificerede metoder i protokollen er udarbejdet af Medicinrddet. Ansegningen er valideret af
Medicinradet.

Ansgger har anvendt og fulgt den praespecificerede metode, jf. protokol som blev godkendt i Medicinradet
den 18. september 2018.

De kliniske studier af tisagenlecleucel er enarmede. Derfor er der ikke foretaget en direkte sammenlignende
analyse af effekten af tisagenlecleucel i forhold til en komparator.

For effektmaélet samlet overlevelse har anseger udfaerdiget en indirekte sammenlignende analyse af
tisagenlecleucel i forhold til komparator. Sammenligningen er lavet ved en "unachored Matching Adjusted
Indirect Comparison’ (MAIC)-analyse (unachored fordi der ikke findes en fzlles komparator, som kan
knytte tisagenlecleucel og komparator sammen). Denne metode giver kun mening i en sammenligning af to
leegemidler, nér der findes tilgeengelige data pa individniveau for mindst det ene leegemiddel. Ved en MAIC-
analyse er det muligt at justere for udvalgte forskelle i baselinekarakteristika mellem studiernes
patientpopulationer, som forventes at kunne pavirke effekten af interventionen (effect modifiers), eller som
har prognostisk betydning (prognostic factors).

Det har ikke veeret muligt for anseger at justere analysen, som Medicinrddet har bedt om i protokollen, hvor
fagudvalget har identificeret relevante effect modifiers og prognostic factors. Ansgger har angivet, at
analysen ikke er justeret som gnsket, da der ikke er nok data tilgaengeligt i det studie, der bruges som
komparator.

For de gvrige effektmal har anseger udfert naive indirekte sammenligner. Det betyder, at der i beregningerne
ikke er taget hensyn til forskelle i patientpopulationer, studiedesign mv.

Anseger har ikke leveret data for effektmalet transplantationsrelateret mortalitet.

Medicinradet har vurderet, at ansggers MAIC-analyse er utilstraekkelig og ikke kan danne grundlag for
vurderingen af klinisk merverdi. Medicinrédet har derfor valgt foretage en narrativ syntese af evidensen for
samlet overlevelse (se afsnit 5 Databehandling).
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4  Litteratursggning

Anseger har sagt litteratur som beskrevet i protokollen. Ansggers PRISMA-diagram og
litteraturgennemgang fremgér af anseggningen.

EMAs EPAR for tisagenlecleucel er blevet konsulteret i udarbejdelsen af vurderingen [12].

Ansgger har identificeret 6 studier, som er anvendt til at besvare det kliniske spergsmal. Disse studier har
enten undersegt tisagenlecleucel eller den bedste tilgengelige behandling.

ELIANA (B2202) [10]
Maude SL, Laetsch TW, Buechner J, Rives S, Boyer M, Bittencourt H, et al. Tisagenlecleucel in Children
and Young Adults with B-Cell Lymphoblastic Leukemia. N Engl J Med. 2018;378(5):439—48

For ELIANA har ansgger ogsé leveret data for et nyere datacut.

UPENN (B2101J) [11]
Maude SL, Frey N, Shaw PA, Aplenc R, Barrett DM, Bunin NJ, et al. Chimeric Antigen Receptor T Cells
for Sustained Remissions in Leukemia. N Engl J Med. 2014;371(16):1507-17.

ENSIGN (B2205J) [13]
Upubliceret. Indgar i EMAs EPAR for tisagenlecleucel [12]. Indgik som poster pa European Hematology
Association conference- EHA23.

Kubhlen et al. [7]

Kuhlen M, Willasch AM, Dalle JH, Wachowiak J, Yaniv I, Ifversen M, et al. Outcome of relapse after
allogeneic HSCT in children with ALL enrolled in the ALL-SCT 2003/2007 trial. Br J Haematol.
2018;180(1):82-9.

Cooper et al. [14]

Cooper TM, Razzouk BI, Gerbing R, Alonzo TA, Adlard K, Raetz E, et al. Phase I/II trial of clofarabine and
cytarabine in children with relapsed/refractory acute lymphoblastic leukemia (AAMLO0523): A report from
the Children’s Oncology Group. Pediatr Blood Cancer [internet]. 2013;60(7):1141-7.

Sun et al. [15]

Sun W, Malvar J, Sposto R, Verma A, Wilkes JJ, Dennis R, et al. Outcome of children with multiply
relapsed B-cell acute lymphoblastic leukemia: a therapeutic advances in childhood leukemia & lymphoma
study. Leukemia. 2018;1-10.

Herudover identificerede ansegger to studier, som er anvendt som supplement til besvarelsen af det kliniske
spergsmal.

Von Stackelberg et al. [16]

Von Stackelberg A, Volzke E, Kiihl JS, Seeger K, Schrauder A, Escherich G, et al. Outcome of children and
adolescents with relapsed acute lymphoblastic leukaemia and non-response to salvage protocol therapy: A
retrospective analysis of the ALL-REZ BFM Study Group. Eur J Cancer. 2011;47(1):90-7.

Haro et al. [17]

Haro S, Tavenard A, Rialland F, Taque S, Guillerm G, Blouin P, et al. Keep in Mind Quality of Life:
Outcome of a Ten-Year Series of Post-Transplantation Early Relapses in Childhood Acute Lymphoblastic
Leukemia-A Report from the Grand Ouest Oncology Study Group for Children in France. Biol Blood
Marrow Transplant [internet]. 2016;22(5):889-94.
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Studierne af Haro et al., Von Stackelberg et al. og Cooper et al. er ikke medtaget i fagudvalgets vurdering
grundet en eller flere af folgende arsager: Patientgrupperne svarer ikke til den danske, antallet af patienter i
studiet er meget lille, eller at interventionen er foreldet baseret pa nuvearende praksis. Disse studier omtales
derfor ikke yderligere i vurderingsrapporten.

Fra evidens til kategori. Medicinraddet vurderer den kliniske merveardi af et leegemiddel ud fra den indsendte
endelige ansggning, evt. suppleret med andet materiale. I protokollen blev effektmalene angivet som “kritiske”,
“vigtige” og “mindre vigtige”. I vurderingen af klinisk mervardi vegter de kritiske hejest, de vigtige naesthgjest og
de mindre vigtige indgar ikke.

Den kliniske merverdi kategoriseres forst enkeltvis pr. effektmél, hvorefter der foretages en vurdering af den
samlede kategori for leegemidlet pd tvers af effektmalene. Kategoriseringen pr. effektmal foretages pa baggrund af
absolutte og relative vardier for det enkelte effektmal. Den relative effekt beskrives med et estimat og et
konfidensinterval, der ssmmenholdes med generiske vaesentlighedskriterier. Den absolutte effekt sammenholdes med
den i protokollen beskrevne “mindste klinisk relevante forskel”. Den endelige kategorisering af laegemidlets kliniske
merverdi er en delvis kvalitativ proces, hvor der foretages en vurdering af det samlede datagrundlag pé tvers af
effektmalene.

Vurdering af evidensens kvalitet foretages med udgangspunkt i GRADE og udtrykker tiltroen til evidensgrundlaget
for de enkelte effektstorrelser og den endelige kategori for klinisk merverdi. Evidensens kvalitet inddeles i fire
niveauer: hgj, moderat, lav og meget lav. GRADE-metoden er et internationalt anerkendt redskab til systematisk
vurdering af evidens og udarbejdelse af anbefalinger. I denne vurdering er metoden anvendt til at vurdere evidensens
kvalitet.

5 Databehandling

Der foreligger ikke studier som direkte sammenligner effekten af tisagenlecleucel med komparator (bedste
tilgeengelige behandling). Det har heller ikke varet muligt at udfere indirekte analyser, hvor der anvendes en
feelles komparator. Anseger har derfor udfeerdiget indirekte sammenligninger af tisagenlecleucel overfor
bedste tilgeengelige behandling i en MAIC-analyse. MAIC kan bruges i tilfeelde, hvor direkte evidens ikke er
tilgeengelig. For de resterende effektmal har anseger valgt at udfere naive indirekte sammenligninger. Disse
er lavet med forskellige studier som komparator.

Medicinradet har vurderet ansggers MAIC-analyser og finder, at de ikke kan anvendes som folge af
nedenstaende observationer:

e Ansegningen indeholder en MAIC-analyse for effektmalene ’samlet overlevelse” (OS) og eventfri
overlevelse” (mindre vigtigt effektmal). Beregningen af balancing weights er baseret pa antallet af
tidligere relaps og antallet af tidligere stamcelletransplantationer. Antallet af tidligere
stamcelletransplantationer var en af de faktorer, fagudvalget havde identificeret som mulige effect
modifiers/prognostic factors. 1 udregningen af balancing weights er der ikke taget hgjde for de
ovrige fire faktorer, fagudvalget havde identificeret (patientens alder, inklusion af patienter med T-
ALL, forekomsten af hgjrisiko mutationer samt forekomsten af Philadelphia-kromosom positiv
status). Den manglende evne til at redegere for disse fire mulige effect modifiers giver en sandsynlig
risiko for resterende confounding; Betydningen af denne resterende confounding, er ikke blevet
vurderet.

e Valget af antallet af tidligere relaps som balancing weight er ikke blevet begrundet. I anbefalingerne
fra NICE for population-adjusted indirect comparison er det specificeret, at der skal vaere fremlagt
evidens til grund for at bruge en variabel som effect modifier. Resultatet for samlet overlevelse
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antyder, at antallet af tidligere relaps IKKE er en effect modifier eller prognostic factor, nér det
kommer til samlet overlevelse.

e Alle patienter i Kuhlen-studiet [7] har faet mindst en tidligere stamcelletransplantation. Derfor vil
alle patienterne uden tidligere stamcelletransplantation i Kymriah-studierne automatisk fa vaegten 0,
hvilket gor antallet af tidligere relaps til den eneste egentlige basis for balancing weight (som
indikeret af kun to vaegte 0,11 og 1,14).

e | MAIC-analyserne lader det til, at de tre Kymriah-studier [10,11,13] er blevet behandlet som ét
starre studie. Dette er gjort uden at tage hajde for de individuelle studier i analysen. Nar der ikke er
taget hajde for de enkelte studier, ignoreres det, at patienter har tendens til at opné mere ens
resultater indenfor et studie, end man vil se mellem studier. Dette leder til en underestimering af
usikkerhed, hvilket der kan tages hejde for pa to forskellige mader:

1) Foretag MAIC-analysen for hvert af de tre studier separat og foretag derefter en metaanalyse af
de tre opnaede effektestimater.

2) Foretag beregningen af balancing weights pa det samlede datasat, men juster for studieniveau i
Cox proportional hazards model, enten ved stratificering eller ved adjustment factors.

I den aktuelle situation vurderes mulighed 1 at veere umulig pa grund af de sma patientpopulationer.
Ansgger har ikke anvendt mulighed nummer 2.

o [ tabellen som deskriptivt beskriver vaegtene, som bruges i MAIC-analyserne ses, at samtlige
individer inkluderet i sensitivitetsanalysen baseret pa B-cellepatienter er tildelt veegten 1 (min =
gennemsnit = maks. = 1). Nér alle veegte er 1 i en analyse, vil resultatet vaere det samme som i en
uveagtet analyse.

Fagudvalget har derfor valgt se bort fra de resultaterne fra MAIC-analyserne.

Ansegers “naive” indirekte sammenligninger af RR (og som konsekvens heraf ogsa ARR med
konfidensintervaller) anvendes heller ikke, da disse analyser er baseret pa antagelser om, at populationen i
Kymriah-studierne er sammenlignelige med populationerne i komparatorstudierne, nar det kommer til
forventede effekter. Det mé pointeres, at naive indirekte sammenligninger normalt anvendes, nar to punkt-
estimater fra forskellige kilder sammenlignes, uden at man tager hagjde for mulig confounding og
usikkerheder (f.eks. sammenligning af to hendelsesfrekvenser fra to forskellige enkeltarmsundersogelser
med samme resultat). Fra et videnskabeligt synspunkt er et konfidensinterval omkring en RR, der er baseret
pa to eventrater fra to forskellige studier, ikke veldefineret.

Som konsekvens af at de statistiske analyser, som sammenligner tisagenlecleucel og bedste tilgengelige
behandling, ikke kan anvendes, har fagudvalget valgt at foretage vurderingen af tisagenlecleucel ud fra en
narrativ analyse af resultaterne fra de tre enarmede tisagenlecleucelstudier, som er sammenlignet med to
retrospektive kohortestudier og klinikernes egen erfaring med bedste tilgaengelige behandling. Denne tilgang
er i overensstemmelse med Medicinradets metodehandbog version 1.2 [23]. Den kliniske merveerdi tilskrives
udelukkende pa baggrund af fagudvalgets vurderinger og beskrivelse af data, da der ikke forefindes relative
effektforskelle.
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1.2 Medicinradet
6 Klinisk mervaerdi

6.1 Konklusion klinisk spgrgsmal

Hvilken klinisk merveerdi tilbyder tisagenlecleucel sammenlignet med nuveerende standardbehandling til
born og unge op til 25 dr med B-celle akut lymfatisk leukcemi, som er refraktcere, i relaps efter
stamcelletransplantation eller i andet eller senere relaps?

Fagudvalget vurderer, at tisagenlecleucel til patienter med B-celle akut lymfatisk leukaemi giver en stor
klinisk mervzerdi (meget lav evidenskvalitet).

6.1.1 Gennemgang af studier

Karakteristika

ELTANA

ELIANA-studiet ligger primeert til grund for EMA-godkendelsen af tisagenlecleucel til ALL. Det er et
igangveerende og ublindet enarmet, multicenter fase 2-studie, som blev udfert globalt. I studiet indgar bern
og unge voksne med CD19+ relapset eller refrakteer B-celle ALL. Det primaere endepunkt er overall
remission rate (raten af komplet remission eller komplet remission med ukomplet haamatologisk
gendannelse) indenfor 3 méneder. Der indgér 75 patienter i studiet, og den mediane opfelgningstid er 13,1
maneder ved forste data-cut [10] og 24,2 maneder i andet data-cut med 79 patienter (upubliceret). De
sekundere effektmal i studiet er event-free survival (EFS), samlet overlevelse (OS), remissionsvarighed
(DoR) og leegemidlets sikkerhed samt laegemidlets kinetik. Det primare effektmal blev evalueret baseret pa
det fulde analyseset (intention to treat), mens sikkerhedsanalysen inkluderede alle patienter, som har
modtaget en infusion med tisagenlecleucel. Patientkarakteristika fremgér af bilag 2.

UPENN

UPENN-studiet er en del af datagrundlaget for EMAs godkendelse af tisagenlecleucel til ALL. Studiet er et
igangveerende fase I/IIA single-center forsgg, hvor der kun er én ublindet studiearm. I studiet indgér bern og
unge voksne med relapset eller refraktaer CD19+ B-celle ALL, som ikke kan tilbydes kurative
behandlingsmuligheder. De primare endepunkter er at karakterisere sikkerheden og anvendeligheden af
tisagenlecleucel samt at bestemme, hvor leenge CAR-T-cellerne overlever i patientens krop. De sekundzre
effektmal inkluderer at male effekten af tisagenlecleucel ved raten af komplet remission, event free suvival,
og samlet overlevelse. I studiet indgar 56 patienter og den mediane opfelgningstid var 32,3 méneder [11].
Patientkarakteristika fremgar af bilag 2.

ENSIGN

ENSIGN-studiet er en del af datagrundlaget for EMAs godkendelse af tisagenlecleucel til ALL. Det er et
igangverende fase 2 multicenter-studie i USA, og designet er ublindet med kun én studiearm. I studiet
indgar barn og unge voksne med CD19+ relapset eller refrakter B-celle ALL. Det primaere endepunkt er den
samlede remissionsrate (ORR), mens sekundeare effektmal er remission med minimal residual disease
(MRD) negativ knoglemarv, remissionsvarighed (DoR), event-fri overlevelse (EFS), samlet overlevelse, dag
28 sygdomsrespons, sikkerhed af tisagenlecleucel og andel patienter i remission efter 6 méneder opgjort for
gruppen, hvor der er foretaget knoglemarvstransplantation og gruppen, hvor der ikke er. I studiet indgér 58
patienter, og den mediane opfelgningstid er 19,6 maneder [13]. Patientkarakteristika fremgar af bilag 2.

Kubhlen et al.
Dette er et observationelt prospektivt kohortestudie baseret pa en subpopulation af patienter fra Berlin-
Frankfurt-Munster (BFM) ALL-SCT-BFM 2003 og ALL-SCT-BFM-international 2007-studierne. I studiet
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af Kuhlen et al. indgér 242 bearn med tilbagefald af ALL efter deres forste stamcelletransplantation, og
formalet er at undersege prognostiske faktorer, samt hvordan det gar patienterne med den efterfelgende
tilgeengelige behandling. Patienterne modtager den bedste tilgeengelige behandling baseret pa
behandlingsprotokoller og individuel vurdering varierende fra palliativ behandling, kemoterapi med kurativ
intention, donor-lymfocyt-infusioner og stamcelletransplantation til eksperimentelle behandlinger. De
primere effektmal er event-fri overlevelse (EFS) og samlet overlevelse (OS). Infektions- og
behandlingsrelaterede komplikationer indgér som et sekundeert effektmal. Den mediane opfelgningstid pé
40,8 maneder er opgjort fra relaps efter stamcelletransplantation [7]. Patientkarakteristika fremgar af bilag 2.

Sun et al.

Dette er et observationelt retrospektivt kohortestudie baseret pa 325 bern og unge voksne med relaps og
refraktaer ALL, som er blevet fulgt pa 24 TACL (Therapeutic Advances in Childhood Leukemia consortium)
institutioner i USA, Canada og Australien fra 2005 til 2013. I studiet indgar patienter, som modtog kurativ
behandling. Det primere effektmal er komplet respons, og de sekundere effektmal er event-fri overlevelse
samt betydningen af patient- og sygdomskarakteristika for disse [15]. Patientkarakteristika for den samlede
gruppe af patienter (n = 325) fremgar af bilag 2.

Tabellen nedenfor viser, hvilke studier som fagudvalgets vurdering af tisagenlecleucel er baseret pa.

Tabel 1: Oversigt over studier som er anvendt til at belyse effektmalene i fagudvalgets vurdering.

Effektmal Maleenhed Intervention Komparator
Samlet overlevelse Median overlevelse i UPENN

mdr. ENSIGN Kuhlen et al.

Andel af patienter der ' ELIANA
opnar 3-arsoverlevelse UPENN

ENSIGN
Uonskede hzendelser Andel af patienter der ELIANA Kuhlen et al.
der grundet bivirkninger | UPENN
ENSIGN
Andel af patienter der ELIANA -
oplever > 1 alvorlige UPENN
uenskede hendelser ENSIGN
Narrativ beskrivelse af ELTIANA -
cytokin UPENN
frigivelsessyndrom og ENSIGN
neurologiske
bivirkninger
Helbredsrelateret EQ-5D visuel analog ELIANA -
livskvalitet (HRQoL) skala: Malt fra baseline
til 1 ar
PedsQL: Malt fra ELIANA -
baseline til 1 ar
Komplet remission Andel af patienter som ELIANA Sun et al.
opnar komplet remission | UPENN
ENSIGN
Stamcelle- Andelen af patienter som | ELIANA Kuhlen et al.
transplantationsrate transplanteres UPENN
ENSIGN
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Transplantationsrelateret | Andel af patienter derer | - -
mortalitet dede, opgjort ved dag
365 efter transplantation

Population

Baselinekarakteristika for populationerne, som indgar i de studier, som anseger primert har anvendt til at
besvare det kliniske spergsmal, er vist i bilag 2. Studiet af Cooper et al. indgar ikke 1 fagudvalgets vurdering.
Bilaget stammer fra ansggers endelige ansggning.

Fagudvalget har valgt at inddrage data fra alle tre tisagenlecleucel-studier i vurderingen, da populationerne er
tilstreekkeligt ens. Fagudvalget bemerker, at patienterne i UPENN er blevet behandlet med tisagenlecleucel
op til tre gange, og at de i modsetning til patienterne i ENSIGN og ELIANA er vurderet ikke at have flere
kurative behandlingsmuligheder.

Fagudvalget vurderer, at effekterne pavist i studierne kan overferes til danske forhold, da patienterne i
tisagenlecleucel-studierne ligner de danske patienter.

Betydende forskelle i patientkarakteristika mellem tisagenlecleucelstudierne og populationerne i
komparatorstudierne diskuteres under de konkrete effektmal.

6.1.2 Resultater og vurdering

Resultater og vurdering af de effektmal, som fagudvalget har praespecificeret som hhv. kritiske og vigtige,
folger nedenfor. Effektestimaterne fra de studier, som anseger primert har anvendt til at besvare det kliniske
spergsmaél, er vist i bilag 2.

Samlet overlevelse (overall survival, OS) (kritisk)
Overlevelse defineres som tiden fra randomisering eller opstart af behandling til ded vanset arsag.
Fagudvalget har gnsket en opgerelse af median overlevelse og overlevelsesrate efter 3 ar.

Median overlevelse
Anseger har leveret data for median overlevelse fra de to tisagenlecleucelstudier UPENN og ENSIGN samt
fra Kuhlen et al.  ELIANA er den mediane overlevelse ikke néet.

Tabel 2. Vurdering af klinisk mervardi: median overlevelse

Tisagenlecleucel Bedste tilgzengelige behandling
(UPENN og ENSIGN) (klinikernes erfaring)
Punktestimat for median ELIANA: NE (28,2; NE)** 6til 12
overlevelse (maneder) UPENN: 37,9 [22,7; NE]

ENSIGN: 23,8 [8,8; NE]

Relativt effektestimat Kan ikke vurderes* Kan ikke vurderes

*Ikkekontrollerede kliniske forseg (ingen komparator) - derfor er der ingen relative vaerdier
** Medianen er ikke ndet ved 24,2 maneders opfelgning
NE: Kan ikke estimeres
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I UPENN og ENSIGN er den mediane overlevelse henholdsvis 37,9 [22,7; NE] méaneder og 23,8 [8,8; NE]
méneder. [ begge studier er det endnu ikke muligt at beregne det gvre konfidensinterval. Den mediane
overlevelse er ikke néet i ELIANA (NE (28,2; NE)) ved en median opfelgningstid pa 24,2 méneder.

Ansgger har anvendt data fra Kuhlen et al. til at belyse den mediane overlevelse for bedste tilgaengelige
behandling. I studiet indgar bade patienter, som modtager kurativ behandling (74,6 %), og patienter som
behandles palliativt (25,4 %). For den samlede population kan den mediane overlevelse afleses pa Kaplan-
Meier-kurven i studiepublikationen [7] til ca. 6 méneder. Fagudvalget skenner, at nuvarende
standardbehandling giver en lidt bedre overlevelse svarende til 6 til 12 maneder for de patienter, som kan
behandles kurativt, og som vurderes at vaere kandidater til tisagenlecleucel. Det bemarkes her, at Kuhlen-
studiet inkluderer bade patienter med T-celle ALL, patienter som er i palliativ behandling (25,4 %), og alle
patienter er relapset fra en stamcelletransplantation, hvilket er associeret med dérlig prognose.

Fagudvalget vurderede i protokollen, at 4 méaneder er en klinisk relevant forskel i median overlevelse for
patientgruppen. UPENN og ENSIGN viser tydelige forbedringer i den mediane overlevelse (37,9 og 23,8
maneder), som er sa store, at fagudvalget vurderer, at overlevelsesgevinsten ved tisagenlecleucel overstiger
den praedefinerede forskel pa 4 maneder sammenlignet med bedste tilgangelige behandling, hvor patienterne
lever mediant 6 til 12 méneder. Il ELIANA er median overlevelse ikke néet efter 24,2 méneders opfolgning,
hvilket understotter dette.

Overlevelsesrate ved 3 ar
Anseger har leveret 3 ars overlevelsesrater fra UPENN og 2 ars overlevelsesrater fra ELIANA og ENSIGN.
Af Kuhlen et al. fremgér overlevelsesrater ved 2 og 3 ar.

Tabel 3. Vurdering af klinisk mervzerdi: Overlevelsesrate

Tisagenlecleucel Bedste tilgzengelige behandling

(ELIANA, UPENN og ENSIGN)

(Kuhlen et al.)

Punktestimat for
overlevelsesraterne

ELIANA (2 r): 66,3 % [53,6; 76,2]
UPENN (3 &r): 57,7 % [41,1; 71,1]

(2 r) ~ 28 %**
(3 ar) 20 %

(andel i live, %) ENSIGN (2 ar): 45,7 % [25,5; 63,8]

Relativt effektestimat Kan ikke vurderes* Kan ikke vurderes***

*Ikkekontrollerede kliniske forseg (ingen komparator) - derfor er der ingen relative vaerdier
**Er aflaest visuelt pa Kaplan-Meier-kurve
***Retrospektivt kohortestudie - der er ingen relative vaerdier

Fagudvalget har i protokollen ensket overlevelsesraten opgjort efter 3 ar. Dette valg er truffet efter et klinisk
rationale om, at man, baseret pa erfaring fra behandling med kemoterapi, efter 3 ars opfelgning kan forvente,
at evt. recidiv vil have vist sig. Man har ogsa kendskab til, hvorvidt en stamcelletransplantation har veret
succesfuld. 3-arsoverlevelsen bliver derfor et mél for langtidsoverlevelse. Fagudvalget vurderer ogsa, at
safremt 3-ars opfelgningstid ikke forefindes, vil 2-ars opfelgningstid kunne anvendes, idet den
sygdomsrelaterede mortalitet for akut leukeemi ses tidligt efter sygdomsdebut eller stamcelletransplantation.
Derfor vil forskellene i effekten efter 2-ars opfelgningstid i praksis vaere en sterk praediktor for 3-ars
overlevelse. Der sker kun fa tilfaelde af relaps efter 2 ar, og derfor vil der ikke forventes veaesentlige forskelle.

Klinikernes erfaring er, at bedste tilgeengelige behandling medferer en overlevelsesrate pd maksimalt 30 %
efter 3 ar. I Kuhlen et al. angives overlevelsen ved 2 ar til ca. 28 % og ved 3 ar til 20 %. Fagudvalget
bemerker, at der er store usikkerheder ved estimatet for nuvarende behandlingseffekt. Derfor kan man ikke
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sige, at overlevelsen i et forventet dansk patientmateriale er signifikant sterre. Det, der er dokumenteret i
Kuhlen et al., vurderes derfor at vaere repraesentativt for danske patienter.

En forskel pa 10 procentpoint blev vurderet at veaere en klinisk relevant forskel i andelen af patienter, der
opnar 3-arsoverlevelse.

Data fra ELIANA praesenteret i skemaet ovenfor viser en 2-ars overlevelsesrate pa 66,3 % [53,6; 76,2]. Det
tilsvarende tal for ENSIGN er lidt lavere 45,7 % [25,5; 63,8]. 3-ars overlevelsesraten i UPENN er 57,7 %
[41,1;71,1].

Fagudvalget vurderer, at tisagenlecleucel viser veesentlig bedre overlevelsesrater ved bade 2 ar og 3 ar
sammenlignet med bedste tilgengelige behandling. Forskellen er ogsé af en sddan sterrelsesorden, at
fagudvalget vurderer, at den preedefinerede forskel pa 10 % er opnaet.

En forbedring fra 20-30 % overlevelse efter 3 ar til 57,7 % efter 3 &r er en vasentlig forbedring i
overlevelsesraten.

Konklusion pé effektmaélet samlet overlevelse

Da der ikke er relative effektforskelle, som den kliniske merverdi kan tilskrives ud fra, er overlevelsesdata
fra de enkelte studier grundlaget for fagudvalgets vurdering af klinisk merverdi. Fagudvalget vurderer, at
gevinsten i median overlevelse pd minimum 12 maneder samt den fordoblede overlevelsesrate er af stor
betydning for patientgruppen. De forbedrede overlevelsesrater efter 3 (og 2) ar vaegtes hojt, idet de er et
udtryk for laegemidlets kurative potentiale, sdfremt relapsmenstret ved tisagenlecleucel svarer til
relapsmenstret for den nuverende bedste tilgeengelige behandling (kemoterapi), hvor relapser langt
overvejende ses indenfor 2-3 ar.

Baseret pé tisagenlecleucels kurative potentiale (NNT = 3) vurderer fagudvalget, at der er stor klinisk
mervzeerdi for samlet overlevelse.

Ugnskede haendelser (kritisk)
Uenskede handelser er et effektmal, der har til formal at belyse sikkerheden af tisagenlecleucel og
inkluderer bivirkninger, som kan have betydning for patientens livskvalitet.

Fagudvalget gnskede en opgerelse over andelen af patienter, der oplever > 1 alvorlig uensket heendelse samt
en opgoerelse over andelen af patienter, som der af behandlingsrelaterede bivirkninger. Fagudvalget har
derudover foretaget en kvalitativ gennemgang af to betydende bivirkninger ved behandlingen: cytokin
frigivelsessyndrom samt neurologiske bivirkninger.

Andel af patienter der oplever > 1 alvorlig uensket haendelse
Ansgger har leveret data fra ELIANA, UPENN og ENSIGN, men der er ikke data til at belyse bedste
tilgeengelige behandling, som derfor er baseret pa klinikernes erfaring.
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Tabel 4. Vurdering af klinisk mervzerdi: andel af patienter der oplever > 1 alvorlig uensket heendelse

Tisagenlecleucel Bedste tilgaengelige behandling
(ELIANA, UPENN og ENSIGN) (klinikernes erfaring)
Punktestimat ELIANA: 78,5 % >90 %
(andel patienter der oplever > 1 UPENN: 89,3 %
alvorlig ugnsket handelse, %) ENSIGN: 77,6 %
Relativt effektestimat Kan ikke vurderes* Kan ikke vurderes

*Tkkekontrollerede kliniske forseg (ingen komparator) - derfor er der ingen relative vardier

Da den nuvarende bedste tilgeengelige behandling er forbundet med forholdsvis hej toksicitet, har
fagudvalget i protokollen vurderet, at tolerancen i forhold til yderligere toksicitet er lille. En forskel mellem
grupperne pa 10 %-point anses derfor som klinisk relevant.

Andelen af patienter, som oplever > 1 alvorlig ugnsket haendelse, er hgj bade ved behandling med
tisagenlecleucel og bedste tilgengelige behandling. [ ELIANA, UPENN og ENSIGN er andelen henholdsvis
78,5 %, 89,3 % og 77,6 %. For bedste tilgaengelige behandling vurderer klinikerne, at andelen er > 90 %.

Fagudvalget konkluderer, at der er en tendens til, at feerre patienter oplever alvorlige uenskede hendelser ved
behandling med tisagenlecleucel sammenlignet med bedste tilgengelige behandling. Forskellen vurderes
ikke at veere vaesentligt betydende.

Andel af patienter som der grundet bivirkninger til behandlingen
Ansgger har leveret data fra ELIANA, UPENN og ENSIGN samt Kuhlen et al., hvoraf sidstnavnte
reprasenterer bedste tilgengelige behandling.

Tabel 5. Vurdering af klinisk mervardi: andel af patienter som der grundet bivirkninger til behandlingen

Tisagenlecleucel Bedste tilgzengelige behandling
(ELIANA, UPENN og ENSIGN) (Kuhlen et al.)
Punktestimat ELIANA: 2,5 % 12,7 %
(andelen af patienter, som der UPENN: 0 %
grundet bivirkninger til ENSIGN: 0 %
behandlingen, %)
Relativt effektestimat Kan ikke vurderes* Kan ikke vurderes**

*Ikkekontrollerede kliniske forseg (ingen komparator) - derfor er der ingen relative vaerdier
**Retrospektivt kohortestudie - der er ingen relative verdier

Fagudvalget vurderede i protokollen, at en forskel pé 10 procentpoint mellem grupperne er klinisk relevant,
idet behandlingen potentielt er kurativ.

Deadsfald relateret til tisagenlecleucel er rapporteret i ELIANA (n = 2). Den ene patient dede som folge af
cytokin frigivelsessyndrom og progressiv leukaemi, mens den anden patient oplevede cytokin
frigivelsessyndrom (i bedring), abdominal compartment syndrom, koagulopati, nyresvigt, og intrakraniel
bledning, hvoraf sidstnevnte forte til dod.
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Der er ikke rapporteret om dedsfald relateret til tisagenlecleucel i ENSIGN og UPENN.

Toksiciteten ved bedste tilgaengelige behandling anvendt i dag er hgj, og i Kuhlen et al. angives, at 12,7 % af
studiepopulationen, som modtager behandling med kurativ intention, der som folge af infektioner eller
behandlingsrelaterede komplikationer. Dette estimat er i overensstemmelse med fagudvalgets erfaringer fra
klinikken med bedste tilgaengelige behandling, hvor den hyppigste behandlingsrelaterede dedsarsag er sepsis.
Det er i praksis svert at vurdere, om infektigse handelser er relateret til behandlingen eller
grundsygdommen, og det er derfor acceptabelt, at opgerelsen i Kuhlen et al. inkluderer alle infektioner,
selvom kausaliteten er uvis.

Baseret pé de lave tal for dedsfald relateret til tisagenlecleucel (0 %, 0 % og 2,5 %) har fagudvalget tiltro til,
at tisagenlecleucel konservativt set ikke medferer flere behandlingsrelaterede dedsfald end den bedste
tilgeengelige behandling. Baseret pa de tilgaengelige data, som dog er sparsomme, ses en tendens til, at
behandling med tisagenlecleucel medferer faerre dedsfald.

Cytokin frigivelsessyndrom samt neurologiske bivirkninger
Nedenstaende er en kvalitativ gennemgang af to serligt betydende bivirkninger ved behandlingen med
tisagenlecleucel:

Cytokin frigivelsessyndrom

Cytokin frigivelsessyndrom (cytokin release syndrom, CRS) er en meget almindelig bivirkning til behandling
med tisagenlecleucel. Saledes udviklede 77 % af patienterne i ELIANA cytokin frigivelsessyndrom (enhver
grad). Sveer cytokin frigivelsessyndrom (grad 3 og 4) blev observeret i 46 % af patienterne, og hos 48 % af
patienterne var symptomerne sé alvorlige, at de blev indlagt pa intensiv afdeling. Der er rapporteret ét
dedsfald som felge af cytokin frigivelsessyndrom, mens en anden patient, i bedring efter cytokin
frigivelsessyndrom, dede af intrakraniel bladning.

Symptomerne kan indbefatte hej feber, kulderystelser, myalgi, artralgi, kvalme, opkastning, diarré, diaforese,
udsleet, anoreksi, treethed, hovedpine, hypotension, encefalopati, dyspng, takypne og hypoksi. Herudover kan
ogsa ses pavirkning af organsystemet som forbigadende hjerteinsufficiens og hjertearytmi, nyreinsufficiens,
forhgjet aspartataminotransferase, alaninaminotransferase eller bilirubin. Patienterne ber overvéges teet for
disse symptomer, da tilstanden kan udvikle sig og blive livstruende.

Cytokin frigivelsessyndrom udvikles oftest mellem 1 til 10 dage efter tisagenlecleucelinfusion, og mediantid
til resolution er 7 dage. Handteringen inkluderer behandling med anti-IL-6-terapi ved moderat til sver
cytokin frigivelsessyndrom. Kortikosteroid ber kun administreres i livstruende tilfaelde, da det haammer
virkningen af tisagenlecleucel. Fagudvalget henviser til den EMA-godkendte behandlingsalgoritme, som
fremgér af produktresumeet for tisagenlecleucel [12,18].

Fagudvalget bemarker, at der ikke er erfaring med at behandle cytokin frigivelsessyndrom, da den
nuvarende bedste tilgeengelige behandling er baseret pa kemoterapi, hvor bivirkningsprofilen er vasentlig
anderledes, men ikke mindre alvorlig. Indleeggelser pa intensiv afdeling er belastende for patienten, men
fagudvalget oplever, at udsigten til mulig helbredelse gor, at patienterne er villige til at acceptere svaere
bivirkninger. Hertil pointerer fagudvalget, at cytokin frigivelsessyndrom er af forbigdende karakter i
modsetning til nogle af de bivirkninger, patienterne oplever med den nuvarende behandling.

Neurologiske heendelser
Neurologiske haendelser, herunder isar encefalopati, konfusion eller delirium, forekommer hyppigt med
tisagenlecleucel og kan vare svare eller livstruende. Krampeanfald, afasi og taleforstyrrelser ses ogsa.
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Sterstedelen af heendelserne forekommer inden for 8 uger efter infusion og er forbigdende. Mediantiden til
fremkomst er 7 dage, og indtraedelsen kan veere samtidig med cytokin frigivelsessyndrom. Mediantiden til
resolution er 7 dage. Handteringen er athaengig af den underliggende patofysiologi.

Fagudvalget bemerker, at den nuvarende bedste tilgangelige behandling ogsa er associeret med
neurologiske bivirkninger i den konkrete patientpopulation, som er malgruppen for
tisagenlecleucelbehandling, og at der er erfaring med at héndtere dette. De neurologiske bivirkninger, der
opleves med tisagenlecleucel, beskrives som forbigaende, hvilket ikke altid er tilfeeldet for den nuvarende
behandling.

Samlet konklusion pa effektmadlet uenskede handelser

Fagudvalgets samlede vurdering er, at bade tisagenlecleucel og den nuvearende bedste tilgeengelige
behandling er associeret med hgj toksicitet, som er en belastning for patienterne. Bivirkningsprofilen er
veesentlig anderledes for tisagenlecleucel, idet den langt hyppigste bivirkning er cytokin frigivelsessyndrom,
som ikke ses ved nuverende bedste tilgaengelige behandling, og som klinikerne ikke har erfaring med at
héndtere. Erfaringerne fra de tre tisagenlecleucelstudier er, at handteringen af tilfzldene oftest inkluderer
indleggelser, og at 48 % af patienterne blev indlagt pa intensiv afdeling som felge af cytokin
frigivelsessyndrom. Fagudvalget bemaerker, at bivirkningen er forbigaende og handterbar, jf. den
behandlingsalgoritme som fremgar af produktresumeet for tisagenlecleucel [18]. Det understattes af, at der
kun er observeret to behandlingsrelaterede dedsfald i de kliniske studier, svarende til en behandlingsrelateret
mortalitetsrate pa 2,5 %. Til sammenligning er den behandlingsrelaterede mortalitetsrate omkring 10 % for
den nuvaerende bedste tilgengelige behandling, hvor sepsis hyppigst er udslagsgivende. Baseret pa det
sparsomme tilgengelige datamateriale vurderer fagudvalget, at der er en tendens til ferre
behandlingsrelaterede dedsfald med tisagenlecleucel.

Der ses ogsa en tendens til, at behandling med tisagenlecleucel medferer, at feerre patienter oplever alvorlige
uenskede hendelser.

Samlet set vurderer fagudvalget, at det har stor veerdi for patienterne, séfremt tisagenlecleucel er associeret
med faerre behandlingsrelaterede dedsfald, og at feerre patienter oplever alvorlige uenskede handelser med
behandling. P4 den anden side viser det hgje antal indleeggelser pa intensiv afdeling, at cytokin
frigivelsessyndrom forekommer i svar grad i mange tilfaelde, hvilket er en belastning for patienterne.
Slutteligt er der pa nuvarende tidspunkt ikke viden om eventuelle langtidsbivirkningerne ved
tisagenlecleucelbehandling.

Fagudvalget vaelger derfor, ud fra en konservativ tilgang, at tildele tisagenlecleucel ingen klinisk merveerdi
for effektmalet uenskede haendelser.

Helbredsrelateret livskvalitet (HRQoL) (vigtig)
Fagudvalget ensker livskvalitet opgjort efter 1 ar, da dette kan belyse, om eventuelle langtidsbivirkninger har
betydende indflydelse pa livskvaliteten.

Ansgger har leveret data fra ELIANA, mens der ikke er fundet data, som belyser livskvaliteten for bedste
tilgeengelige behandling.
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Tabel 6. Vurdering af klinisk mervzerdi: helbredsrelateret livskvalitet

Tisagenlecleucel Bedste
(ELIANA) tilgzengelige
behandling
EQ-VAS, responders: 21,7 (14,5; 28,9)
Punktestimat EQ-VAS, justeret for non-responders: 17,9 (12,0; 23,7)
(gennemsnitlig eendring fra PedsQL, responders: 25,0 (17,0; 33,0) -
baseline til 1 &r) PedsQL, justeret for non-responders: 20,6 (14,0; 27,1)
Relativt effektestimat Kan ikke vurderes* -

*Ikkekontrollerede kliniske forseg (ingen komparator) - derfor er der ingen relative vaerdier

Ansgger har i ELIANA malt livskvalitet efter 1 ar i patientgruppen > 8 &r, som har opnéet enten komplet
remission (CR) eller CR med ufuldstandig haematologisk genopretning (CR;) indenfor 3 maneder, og hvor
effekten er bibeholdt efter 12 méaneder. Disse benavnes responders. Ved opnaelse af CR eller CR; er der
mulighed for helbredelse, hvis patienten forbliver i remission, eller hvis der foretages
stamcelletransplantation. Ansgger har ikke data for den samlede population behandlet med tisagenlecleucel,
hvoraf nogle patienter ikke vil have haft (blivende) gevinst af tisagenlecleucel (17,7 % af patienterne). I et
forseg pé at belyse livskvaliteten i den samlede population har ansegger udfert en justeret analyse, hvor det er
antaget, at patienter, som ikke opnér CR eller CR; (benevnt non-responders), har en uendret
livskvalitetsscore fra baseline til 1 ar (de indgar med verdien 0 i analysen).

EQ-5D

EQ-5D er et valideret generisk spergeskema, som anvendes til vurdering af helbredsrelateret livskvalitet
[19]. Spergeskemaet indeholder en visuel analog skala (VAS), der gar fra O (varst teenkelige helbred) til 100
(bedst taenkelige helbred). Den mindste klinisk relevante forskel defineret 1 protokollen er en score pa 7, der
er baseret pa de britiske vaerdier fra Pickard et al. [20].

Ansgger har udregnet en gennemsnitlig eendring fra baseline til 1 &r for responder-gruppen. Her ses en
forbedring fra baseline pa 21,7 (14,5; 28,9). Nar der justeres sadan, at non-responders ogsa indgar i
estimatet, er forbedringen fra baseline pa 17,9 (12,0; 23,7). Der findes ingen data for bedste tilgeengelige
behandling, men det ma ogsa antages, at de patienter, som har fortsat gavnlig effekt af behandlingen, har
forbedret livskvalitet.

PedsQL

PedsQL er en standardiseret, generisk spargeskemamodel, der systematisk vurderer patienters og foraldres
opfattelse af livskvalitet hos peediatriske patienter med kroniske sygdomme. PedsQL er baseret pa en
moduler tilgang til maling af livskvalitet og bestar af en 15-punkts maling af global helbredsrelateret
livskvalitet og otte supplerende moduler, der vurderer specifikke symptomer eller behandlingsdomaener [21].
Den mindste klinisk relevante forskel er sat til 4,4 [22].

Ansgger har udregnet en gennemsnitlig eendring fra baseline til 1 ar for responder gruppen, som har opnéet
og bibeholdt CR eller CR; et ar efter behandlingen. Her ses en forbedring fra baseline pa 25,0 (17,0; 33,0).

Nar der justeres sadan, at non-responders ogsé indgar i estimatet, er forbedringen fra baseline pa 20,6 (14,0;
27,1). Ligeledes findes der ingen data for bedste tilgeengelige behandling, men det ma ogsa her antages, at de
patienter, som har fortsat gavnlig effekt af behandlingen, har forbedret livskvalitet.

12. december 2018 Side 18 af 31



:"» Medicinradet

Konklusion

Livskvaliteten for patienter i ELIANA er forbedret efter 1 ar ssmmenlignet med baseline. Forbedringen er af
klinisk betydende storrelse sammenholdt med de mindste klinisk relevante forskelle pa 7,0 for EQ-5D og 4,4
for PedsQL.

Data belyser ikke, om der er forskel i livskvaliteten sammenlignet med bedste tilgeengelige behandling,
hvilket er efterspurgt i protokollen. Den kliniske merveaerdi er derfor ikke dokumenterbar.

Fagudvalget bemarker dog, at selv om man vil forvente, at komplet remission ogsé vil resultere i en
forbedring af livskvalitet i den nuveerende bedste tilgeengelige behandling, er denne forbundet med meget
toksicitet og irreversible bivirkninger, som givetvis ogsa ville pavirke livskvaliteten.

Komplet remission (vigtig)
Komplet remission: Komplet remission er defineret som enten komplet remission (CR) eller komplet
remission med ufuldstendig haematologisk regeneration (CR;).

Ansgger har leveret data fra ELIANA, UPENN og ENSIGN samt Sun et al., hvoraf sidstnaevnte belyser
bedste tilgengelige behandling.

Tabel 7. Vurdering af klinisk mervaerdi: Andelen af patienter som opnar komplet remission

Tisagenlecleucel Bedste
tilgaengelige
behandling

ELIANA UPENN ENSIGN (Sun et al.)

Punktestimat

ORR (CR + CRi), % 82,3 (72,15 90,0) 94,6 (85,1; 98,9) 69,0 (52,9; 82,4) 51,0

CR, (%) 62,0 % 75,0 % 64,3 % NA

CR;, (%) 20,3 % 19,6 % 4,8 % NA

NR, (%) 8,9 % 54 % 21,4 % %

Unknown, (%) 8,9 % 0% 9,5 % NA
Relativt effektestimat Kan ikke vurderes* Kan ikke

vurderes*

*Ikkekontrollerede kliniske forseg (ingen komparator) - derfor er der ingen relative vaerdier
**Retrospektivt kohortestudie - der er ingen relative vaerdier

I protokollen er komplet remission defineret som enten komplet remission (CR) eller komplet remission med
ufuldstendig heematologisk regeneration (CR;). Anseger har leveret data for bade CR og CR; separat og som
et samlet tal. Det samlede tal for CR og CR; definerer ansgger som samlet remissionsrate (ORR). Effektmalet
komplet remission er vigtigt, da opnéelse af komplet remission abner muligheden for helbredelse, evt. via
stamcelletransplantation. Fagudvalget vurderer, at en forskel p& 10 %-point er en klinisk relevant forskel i
andelen af patienter, der opnar komplet remission.

I ELIANA ses en ORR pa 82,3 %, hvilket betyder, at 82,3 % af patienterne opnar komplet remission. De
tilsvarende tal for UPENN og ENSIGN er henholdsvis 94,6 % og 69,0 %.

Data fra Sun et al. er anvendt til at belyse effekten af bedste tilgeengelige behandling. Anseger har valgt at
anvende tal for de patienter, der er i 4. behandlingslinje (svarende til 3. salvage attempt), som viser en ORR
pa 37 %. Denne tilgang er fagudvalget dog ikke enig i, da det vurderes, at tisagenlecleucel i Danmark
primert vil blive anvendt til 3. behandlingslinje (2. salvage attempt). Disse patienter har i Sun et al. en ORR
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pa 51 %, hvilket er i overensstemmelse med fagudvalgets erfaringer, om end data i Sun et al. er af lidt aldre
dato, og man derfor kan forvente marginalt hgjere ORR med nuvarende behandling.

Tisagenlecleucel viser vasentlig hgjere komplette remissionsrater (mellem 69,0 % og 94,6 %) sammenlignet
med bedste tilgeengelige behandling, hvor omtrent halvdelen af patienterne i 3. linjebehandling opnar
komplet remission. Forskellen er af en saddan sterrelsesorden, at fagudvalget vurderer, at den praeedefinerede
forskel pa 10 % er opndet, og at den kliniske mervzerdi er vigtig.

Stamcelletransplantationsrate (vigtig)
Defineres som den andel af patienter der modtager en stamcelletransplantation.

Anspgger har leveret data fra ELIANA, UPENN og ENSIGN samt Kuhlen et al., hvoraf sidstnaevnte
reprasenterer bedste tilgengelige behandling.

Tabel 8. Vurdering af klinisk mervzerdi: andel af patienter som modtager en stamcelletransplantation

Tisagenlecleucel Bedste tilgaengelige behandling
(ELIANA, UPENN og ENSIGN) (Kuhlen et al.)
Punktestimat ELIANA: 10,1 % 35,3%
(andelen af patienter, som UPENN: 12,5 %
modtager en ENSIGN: 5,2 %
stamcelletransplantation, %)
Relativt effektestimat Kan ikke vurderes* Kan ikke vurderes**

*Ikkekontrollerede kliniske forseg (ingen komparator) - derfor er der ingen relative vaerdier
**Retrospektivt kohortestudie - der er ingen relative verdier

Patienter, som opnar komplet remission som felge af den nuvarende behandling, har mulighed for at
modtage en stamcelletransplantation, som er en potentiel kurativ behandling. Da behandlingen pa kort sigt er
forbundet med eget dedelighed og er yderst omkostningsfuld for patienten grundet hgj toksicitet, tilbydes
stamcelletransplantation ikke til alle patienter, som opnér komplet remission. Det er kun patienter, som
vurderes at have vasentlig relapsrisiko, som tilbydes stamcelletransplantation.

I protokollen har fagudvalget onsket at belyse andelen af patienter, som modtager en
stamcelletransplantation som folge af, at patienten er bragt i komplet remission ved behandling med
tisagenlecleucel (sékaldt bridging). En forskel pa 20 %-point i andelen af patienter, der modtager
stamcelletransplantation, er vurderet klinisk relevant.

I ELIANA modtager 10,1 % af patienterne en stamcelletransplantation. | UPENN og ENSIGN ses lignende
rater pa henholdsvis 12,5 % og 5,2 %.

Kubhlen et al. er af ansgger anvendt til at belyse bedste tilgengelige behandling. I studiet er raten for
stamcelletransplantation 35,3 % for gruppen, som blev behandlet med kurativ intention. Dette er i
overensstemmelse med fagudvalgets erfaringer.

Tisagenlecleucelbehandling medferer vasentlig lavere rater for stamcelletransplantation sammenlignet med
bedste tilgeengelige behandling. Forskellen er af en sadan sterrelsesorden, at fagudvalget forventer, at den
predefinerede forskel pa 20 % er opnaet til fordel for bedste tilgeengelige behandling. Hertil bemerker
fagudvalget, at effektmalet er valgt ud fra erfaringer med den nuvarende behandling, hvor der ofte tilsigtes
en stamcelletransplantation grundet patienternes darlige prognose. Imidlertid viser data for tisagenlecleucel,
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at pa trods af at kun fa patienter stamcelletransplanteres, er overlevelsen vasentlig bedre end ved bedste
tilgeengelige behandling. Forklaringen findes i tallene for remissionsvarigheden.

For patienter, som opnar komplet remission, og hvor der ikke foretages stamcelletransplantation, er 62,4 %
(46,6;74,7) fortsat 1 remission efter 2 ar i ELIANA (61,2 % for ENSIGN). I UPENN ses efter 3 ar, at 45,0 %
(25,9; 62,4) fortsat er i remission. Dette er ud fra klinikernes erfaring bemerkelsesvardigt bedre, end hvad
der observeres med bedste tilgeengelige behandling. I Sun et al. rapporteres, at af patienterne, som opnér
komplet remission, er 13,3 % fortsat i remission efter 2 ar. Det indikerer, at tisagenlecleucel muligvis er
kurativ for de patienter, som fortsat er i remission efter 2-3 ar, og at stamcelletransplantation i mindre grad er
nedvendig for at opné helbredelse. De forbedrede overlevelsesrater for tisagenlecleucel, preesenteret tidligere
1 vurderingsrapporten, understotter dette.

Fagudvalget vurderer derfor, at i den konkrete situation er den lave stamcelletransplantationsrate udtryk for
klinikernes tiltro til, at tisagenlecleucel kan bringe patienterne i leengerevarende remission uden anvendelse
af stamcelletransplantation.

Baseret pa de oprindelige opstillede kriterier i protokollen, hvor en gget stamcelletransplantationsrate er et
positivt udfald, ber der tildeles en negativ klinisk merveerdi til tisagenlecleucel. Imidlertid viser data, at
denne tilgang ikke er retvisende, da den lave stamcelletransplantationsrate for tisagenlecleucel ikke er udtryk
for, at faerre patienter kan stamcelletransplanteres, men at stamcelletransplantation er fravalgt. Fagudvalget
vurderer derfor, at effektmalet stamcelletransplantationsrate skal tildeles kategorien lille klinisk mervzerdi.

Transplantationsrelateret mortalitet (vigtig)
Transplantationsrelateret mortalitet defineres som ded efter stamcelletransplantation uden forudgaende
recidiv.

Ansgger har ikke leveret data for dette effektmal for tisagenlecleucel.

Effektmélet transplantationsrelateret mortalitet far derfor ikkedokumenterbar mervaerdi.

6.1.3 Evidensens kvalitet
Evidensens kvalitet for det kliniske spargsmal er samlet set vurderet som verende meget lav.

Der findes ikke velvaliderede verktgjer til at vurdere evidensens kvalitet for ikkekomparative studier. Der
foreligger derfor hverken en Risk of Bias-profil eller en GRADE-profil. Fagudvalget har i stedet beskrevet
evidensens kvalitet narrativt med inspiration fra de geengse verktejer.

Risk of bias

Béde ELIANA, UPENN og ENSIGN har kun en studiearm, og de to studier, der bruges som komparatorer,
Kuhlen et al. og Sun et al., er begge retrospektive kohorte-studier. Studierne er hverken randomiseret eller
blindet. Der er ingen direkte sammenligninger i studierne, hvilket medferer risiko for bias. Alle studierne af
tisagenlecleucel er udfert af anseger. I Kuhlen-studiet er der indsamlet patientdata fra to forskellige studier,
der er brugt som en samlet kohorte. I Sun-studiet er det ikke tydeligt, hvordan patient-kohorten er oprettet.
Alle studierne vurderes derfor at have hgj risiko for bias.

GRADE

GRADE-varktgjet er lavet til at vurdere usikkerheden forbundet med sammenligninger i kliniske studier.
Vurderingen er baseret pé, at man har direkte sammenlignede studier. I dette tilfelde er studierne sa
forskellige, at det ikke giver mening at sld dem sammen. Det bemzrkes at, der kun er brugt et enkelt studie
som komparator for alle effektmal. Da alle studier er enarmede studier, har det hverken veret muligt at lave
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direkte eller indirekte sammenligninger, og der er ingen komparative, relative effektestimater at basere
vurderingerne pa. Samlet set vurderes evidensens kvalitet derfor at veere meget lav.

7 Andre overvejelser

Indleggelse i forbindelse med behandling

Fagudvalget har i protokollen efterspurgt data fra ELIANA-studiet [10], som belyser antal indleeggelsesdage
forbundet med behandling med Kymriah. Herunder enskedes det belyst, hvor mange af disse dage som er pa
intensiv afdeling, da indleeggelse og herunder specielt indlaeggelse pé intensiv afdeling er betydende for
patienternes livskvalitet.

Ansgger har oplyst, at i ELIANA hospitaliseres 71 ud af 75 patienter i forbindelse med
tisagenlecleucelbehandling, og den mediane indleeggelsesvarighed er 29 dage. 40 ud af 75 patienter (53 %)
kommer pé intensiv afdeling, hvor den mediane indleeggelsestid er 7 dage. Den langt overvejende arsag til
indlaeggelse er cytokin frigivelsessyndrom.

Den nuvaerende bedste tilgaengelige behandling er ogsé ofte forbundet med indleeggelse. Fagudvalget
skenner, at omkring 80 % af patienterne indlaegges med en gennemsnitlig varighed pa 30 dage. Indlaeggelse
pa intensiv behandling er efter fagudvalgets bedste skon relevant for 30 % af patienterne, og her er
varigheden ca. 14 dage.

Fagudvalget konkluderer, at der ikke er betragtelige forskelle i antal indleeggelsesdage og belastning
forbundet hermed for patienterne, nér tisagenlecleucel sammenlignes med bedste nuverende behandling.
Dog indlaegges patienterne, jf. tidligere diskussion af effektmalet uenskede handelser, af forskellige arsager,
idet bivirkningsprofilerne er forskellige for tisagenlecleucel og bedste tilgeengelige behandling. Der ses flere
indlaeggelser pa intensiv afdeling ved tisagenlecleucelbehandling.

8 Fagudvalgets vurdering af samlet klinisk mervaerdi og samlet
evidensniveau

Fagudvalget vurderer, at tisagenlecleucel giver en stor klinisk mervzerdi for barn og unge op til 25 &r med
B-celle akut lymfatisk leukeemi, som er refraktaere, i relaps efter stamcelletransplantation eller er i andet eller
senere relaps (meget lav evidenskvalitet).

Det har ikke veeret muligt at udfere statistisk forsvarlige komparative analyser mellem tisagenlecleucel og
bedste tilgengelige behandling pé baggrund af det tilgeengelige datagrundlag. Der findes derfor ikke relative
effektforskelle, som den kliniske merverdi kan tilskrives ud fra, og i stedet er der udfert en narrativ analyse
af data, som foreskrevet i Medicinradets metodehandbog [23]. Fagudvalgets vurdering er derfor baseret pa
en narrativ gennemgang af resultaterne fra de tre enarmede tisagenlecleucelstudier, som er sammenlignet
med to retrospektive kohortestudier og klinikernes egen erfaring med bedste tilgeengelige behandling.
Selvom det er optimalt, at effekten af tisagenlecleucel bliver belyst overfor bedste tilgaengelige behandling
ved randomiserede kliniske forseg, er det vurderet etisk uforsvarligt af EMA. Dette skyldes de yderst
lovende resultater fra pilotstudiet UPENN. Det er derfor ikke realistisk, at der kommer til at foreligge et
veesentligt bedre datagrundlag.

Tisagenlecleucel er vurderet til at have stor klinisk mervzerdi. Baseret pé den forbedrede overlevelse mener
fagudvalget, at denne behandling giver vaesentlig bedre behandlingsmuligheder for en patientpopulation med
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en yderst dérlig prognose. Fagudvalget vurderer, at tisagenlecleucels kurative potentiale er hgjt, idet en ud af
tre helbredes (NNT = 3) baseret pa nuvaerende opfelgningstid. Dette viser sig i de tilgaengelige
overlevelsesrater ved 2 og 3 ar. Séfremt relapsmenstret ved tisagenlecleucel tilsvarer relapsmenstret for den
nuvarende bedste tilgeengelige behandling (kemoterapi), hvor relapser langt overvejende ses indenfor 2-3 ar,
mener fagudvalget, at de tilgeengelige data kan bruges som udtryk for vasentlig bedre langtidsoverlevelse.

De forbedrede overlevelsesrater er ogsa et udtryk for, at flere patienter bringes i komplet remission med
tisagenlecleucel (mellem 69,0 % og 94,6 %). Kun omtrent halvdelen af patienterne i 3. linjebehandling med
bedste tilgeengelige behandling opnéar komplet remission. Samtidig er remissionen ved behandling med
tisagenlecleucel bibeholdt for 45,0 % til 62,4 % af patienterne efter 2-3 ar. Fra klinikernes synspunkt er dette
bemaerkelsesverdigt bedre end det, der observeres med bedste tilgeengelige behandling, hvor kun 13,3 % af
patienterne fortsat er i remission efter 2 ar [15].

Ligeledes bemerker fagudvalget, at tisagenlecleucelbehandling medferer vaesentlig lavere rater for
stamcelletransplantation sammenlignet med bedste tilgeengelige behandling. Dette indikerer, at
stamcelletransplantation i mindre grad end traditionelt teenkt er nedvendig for at opné helbredelse. Denne
endring 1 behandlingsalgoritmen har en stor veerdi for patienten, da en stamcelletransplantation pa kort sigt
er forbundet med oget risiko for ded og er meget belastende for patienten grundet hej toksicitet.

Det har ikke vaeret muligt at sammenligne livskvaliteten ved tisagenlecleucelbehandlling med bedste
tilgeengelige behandling, da der ikke foreligger data, som beskriver livskvaliteten hos patienter, som
modtager bedste tilgengelige behandling.

Fagudvalget ser en tendens til, at faerre patienter oplever uenskede alvorlige handelser, og at der er faerre
behandlingsrelaterede dedsfald ved tisagenlecleucel sammenlignet med bedste tilgaengelige behandling.
Dette har stor verdi for patienterne, da den nuvarende bedste tilgaengelige behandling er associeret med hgj
toksicitet. Der ses dog flere indleeggelser pa intensiv afdeling ved behandling med tisagenlecleucel, idet en
stor andel af patienterne oplever cytokin frigivelsessyndrom i sver grad. Denne bivirkning er sandsynligvis
direkte relateret til T-celle-ekspansionen, som er en forudsatning for laegemidlets effekt. Fagudvalget
bemarker, at fra et klinisk perspektiv, er cytokin frigivelsessyndrom handterbart og reversibelt, mens det fra
patientens perspektiv potentielt er seerdeles ubehageligt. Med den nuvarende bedste tilgengelige behandling
ses primeart andre alvorlige bivirkninger sdsom infektioner og sepsis, som kan vare svere at handtere, og
visse bivirkninger kan ogsa vere irreversible. Fagudvalget bemarker, at tisagenlecleucelstudiernes
opfelgningstid er p&d maksimalt 3 &r, og at eventuelle langtidsbivirkninger endnu ikke er kendt. Fagudvalget
har ud fra en konservativ tilgang derfor tildelt effektmalet alvorlige uenskede hendelser ingen klinisk
mervardi.

Samlet set vurderer fagudvalget, at tisagenlecleucel udger en lovende ny behandlingsmulighed, der tilbyder
storre overlevelsesgevinst end tidligere nye behandlinger til en patientgruppe med en s@rdeles dérlig
prognose. Den nuverende bedste tilgeengelige behandling er associeret med hgj toksicitet, og det har derfor
veerdi for patienterne, at der er en tendens til faerre behandlingsrelaterede dedsfald og uenskede alvorlige
handelser ved tisagenlecleucel, og det vurderes derfor at den samlede store kliniske mervardi ikke skal
nedjusteres.

Tabel 9. Oversigt over tildelte mervaerdier pr. effektmal

Effektmal Klinisk merveaerdi

Samlet overlevelse* Stor klinisk merveerdi

Alvorlige ugnskede haendelser™ Ingen klinisk mervaerdi
Helbredsrelateret livskvalitet Ikkedokumenterbar klinisk mervardi
Komplet remission Vigtig klinisk merveardi
Stamcelletransplantationsrate Lille klinisk mervardi
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Transplantationsrelateret mortalitet Ikkedokumenterbar klinisk merverdi
Samlet vurdering Stor klinisk mervaerdi
*Kritiske effektmal i vurderingen

9 Radets vurdering af samlet klinisk mervaerdi og samlet evidensniveau

Medicinradet vurderer, at tisagenlecleucel til barn og unge op til 25 &r med B-celle akut lymfatisk leukaemi,
som er refraktaere, i relaps efter stamcelletransplantation eller i andet eller senere relaps giver en:

e Stor Kklinisk mervaerdi

10 Relation til eksisterende behandlingsvejledning

Der er ingen eksisterende behandlingsvejledninger pa omradet.
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13 Bilag 1: Data requested by the Medicines Council for a narrative assessment of Kymriah

Table A2 Baseline Characteristics
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B2202 B2101J B2205J Kubhlen et al. 2018 | Sun et al. 2018 Cooper et al.
Parameter ELIANA UPENN ENSIGN 2013
n=79 n=>56 n=>58 n=242 n=325[r] n=13[v]
(Apr. 2018) (Jan. 2017) (Oct. 2017)

Follow-up (months), median (max) 24.2 (35,1) 32.3 (57,5) 19,6 (36,5) 40,8 (94,8) N/A (~100) ~4 (~16) [t]
Age (years), median (range) 11 (3 to24) 10.5 (1,0 to 24,0) 12,0 (3 to 25) 8,7 (0,5 to 21,8) [d] Less than 10 years 10,9 (1,2 to 22,5)
Female gender, n (%) 34 (43,0) 25 (44,6) 31 (534 84 (34,7 133 (40,9) 6(46,2)
Prior allo-SCT, n (%)

0 31(39,2) 21(37,5) 32(55,2) 0(0) N/A 10 (76,9)

1, or more 48 (60,8) [f] 35 (62,5) 26 (44,8) [g] 242 (100) 3(23,1)
Disease status, n (%)

Primary refractory[a] 6(7,6) 3(54) 5(8,6) 0(0) N/A 0(0)

Relapsed disease[b] 73(92,4) 53 (94,6) 53(91,4) 242 (100) 13 (100)
Subtype, n (%)

T-ALL 0(0) 1(1,8) 0(0) 50 (21,4) 0(0) 1(4,8)[t]

B-ALL 79 (100) 55(98,2) 58 (100) 176 (75,2) 325 (100) 15(71,4) [t]

Other 0(0) 0(0) 0(0) 8(3,4) 0(0) 0(0)

Missing 0(0) 0(0) 0(0) 8(3,4) 0(0) 5(23,8)
Time from relapse to infusion (months), median (range) 2,7 (1,3t09,8) N/A N/A
] 3,5(1,5t0 13,8) 5.1 (1.3 10 20,5) N/A
Number of previous lines of therapy, median (range) 3(1to8) 4(1t08) 3(1t9) 2 (1toN/A) [e] 2(1t08) 2o0r3(1to3)
Karnofsky/Lansky performance status, n (%)

100 30 (38,0) 37 (66,1) 17 (29,3)

90 23(29,1) 10 (17,9) 24 (41,4)

80 13 (16,5) 5(8,9) 12 (20,7)

70 8 (10,1) 3(54) 2(3,4) N/A N/A

60 2(2,5) 0(0) 1(1,7)

50 3(3,8) 0(0) 2(3,4) 13 (100) [s]

<50 0 (0) 0(0) 0(0)

Missing 0(0) 1(1,8) 0(0)
CNS3 Leukaemia, n (%)

Yes 1(1.3) 0(0) 0(0) 69 (21,2) 0(0)

No 77 (97.5) 56 (100) 58 (100) N/A 225 (69,3) 13 (100)

Unknown 1(1.3) 0(0) 0(0) 31(9,5) 0(0)

Abbreviations: CNS = Central nervous system; N/A = not available; SAE = Serious adverse event; SCT = Stem-cell transplant
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Median, months (95% Cl)

Stud B2202 B2101J B2205J Kuhlen et al. | Sun et al. 2018 Cooper et al.
udy ELIANA UPENN ENSIGN 2018 2013
Data-cut Apr. 2017 Apr. 2018 Jan 2017 Oct 2017 N/A Dec 2014 Jun 2011

Median follow-up, months 13,1 24.2 323 19.6 40.8 N/A ~4 [t]

Unpublished Maude 2018 [13
Publication Maude 2018 [10] | CFUPP 2018 (@bstract to ’ (abstract from[EH]A Kuhlen 2018 [7] Sun 2018 [15] | Cooper 2013 [14]
come at ASH 2018) 2018)

Patients n=75 n=79 n =56 n =58 n =242 n = 73/325 [q,r] n=13 [v]

Overall survival
2 years, % (95% Cl) N/A 66,3 (53,6 t0 76,2) 62,5 (47,8 to 74,1) 45,7 (25,5 to 63,8) ~28 [0] 0[t]

3 years , % (95% Cl) N/A N/A 57,7 (41,1 to 71,1) N/A 20 (+/-3) [o] N/A 0[t]

Median, months (95% CI) 19,1 (15,2 to NE) NR (28,2 to NE) 37,9 (22,7 to NE) 23,8 (8,8 to NE) ~6 [o] ~4months [t]
Adverse events, n(%)

Deaths potentially related to treatment N/A 2(2,5) 0(0) 0(0) 22 (12,7) [h] N/A N/A

Patients with at least one SAE [j] N/A 62 (78,5) 50 (89,3) 45 (77,6) N/A N/A 12 (92.3)
Health-related quality of life, change from
baseline to 12 months (95% Cl)

EQ-VAS, responders N/A 21,7 (14,5 to 28,9) N/A N/A N/A N/A N/A

EQ-VAS, adjusted for non-response N/A 17,9 (12,0 to 23,7)

PedsQL, responders N/A 25,0 (17,0 to 33,0)

PedsQL, adjusted for non-response N/A 20,6 (14,0 t0 27,1)

ORR, % (95% CI) 82 (69 to 91) 82,3 (72,1 to 90,0) [m] 94,6 (85,1 t0 98,9) [1] 69,0 (52,9 to 82,4) [k] 37,0 (26,0 to 49,1) 15,4 (N/A)
CR, n(%) 45 (60%) 49 (62,0) [m] 42 (75,0) [1] 27 (64,3) [k] 27 (37,0) [q] 2(15,4)
CRi, n(%) 16 (21%) 16 (20,3) [m] 11.(19,6) [1] 2 (4,8) [K] N/A N/A N/A
No response, n(%) N/A 7 (8,9) [m] 3(54) (1] 9(21,4) [k] 46 (63,0) [q] N/A
Unknown, n(%) N/A 7 (8,9) [m] 0[N 4(9,5) [K] N/A N/A

Allo-SCT rate, n(%)

Following response to treatment (bridging) 8 (10,1) 7 (12,5) 3(5,2) 61 (35,3) [h] (31) [r] 5(23,8) [t]
Transplant-related mortality, n(%) N/A N/A N/A N/A 16 (26,2) [i] N/A N/A
Duration of response:

2 years, % (95% Cl) N/A 62,4 (46,6, 74,7) 56,6 (40,0 to 70,2) 61,2 (37,8 to 78,0) N/A 13,3 (= 7,0) [p]

3 years, % (95% Cl) N/A N/A 45,0 (25,9 to 62,4) N/A N/A N/A

Median, months (95% Cl) NR NE (20,0 to NE) 33,4 (8,0 to NE) NE (5,9 to NE) ~8months [p]

Event-free survival:

2 years, % (95% Cl) N/A 52,6 (38,9, 64,6) 53,5 (37,7 to 67,0) 44,0 (27,4 t0 59,5) ~20 [n]

3 years, % (95% Cl) N/A N/A 42,6 (24,5 to 59,5) N/A 18 (+3) [n] N/A N/A

NR NE (9,2 to NE) 28.8 (8,6 to NE) 7,9 (4,4 to NE) ~6months [n]

Abbreviations: CI = Confidence interval CR = Complete response; CR; = complete response with incomplete hematological recovery; EHA = European Hematology Association (conference); EQ-VAS = EuroQol visual analogue scale

questionnaire; N/A = not available; NE = not estimable; NR = Not reached; SAE = Serious adverse event; SCT = Stem-cell transplant
Gra = Data anvendt i vurderingsrapport
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Table A4 Serious adverse events post Kymriah infusion (reported in more than 5% of patients in one of the trials), regardless of study drug relationship, by preferred term and maximum
CTCAE grade (Safety sets) and Non-Hematologic Adverse Events of Grade 3 and Higher (CTCAE) for ALL Patients receiving Cytarabine + Clofarabine Dose of 52 mg/m2

B2202, B2101)J B2205) Kymriah
ELIANA UPENN ENSIGN total Cooper et
n=79 n=56 n=58 al. [14]
Apr 2018 Jan 2017 Oct 2017 n=193 n=13[v]
All
Grade 3 Grade 4 All grades Grade 3 Grade 4 Allgrades Grade 3 Grade 4 Grade 3/4 | Grade 3/4
Preferred term grades
n (%) n (%) N (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Number of patients with at least 1 SAE 62 (78,5) 24 (30,4) 35 (44,3) 50 (89,3) 28 (50,0) 19(33,9) 45 (77,6) 18(31,0) 20 (34,5) 144 (74,6) 12(92,3)
Cytokine release syndrome [u] 50 (63,3) 16 (20,3) 21 (26,6) 46 (82,1) 11(19,6) 14 (25,0) 39(67,2) 9(15,5) 8(13,8) 79 (40,9) NR
Febrile neutropenia 15(19,0) 14(17,7) 1(1,3) 40(71,4) 32(57,1) 8(14,3) 19(32,8) 19(32,8) 0 74 (38,3) 6(46,2)
Hypotension 8(10,1) 1(1,3) 7(8,9) 22(39,3) 3(5,4) 15 (26,8) 7(12,1) 4(6,9) 3(5,2) 33(17,1) NR
Pyrexia 7(8,9) 1(1,3) 0 13 (23,2) 1(1,8) 0 6(10,3) 0 0 2(1,0) NR
Acute kidney injury 5(6,3) 2(2,5) 3(3,8) 3(5,4) 2(3,6) 0 4(6,9) 3(5,2) 1(1,7) 11(5,7) NR
Hypoxia 5(6,3) 3(3,8) 2(2,5) 8(14,3) 5(8,9) 3(5,4) 4(6,9) 1(1,7) 1(1,7) 15(7,8) 1(7,7)
Respiratory failure 5(6,3) 0 5(6,3) NR NR NR 3(5,2) 0 3(5,2) 8(4,1) NR
Capillary leak syndrome NR NR NR 10(17,9) 1(1,8) 9(16,1) NR NR NR 10(5,2) NR
Disseminated intravascular coagulation 3(3,8) 2(2,5) 0 5(8,9) 3(5,4) 0 2(3,4) 0 0 5(2,6) NR
Acute respiratory distress syndrome 2(2,5) 0 2(2,5) 4(7,1) 0 4(7,1) NR NR NR 6(3,1) NR
Aspartate aminotransferase increased 2(2,5) 2(2,5) 0 NR NR NR NR NR NR 2(1,0) 4(30,8)
Diarrhoea 2(2,5) 1(1,3) 0 NR NR NR 1(1,7) 0 0 1(0,5) 1(7,7)
Bacteraemia 1(1,3) 0 1(1,3) NR NR NR NR NR NR 1(0,5) 2(15,4)
Coagulopathy 1(1,3) 1(1,3) 0 3(5,4) 3(5,4) 0 NR NR NR 4(2,1) NR
Dehydration 1(1,3) 0 0 4(7,1) 1(1,8) 0 1(1,7) 1(1,7) 0 2(1,0) NR
Device related infection 1(1,3) 1(1,3) 0 3(5,4) 2(3,6) 1(1,8) 1(1,7) 1(1,7) 0 5(2,6) NR
Dyspnoea 1(1,3) 0 1(1,3) NR NR NR NR NR NR 1(0,5) 2(15,4)
Encephalopathy 1(1,3) 1(1,3) 0 15(26,8) 13(23,2) 0 4(6,9) 2(3,4) 0 16 (8,3) NR
Hypercalcaemia 1(1,3) 1(1,3) 0 NR NR NR NR NR NR 1(0,5) 1(7,7)
Hypokalaemia 1(1,3) 1(1,3) 0 NR NR NR NR NR NR 1(0,5) 4(30,8)
Left ventricular dysfunction 1(1,3) 1(1,3) 0 4(7,1) 2(3,6) 0 NR NR NR 3(1,6) NR
Seizure 1(1,3) 1(1,3) 0 3(5,4) 0 1(1,8) 4(6,9) 2(3,4) 0 4(2,1) NR
Soft tissue infection 1(1,3) 1(1,3) 0 NR NR NR NR NR NR 1(0,5) 1(7,7)
Alanine aminotransferase increased NR NR NR NR NR NR 1(1,7) 1(1,7) 0 1(0,5) 5(38,5)
Catheter site infection NR NR NR NR NR NR 1(1,7) 1(1,7) 0 1(0,5) 2(15,4)
Decreased appetite NR NR NR NR NR NR 1(1,7) 1(1,7) 0 1(0,5) 3(23,1)
Pain, Abdomen NOS NR NR NR NR NR NR NR NR NR 0 2(15,4)
Hyperglycemia NR NR NR NR NR NR NR NR NR 0 1(7,7)
Gamma-Glutamyltransferase (GGT) NR NR NR NR NR NR NR NR NR 0 2 (15,4)
Abbreviations: NR = Not reported; SAE = Serious adverse event
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Footnotes for Tables A2-A4

[a] Primary refractory: Never had a morphologic complete remission (CR) prior to the study.

[b] Relapsed disease: Had at least one relapse prior to the study.

[c] Calculated for relapsed disease patients only.

[d] Age at allo-SCT (not at time of relapse from allo-SCT), Time from allo-SCT to relapse should be added to compare to Kymriah: median 7,7 months (range 0,9 to 86,1 months).
[e] Exact number of prior lines is unknown. Remission status (CR1, CR2, or > CR2) at allo-SCT was reported and prior lines is approximated from this.
[f] 6 of the 48 patients has two prior allo-SCTs.

[g] 2 of the 26 patients has two prior allo-SCTs.

[h] among the 173 patient with a documented salvage attempt.

[i] among the 61 patients with a second allo-SCT.

[j] patients with at least 1 SAE, regardless of study drug relationship. Please see table below for breakdown of SAEs and comparison to Cooper et al.

k] B22057, Best overall response and overall remission rate within 6 months by independent review committee assessment evaluable among 42 patients.
1] B2101J, Best overall response and overall remission rate at Day 28 by investigator assessment.

[

[

[m] B2202, Best overall response and overall remission rate within 3 months by independent review committee assessment.

[n] Event-free survival for B-cell ALL only; numbers with ~ are estimated from visual inspection of the Kaplan-Meier curves and come with some uncertainty; (+/-3) was reported by Kuhlen and do not know if this is a 95 % CI or a SE in
the parenthesis.

[0o] numbers with ~ are estimated from visual inspection of the Kaplan-Meier curves and come with some uncertainty; (+ 3) was reported by Kuhlen and it is not known if this is a 95 % CI or a SE in the parenthesis.

[p] numbers with ~ are estimated from visual inspection of the Kaplan-Meier curves and come with some uncertainty; (£ 7,0 %) was reported by Sun and it is not known if this is a 95 % CI or a SE in the parenthesis.

[q] ORR and CR reported for the cohort undergoing a 3 salvage attempt, n = 73. This is the Sun cohort that has 3 prior lines and therefore best reassembles the Kymriah trials. In B2202 and B2205J, patients had median 3 prior lines, range
1 to 9 and only a few patients (5-8 %) were primary refractory. In B2101J, patients had median 4 prior lines. As such, we considered data from 3" salvage attempt as the most appropriate cohort.

[r] Baseline characteristics are available for the full cohort, n = 325, undergoing any salvage attempt. Allo-SCT rates are for the entire cohort.

[s] Karnofsky or Lansky performance status of > 50 % was an inclusion criteria.

[t] Among all 21 patients in the Cooper et al. 2013 study, not only the 13 patients from which AEs, and response were reported.

[u] Cytokine release syndrome was graded according to the Penn grading scale.

[v] Baseline characteristics and outcomes are predominantly reported for Cooper et al. cohort receiving cytarabine in combination with 52 mg/m? clofarabine as this is the SmPC approved dose of clofarabine. We consider this more relevant
than the cohort receiving clofarabine at 40 mg/m>.
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Application for the assessment of clinically
added value of KYMRIAH® (tisagenlecleucel) for
pediatric and young adult patients up to 25
years of age with B cell acute lymphoblastic
leukemia (ALL) that is refractory, in relapse post-
transplant or in second or later relapse.
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1 Basicinformation

Table 1 Contact information

Name Lars Oddershede

Title Health Economist

Area of responsibility Market Access

Phone +45 21267253

E-mail Lars.Oddershede@novartis.com

Name Richard Flaaten

Title Medical Manager, Cell & Gene Therapy
Area of responsibility Medical

Phone +4790587330

E-mail Richard.Flaaten@novartis.com

Table 2 Overview of the pharmaceutical

Proprietary name

KYMRIAH®

Generic name

Tisagenlecleucel (CTLO19)

Marketing authorization
holder in Denmark

Novartis Healthcare A/S

Edvard Thomsens vej 14, 3rd floor

DK-2300 Copenhagen S

Denmark

Company registration number (CVR) 20575786

ATC code

Not yet assigned.

Pharmacotherapeutic group

Other antineoplastic agents.

Active substance(s)

Each ethylene vinyl acetate (EVA) infusion bag of Kymriah contains tisagenlecleucel
cell dispersion at a batch-dependent concentration of autologous T-cells genetically
modified to express an anti-CD19 chimeric antigen receptor (CAR positive viable T-

cells).

Pharmaceutical form(s)

Dispersion for infusion.

Mechanism of action

Tisagenlecleucel is an autologous, immunocellular cancer therapy, which involves
reprogramming a patient’s own T-cells with a transgene encoding a chimeric
antigen receptor (CAR) to identify and eliminate CD19 expressing cells. The CAR is
comprised of a murine single chain antibody fragment, which recognises CD19 and
is fused to intracellular signaling domains from 4-1BB (CD137) and CD3zeta. The
CD3zeta component is critical for initiating T cell activation and antitumor activity,
while 4-1BB enhances the expansion and persistence of tisagenlecleucel. Upon
binding to CD19-expressing cells, the CAR transmits a signal promoting T-cell
expansion and persistence of tisagenlecleucel.

Dosage regimen

For patients 50 kg and below: 0.2 to 5 x 10° CAR positive viable T cells/kg body
weight.

For patients above 50 kg: 0.1 to 2.5 x 108 CAR positive viable T cells (non-weight
based).
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Therapeutic indication
relevant for assessment (as
defined by the European
Medicines Agency, EMA)

Pediatric and young adult patients up to 25 years of age with B-cell acute
lymphoblastic leukemia (ALL) that is refractory, in relapse post-transplant or in
second or later relapse.

Other approved therapeutic
indications

Adult patients with relapsed or refractory diffuse large B cell ymphoma (DLBCL)
after two or more lines of systemic therapy.

Will dispensing be restricted
to hospitals?

Yes, in qualified treatment centres only.

Combination therapy and/or
co-medication

Lymphodepleting chemotherapy is recommended to be administered before
Kymriah infusion unless the white blood cell (WBC) count within one week prior to
infusion is £1,000 cells/uL. Kymriah is recommended to be infused 2 to 14 days
after completion of the lymphodepleting chemotherapy. The availability of Kymriah
must be confirmed prior to starting the lymphodepleting regimen. |
The recommended lymphodepleting chemotherapy regimen in this indication is:
- Fludarabine (30 mg/m2 intravenous daily for 4 days) and
cyclophosphamide (500 mg/m?2 intravenous daily for 2 days starting with
the first dose of fludarabine).

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

Kymriah 1.2 x 108 — 6 x 108 cells dispersion for infusion. Each ethylene vinyl acetate
(EVA) infusion bag of Kymriah contains tisagenlecleucel cell dispersion at a batch
dependent concentration of autologous T cells genetically modified to express an
anti-CD19 chimeric antigen receptor (CAR positive viable T-cells). 10 mL —50 mL per
bag.

Orphan drug designation

Yes.
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2 Abbreviations

AE Adverse event

AESI Adverse Events of Special Interest

ALD Dansk Akut Leukami Database

ALL Acute lymphoblastic leukemia

ARR Absolute Risk Reduction

ASH American Society of Hematology

BM Bone marrow

ATMP Advanced therapy medicinal products
BOR Best overall response

CAR Chimeric antigen receptor

CAR-T Chimeric antigen receptor T-cell

CcD Cluster of differentiation

CHMP Committee for medicinal products for human use
cl Confidence interval

CR Complete remission

CRi Complete remission with incomplete blood count recovery
CRS Cytokine release syndrome

DBCR Dansk Bgrnecancer Register

DoR Duration of Remission

EEG Electroencephalogram

EFS Event-free survival

EHA European Hematology Association
EMA European Medicines Agency

ESS Effective sample size

FDA Food and drug administration

aGvHD Acute Graft-versus-Host-Disease

GvHD Graft-versus-Host-Disease

HDT High-dose chemotherapy

HR Hazard ratio

HRQolL Health-related quality of Life

HSC Hematopoietic stem cells

ICU Intensive care unit

IPD Individual patient-level data

KM Kaplan-Meier

MAIC Matching adjusted indirect comparison
MCID Minimally clinically important difference
NA Not applicable / Not available
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NE Not Estimable

NEJM New England Journal of Medicine

NOPHO Nordic Society of Pediatric Hematology and Oncology

NR Not Reached / No Response

OR Odds ratio

ORR Overall remission rate

0osS Overall survival

PICO Population, intervention, comparator and outcome

RR Relative Risk

r/r Relapsed or refractory

SCT Stem cell transplantation; in the context of ALL, allogenic SCT
TACL The Therapeutic Advances in Childhood Leukemia Consortium
TBI Total Body Irradiation

TKI Tyrosine Kinase Inhibitor

UCB Umbilical Cord Blood

VPL Virtual patient-level data
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3 Summary

Novartis kindly requests the Medicines Council to consider Kymriah® (tisagenlecleucel) as standard
treatment. On 29 June 2018 EMA CHMP issued a positive opinion for Kymriah and the marketing
authorization was granted on August 23™, 2018 by the European Commission. The approved indications is:

KYMRIAH® is indicated for the treatment of pediatric and young adult patients up to 25 years of age with B-
cell acute lymphoblastic leukemia (ALL) that is refractory, in relapse post-transplant or in second or later
relapse

In this document, basic information on Kymriah is provided with a description of the relevant clinical
studies together with a comparative analysis versus the standard of care. Kymriah consists of autologous T-
cells genetically modified to express an anti-CD19 chimeric antigen receptor (CAR), referred to as CART
cells. Kymriah will be offered as a single intravenous infusion in a qualified treatment center. The living
drug, the CART cells, are manufactured individually for each patient using his or her own T-lymphocytes
harvested with leukapheresis. Kymriah continues to persist and expand once infused in the patient.

The safety and efficacy of Kymriah treatment in pediatric and young adult patients up to 25 years of age
with relapsed or refractory (r/r) B-cell ALL were evaluated in one pivotal (B2202) and two supportive
(B2205J and B2101J) open label, single arm studies (193 patients in total). EMA was consulted when
planning the pivotal B2202. Due to promising results from early phase studies it was concluded unethical to
randomize patients to either Kymriah or another treatment.

Currently there is no single treatment constituting the standard of care in Denmark. Standard of care
involves salvage chemotherapy to bring an r/r ALL patient to remission. However remission is short-lived
and only a subsequent allogenic stem cell transplant (SCT) will lead to long-term remission. As such, the aim
for the current standard of care is to bring patients to remission in order to attempt SCT.

Taking into account that Kymriah trials were single arm trials, a matching adjusted indirect comparison of
efficacy was performed versus relevant records identified in the systematic literature search.

All Kymriah trials confirmed the treatment-related toxicity had a quick onset and was manageable.
Treatment with Kymriah is associated with neurological adverse events and cytokine release syndrome
(CRS). These adverse events were observed across CD19-directed CAR-T therapies, although the actual
manifestations differ between different CAR-T constructs. Neurological adverse events range from
encephalopathy and confusion to delirium and seizures. They are generally self-limiting and require only
supportive care. Importantly, the most severe neurological adverse event, cerebral edema, has not had any
fatal outcomes with Kymriah as have been documented with other CD19 directed CAR T therapies.

In general, fewer patients experience serious adverse event with Kymriah and the number of serious
adverse events per patient is lower than for comparators. Benchmarks in the literature report higher
treatment-related mortality for comparators.

Results demonstrate a remission rate of 83.1% with Kymriah versus 37% for the standard of care. The
remissions are remarkably durable (approx. 60% still in remission at 2 years). Rates of SCT for patients in CR
post Kymriah infusion were more than 20% lower than the comparator benchmark, yet 3 year overall
survival was 57.7% for Kymriah with a benchmark of approximately 20% reported in the literature. As
investigators gained experience with the durability of response from Kymriah, the majority did not
recommend additional therapy or SCT to patients in remission after Kymriah, instead seeing Kymriah as a
definitive therapy. As such, Novartis does not consider Kymriah to be a bridge to transplant.
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4 Literature search

The systematic search was performed in accordance with the protocol. The search was performed on
September 28™, 2018 in Medline and CENTRAL via OVID, simultaneously. Search strategy and results are
listed in Table 3.

Table 3 — Search strategy and results for Medline and CENTRAL via OVID

Application form version 2.0

Line Search terms Number of

no. records
precursor cell lymphoblastic leukemia-lymphoma/ or precursor b-cell lymphoblastic

1 leukemia-lymphoma/ 25970

2 exp Leukemia, Myeloid, Acute/ 52380

3 1 not 2 22440

4 (acute adj3 (lymphoblastic or lymphocytic or lymphoid) adj3 (leukemia or leukaemia)).ti,ab. 35762

5 3or4d 41662

6 Adolescent/ or Young adult/ or exp Child/ or exp Infant/ 3793450

7 (young adult* or adolescent? or juvenile or pediatric* or paediatric* or child*).ti,ab. 1727608

8 6or7 4286341

9 Recurrence/ or Neoplasm Recurrence, Local/ 291709
(relaps* or refractory or recurren* or treatment failure or (failed adj3 (treatment or

10 therap*))).ti,ab. 820452

11 9or10 914492

12 5and 8 and 11 7687

13 exp Animals/ not Humans/ 4498743

14 12 not 13 7679

15 limit 14 to (english or danish or norwegian or swedish) 6847
(review or editorial or letter or case reports or comment or meeting abstracts or news or

16 technical report).pt. or (case report or review).ti. 5996138

17 15 not 16 5145
limit 17 to (clinical study or clinical trial, all or comparative study or multicenter study or

18 observational study) 1606

19 17 not 18 3539

20 journal article.pt. 27689752

21 19 and 20 3407
((clinical or randomi#ted or controlled or comparative or single arm or multicent* or multi-
cent* or single cent* or intervention or interventional or observational or prospective or

22 retrospective) adj4 (trial? or study or studies)).ti,ab. 2262159

23 ((phase 2 or phase 3 or phase 4) adj4 (trial? or study or studies)).ti,ab. 30832

24 (phase adj (Il or two or Il or three or IV or four) adj4 (trial? or study or studies)).ti,ab. 94989

25 (open study or open label or ((single or doubl* or triple) adj (blind* or mask*))).ti,ab. 447250

26 Retrospective study/ or Prospective study/ 1171481

27 or/22-26 3113141

28 21 and 27 882

29 18 or 28 2488

30 limit 29 to yr="2007-Current" 1074
exp Anthracyclines/ or (anthracycline? or Aclarubicin or Daunorubicin or Epirubicin or

31 Carubicin or Doxorubicin or Idarubicin or Nogalamycin or Plicamycin).ti,ab,kf. 95375

32 Cytarabine/ or cytarabin?.ti,ab,kf. 18661
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33 Vincristine/ or (vincristin? or vinkristin?).ti,ab, kf. 33657
34 fludarabin?.ti,ab,kf,nm. 6484
35 (CTLO19 or tisagenlecleucel or kymriah).kw,ab; ti. 74

36 (Clofarabine adj5 combination).ti,ab. 94

37 (salvage adj3 (treat* or therap* or chemotherap*)).ti,ab. or Salvage Treatment/ 21182
38 or/31-37 146745
39 30 and 38 257

In addition, four records were identified through other sources. Three are unpublished while the forth has
been partially published as a poster during EHA 2018 [1]. Results of the systematic literature search is
reported in Figure 1 below. Having removed 19 duplicates, a total of 242 records were identified and
assessed for eligibility based on the criteria in Table 4.

Table 4 - Inclusion and exclusion criteria

Inclusion criteria

Intervention: Kymriah (tisagenlecleucel)

fludarabine, with our without subsequent SCT

response (DoR), and event-free survival (EFS).

Language restrictions: English, Danish, Swedish, and Norwegian

Population: Paediatric and young adults (<25 years) with B-cell ALL that are refractory,
relapsed post stem cell transplantation (SCT) or in 2" or later relapse

Comparator(s): Salvage chemotherapy, including anthracyclines, cytarabine, vincristine,

Outcomes: overall survival (OS), adverse events (AEs), health-related quality of life (HRQoL),
complete remission (CR) rate, SCT rate, transplant-related mortality (TRM), duration of

Study design: Randomized clinical trial, single arm trials, retrospective & prospective studies

Exclusion criteria

relapse)

Intervention: Not the CART cells of interest

Outcomes: No outcomes of interest

Study design: case reports, editorials, opinion pieces, reviews

Other: records published prior before 2007

Population: Adult ALL patients, patients in 1% salvage attempt (refractory only, or in first

Comparator(s): no use of salvage chemotherapy, blinatumomab, inotuzumab ozogamicin

Language restrictions: Any other language than English, Danish, Swedish, and Norwegian

Screening of titles and abstracts lead to exclusion of 212 record, and the remaining 30 records were
selected for full-text screening. Results of the full-text assessment is provided in Table 5. Nine relevant

records were identified and further details on these studies are provided in Table 6.
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Figure 1 - PRISMA diagram of systematic literature search
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Records identified through Additional records identified
database searching? through other sources
(n=257) (n=4)
v v
Total records
(n=261)
Duplicates removed
g (n=19)
\4
Unique records screened
(n =242)
Records excluded
(n=212)
Population: 140
» | Intervention: 8
Comparator: 26
Outcome: 11
Language: 0
Full-text records assessed Study design: 27
for eligibility
(n=30)
Full-text records excluded
> (n=21)
Population: 11
i Intervention: 1
‘ Comparator: 5
records included Outcome: 4
(n=9) Language: 0
Study design: 0
1Records identified in Medline and CENTRAL (Cochrane Central Register
of Controlled Trials) via Ovid.
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Table 5 — Full-texts assessed for inclusion

] Included/
No. First Author & Title Study Excluded Comment
year [source]
(reason)
Outcome after relapse among
. children with standard-risk
Malempati et al. . .
1 2007 [2] acute lymphoblastic leukemia:
Children's Oncology Group Excluded Outcomes after
study CCG-1952. (Population) 1st relapse
High-dose idarubicin in
combination with Ara-Cin
) Tedeschi et al. patients with relapsed or
2007 [3] refractory acute lymphoblastic
leukemia: a pharmacokinetic Excluded
and clinical study. (Population) Median age 31
Liposomal daunorubicin Old Study with
(Daunoxome) and n=9 makes the
polyethylated glycol conjugated transferability
3 Sedki et al. 2008 | asparaginase (PEG-ASPA) in and
[4] children with relapsed and generalizability
refractory acute lymphoblastic of outcomes
leukemia treated on Excluded highly
compassionate basis. (Outcome) guestionable
Clofarabine, cyclophosphamide
and etoposide as single-course
4 Locatelli et al. re-induction therapy for
2009 [5] children with
refractory/multiple relapsed Excluded
acute lymphoblastic leukaemia. (Comparator) | CEC
Improvement of induction Looks like
remission rate by modifying the outcomes post
dose of idarubicin for relapsed first relapse,
5 Yoon et6al. 2009 childhood acute lymphoblastic but this isn’t
(6] leukemia. stated. Old
Excluded cohort. Asian
(Population) | origin only
Outcome of recurrent or
refractory acute lymphoblastic
6 Tomizawa et al. leukemia in infants with MLL
2009 [7] gene rearrangements: A report
from the Japan Infant Leukemia Excluded
Study Group. (Population) | Infants
Long-term outcome in children
with relapsed acute
lymphoblastic leukemia after
Tallen et al. 2010 | time-point and site-of-relapse
7 . ) .
[8] stratification and intensified
short-course multidrug
chemotherapy: results of trial Excluded Outcomes after
ALL-REZ BFM 90. (Population) 1st relapse
. Long-term results of Taiwan
8 Liang etgal. 2010 Pediatric Oncology Group Excluded Newly
[l studies 1997 and 2002 for (Population) | diagnosed pts
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Page 10 of 60



childhood acute lymphoblastic
leukemia.
Outcome of patients treated CR for 4th Tx
for relapsed or refractory acute attempt,
lymphoblastic leukemia: a However, Sun
9 Ko et al. 2010 [10] | Therapeutic Advances in et al. 2018
Childhood Leukemia proves that
Consortium study. Excluded these results
(Outcome) are obsolete
Phase 2 trial of clofarabine in
combination with etoposide
10 Hijiya et al. 2011 | and cyclophosphamide in
[11] pediatric patients with
refractory or relapsed acute Excluded
lymphoblastic leukemia. (Comparator) | CEC
Outcome of children and
adolescents with relapsed
| Vonsisberg | e oot e
etal. 2011 [12]
protocol therapy: a
retrospective analysis of the
ALL-REZ BFM Study Group. Included
French "real life" experience of
Trioche et al. clofarabine in children with 24% had
12 .
2012 [13] refractory or relapsed acute Excluded Clofarabine
lymphoblastic leukaemia. (Comparator) | monotherapy
Treatment of relapsed
precursor-B acute
13 Kelly et al. 2013 | lymphoblastic leukemia with
[14] intensive chemotherapy: POG
(Pediatric Oncology Group) Excluded Outcomes after
study 9411 (SIMAL 9). (Population) 1st relapse
Phase I/Il trial of clofarabine Clofarabine in
and cytarabine in children with combination
Cooper et al. relapsed/refractory acute with cytarabine
14 2013 [15] lymphoblastic leukemia NCT00372619 (which was
(AAMLO523): a report from the among options
Children's Oncology Group. Included in the protocol)
Outcome of risk adapted
15 Belgaumi et al. therapy for relapsed/refractory
2013 [16] acute lymphoblastic leukemia Excluded Outcomes after
in children. (Population) 1st relapse
Chimeric antigen receptor T
cells for sustained remissions in
16 Maude et al. 2014 | leukemia.[Erratum appearsin N | B2101J
[17] Engl J Med. 2016 Mar NCT01626495 This is an
10;374(10):998; PMID: Excluded obsolete
26962747] (Outcome) B2101J data cut
Salvage therapy with
. mitoxantrone, etoposide and
Liedtke et al. S
17 2014 [18] cytarabine in relapsed or
refractory acute lymphoblastic Excluded Median age
leukemia. (Population) | 35.5
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Efficacy of low-dose cytarabine
and aclarubicin in combination
with granulocyte colony-
stimulating factor (CAG
regimen) compared to Hyper-

18 Liuetal. 2015 CVAD regimen as salvage
(19] )
chemotherapy in
relapsed/refractory
Philadelphia chromosome-
negative acute lymphoblastic Excluded
leukemia. (Population) Median age 30+
T cells expressing CD19
Lee et al. 2015 chimeric antigen réceptors fo.r
19 [20] acute lymphoblastic leukaemia
in children and young adults: a Excluded Other CART
phase 1 dose-escalation trial. (Intervention) | than Kymriah
Keep in Mind Quality of Life:
Outcome of a Ten-Year Series
of Post-Transplantation Early Vincristine
20 Haro et al. 2016 | Relapses in Childhood Acute (which was
[21] Lymphoblastic Leukemia-A among options
Report from the Grand Ouest in the protocol)
Oncology Study Group for was among the
Children in France. Included options used
Refractory acute lymphoblastic
leukemia in Chinese children:
Liu et al. 2016 bridging to stem cell
21 . .
[22] transplantation with
clofarabine, cyclophosphamide Excluded
and etoposide. (Comparator) | CEC
A Phase | Study of Clofarabine
With Multiagent Chemotherapy Clofarabine,
Nelken et al. 2016 in Childhood High Risk. Relapse Etoposide and
22 23] of Acute Lymphoblastic other
Leukemia (VANDEVOL Study of chemotherapie
the French SFCE Acute Excluded s not defined in
Leukemia Committee). (Comparator) | the protocol
Efficacy and safety of G-CSF,
low-dose cytarabine and
Zhou et al. 2017 aclarubici.n in combinﬁtion Yvith
23 |-asparaginase, prednisone in
[24]
the treatment of refractory or
relapsed acute lymphoblastic Excluded 44.4% of pts
leukemia. (Population) | above 35 years
Outcome of children with Relevant CR
multiply relapsed B-cell acute and DoR data
24 Sun et al. 2018 lymphoblastic leukemia: a from patients
[25] therapeutic advances in undergoing a
childhood leukemia & 3" Salvage
lymphoma study. Included attempt
Outcome of relapse after
25 Kuhlen et al. 2018 | allogeneic HSCT in children with
[26] ALL enrolled in the ALL-SCT
2003/2007 trial. Included
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Tisagenlecleucel in Children This is an
26 Maude et al. 2018 andeoung Adults with B-Cell B2202 ~ ELIANA Excluded obsolete B2202
[27] . . NCT02435849
Lymphoblastic Leukemia. (Outcome) data cut
27 Not published B2202, Dec 2017 data cut B2202 — ELIANA B2202, dec
[28] NCT02435849 Included 2017 data cut
78 Not published B2202, April 2018 data cut B2202 — ELIANA B2202, April
[29] NCT02435849 Included 2018 data cut
29 Not published B2101J, Jan 2017 data cut B2101)J B2101J, Jan
[30] NCT01626495 Included 2017 data cut
AN UPDATED ANALYSIS OF B2205J, oct
TISAGENLECLEUCEL IN 2017 data cut
PEDIATRIC/YOUNG ADULT
PATIENTS WITH
30 Maude et al. 2018 RELAPSED/REFRACTORY (R/R) B2205J — ENSIGN
(4] B-CELL ACUTE LYMPHOBLASTIC NCT02228096
LEUKEMIA (B-ALL) IN A US
MULTICENTER CLINICAL TRIAL
(ENSIGN) Included

The Ko et al. 2010 [10] reported outcomes from a relevant cohort of patients, but was excluded. A more
recent study from the same research group, TACL, by Sun et al. 2018 [25] showed that results had improved
considerably from the 1995-2004 cohort studied by Ko et al. 2010 [10] to the 2005-2013 cohort studied by
Sun et al. 2018 [25]. CR rates for second, third, and fourth through eighth salvage attempt had improved
6.5% points, 10.2% points and 18.5% points, respectively.

Likewise, the Maude et al. 2018 publication in the New England Journal of Medicine (NEJM) reporting on
the April 2017 data cut was excluded as we have two newer data cuts from B2202, ELIANA: December 2017

and April 2018.

As such, our comparative analyses in section 5.1.3 give preference to comparisons with more
contemporary records of an outcome measure.

4.1 Relevant studies
Table 6 - Relevant studies included in the assessment

lymphoblastic
leukaemia and non-
response to salvage
protocol therapy: A
retrospective analysis of
the ALL-REZ BFM Study
Group,

or EudraCT

Reference (title, Trial name NCT number Dates of study Relevant for

author, (start and outcome clinical

journal, year) expected question 5.1
completion date)

Outcome of children Salvage No identifier 13th March 1990 (CR)

and adolescents with Chemotherapy found on either to 30th June 1999 (0S)

relapsed acute (Von Stackelberg) of clintrials.gov (SCT rate)
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Von Stackelberg et al.,
Eur J. Cancer, 2011.

Phase I/Il trial of
clofarabine and
cytarabine in children
with
relapsed/refractory
acute lymphoblastic
leukemia (AAML0523):
a report from the
Children's Oncology
Group.

Cooper et al.,

Pediatric Blood Cancer,
2013

AAMLO523

NCT00372619

Start March 12,
2007 and closed

October 22, 2010.

Data analyses for
patients with ALL
are current as of

June 30, 2011

AE
(0s)

Keep in Mind Quality of
Life: Outcome of a Ten-
Year Series of Post-
Transplantation Early
Relapses in Childhood
Acute Lymphoblastic
Leukemia-A Report
from the Grand Ouest
Oncology Study Group
for Children in France,
Haro et al.,

Biology of Blood and
Marrow
Transplantation, 2016

Haro et al.

No identifier
found on either
of clintrials.gov
or EudraCT

2000to 2011

Time spent in
hospital, as
benchmark for the
requested data from
ELIANA in section 6
of the protocol

(0s)

Outcome of children
with multiply relapsed
B-cell acute
lymphoblastic
leukemia: a therapeutic
advances in childhood
leukemia & lymphoma
study,

Sunetal.,

Leukemia, 2018

3 Salvage attempt
(Sun)

No identifier
found on either
of clintrials.gov
or EudraCT

January 2005 to
December 2014

CR
DoR

Outcome of relapse
after allogeneic HSCT in
children with ALL

Salvage Treatment
(Kuhlen)

No identifier
found on either
of clintrials.gov

July 2003 to June
2016

oS
EFS
SCT rate

enrolled in the ALL-SCT or EudraCT Treatment-related
2003/2007 trial, mortality
Kuhlen et al.,

British Journal of

Haematology, 2018.

B2202, Dec 2017 data B2202 NCT02435849 April 2015 to (0}

cut (ELIANA) November 2022 SCT rate
Unpublished data.

2018.

B2202, April 2018 data | B2202 NCT02435849 April 2015 to AEs

cut (ELIANA) November 2022 HRQolL

Remission rate
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Maude et al, EHA
abstract and poster,
2018.

Unpublished data. DoR
2018. EFS

Hospital admissions
B2101J Jan 2017 data B2101J NCT01626495 August 2011 to ()
cut. December 2018 AEs
Unpublished data. Remission rate
2018. SCT rate

DoR

EFS

Hospital admissions
AN UPDATED ANALYSIS | B2205J NCT02228096 August 2014 to oS
OF TISAGENLECLEUCEL (ENSIGN) October 2024 AEs
IN PEDIATRIC/YOUNG Remission rate
ADULT PATIENTS WITH SCT rate
RELAPSED/REFRACTORY DoR
(R/R) B-CELL ACUTE EFS
LYMPHOBLASTIC Hospital admissions
LEUKEMIA (B-ALL) IN A
US MULTICENTER
CLINICAL TRIAL
(ENSIGN),

4.2 Main characteristics of included studies

Table 7 - Main study characteristics — B2202 (ELIANA)

assessment.

Trial name B2202 (ELIANA)
NCT number NCT02435849
Objective To evaluate the efficacy of CTLO19 therapy from all manufacturing facilities as

measured by overall remission rate (ORR) during the 3 months after CTL019
administration, which includes Complete Remission (CR) and CR with incomplete
blood count recovery (CRi) as determined by independent review committee (IRC)

Publications — title,
author, journal, year

Tisagenlecleucel in Children and Young Adults with B-Cell Lymphoblastic Leukemia.
Maude S.L. et al. The New England Journal of Medicine. 2018.

Study type and design

ALL. Crossover not applicable.

This pivotal study (B2202) is an ongoing global multicenter, single arm, open-label,
phase Il study in pediatric and young adult patients with relapsed or refractory B-cell

Follow-up time

follow-up 23.5 months)

follow-up 32 months).

e  April 2017 data cut, n=75 infused: median follow-up 13.1 months (max

e December 2017 data-cut, n=79 infused: median follow-up 21 months (max

Application form version 2.0
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e  April 2018 data cut, n=79 infused: median follow-up 24.2 months (max
follow-up 35.1 months)

Population (inclusion and
exclusion criteria)

Inclusion Criteria:
* Relapsed or refractory pediatric B-cell ALL.
1. 2nd or greater BM relapse OR
2. Any BM relapse after allogeneic stem cell transplantation (SCT) and must be 2
6 months from SCT at the time of CTLO19 infusion OR
3. Primary refractory as defined by not achieving a CR after 2 cycles of a
standard chemotherapy regimen or chemorefractory as defined by not
achieving a CR after 1 cycle of standard chemotherapy for relapsed leukemia
OR
4. Patients with Philadelphia chromosome positive (Ph+) ALL are eligible if they
are intolerant to or have failed 2 lines of tyrosine kinase inhibitor therapy
(TKI), or if TKI therapy is contraindicated OR
5. Ineligible for allogeneic SCT.
¢ For relapsed patients, documentation of CD19 tumor expression demonstrated in
bone marrow or peripheral blood by flow cytometry within 3 months of study entry.
¢ Adequate organ function defined as:
1. Renal function defined as a serum creatinine based on age/gender as follows:

Maximum Serum Creatinine (mg/dL)
Age Male Female
1to<2years 0.6 0.6
2to<6years 0.8 0.8
6 to < 10 years 1.0 1.0
10to < 13 years 1.2 1.2
13 to < 16 years 1.5 1.4
> 16 years 1.7 1.4
2. Alanine Aminotransferase (ALT) < 5 times the upper limit of normal (ULN) for
age.

3. Bilirubin < 2.0 mg/dL.

4. Must have a minimum level of pulmonary reserve as < Grade 1 dyspnea and
pulse oxygenation > 91% on room air.

5. Left Ventricular Shortening Fraction (LVSF) > 28% confirmed by
echocardiogram (ECHO), or Left Ventricular Ejection Fraction (LVEF) > 45%
confirmed by echocardiogram or Multiple Uptake Gated Acquisition (MUGA).

* Bone marrow with > 5% lymphoblasts by morphologic assessment at screening.

e Life expectancy > 12 weeks.

¢ Age 3 at the time of screening to age 21 at the time of initial diagnosis

* Karnofsky (age = 16 years) or Lansky (age < 16 years) performance status > 50 at
screening.

* Must have an apheresis product of non-mobilized cells received and accepted by the
manufacturing site.

Exclusion Criteria:

e Isolated extra-medullary disease relapse.

¢ Patients with concomitant genetic syndrome: such as patients with Fanconi anemia,
Kostmann syndrome, Shwachman syndrome or any other known bone marrow failure
syndrome. Patients with Down Syndrome will not be excluded.

e Patients with Burkitt's lymphoma/leukemia (i.e. patients with mature B-cell ALL,
leukemia with B-cell [slg positive and kappa or lambda restricted positivity] ALL, with
FAB L3 morphology and/or a MYC translocation).

 Prior malignancy, except carcinoma in situ of the skin or cervix treated with curative
intent and with no evidence of active disease.

* Treatment with any prior gene therapy product.
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¢ Has had treatment with any prior anti-CD19/anti-CD3 therapy, or any other anti-
CD19 therapy.

e Active or latent hepatitis B or active hepatitis C (test within 8 weeks of screening), or
any uncontrolled infection at screening.

¢ Human Immunodeficiency Virus (HIV) positive test within 8 weeks of screening.

* Presence of grade 2 to 4 acute or extensive chronic graft-versus-host disease
(GVHD).

* Active CNS involvement by malignancy, defined by CNS-3 per NCCN guidelines.

e Patient has an investigational medicinal product within the last 30 days prior to
screening.

* Pregnant or nursing women.

¢ Women of child-bearing potential (defined as all women physiologically capable of
becoming pregnant) and all male participants, unless they are using highly effective
methods of contraception for a period of 1 year after the CTLO19 infusion.

* The following medications are excluded:

1. Steroids: Therapeutic doses of steroids must be stopped > 72 hours prior to
CTLO19 infusion. However, the following physiological replacement doses of
steroids are allowed: < 12 mg/m2/day hydrocortisone or equivalent.

2. Allogeneic cellular therapy: Any donor lymphocyte infusions (DLI) must be
completed > 6 weeks prior to CTLO19 infusion

3. GVHD therapies: Any drug used for GVHD must be stopped > 4 weeks prior to
CTLO19 infusion (e.g. calcineurin inhibitors, methotrexate or other
chemotherapy drugs, mycophenolyate, rapamycin, thalidomide, or
immunosuppressive antibodies such as anti-CD20 (rituximab), anti-TNF, anti-
IL6 or anti-IL6R)

4. Chemotherapy: The following drugs must be stopped > 1 week prior to
CTLO19 infusion and should not be administered concomitantly or following
lymphodepleting chemotherapy: hydroxyurea, vincristine, 6-mercaptopurine,
6-thioguanine, methotrexate < 25 mg/m2, cytosine arabinoside < 100
mg/m?2/day, asparaginase (non-pegylated).

5. The following drugs must be stopped >2 weeks prior to CTLO19 infusion:
salvage chemotherapy (e.g. clofarabine, cytosine arabinoside > 100 mg/m2,
anthracyclines, cyclophosphamide), excluding the required lymphodepleting
chemotherapy drugs Pegylated-asparaginase must be stopped > 4 weeks
prior to CTLO19 infusion.

6. CNS disease prophylaxis: CNS prophylaxis treatment must be stopped > 1
week prior to CTLO19 infusion (e.g. intrathecal methotrexate).

7. Anti T-cell therapy: Administration of any T cell or toxic agent is strongly
discouraged since residual lytic levels may destroy the infused CTLO19 cell or
prevent their in vivo expansion.

Other protocol-defined inclusion/exclusion criteria may apply.

Intervention Single dose of autologous CTLO19 transduced T-cells for all patients:
- 0.2t05.0 x 10° cells per kg body weight for patients below 50 kg
- 0.1to 2.5 x 108 cells for patients above 50 kg.

Baseline characteristics Among the 79 patients with relapsed or refractory B-cell ALL that had been infused at
the data cutoff (December 2017), the median age was 12 years (range 3-24 years) and
43% were female. The median number of previous therapies was 3 (range 1-8). 8% of
patients suffered from primary refractory disease and 61% had undergone previous
allogenic stem-cell transplantation. The median blast count was 74 %. 37 % had high-
risk genetic lesions. 8 % had Down syndrome. 3% of patients had Karnofsky/Lansky
performance status 100, 29.1% 90, 16.5% 80, 10.1% 70 and 6.3% < 70.

Primary and secondary Primary Outcome Measures:
endpoints 1. Overall remission rate (ORR) = CR + CRi [Time Frame: After manufactured pts have
received CTLO19 infuson and completed 3 months from study day 1 infusion or

Page 17 of 60

Application form version 2.0



discontinued earlier]. Efficacy of CTLO19 therapy as measured by overall remission
rate during the 3 months after CTL019 administration, which includes CR and CR with
incomplete blood count recovery (CRi) as determined by IRC assessment.

Secondary Outcome Measures:

1. Percentage of patients who achieve best overall response (BOR) or CR or CRi with

an MRD negative bone marrow by central analysis using qPCR [Time Frame: 3 months]
2. Percentage of patients who achieve CR or CRi at month 6 without SCT between
CTLO19 infusion and Month 6 response assessment. [ Time Frame: 6 months ]

3. Duration of remission (DOR) [ Time Frame: 60 months ]

4. Percentage of patients who achieve CR or CRi with minimal residual disease
negative bone marrow [ Time Frame: 3 months ]

5. Relapse-free survival [ Time Frame: 60 months ]

6. Event-free survival [ Time Frame: 60 months ]

7. Overall survival [ Time Frame: 60 months ]

8. Response at Day 28 +/- 4 days [ Time Frame: 1 month ]

9. Impact of baseline tumor burden on response [ Time Frame: 60 months ]

10. Percentage of patient who achieve CR or CRi and then proceed to SCT while in
remission before Month 6 response assessment [ Time Frame: 6 months ]

11. Quality of response using MRD disease assessments before treatment at day 28 +/-
4 days after treatment using central assessments by qPCR and before SCT by local
assessment (flow or PCR) [ Time Frame: 60 months ]

12. Safety of CTLO19 therapy [ Time Frame: 60 months ]

13. Characterize in vivo cellular PK profile of CTLO19 cells in target tissues [ Time
Frame: 60 months ]

14. Prevalence and incidence of immunogenicity to CTLO19 [ Time Frame: 60 months ]
15. Effects of CTLO19 therapy on Patient Reported Outcomes [ Time Frame: 60 months
]
16. Derivation of a score to predict cytokine release syndrome [ Time Frame: 3 months
]
17. Describe the profile of soluable immune factors that may be key to cytokine
release syndrome [ Time Frame: 6 months ]

18. Describe levels of B and T cells (blood and bone marrow) prior to and following
CTLO19 infusion for safety monitoring [ Time Frame: 3 months ]

Method of analysis

All efficacy analyses were per-protocol analyses. Overall survival, event-free survival
and duration of remission were estimated with the use of the Kaplan—Meier method.
The ORR was estimated with the use of 95% confidence intervals.

Subgroup analyses

All efficacy analyses were prespecified per-protocol analyses of the population that
received the study intervention.
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Table 8 - Main study characteristics — B2205J) (ENSIGN)

Trial name B2205J (ENSIGN)
NCT number NCT02228096
Objective To determine the efficacy and safety of CTLO19 T-cells in pediatric patients with B-cell

acute lymphoblastic leukemia, who are refractory to standard chemotherapy regimen
or relapsed after allogeneic stem cell transplant.

Publications — title,
author, journal, year

AN UPDATED ANALYSIS OF TISAGENLECLEUCEL IN PEDIATRIC/YOUNG ADULT PATIENTS
WITH RELAPSED/REFRACTORY (R/R) B-CELL ACUTE LYMPHOBLASTIC LEUKEMIA (B-ALL)
IN A US MULTICENTER CLINICAL TRIAL (ENSIGN). Maude S.L. et al. European
Hematology Association. 2018.

Study type and design

B2205J is an ongoing US multicenter, single arm, open-label, phase Il study in pediatric
and young adult patients with CD19+ relapsed or refractory B-cell ALL. Crossover not
applicable.

Follow-up time

Oct 2017 data cut, n=58 infused: median follow-up of 19.6 months (maximum follow-
up 36.5)

Population (inclusion and
exclusion criteria)

Inclusion Criteria:
* Relapsed or refractory pediatric B-cell ALL:
1. 2nd or greater Bone Marrow (BM) relapse OR
2. Any BM relapse after allogeneic SCT and must be > 6 months from
SCT at the time of CTLO19 infusion OR
3. Refractory as defined by not achieving a CR after 2 cycles of a
standard chemotherapy regimen chemotherapy regimen or
chemorefractory as defined by not achieving a CR after 1 cycle of
standard chemotherapy for relapse leukemia OR
4. Patients with Philadelphia chromosome positive (Ph+) ALL are
eligible if they are intolerant to or have failed 2 lines of tyrosine kinase
inhibitor therapy (TKI), or if TKI therapy is contraindicated OR
5. Ineligible for allogeneic SCT
¢ For relapsed patients, CD19 tumor expression demonstrated in bone marrow or
peripheral blood by flow cytometry within 3 months of study entry
* Adequate organ function defined as:
1. Renal function defined as (Calculated creatinine clearance or
radioisotope Glomerular Filtration Rate (GFR) > 60 mL/min/1.73 m2
OR serum creatinine based on age/gender
2. Alanine Aminotransferase (ALT) < 5 times the upper limit of normal
(ULN) for age;
3. Bilirubin < 2.0 mg/dL;
4. Must have a minimum level of pulmonary reserve defined as
<Grade 1 dyspnea and pulse oxygenation >91% on room air
5. Left Ventricular Shortening Fraction (LVSF) > 28% confirmed by
echocardiogram, or Left Ventricular Ejection Fraction (LVEF) > 45%
confirmed by echocardiogram or MUGA within 7 days of screening
* Bone marrow with > 5% lymphoblasts by morphologic assessment at screening
¢ Life expectancy > 12 weeks
¢ Age 3 at the time of initial diagnosis to age 21 at the time of initial diagnosis
» Karnofsky (age = 16 years) or Lansky (age < 16 years) performance status > 50 at
screening
e Signed written informed consent and assent forms (if applicable) must be obtained
prior to any study procedures
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* Once all other eligibility criteria are confirmed, must have an apheresis product of
non-mobilized cells received and accepted by the manufacturing site. Note: Apheresis
product will not be shipped to or assessed for acceptance by the manufacturing site
until documented confirmation of all other eligibility criteria is received.

e Patients with active CNS leukemia involvement defined as CNS-3 by CSF findings only
are eligible but will have their CTLO19 infusion delayed until CNS disease is reduced to
CNS-1 or CNS-2 by CSF findings. Patients with other forms of active CNS-3 leukemic
involvement such as CNS parenchymal or ocular disease, cranial nerve involvement or
significant leptomeningeal disease are not eligible. However, such patients with other
forms of CNS-3 leukemic involvement (non-CSF involvement) are eligible if there is
documented evidence of disease stabilization for at least 3 months prior to CTLO19
infusion. Patients must have no acute/ongoing neurologic toxicity > Grade 1 with the
exception of a history of controlled seizures or fixed neurologic deficits that have been
stable/improving over the past 3 months.

Exclusion Criteria:
¢ Isolated extra-medullary disease relapse
¢ Patients with concomitant genetic syndrome: such as patients with Fanconi anemia,
Kostmann syndrome, Shwachman syndrome or any other known bone marrow failure
syndrome. Patients with Down Syndrome will not be excluded.
e Patients with Burkitt's lymphoma/leukemia (i.e. patients with mature B-cell ALL,
leukemia with B-cell [surface Immunoglobulin (slg) positive and kappa or lambda
restricted positivity] ALL, with FAB L3 morphology and /or a MYC translocation)
* Prior malignancy, except carcinoma in situ of the skin or cervix treated with curative
intent and with no evidence of active disease
* Prior treatment with gene therapy product
» Treatment with any prior anti-CD19/anti-CD3 therapy, or any other anti-CD19
therapy
* Presence of Grade 2 to 4 acute or extensive chronic graft-versus-host disease
(GVHD)
* Patient has participated in an investigational research study using an investigational
agent within the last 30 days prior to screening
* Pregnant or nursing (lactating) women. NOTE: female study participants of
reproductive potential must have a negative serum or urine pregnancy test performed
within 48 hours before infusion
¢ Active or latent hepatitis B or active hepatitis C (test within 8 weeks of screening), or
any uncontrolled infection at screening
¢ HIV positive test within 8 weeks of screening
¢ The following medications are excluded:
1. Steroids: Therapeutic systemic doses of steroids must be stopped >
72 hours prior to CTLO19 infusion. However, the following
physiological replacement doses of steroids are allowed: < 12
mg/m?2/day hydrocortisone or equivalent
2. Allogeneic cellular therapy: Any donor lymphocyte infusions (DLI)
must be completed > 6 weeks prior to CTLO19 infusion
3. GVHD therapies: Any systemic drug used for GVHD must be stopped
> 4 weeks prior to CTLO19 infusion to confirm that GVHD recurrence is
not observed (e.g. calcineurin inhibitors, methotrexate or other
chemotherapy drugs, mycophenolate, rapamycin, thalidomide, or
immunosuppressive antibodies such as anti-CD20 (rituximab), anti-
tumor necrosis factor [anti-TNF], anti-interleukin 6 [anti-IL6] or anti-
interleukin 6 receptor [anti-IL6R], systemic steroids)
4. Chemotherapy:
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* Tyrosine kinase inhibitors and hydroxyurea must be stopped > 72 hours prior to
CTLO19 infusion
e The following drugs must be stopped > 1 week prior to CTLO19 infusion and should
not be administered concomitantly or following lymphodepleting chemotherapy:
vincristine, 6-mercaptopurine, 6-thioguanine, methotrexate < 25 mg/m2, cytosine
arabinoside < 100 mg/m2/day, asparaginase (non-pegylated)
* The following drugs must be stopped >2 weeks prior to CTLO19 infusion: salvage
chemotherapy (e.g. clofarabine, cytosine arabinoside > 100 mg/m2, anthracyclines,
cyclophosphamide, methotrexate > 25 mg/m2), excluding the required
lymphodepleting chemotherapy drugs
* Pegylated-asparaginase must be stopped > 4 weeks prior to CTLO19 infusion e. CNS
disease prophylaxis:
¢ CNS prophylaxis treatment must be stopped > 1 week prior to CTL019 infusion (e.g.
intrathecal methotrexate) f. Radiotherapy:
* Non-CNS site of radiation must be completed > 2 weeks prior to CTLO19 infusion
* CNS directed radiation must be completed > 8 weeks prior to CTLO19 infusion g. Anti
T-cell Antibodies: Administration of any T cell lytic or toxic antibody (e.g.
alemtuzumab) within 8 weeks prior to CTLO19 is prohibited since residual lytic levels
may destroy the infused CTLO19 cells and/or prevent their in vivo expansion. If such an
agent has been administered within 8 weeks prior to CTLO19, contact the Sponsor,
consider consultation with an pharmacology expert, and consider measuring residual
drug levels, if feasible, prior to CTLO19 infusion Women of child-bearing potential
(defined as all women physiologically capable of becoming pregnant) and all male
participants, unless they are using highly effective methods of contraception for a
period of 1 year after the CTLO19 infusion. Highly effective contraception methods
include:
1. Total abstinence (when this is in line with the preferred and usual
lifestyle of the patient. Periodic abstinence (e.g., calendar, ovulation,
symptothermal, post-ovulation methods) and withdrawal are NOT
acceptable methods of contraception
2. Female sterilization (have had surgical bilateral oophorectomy with
or without hysterectomy), total hysterectomy, or tubal ligation at least
six weeks before taking study treatment. In case of oophorectomy
alone, only when the reproductive status of the woman has been
confirmed by follow up hormone level assessment
3. Male sterilization (at least 6 months prior to screening). For female
patients on the study the vasectomized male partner should be the
sole partner for that patient
4. Use of oral, injected or implanted hormonal methods of
contraception or other forms of hormonal contraception that have
comparable efficacy (failure rate <1%), for example hormone vaginal
ring or transdermal hormone contraception
5. Use of IUDs are excluded due to increased risks of infection and
bleeding in this population. However, IUD inserted prior to consent
may remain in place, and a second method of contraception is
mandated
6. In case of use of oral contraception, women must be stable on the
same pill for a minimum of 3 months before taking study treatment.

Women who are not of reproductive potential (defined as either <11 years of age,
Tanner Stage 1, post-menopausal for at least 24 consecutive months (i.e. have had no
menses) or have undergone hysterectomy, bilateral salpingectomy, and/or bilateral
oophorectomy) are eligible without requiring the use of contraception. Women who
are not yet of reproductive potential are to agree to use acceptable forms of
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contraception when they reach reproductive potential if within 1 year of CTLO19 or if
CAR cells are present in the blood by PCR. Acceptable documentation includes written
or oral documentation communicated by clinician or clinician's staff of one of the
following:

1. Demographics show age <11

2. Physical examination indicates Tanner Stage 1

3. Physician report/letter

4. Operative report or other source documentation in the patient

record

5. Discharge summary

6. Follicle stimulating hormone measurement elevated into the

menopausal rang

Intervention

A target dose of CTLO19 transduced cells will consist of a single infusion of 2.0 to 5.0 x
10° CTLO19 transduced cells per kg body weight (for patients < 50 kg) and 1.0 to 2.5 x
108 CTLO19 transduced viable T cells (for patients > 50 kg). The following cell dose
ranges may be infused if all other safety release criteria are met: 0.2 to 5.0 x 10°
CTLO19 transduced viable T cells per kg body weight (for patient < 50 kg) and 0.1 to 2.5
x 108 CTLO19 transduced viable T cells (for patients > 50 kg). As it is a single-arm study,
the aim is to administer the intervention to all enrolled patients.

Baseline characteristics

Among the 58 patients with CD19+ relapsed or refractory B-cell ALL that had been
infused at the data cutoff (October 2017), the median age was 12 years (range 3-25
years) and 53% were female. The median number of previous therapies was 3 (range
1-9). 9% of patients suffered from primary refractory disease and 45% had undergone
previous allogenic stem-cell transplantation. 29% of patients had Karnofsky/Lansky
performance status 100, 41% 90, 21% 80, 3% 70 and 5% < 70.

Primary and secondary
endpoints

Primary outcome measures:

The primary objective of this study was to assess the efficacy of CTL0O19 therapy in ALL
patients as measured by ORR during the 6 months after CTLO19 administration in
patients infused with CTLO19, where remission was defined as achieving a BOR of CR
or CRi. For ALL patients, IRC assessments were used for primary analysis and local
investigator assessments were used for sensitivity analysis. The BOR was the best
disease response recorded from CTLO19 infusion until start of new anticancer therapy
(including SCT).

Secondary outcome measures:

Secondary efficacy objectives include remission with MRD negative bone marrow in
patients infused with CTLO19, evaluation of the percentage of patients who achieve CR
or CRi at Month 6 without SCT between CTL019 infusion and Month 6 response
assessment, the percentage of patients who achieve CR or CRi and then proceed to
SCT while in remission before Month 6 response assessment, DOR, EFS, OS, and Day
28 disease response.

Safety objectives include evaluating the safety of CTLO19 infusion by summarizing the
type, frequency and severity of AEs.

Method of analysis

All efficacy analyses were per-protocol analyses. Overall survival, event-free survival
and duration of remission were estimated with the use of the Kaplan—Meier method.
The ORR was estimated with the use of 95% confidence intervals.

Subgroup analyses

All efficacy analyses were prespecified per-protocol analyses of the population that
received the study intervention.
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Table 9 - Main study characteristics — B2101J

Trial name B2101J
NCT number NCT01626495
Objective Objective of assessing the long-term persistence, in vivo proliferation, anti-tumor

activity, and safety of tisagenlecleucel in patients with r/r and incurable CD19+ B-cell
malignancies (CD19+ leukemia or lymphoma).

Publications — title,
author, journal, year

Tisagenlecleucel (CTLO19) for the treatment of pediatric and young adult patients with
relapsed/refractory B-cell acute lymphoblastic leukemia. Novartis. Oncology drugs
advisory committee briefing document.

Chimeric Antigen Receptor T Cells for Sustained Remissions in Leukemia. Maude S.L. et
al. The New England Journal of Medicine. 2014.

Study type and design

Ongoing single-arm, open-label, single-center, Phase-I/lla trial.

Follow-up time

e 2014 data cut, n=25 infused: median follow-up 7 months (max follow-up 24
months)

e November 2015 data cut, n=55 infused: median follow-up 18.6 months (max
follow-up 40.5 months)

e January 2017 data cut, n=56 infused: median follow-up 32.3 months (max
follow-up 57.5 months).

Population (inclusion and
exclusion criteria)

Inclusion Criteria:
Male and female subjects with CD 19+ B cell malignancies in patients with no available
curative treatment options (such as autologous or allogeneic SCT) who have limited
prognosis (several months to <2 year survival) with currently available therapies will
be enrolled:
1. Eligible diseases: CD 19+ leukemia or lymphoma
1. ALL without curative options for therapy, including those not eligible for
allogeneic
SCT because of:
- Age
- co-morbid disease
- other contraindications to TBl-based conditioning (required for ALL SCT)
- lack of suitable donor
- prior SCT
- Declines allo SCT (in CR3) as a therapeutic option after documented
discussion about the role of SCT with a BMT physician not part of the study
team. Note: Patient may be in any complete response, or patient may have
active disease but responding or stable after most recent therapy. The
intent is not to enroll patients with no degree of disease control, or rapidly
increasing disease burden between enrollment and cell infusion.
2. Follicular lymphoma, previously identified as CD19+
- Atleast 2 prior combination chemotherapy regimens (not including single
agent monoclonal antibody (Rituxan) therapy.
- Stage lll-IV disease.
- Lessthan 1 year between last chemotherapy and progression (i.e. most
recent progression free interval <1 year).
- Disease responding or stable after most recent therapy (chemotherapy,
MoAb).
3.CLL
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- Atleast 2 prior chemotherapy regimens (not including single agent
monoclonal antibody (Rituxan) therapy.
- Less than 1 year between last chemotherapy and progression (i.e. most
recent progression free interval <1 year).
- Not eligible or appropriate for conventional allogeneic SCT
- Disease responding or stable after most recent therapy (chemotherapy,
MoAb)
4.Mantle cell lymphoma
- Beyond 1st CR with relapsed or persistent disease and not eligible or
appropriate for conventional allogeneic or autologous SCT
- Disease responding or stable after most recent therapy (chemotherapy,
MoAb)
- Relapsed after prior autologous SCT
5. B-cell prolymphocytic leukemia (PLL) with relapsed or residual disease
after at least 1 prior therapy and not eligible for allogeneic SCT.
6.Diffuse large cell ymphoma or other high-grade NHL, previously identified
as CD19+
- Residual disease after primary therapy and not eligible for autologous SCT
- Relapsed after prior autologous SCT
- Beyond 1st CR with relapsed or persistent disease and not eligible or
appropriate for conventional allogeneic or autologous SCT
2. Age 1 to 24 years. Patients ages 22-24 will only be enrolled if they are currently
being treated at CHOP or another pediatric facility/oncologist
3. Expected survival > 12 weeks
4. Creatinine < 2.5 mg/dl and less than 2.5x normal for age
5. ALT £ 5x normal
6. Bilirubin <2.0 mg/dI
7. Any relapse after prior SCT will make patient eligible regardless of other prior
therapy
8. Patients with relapsed disease after prior allogeneic SCT (myeloablative or non-
myeloablative) will be eligible if they meet all other inclusion criteria and
1. Have no active GVHD and require no immunosuppression
2. Are more than 4 months from transplant
9. For those patients who require leukapheresis for T cell collection (i.e. no previously
collected product exists), adequate venous access for apheresis or eligible for
appropriate catheter placement, and no other contraindications for leukapheresis
10. Voluntary informed consent is given
11. Patients with CNS3 disease will be eligible if CNS disease is responsive to therapy
(at infusion)

Exclusion Criteria:

1. Pregnant or lactating women. The safety of this therapy on unborn children is not
known. Female study participants of reproductive potential must have a negative
serum or urine pregnancy test performed within 48 hours before infusion

2. Uncontrolled active infection

3. Active hepatitis B or hepatitis C infection

4. Concurrent use of systemic steroids at the time of cell infusion or cell collection, or
a condition, in the treating physician's opinion, that is likely to require steroid therapy
during collection or after infusion. Steroids for disease treatment at times other than
cell collection or at the time of infusion are permitted. Use of inhaled steroids, or
hydrocortisone for physiological replacement in patients with adrenal insufficiency are
permitted as well

5. Presence of grade 2-4 acute or extensive chronic GVHD

6. Under treatment for GVHD
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7. Previous treatment with any gene therapy products

8. Any uncontrolled active medical disorder that would preclude participation as
outlined.

9. HIV infection.

10. CNS3 disease that is progressive on therapy, or with CNS parenchymal lesions that
might increase the risk of CNS toxicity

Intervention

Split dosing. Up to a total dose of 1.5 x 107 to 5 x 10° total CTLO19 cells.

Baseline characteristics

Among the 55 pediatric patients with CD19+ relapsed or refractory B-cell ALL that had
been infused at the November 2015 data cutoff, the median age was 11 years (range
1-24 years) and 45.5% were female. The median number of previous therapies was 4
(range 1-8). 5.5% of patients suffered from primary refractory disease and 63.6% had
undergone previous allogenic stem-cell transplantation. All patients had a
Karnofsky/Lansky performance status score of > 50%.

Primary and secondary
endpoints

Primary Outcome Measures:
1. Number of Participants with Severe/Adverse Events as a Measure of Safety
and Tolerability [ Time Frame: 24 weeks ] Safety of CAR+ T cell infusion and
observed side effects

Secondary Outcome Measures:

1. Ability of two different types of CAR+ T cells to expand and persist in the
patient [Time Frame: 24 weeks]. The change in the ratio of the vector-
transduced cells to each other between baseline and week four will be
evaluated. Observation and monitoring of patients will continue on a monthly
basis until week 24 post dosing.

2. Impact of CAR+ T cell infusion on cancer [Time Frame: 4 weeks]. Patients with
measurable disease will be assessed for the response of their disease to the
CAR+ T cell treatment.

Method of analysis

OS, EFS and DoR were estimated with the use of the Kaplan—Meier method. Median
OS, EFS & DoR, along with 95% confidence intervals, were estimated if appropriate.
The ORR was estimated with the use of 95% confidence intervals.

Subgroup analyses

All efficacy analyses were prespecified per-protocol analyses of the population that
received the study intervention.
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Table 10 - Main study characteristics — Salvage Treatment (Kuhlen)

Trial name Subsample from ALL-SCT-BFM 2003/ALL-SCT-BFM-international 2007, that
experienced relapse of ALL after first allo-SCT.

NCT number Analysis of subset of data from NCT01423747

Objective To analyse the detailed outcome and prognostic factors of a large cohort of paediatric

patients relapsing with ALL after allo-SCT homogeneously transplanted within the
prospective ALL-SCT-BFM 2003/ALL-SCT-BFM international 2007 trials.

Publications — title, Outcome of relapse after allogeneic HSCT in children with ALL enrolled in the ALL-SCT
author, journal, year 2003/2007 trial, Kuhlen M. et al., British Journal of Haematology, 2018.

Study type and design Analysis of data from subset of a prospective non-randomized trial (NCT01423747).

Follow-up time Median follow-up from relapse after allo-SCT until last follow-up was 3.4 years (range
0.01-7.9).

Population (inclusion and | Relapse after allo-SCT in the NCT01423747
exclusion criteria)

NCT01423747 had the following criteria:

Inclusion Criteria:

eage at time of initial diagnosis or relapse diagnosis, respectively under or equal 18
years

eindication for allogeneic hematopoietic stem cell transplantation (HSCT)
ecomplete remission before hematopoietic stem cell transplantation (HSCT)
ewritten consent of the parents (legal guardian) and, if necessary, the minor patient
via Informed Consent Form

*no pregnancy

*no secondary malignancy

*no previous hematopoietic stem cell transplantation (HSCT)

ehematopoietic stem cell transplantation (HSCT) is performed in a study participating
centre.

Exclusion Criteria:

eage at time of initial diagnosis or relapse diagnosis, respectively above 18 years
*no indication for allogeneic HSCT

*no complete remission before SCT

*no written consent of the parents (legal guardian) and, if necessary, the minor
patient via Informed Consent Form

epregnancy

esecondary malignancy

eprevious HSCT

*HSCT is not performed in a study participating centre.

Intervention Post-relapse treatment were categorized into three therapy groups:
e palliative treatment (defined as low dose chemotherapy and/or supportive
care only)

e salvage therapy without second SCT
e  salvage therapy with second SCT

Baseline characteristics 242 patients. 65.3% male, 34.7% female. Median age at SCT 8.7 years (range 0.5 —
21.8). Pre-B-cell leukemia in 75.2%, T-cell leukemia in 21.4%, other in 3.4%. 29.3%
were in CR1 remission status at SCT, 57.0% in CR2, 13.6% in >CR2. 72.5% received total
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body irradiation. 27.3% MSD, 57.0% MUD, 15.7% MMD. Median time from SCT to
relapse 7.7 months (range 0.9 — 86.1). 25.4% received palliative therapy after relapse,
48.3% received salvage therapy without 2. SCT, 26.3% received salvage therapy with 2.
SCT.

Primary and secondary
endpoints

Primary Outcome Measures:
e EFS
e OS

Secondary Outcome Measures:
e Infectious or treatment-related complications

Method of analysis

The overall survival (OS) and the event-free survival (EFS) probabilities were calculated
using the Kaplan—Meier method and groups were compared using the log-rank test.
Starting point for the analysis was the date of first relapse after allo-SCT.

Subgroup analyses

Inferences about subgroups made using multivariate analysis (Cox regression).
Subgroup analysis was based on i) age at SCT ii) remission status at first allo-SCT iii)
donor type iv) immunophenotype v) conditioning regimen vi) site of relapse vi) time to
relapse.
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Table 11 - Main study characteristics — Salvage Chemotherapy (von Stackelberg)

Trial name ALL relapse- protocols of the Berlin/Frankfurt/Muenster (BFM) Study Group (03/1990-
2006/1999) (ALL-REZ BFM 90, 95/96, P91, 92 and 94)

NCT number Unavailable

Objective i) classifying treatment concepts after non-response (NR), ii) comparing their efficacy

and impact on quality of life, and iii) evaluating prognostic factors for future
management

Publications — title,
author, journal, year

Outcome of children and adolescents with relapsed acute lymphoblastic leukaemia
and non-response to salvage protocol therapy: A retrospective analysis of the ALL-REZ
BFM Study Group, Von Stackelberg A, et al., Eur J. Cancer, 2011.

Study type and design

Retrospective analysis of data from prospective randomized trials.

Follow-up time

Not reported.

Population (inclusion and
exclusion criteria)

Patients younger than 19 years with NR to treatment of a first relapse of B-cell-
precursor or T- cell ALL, according to protocols ALL-REZ BFM 90, 95/96, P91, 92 and 94
in Germany, Austria, Switzerland, The Netherlands, Denmark and Russia.

Intervention

Treatment for NR after treatment of first relapse according to ALL-REZ BFM 90, 95/96,
P91, 92 and 94. Various treatments possible, subdivided into i) curative group ii)
palliative group iii) no therapy

Baseline characteristics

68% of patients were male, median age at relapse was 8 years (range 1 to 18 years),
67% relapsed very early, 24% early and 10% late (definitions not provided), 76%
experienced a BM isolated relapse, 18% a BM combined relapse and 5% an EM
isolated relapse. 44% had a common ALL immunophenotype, 11% pre-B ALL, 33%
T/Pre-T ALL and 12% other immunophenotype. 13% were in risk group S2, 18% in S3
and 68% in S4. 37% had received ALL-REZ BFM 90 induction regimen prior to NR, 28%
ALL-REZ BFM 95/96, 2% P91, 19% P92 and 4% P94. 12% had received 1 chemotherapy
course until cessation of protocol therapy due to NR, 32% 2, 28% 3, 22% 4, 4% 5 and
1% 6 courses. 22% of patients received documented SCT after NR to relapse treatment
provided according to the ALL-REZ BFM protocols (27% of these MUD, 64% MFD and
9% autologous, 50% HLA-identical, 32% haploidentical, 5% mismatch). 13% of patients
subject to SCT had CR prior to SCT, 86% did not. Of all patients with NR to relapse
treatment, 20% received radiotherapy, 15% TBI and 5% CNS-irradiation. Median time
between cessation of protocol therapy and start of NR treatment was 19 days (range 0
to 54 days).

Primary and secondary
endpoints

Primary Outcome Measures:
e Overall Survival
Secondary Qutcome Measures:
e  One year survival
e  Continuous complete remission
e  Factors potentially influencing quality of life (e.g. location at end of life care)

Method of analysis

Differences in the distribution of variables among subgroups were assessed by the
Mann—-Whitney U- or Kruskal-Wallis- test for continuous variables. Exact Fischer-test
was used to analyse the independency of two, Pearson-test of more than two
qualitative variables. Kaplan—Meier life-table-analysis was performed to present
survival data of the total cohort and subgroups only considering disease- or treatment-
related deaths as subsequent events. Subgroups were compared by the two-sided log-
rank-test. In all tests, two-sided p at 0.05 or higher was regarded as not significant.
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Multivariate Cox- stepwise-forward-conditional-regression-analysis was done to
determine statistically significant independent indicators of outcome.

Subgroup analyses

Patients who received i) therapy with curative intent ii) palliative care iii) no therapy
after NR to relapse treatment according to the ALL-REZ BFM protocols cited above.
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Table 12 - Main study characteristics — AAML0523 (Cooper)

Trial name A Phase 1711 Study of CLOLAR® (Clofarabine, IND# 73, 789) in Combination with Cytarabine in
Pediatric Patients with Refractory/Relapsed Leukemia

NCT number NCT00372619

Objective To define the overall response rate to clofarabine in combination with cytarabine in children with

relapsed or refractory AML or ALL

Publications — title,
author, journal, year

AAMLO523: A report from the Children’s Oncology Group on the Efficacy of Clofarabine in
combination with cytarabine in pediatrci patients with relapsed acute myeloid leukemia, Cooper et
al, Cancer. 2014 Aug 15.

Study type and design

Phase I/l trial.

The study was conducted as in two phases: a dose finding phase and an efficacy phase testing
various dose levels of clofarabine in combination with a fixed dose of cytarabine..

In the dose finding phase, 10 patients were enrolled to receive 40mg/m?/day of clofarabine. Based
on the safety data the subsequent dose of clofarabine was either escalated to 52mg/m?/day or de-
escalated to 30mg/m?/day. The recommended dose would then be used in the efficacy portion of
the study. Patients who received the recommended dose in the first phase would be included in
the efficacy phase.

Follow-up time

AAMLO53 opened for accrual for ALL patients on March 12, 2007 and closed October 22, 2010.

Data cut for patients with ALL was June 30, 2011.

Population (inclusion and
exclusion criteria)

A total of 21 patients were enrolled.
Inclusion criteria:

e Age between 1 and 21 years

e Insecond or third relapse or refractory to re-induction in the first relapse

e Relapsed patients were not to have had more than three prior induction regimens

e Histologically proven ALL according to French-American-British classification system and
>25% bone marrow blasts

e Adequate liver function (se-bilirubin<1.5 times upper limit of normal (ULN)I for age, ALT
<2.5 times ULN for age)

e Adequate renal function (based on age/gender derived from the Schwartz formula)

e Adequate cardiac function (echocardiogram with shortening fraction>27%)

e Adequate pancreatic function (se-amylase and se-lipase<1.5 times ULN)

e  Performance status 250% (according to Karnofsky or Lansky)

Exclusion criteria:

e  Prior treatment with clofarbine
e Uncontrolled systemic infection
e Active CNS involvement (CNS3)
e ALL patients who had received HSCT within 12 months of study entry
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Intervention

Dose finding phase: 8 patients received clofarabine 40 mg/m? plus cytarabine 1 g/m?/day for 5 days.

Efficacy phase: 13 patients received clofarabine 52 mg/m?2/day plus cytarabine 1g/m?/day

Baseline characteristics

AAMLO523 | AAML0523 AAMLO523
Dose: Dose:

ALL Only 40mg/m? 52mg/m?
N (%) N (%) N (%)

ALL patients 21 8 13

precursor B-ALL 15

precursor T-ALL 1

Unspecified 5

Gender

Male 10 3 7

Female 11 5 6

Refractory to re-induction in first relapse 3 1 2

Second or third relapse 18 7 11

Prior hematopoietic stem cell transplant

No 15 5 10

Yes 6 3 3

Age at diagnosis in years (median, range) 6.2 6.0 6.2

Age at study entry in years (median, range) 11.8 12.3 10.9

WBC (x103/ul) (median, range) 6.1 4.6 7.3

Primary and secondary

endpoints

Primary endpoint:

Define the overall response rate to clofarabine in combination with cytarabine in children with
relapsed or refractory AML or ALL. ORR defined as complete remission (CR) only not including
incomplete platelet or neutrophil count recovery (CRp or CRi respectively). CR was defined as
attainment of an M1 bone marrow (<5% blasts) with an ANC>750ul and platelet count >75,000/ul

Secondary endpoint:

Safety and Tolerability as measured by CTCAE v3.0

Method of analysis

Kaplan-Meier method was used to estimate overall survival.

Chi-squared test was used testing the significance of observed difference in proportions between
responders and non-responders. Fisher’s exact test was used when data was sparse.
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The Kruskal-Wallis test was used to determine the significance between differences in medians of
groups.

Subgroup analyses

Dose intensity (40 mg/m? or 52 mg/m?), Induction Cycle 1 or 2
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Table 13 - Main study characteristics — 3" Salvage attempt (Sun)

Trial name TACL T2014-004
NCT number Unavailable
Objective To provide current and precise estimates of outcome in children with mulitply R/R B-

ALL

Publications — title,
author, journal, year

Outcome of children with multiply relapsed B-cell acute lymphoblastic leukemia: a
therapeutic advances in childhood leukemia & lymphoma study. Sun W et al. Leukemia,
2018

Study type and design

Retrospective analysis of data from 24 TACL institutions in the US, Canada and Australia

Follow-up time

Not reported.

Population (inclusion and
exclusion criteria)

Patients younger or 21 years with R/R B-ALL who experienced a qualifying treatment
failure at a TACL institution between 2005 and 2013.

Qualifying treatment failures included patients undergoing salvage treatment for
primary induction failure, or with 2 or more relapsed diseases, or failure to achieve
remission after first or more salvage treatment attempts.

Intervention

Institutional standard of care at participating centres.

Baseline characteristics Number of
Characteristics Levels patients %

Age, years <1 (infants) 28 8.6
1.0-9-0 183 56.3
10 and over 113 34.8
Unknown 1 0.3

WBC counts/pl <50,000pl 189 58.1
50,000/ul and over 89 27.4
Unknown 47 14.5

NCI risk criteria at Non-infants, standard

diagnosis risk 114 35.1
Non-infants, high risk 137 42.1
Non-infants, unknown 46 14.2
Infants 28 8.6

Sex Female 133 40.9
Male 192 59.1

Testicular disease Yes 3 0.9
No 189 58.2
N/A 133 40.9

CNS Leukemia

(CNS3) Yes 69 21.2
No 225 69.3
Unknown 31 9.5

Cytogenetics (main

karyotype)

Favorable t(12;21) 10 3.1
Hyperdiploidy (>50
chromosomes) 41 12.6
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11923 (KMT2A gens)
Unfavorable rearranged 39 12.0
Hypodiploidy (<45
chromosomes) 14 4.3
IAMP21 3 0.9
t(9;22) 20 6.2
Other Normal 103 31.7
t(1;19) 9 2.8
9p abnormality 10 3.1
Other 32 9.8
Unknown 44 13.5

Primary and secondary
endpoints

Primary endpoint:

e To estimate the CR rate in pediatric patients with multiply R/R or primary
induction failure B-ALL treated according to the institutional standard of care
at participating centres

Secondary objective:

e  Estimate the EFS probabilities
e Toinvestigate patient and disease characteristics associated with primary and
secondary objectives

Method of analysis

Univariable and multivariable logistic regression was used to analyze reinduction failure
rates at the first and later salvage attempts.

Cox regression analysis was used on EFS following CR.

All p-values are two-sided tests and estimates of relative risk and relative failure rate
are presented with 95% confidence intervals.

Subgroup analyses

Line of salvage attempt, Duration of previous remission (CR), NCl risk category at
diagnosis, Extramedullary involvement at start of therapy, BM status at start of
treatment, Cytogenetics.
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Table 14 - Main study characteristics — Haro et al.

Trial name N/A
NCT number Unavailable
Objective To investigate the outcomes of 1-year overall survival and the clinical status at 6

months of children with ALL with early post-transplantation relapses and receiving
different treatment strategies.

Publications — title,
author, journal, year

Keep in Mind Quality of Life: Outcome of a Ten-Year Series of Post-Transplantation
Early Relapses in Childhood Acute Lymphoblastic Leukemia — A Report from the Grand
Ouest Oncology Study Group for Children in France, Haro S. et al, Biology of Blood and
Marrow Transplantation, 2016.

Study type and design

Retrospective analysis of data from management of relapses occuring early af HSCT
from 5 centres of the Grand Ouest Network (GOCE) between 2000 and 2011.

Follow-up time

10 years of observation

Population (inclusion and
exclusion criteria)

Patients under 18 years of age at relapse, treated in 1 of the 5 participating centres of
the Grand Ouest network (GOCE) who underwent a HSCT between 2000 and 2011 for
ALL and who relapsed in the year after their transplantation.

Intervention

Supportive care: Not defined
Outpatient chemotherapy: included various treatment combinations or monotherapy

(including radiotherapy, tyrosine kinase inhibitor, intrathecal methotrexate, steroid, 6
mercaptopurine)

Intensive therapy: included various combinations of chemoterapy according to the
protocol COOPRALL 97 with a VANDA course including a combination of
dexamethasone, aracytine, mitoxantrone, VP16, PEG aparaginase, and triplet
intrathecal, or another combination of cyclophosphamide, vincristine, and prednisone
or a combination of methotrexate and asparaginase) followed by another
transplantation.

Baseline characteristics Patient and Disease Characteristics According to Treatment Group
Group B Group C P
Characteristic (n=11) (n=6) value
Disease Status 0.54
CR1 6 (54.5%) 3 (50%)
CR2+ 5 (45.5%) 3 (33%)
No CR 0 1(17%)
MRD 0.05
<10-3 6 (54.5%) 0
>103 3 (27.3%) 5 (83.3%)
Preparative regimens
Nonmyeloablative 0 0
Myeloablative 11 6
TBI 0.01
Without 10 (81%) 2 (33%)
HSC donor 0.58
Matched related 2 (18.2%) 2 (33%)
Matched unrelated 9 (81.8%) 4 (67%)
Source of transplant 0.55
UCB 4 (36.4%) 1 (16.7%)
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BM 7 (63.8%) 4 (66.7%)
PSC 0 1 (16.7%)
Lansky score at relapse
(mean +/- SD) 75.5 +/-11.3 84 +/- 16.3 0.31
Site of relapse 0.29
Medullary 7 (64%) 4 (67%)
Extramedullary 3 (27%) 0
Combined 1(9%) 2 (33%)

Delay between

transplantation and

relapse (mean +/- SD),

d 165 +/- 97

Delay between

transplantation and

relapse, n 1.00
6-12 mo 5 (45.5%) 3 (50%)
<6 mo 6 (54.5%) 3 (50%)

TBI: total body

irradiation

HSC: hematopoietic

stem cells

UCB: umbilical cord

blood

BM: bone marrow

Primary and secondary Primary Outcome Measures:

endpoints e  1-year Overall Survival

Secondary Outcome Measures:

e CRand the following parametres at months:
o Lansky score
o Time spent in hospital compared with the period of survival
o School attendance
o Cumulative organ toxicity grade (WHO scale for cardiac, pulmonary,
renal and neurological damage)

184 +/- 106 0.88

@)

Quantitative parameters were compared by Wilcoxon-Mann-Whitney or Kruskall-
Wallis tests.

Fisher test used to compare categorical variables.

Kaplan-Meier analyses were performed for survival estimates

Log-rank test used for comparison of survival functions.

All reported P values were 2-sided and considered significant when <0.05

Method of analysis

Group of treatment, ALL-type, Duration of CR after HSCT, Source of transplant, Site of
relapse, aGVHD, Disease status at transplantation.

Subgroup analyses
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5 Clinical guestions

5.1 What clinically added value does tisagenlecleucel offer compared to current
standard of care for pediatric and young adult patients up to the age of 25 with
B-cell ALL who are refractory, in relapse post SCT or in second or later relapse

5.1.1 Presentation of relevant studies

Kymriah (tisagenlecleucel)

There are three studies describing the safety and efficacy of Kymriah in pediatric and young adults with r/r
ALL: the pivotal trial ELIANA, study code B2202, the US-only trial ENSIGN, study code B2205J, and finally the
early phase single-center trial at the University of Pennsylvania, study code B2101J. All three studies have
several data cuts, including as yet unpublished data. Referencing of trial results will therefore denote the
trial acronym, the month and year of the data cut, and the current publication status.

All three Kymriah trials are single arm trials. When planning the pivotal trial B2202, scientific advice from
EMA was sought and a randomized controlled trial was found to be unethical, given the promising
responses seen in the early phase trials and the lack of an established standard of care, with poor outcomes
seen in trials already done in comparable populations.

Comparators

As the protocol states, there is no single therapy that constitutes the standard of care in Denmark. Through
the systematic literature review, we identified five studies describing one or more outcomes of interest for
one or more of treatment options that constitutes the current standard of care.

According to a leading expert in the field [31], a study by Kuhlen et al. [26] was considered the most
relevant description of the efficacy of salvage treatment resembling the Danish standard of care. The
Kuhlen study includes Danish patients and reports on OS, EFS, SCT rates, and treatment-related mortality
following salvage treatment and can be used as a comparator for these outcomes.

A study by Sun et al. [25] was included following the full-text screening. The study is a more contemporary
study from the research group TACL. Sun et al. 2018 [25] showed that response rates among patients
undergoing a 3™ salvage attempt had improved considerably from the 1995-2004 TACL cohort published by
Ko et al. 2010 [10] to the 2005-2013 cohort published by Sun et al. 2018 [25]. The CR rates from the Sun et
al. [25] is therefore considered relevant. Moreover, the Sun et al. [25] report EFS for patients in CR. While
we cannot see the event definition applied by Sun et al. [25], this should provide a good benchmark for
Kymriah DoR data.

A study by Von Stackelberg et al. [12] reports on the rate of CR, SCT and OS after salvage chemotherapy
and can be used as a supplement to the more contemporary estimate from Sun et al. [25] and Kuhlen et al.
[26].

A study by Cooper et al. [15] reported safety and efficacy of clofarabine and cytarabine. As cytarabine was
defined as one of the relevant comparators in the Medicines Council protocol, this study was used as a
benchmark of treatment-related toxicity. It should be mentioned that the combination of clofarabine and
cytarabine is unlikely to be the ideal benchmark for treatment related toxicity (considering the comparator
definition in the protocol), but the literature review did not identify any other safety reporting in a relevant
cohort of patients. Safety reporting is expected from phase Il trials, including Cooper et al. [15], but it is

Page 37 of 60
Application form version 2.0



rarely seen in pragmatic trials investigating the efficacy of salvage attempts for pediatric and young adults
with r/r ALL. Cooper et al. [15] also reports OS, but as the clofarabine and cytarabine combination is not the
ideal benchmark we merely consider this a supplementary comparator.

Finally, a study by Haro et al. [21] reported data on OS and duration of hospitalization for a French cohort
of 19 patients in post-transplant relapse. While the cohort appears to a reasonable match to the patients
included in the Kymriah trial, the size of the study limits the transferability and generalizability of the
results.

5.1.2 Results per study
A walkthrough of the availability of outcome measures in each of the studies were offered in Section 5.1.1,
and therefore Table Al in the appendix summarizes the outcome measures defined in the protocol.

5.1.3 Comparative analyses

Overall Survival

In B2202 (Apr 2018), at a median follow-up of 24.2 months (max follow-up 35.1 months), the median OS
was NR (95% Cl; 28.2 to not estimable (NE)) [29]. At a median follow-up 19.6 months (max follow-up 36.5
months), the median OS was 23.8 months (95% Cl, 8.8 to NE) in B2205J - ENSIGN [B2205J, Oct2017,
unpublished]. In B2101J (Jan 2017), a median OS of 37.9 months (95% Cl: 22.7 to NE) was estimated at the
data cut with a median follow-up 32.3 months (max follow-up 57.5 months) [30].

The pooled OS from all three studies is presented in Figure 2 with a red line. In the pooled data, the median
is reached at approximately 38 months. In Figure 2, the OS data from the Kuhlen et al. [26] study is plotted
with the blue line. The benchmark for the comparator is a median OS of approximately 6 months.
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Figure 2 - OS, Kymriah (B2202+B2205J+B2101J) versus salvage treatment (Kuhlen)
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Abbreviations: HR = hazard ratio; MAIC = matching-adjusted indirect comparison; OS = overall survival

B2202 and B2205J do not have sufficient follow-up to answer to the question on 3 year 0OS. Maximum
follow-up in the B2202, April 2018 data cut, was 35.1 months and maximum follow-up in B2205, Oct 2017
data cut, was 36.5 months. However, an estimate of the 3 year OS is available from the supportive study
B2101J, i.e. the 3 year results presented with the red line in Figure 2 primarily originate from B2101J. The 3
years OS in B2101J was estimated to be 57.7% (95% Cl 41.1% to 71.1%) [30], versus the 20% survival rate
reported by Kuhlen et al. [26]. The red-shaded region in Figure 2 represent the 95% Cl and this shows that
20 %, which is the comparator benchmark reported by Kuhlen et al. [26], is not contained in the 95% CI of
the Kymriah data.

Adverse Events

Treatment-related mortality
Kymriah

As of the latest data-cut in the B2202 trial (April 2018), 25 deaths following Kymriah infusion were reported
[29]. 2 patients died within 30 days of Kymriah infusion: one patient died with cytokine release syndrome
and progressive leukemia and the second patient had resolving cytokine release syndrome with abdominal
compartment syndrome, coagulopathy and renal failure when death occurred due to an intracranial
hemorrhage [32]. More than 30 days after infusion, 23 patients died; the causes of death were due to study
indication (progression of disease) for 18 patients [29], HHV-6—positive encephalitis in association with
prolonged neutropenia and lymphopenia (1), systemic mycosis in association with prolonged neutropenia
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(1), and unknown causes (1); in 2 patients, death occurred after new therapies for B-cell ALL (1 from
pneumonia and 1 from hepatobiliary disease) [27].

In the latest data cut for B2205J (Oct 2017), two patients died before day 28: one due to study indication
and one due to embolic stroke. 17 infused patients died >30 days after infusion: 16 due to study indication
and one from complications following transplant. No deaths were attributed to CRS, or any other side-
effect from Kymriah [1].

In B2101J, all patients received one to three infusions of Kymriah within the first 28 days of the study. Only
one patient received three infusions. No deaths were reported within 30 days of the first Kymriah infusion
in patients. 22 patients (39.3%) died at some point after the first Kymriah infusion, all due to study
indication. Of these, three patients died within 30 days from the time of the last Kymriah infusion. There
were no deaths attributable to CRS [30].

Comparator

Kuhlen et al. [26] reports on the outcomes of salvage treatment for a cohort of patients with prior SCT.
Importantly, 59 of the 242 patients included in the Kuhlen et al. [26] study received only palliative care,
defined as low dose chemotherapy or supportive care. An additional 10 had no data on the therapy
offered, if any. 61 of the 173 patients that underwent a documented salvage attempt in the Kuhlen study
received a second SCT. The median follow-up evaluation was 3.4 years (range 0.01 to 7.9 years), a
considerable longer follow-up than the Kymriah trials.

Kuhlen et al. [26] reports that 190 of 242 (78.5%) children had died. The main cause of death was disease
progression or subsequent relapse (166; 87.8%). 22 (11.6%) children died of infectious or treatment-related
complications; of these, 16 were following second SCT. One child (0.8%) died of late effects.

Comparative assessment

Kuhlen et al. [26] reports 22 patients died from a cohort where 173 patients underwent a documented
salvage attempt, for a treatment-related mortality of 12.7%.

Two patients out of 193 patients infused died while in CRS (one with progressive leukemia and ongoing CRS
and one from an intracranial hemorrhage during resolving CRS) [32]. Counting both cases as treatment-
related gives a slightly conservative estimate for treatment-related mortality at 1.0% (2 of 193).

A naive indirect comparison was performed to estimate the RR and the ARR. However, the result of such an
analysis should be interpreted with caution. Not only is it a comparison outside a trial, without a common
comparator, but the definitions applied may vary.

The RR of treatment-related mortality is calculated to be 0.082 (95% Cl, 0.019 to 0.342).

The ARR of treatment-related mortality, using 12.7% (from Kuhlen) as the base, is calculated to be 11.7%
(95% Cl, 8.4% to 12.5%).

While we do not have a proper head-to-head comparison, it is still our assessment, based on the
information above, that Kymriah meets the predefined MCID of a 10% point reduction in treatment-related
mortality.
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Serious adverse events

Table A4 in the Appendix reports the serious adverse events post Kymriah infusion (reported in more than
5% of patients in one of the trials), regardless of study drug relationship, by preferred term and maximum
CTCAE grade. CRS was rated on the Penn grading scale for reasons of clinical usefulness[33]. The safety sets
from the most recent data cuts for all three trial have been used.

For comparison, the grade 3 or higher (CTCAE) adverse events observed in the AAML0523 (NCT00372619)
identified in the systematic literature review is supplied along with the Kymriah SAE data in Table A4 of the
Appendix.

Comparative assessment

A naive indirect comparison was performed to estimate the RR and the ARR. However, the result of such an
analysis should be interpreted with caution. Not only is it a comparison outside a trial, without a common
comparator, but the definitions applied in the adverse event reporting varied. For the closest possible
comparison, the number of grade 3 or 4 SAEs from the Kymriah data (144 grade 3 or 4 events) are
compared to the number of grade 3 or 4 events in the Cooper et al. [15] trial (12 grade 3 or 4 events).

The RR of experiencing a grade 3 or 4 adverse event is calculated to be 0.808 (95% Cl, 0.677 to 0.965).

The ARR of experiencing a grade 3 or 4 adverse event, using 92.3% (from the Cooper et al. [15] trial) as the
base, is calculated to be 17.7% (95% Cl, 3.2% to 29.8%).

While we do not have a proper head-to-head comparison, it is still our assessment, based on the
information above, that Kymriah meets the predefined MCID of a 10% point reduction in SAEs.

Narrative description of CRS

Cytokine release syndrome is an on-target toxicity resulting from the expected expansion and activation of
modified T-cells and related killing of normal and malignant CD19+ cells. Since CRS is directly related to T-
cell expansion, it may be necessary for efficacy. CRS has been observed across CD19-directed CART
therapies (Kymriah, Yescarta, lisocabtagene maraleucel, others) as well as with the CD19-CD3-bispecific
antibody Blincyto (blinatumomab). Clinically, CRS manifests as a continuum from milder symptoms of fever,
myalgias, nausea and vomiting, to more severe symptoms of hypotension, respiratory insufficiency, renal
insufficiency and coagulopathy. Most patients experiencing severe grades, i.e. grade 3 and 4 CRS, will
require intensive care. Despite this, only a few cases of persistent CRS contributing to fatal outcomes are
documented with Kymriah, described below. CRS generally develops in the first two weeks post-infusion,
always begins with milder symptoms like fever and myalgia and progresses from there, and with
appropriate care per the Kymriah CRS treatment algorithm, resolves in median of 7 days. There is a
significant clinical overlap between CRS and Macrophage Activation Syndrome (MAS) and Hemophagocytic
Lymphohistiocytosis (HLH). CRS also mimics cytokine storm, but is driven by different cytokines.
Importantly, interleukin 6 (IL-6) is heavily implicated in driving CRS. Symptoms that cannot be attributed to
other etiologies like infection, should always be ascribed to CRS, then treated per the CRS algorithm, even if
MAS or HLH is identified.

In the published data cut from B2202 (n=75 infused, Apr 2017), 77% experienced CRS of any grade, 46%
experienced severe CRS (grade 3 and 4), the median time to CRS onset was 3 days and the median duration
was 8 days [27]. 47% of all patients (35 of 75) were admitted to the intensive care unit with a median stay
of 7 days (range, 1 to 34). Hospital, and ICU, admissions are further elaborated in the last paragraph of
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Section 5.1.3 “Hospital admissions and intensive care unit (ICU) admissions”. 25% of patients were treated
with high-dose vasopressors, 44% received oxygen supplementation, 13% received mechanical ventilation,
9% underwent dialysis and 37% received tocilizumab, a drug targeting IL-6 and which usually induces rapid
improvement in the patient’s condition.

In “ENSIGN”, 22% of patients with CRS had systemic anti-cytokine therapy, 24% had high dose vasopressors
for hypotension, 10% received mechanical ventilation, and 7% had dialysis [1].

In B2202 one patient died with ongoing CRS and progressive leukemia and another patient had CRS under
resolution with abdominal compartment syndrome, coagulopathy and renal failure when death occurred
due to an intracranial hemorrhage [32]. No deaths were attributed to CRS in B2205J [1], nor in B2101J [30].

In Kymriah trials, CRS has thus far been graded on the Penn grading scale, whereas other CD19-directed
CART trials typically use the Lee grading scale. The Penn scale is more conservative than the Lee scale [33],
making comparisons across trials difficult. An effort is underway to harmonize CRS grading and reporting.

Treatment centres certified to administer Kymriah have received mandatory risk management training on
the diagnosis, management, as well as patient and guardian education, of CRS.

Narrative description of neurological side effects

Neurological adverse events have, as with CRS, been observed across CD19-directed CAR-T therapies and
blinatumomab, although the actual manifestations differ between different CAR-T constructs. Importantly,
the most severe neurological adverse event of cerebral edema, of which there are several documented
fatal outcomes with other CD19-directed CAR-T therapies, has not been observed with Kymriah.
Neurological adverse events range from encephalopathy and confusion to delirium and seizures. They are
generally self-limiting and require only supportive care. The etiology of these adverse events is poorly
understood, and they can occur with, without, during and after CRS. If they occur during CRS, the CRS
treatment algorithm is to be followed. If not, treatment is supportive only. Steroids are discouraged except
for severe cases due to the potential lymphotoxic effect on the Kymriah cells. Differential diagnostics
remains key to ensure no other underlying pathology is responsible for the patient’s symptoms, and the
recommended workup includes a thorough physical and neurological exam, brain imaging, lumbar
puncture, chemistry laboratory workup and EEG.

In the published data-cut of B2202 (N=75 infused, April 2017), neurologic adverse events occurred in 30 of
75 patients (40%) within 8 weeks after infusion [27]. Ten patients (13%) had grade 3 neurologic events; no
grade 4 events or cerebral edema were reported. The most common neurologic events of any grade were
encephalopathy (11%), confusional state (9%), delirium (9%), tremor (8%), agitation (7%), and somnolence
(7%); one patient had a seizure (grade 3) [27]. The majority of neurologic events occurred during the
cytokine release syndrome or shortly after its resolution [27].

The median time to onset of neurological adverse events was 7 days, and median time to resolution was
also 7 days [32]. Four grade 3 neurologic episodes were unresolved in three patients at the time of
discontinuation for no response (1 patient) or at the time of death (one death due to leukemia progression
and one due to encephalitis). Two of these were suspected to be related to tisagenlecleucel (one each of
encephalopathy and delirium) [27].
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In B2205J, neurological events occurred in 19 pts (32.8%; four patients with grade 3; no grade 4), including
seizures in 3 patients; there were no cases of cerebral edema. All neurological events in the trial were
reversible [1].

Treatment centres certified to administer Kymriah have received mandatory risk management training on
the diagnosis, management, as well as patient and guardian education of Kymriah-associated neurological
adverse events.

Health-related quality of life

HRQolL was evaluated using EQ-VAS as well as PedsQL in the B2202 trial. HRQoL was measured amongst
patients > 8 years with a CR or CRi. As of the latest B2202 (Apr 2018) data cut, there was a consistent
positive benefit in HRQoL over time.

EQ-VAS score

At 12 months, the change in mean EQ-VAS score from baseline was 21.7 (95% Cl 14.5 to 28.9) [29]. This
result represents the benefit among patients with a CR or CRi. Table 15 in the section below reports that 65
of 79 patients (82.3%) has a CR or CRi in latest B2202 (Apr 2018) data cut [29]. To account for this we
provide an adjustment that assumes an EQ-VAS score change from baseline to 12 months of zero for the 14
patients (17.7%) that did not respond.

In this manner, re-estimate the EQ-VAS score gain to be 17.9 (95% Cl 12.0 to 23.7).
PedsQL

At 12 months, the change in mean PedsQL total score from baseline was 25.0 (95% CI 17.0 to 33.0) [29].
This result represents the benefit among patients with a CR or CRi. To account for this we provide an
adjustment that assumes a PedsQL total score change from baseline to 12 months of zero for the 14
patients (17.7%) that did not respond.

In this manner, we re-estimate the PedsQL total score gain to be 20.6 (95% Cl 14.0 to 27.1).

The HRQoL gain, as compared to baseline, is considerably larger than the MCID in EQ-VAS of 7.0 and 4.4
MCID in PedsQL.

Complete remission (Overall remission rate, ORR)

ORR, defined as CR or CRi, was not reported in the Kuhlen et al. [26] study, and therefore ORR comparisons
were made against 3™ Salvage Attempt (Sun) and supplemented by data from the von Stackelberg et al.
[12] study of salvage chemotherapy. The ORR results from each of the Kymriah trials and the comparators
are reported in Table 15 below.
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Table 15 — ORR, Kymriah (B2202+B2205J+B2101J) versus salvage chemotherapy (von Stackelberg) and 3™

salvage attempt (Sun)

Kymriah Kymriah Kymriah von Sun et al.
B2202 B2205) B2101) Stackelberg
[29] [1] [30] et al. [12] [25]
N=79* N=42%* N=56%** N=51 N=73
ORR, % 82.3% 69.0% 94.6% 31.4% 37.0%
(95% Cl) (72.1t0 90.0) (52.9 to 82.4) (85.1to 98.9) (19.1t0 45.9) | (26.0to49.1)
CR, n (%) 49 (62.0%) 27 (64.3%) 42 (75.0%) 16 (31.4%) 27 (37.0%)
CRi, n (%) 16 (20.3%) 2 (4.8%) 11 (19.6%) NA NA
NR, n (%) 7 (8.9%) 9 (21.4%) 3 (5.4%) NA NA
Unknown, n(%) 7 (8.9%) 4 (9.5%) 0 (0%) NA NA

Abbreviations: Cl = Confidence interval; CR = complete remission; CRi = Complete remission with incomplete blood count recovery;
NA = Not available; NR = No Response; ORR = overall remission rate

*B2202, Best overall response and overall remission rate within 3 months by independent review committee assessment
** B2205J, Best overall response and overall remission rate within 6 months by independent review committee assessment

*** B2101J, Best overall response and overall remission rate at Day 28 by investigator assessment

A naive indirect comparison of the Kymriah data versus the Sun et al. [25] data on 3™ salvage attempt was
performed to estimate the RR and the ARR. However, the result of this analysis should be interpreted with
caution.

The RR of not experiencing a CR or CRi was calculated to be 0.269 (95% Cl, 0.186 to 0.390) using the
observed 147 events and 30 non-events in Kymriah versus 27 events and 46 non-events reported by Sun et
al. [25].

The ARR of not experiencing a CR or CRi, using the 63% non-response (100%-37%) reported by Sun et al.
[25] as the base assumption, was calculated to be 46.1% (95% Cl, 38.5% to 51.3%).

Stem cell transplant rate

Novartis acknowledges that if an intervention leads to more patients being eligible for SCT than the
comparator, this would normally be considered a positive outcome in a study of r/r ALL. This is because
while salvage chemotherapy can bring an r/r ALL patient to remission, this remission is short-lived and only
a subsequent SCT will lead to long-term remission.

Novartis does not consider Kymriah to be a bridge to transplant. As the durability of response was unknown
at the start of the trials, some physicians offered allogenic stem cell transplants to patients who achieved a
complete remission with Kymriah. As investigators gained experience with the durability of response from
Kymriah, the majority of physicians did not recommend additional therapy or SCT to patients in remission
after Kymriah, instead seeing Kymriah as a definitive therapy, which is demonstrated by the low overall
number of patients proceeding to transplant.

We supply the requested data for your consideration, and stress that the inability to surpass the SCT rate of
comparators by the MCID of 20% should not be considered indicative of a lacking clinical meaningful
difference, but rather seen as a testament to the efficacy, and in particular, the duration of response, of
Kymriah.

Comparator
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61 of the 173 patients that underwent a documented salvage attempt in the Kuhlen study received a
second SCT

Kuhlen et al. [26] reported a median OS of approximately 6 months and a SCT rate of 35.3% (61 of the 173
patients that underwent a documented salvage attempt) [26]. Importantly, 59 of the 242 patients included
in the Kuhlen et al. [26] study received only palliative care, defined as low dose chemotherapy or
supportive care. An additional 10 had no data on the therapy offered, if any.

As a supportive estimate, the study of Salvage Chemotherapy (von Stackelberg) reported a 43.1% SCT rate
(22 patients among the 51 patients with a documented curative approach) and median survival of 4.2
months [12].

Kymriah

In B2202, 16 patients of the 79 infused patients received a SCT post Kymriah [29]. 8 of these 16 patients
received the SCT while in CR from Kymriah [29]. At a median follow-up of 24.2 month (max follow-up 35.1
months), the median OS was NR (95% Cl; 28.2 to NE) [29].

6 patients, including 3 while in CR from Kymriah, had a SCT post Kymriah infusion in the B2205)J trial ENSIGN
[B2205J, Oct2017, unpublished]. With a median follow-up 19.6 months (max follow-up 36.5 months), the
median OS was 23.8 months (95% Cl, 8.8 to NE) [B2205J, Oct2017, unpublished].

In B2101J, 8 of 56 patients (14.3%) had a SCT post Kymriah infusion [30]. 7 of these 8 patients were in CR
from Kymriah [30]. A median OS of 37.9 months (95% Cl: 22.7, not estimable (NE)) was estimated at the
data cut with a median follow-up 32.3 months (max 57.5 months).

The overall SCT rate post Kymriah of 15.5% ((16+6+8)/(79+58+56)*100) demonstrates that Kymriah has
generally not been used as a bridge to SCT. However, among 9.3% ((8+3+7)/(79+58+56)*100) of patients
included in the trials, Kymriah was used as a bridge to SCT.

As such, the survival benefits of Kymriah cannot be attributed to SCT, when considering the SCT rates
(35.3% to 43.1%) and survival (median OS, 4 to 6 months) reported for the comparators.

Comparative assessment

A naive indirect comparison was performed to estimate the RR and the ARR (Kuhlen versus Kymriah) of the
patients where treatments were used as a bridge to SCT. However, the result of this analysis should be
interpreted with caution.

The RR of having a SCT was calculated to be 0.265 (95% Cl, 0.163 to 0.429).

The ARR of having a SCT, using 35.3% as the base assumption, was calculated to be 25.9% (95% Cl, 20.1% to
29.5%).

Transplant-related mortality
We are unfortunately not able to supply data on the transplant-related mortality of patients who received a
SCT post Kymriah infusion.
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Duration of remission

In the protocol from the Medicines Council, DoR was considered a “less important outcome measure”
without a defined MCID. Roughly 4/5 patients have a CR or CRi following Kymriah infusion, Table 15 above,
versus 37% in a 3" Salvage Attempt (Sun). But the crucial difference between Kymriah and the comparators
is not just the higher remission rate, it is the remarkable duration of remission.

Sun et al. reports, that the 27 (of 73) patients that achieved a CR to the 3™ salvage attempt has a 2 year EFS
of 13.3%, median was less than a year. This provides us with a comparator for Duration of Response, since
EFS is reported for responders only.

We supply the DoR data from the latest data cuts of each of the three Kymriah trials, as the durable
remission in roughly 2/3 of patients across trials brings hope that Kymriah could be curative for these
patients. In each of the trials, DoR was approximately 60% at 2 years. DoR in B2202, B2205J and B2101J is
reported in Figure 3, 4 & 5, respectively.

Figure 3 — Kaplan-Meier plot of DoR among patients with a best overall response of CR or CRi in B2202 (Apr
2018 data cut [29]) by IRC, censoring at SCT
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Abbreviations: Cl = confidence interval; CR = complete remission; CRi = Complete remission with incomplete hematological recovery;
DoR = duration of remission; IRC = independent review committee; NE = not estimable; SCT = stem cell transplant
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Figure 4 — Kaplan-Meier plot of DoR among patients with a best overall response of CR or CRi in B2205J (Oct
2017 data cut [B2205J, Oct2017, unpublished]) by IRC, censoring at SCT or other anti-cancer
therapy in remission
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Abbreviations: Cl = confidence interval; CR = complete remission; CRi = Complete remission with incomplete blood count recovery;
DoR = duration of remission; IRC = independent review committee; NE = not estimable; SCT = stem cell transplant
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Figure 5 — Kaplan-Meier plot of DoR among patients with a best overall response of CR or CRi in B2101J (Jan
2017 data cut [30]) by investigator’s assessment, censoring at SCT or other anti-cancer therapy
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Abbreviations: Cl = confidence interval; CR = complete remission; CRi = Complete remission with incomplete hematological recovery;
DoR = duration of remission; NE = not estimable; SCT = stem cell transplant

Event-free survival
EFS was considered a “less important outcome measure” without a defined MCID as OS is considered to
capture the benefits of differences in EFS. We agree and refrain from presenting data on EFS.

Hospital admissions and intensive care unit (ICU) admissions

In the trial setting, Kymriah could be administered in the outpatient setting. In some cases, centers would
initially elect to administer infusions to inpatients and then change to outpatient administration after they
had gained more experience [27].

As of the April 2017 data cut of B2202 (n=75 infused), 24% had been infused on an outpatient basis. 71 of
75 patients had one or more admissions to hospital. Considering the total duration of hospitalization
(including time spent in hospital for lymphodepleting chemotherapy) among the 71 patients with at least
one hospitalization, median 29 days (range 5 to 214 days) [B2202, Apr 2017, unpublished data].

40 of the 75 patients (53%) were admitted to the ICU with a median duration of 7 days (range 0.5 to 51
days) [B2202, Apr 2017, unpublished data]. As of the Apr 2017 B2202 data cut, 35 of the 40 patients
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admitted to ICU were for CRS management [27]. The ICU admissions related to CRS management is
elaborated below including newer data from the Apr 2018 data cut of B2202.

ICU admissions related to CRS management following Kymriah infusion

In total, as of the latest data cuts, 78 of 193 (40%) of patients were admitted to the intensive care unit for
CRS treatment. The individual trial breakdown is as follows:

In B2202, 48% (38 of 79) of all patients were admitted to the intensive care unit for CRS treatment with a
median stay of 7 days (range, 1 to 66) [29].

In B2205J, 34% (20 of 58) of all patients were admitted to the intensive care unit for CRS treatment with a
median stay of 9 days (range, 1 to 27) [B2205J, Oct2017, unpublished].

In B2101J, 36% (20 of 56) of all patients were admitted to the intensive care unit for CRS treatment with a
median stay of 8.5 days (range, 1 to 68) [30].

Comparator

While the transferability and generalizability of results may be somewhat limited, Haro et al. [21] reports
on the “Time spent in hospital (overall days, for antileukemic treatments or management of complications)
relative to the number of days of survival for the first 6 months after treatment”. In that study, the average
patient spent 34.3% (11pts 20.8% and 6 pts 59.1%) of their time hospitalized within the first 6 months after
treatment. By digitizing the area under the Kaplan-Meier curves and multiplying with the percentages of
time spent in hospital, the average duration of hospitalization was 50 days for the comparator.

As such, 1-2 months of hospitalization appears to be the standard of care for pediatric and young adults
with r/r ALL.
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7 Appendices
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7.1 Results
Table Al

Results per PICO for critical and important endpoints

Trial/study name:

Listed in column labeled “Study”

Critical endpoints

Estimated absolute difference in

Estimated relative difference in effect

Description of methods used

Application form version 2.0

effect for estimation
. H
Outcome Study N Result (Cl) Difference  95% ClI P value R;ia::t/igddS/ 95% Cl P value
B2202+ 193 ~38months Lower limit of The survival rates are based on
B2205J+ Cl does not the Kaplan—Meier estimator.
B2101J contain
Median OS ~32 th See bel
edian [1,28.30] months smonths, ee below
please see
Kuhlen [26] 242 ~6months Figure 2
Th ival rat based
B2202+ 193 57.7% (41.1to 71.1) e survivarra .es are_ asedon
o the Kaplan—Meier estimator.
B2205)% Lower limit of The HR is based on a Cox
OS at 3years  B2101J ARR: Kymriah Cl HR: 0.333 0.250 to roportional hazards model of
[1,28,30] 37.7%%  does not - 0.443 proporional’ .
. the naive indirect comparison.
contain 20%
Kuhlen [26] 242 20% (“+ 3%”)
SR 0 confivmed) westmentrelated
Numb 193 1% (NA
:g;nz (vy\{ho B2205J+ % (NA) were counted for Kymriah
Zie from B2101J ARR: -8.4% to RR: 0.082° 0.019to versus Deaths from infectious
[1,29,30] -11.7%" -12.5% o 0.342 or treatment-related
treatment- complications among patients
f 0,
gj‘]/‘(;?:j side Kuhlen [26] 173 12.7% (NA) with a documented salvage
attempt (Kuhlen)
Safety: B2202+ 193 74.6% (NA) Grade 3/4 Serious adverse
Numl);;er of B2205J+ ARR: -3.2% to RR: 0.808° 0.677 to events post Kymriah infusion,
atients with > B2101J -17.7%" -29.8% o 0.965 regardless of study drug
p ~ [1,29,30] relationship, by preferred term
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1 serious 13 92.3% (NA) and maximum CTCAE grade
adverse events Cooper [15] versus Non-Hematologic
Adverse Events of Grade 3 and
Higher (CTCAE) for ALL
Patients receiving Cytarabine +
Clofarabine Dose of 52 mg/m2
Safety:
Narrative
description of
CRS and See 5.1.3
Neurological
side effects
Important endpoints
B2202 - Change from baseline is
12 months 23 88.8 (NA) ) calculated patients with both a
HRQoL: [29] :\oepat;lstlon 19010937 EZ:;?:efvr-om 14.5 to baseline and a 12 month
EQ-5D VAS B2202 — 17.9 ' ’ ' 217 ’ 28.9 measur?ment. Re—e_st/mat/or? of
score baseline 43 67.5 (NA) ’ ’ population mean difference is
[29] explained in section 5.1.3
B2202 - Change from baseline is
12 months 53 80.3 (NA) calculated patients with both a
HRQoL: [29] Population Change from 17.0 to baseline and a 12 mor'vth .
PedsQL mean®: 14.0to0 27.1 baseline: 230 measure"ment. Re—e.st/mat/or? of
B2202 - 20.6 25.0 ’ population mean difference is
total score ; . . .
baseline 44 58.7 (NA) explained in section 5.1.3
[29]
B2202+ The RR of not experiencing a CR
Number of B2205J+ o or CRi was calculated.
pat/'entl“s B2101) 177 83.1% (NA) ARR: 38.5% to 0.186 to Correspondingly, this RR was
achieving a [1,29,30] 46.1%" 51.3% RR: 0.269° 0.390 applied to the Non-response
BOR of ) rate (1-37%) from Sun to get
CRor CRi Sun [25] 73 37.0% (26.0 to 49.1)

the non-response rate for
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Kymriah, and from this the ARR
was estimated

B2202+ The RR and ARR was calculated
B2205J+ by comparing the SCT rate
B2101J 193 9.3% (NA) among patients in CR post
[1,28,30] ARR: -20.1% to RR: 0.265F 0.163 to Kymriah infusion (bridging) to
SCT rate -25.9%" -29.5% o 0.429 the SCT rate among patients in
the Kuhlen study that
Kuhlen [26] 173 35.3% (NA) underwent a documented
salvage attempt
Transplant-  NA NA NA Novartis is unfortunately not able to
related supply data on the transplant-related
. NA NA NA .
mortality mortality at present

NA = Not available

=30-30%*0.5 = 15%-point

PRR is calculated using https://www.medcalc.org/calc/relative risk.php

“Protocol shows an example of the calculation. If RR=0.5 and the assumed number of events in the active arm is 30% then the absolute risk reduction (ARR)

¥ Change from baseline is calculated among the n=22 patients with both a baseline and a 12 month measurement

® The calculation of the mean difference for the total population was re-estimated from the change from baseline to 12 months. The process
is described in Section 5.1.3 and aims to adjust for the fact that HRQoL is only measured amongst patients with a CR or CRi
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7.2 Appendix requested by the Medicines Council for a narrative assessment of Kymriah

Table A2 Baseline Characteristics

B2202 B2101J) B2205J) Kuhlen et al. 2018 Sun et al. 2018 Cooper et al.

Parameter ELIANA UPENN ENSIGN 2013

aramete n=79 n=56 n=58 n=242 n=325[r] n=13v]

(Apr 2018) (Jan 2017) (Oct 2017)

Follow-up (months), median (max) 24.2 (35.1) 32.3 (57.5) 19.6 (36.5) 40.8 (94.8) N/A (~100) ~4(~16) [t]
Age (years), median (range) 11 (3to 24) 10.5 (1.0 to 24.0) 12.0 (3 to 25) 8.7 (0.5 t0 21.8) [d] Less than 10 years 10.9 (1.2 t0 22.5)
Female gender, n(%) 34 (43.0) 25 (44.6) 31(53.4) 84 (34.7) 133 (40.9) 6(46.2)
Prior allo-SCT, n(%)

0 31(39.2) 21 (37.5) 32(55.2) 0(0) N/A 10 (76.9)

1, or more 48 (60.8) [f] 35 (62.5) 26 (44.8) [g] 242 (100) 3(23.1)
Disease status, n(%)

Primary refractory[a] 6(7.6) 3(5.4) 5(8.6) 0(0) N/A 0(0)

Relapsed disease[b] 73 (92.4) 53 (94.6) 53 (91.4) 242 (100) 13 (100)
Subtype, n(%)

T-ALL 0(0) 1(1.8) 0(0) 50 (21.4) 0(0) 1(4.8) [t]

B-ALL 79 (100) 55 (98.2) 58 (100) 176 (75.2) 325 (100) 15 (71.4) [t]

Other 0(0) 0(0) 0(0) 8(3.4) 0(0) 0(0)

Missing 0(0) 0(0) 0(0) 8(3.4) 0(0) 5(23.8)
Time from relapse to infusion (months), median (range) [c] 3.5(1.5t013.8) 5.1 (1.3 to 20.5) 2.7 (1.3t09.8) N/A N/A N/A
Number of previous lines of therapy, median (range) 3(1to8) 4(1to 8) 3(1to9) 2 (1to N/A) [e] 2(1to8) 2or3(1to3)
Karnofsky/Lansky performance status, n(%)

100 30(38.0) 37 (66.1) 17(29.3)

920 23(29.1) 10(17.9) 24 (41.4)

80 13 (16.5) 5(8.9) 12 (20.7)

70 8(10.1) 3(5.4) 2(3.4) N/A N/A

60 2(2.5) 0(0) 1(1.7)

50 3(3.8) 0(0) 2(3.4) 13 (100) [s]

<50 0(0) 0(0) 0(0)

Missing 0 (0) 1(1.8) 0(0)
CNS3 Leukaemia, n(%)

Yes 1(1.3) 0(0) 0(0) 69 (21.2) 0(0)

No 77 (97.5) 56 (100) 58 (100) N/A 225 (69.3) 13 (100)

Unknown 1(1.3) 0(0) 0(0) 31(9.5) 0(0)

Abbreviations: CNS = Central nervous system; N/A = not available; SAE = Serious adverse event; SCT = Stem-cell transplant
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Table A3 Outcomes per study

stud B2202 B2101J B2205) Kuhlen et al. Sun et al. 2018 Cooper et al.
ucy ELIANA UPENN ENSIGN 2018 2013
Data-cut Apr 2017 Apr 2018 Jan 2017 Oct 2017 N/A Dec 2014 Jun 2011
Median follow-up, months 13.1 24.2 32.3 19.6 40.8 N/A ~4 1]
. . Grupp 2018 [34] (abstract Unpublished Maude 2018 [1]

Publication Maude 2018 [27] to come at ASH 2018) (abstract from EHA 2018) Kuhlen 2018 [26] Sun 2018 [25] Cooper 2013 [15]

Patients n=75 n=79 n=56 n=>58 n=242 n=73/325[q,r] n=13[v]

Overall survival
2 years, % (95% Cl) N/A 66.3 (53.6t0 76.2) 62.5(47.8t0 74.1) 45.7 (25.5 to 63.8) ~28 [o] 0[t]

3 years, % (95% Cl) N/A N/A 57.7 (41.1to 71.1) N/A 20 (+/-3) [o] N/A 0[t]

Median, months (95% Cl) 19.1 (15.2 to NE) NR (28.2 to NE) 37.9 (22.7 to NE) 23.8 (8.8 to NE) ~6 [o] ~4months [t]
Adverse events, n(%)

Deaths potentially related to treatment N/A 2(2.5) 0(0) 0(0) 22 (12.7) [h] N/A N/A

Patients with at least one SAE [j] N/A 62 (78.5) 50 (89.3) 45 (77.6) N/A N/A 12 (92.3)
Health-related quality of life, change from
baseline to 12 months (95% Cl)

EQ-VAS, responders N/A 21.7 (14.5 t0 28.9) N/A N/A N/A N/A N/A

EQ-VAS, adjusted for non-response N/A 17.9 (12.0to0 23.7)

PedsQL, responders N/A 25.0 (17.0 to 33.0)

PedsQL, adjusted for non-response N/A 20.6 (14.0 to 27.1)

ORR, % (95% Cl) 82 (69 to 91) 82.3 (72.1t0 90.0) [m] 94.6 (85.1 to 98.9) [I] 69.0 (52.9 to 82.4) [k] 37.0(26.0 to 49.1) 15.4 (N/A)
CR, n(%) 45 (60%) 49 (62.0) [m] 42 (75.0) [1] 27 (64.3) [K] 27(37.0) [q] 2(15.4)
CRi, n(%) 16 (21%) 16 (20.3) [m] 11(19.6) [I] 2(4.8) [K] N/A N/A N/A
No response, n(%) N/A 7(8.9) [m] 3(5.4)[1] 9(21.4) [k] 46 (63.0) [q] N/A
Unknown, n(%) N/A 7(8.9) [m] 0(0) [I] 4(9.5) [K] N/A N/A

Allo-SCT rate, n(%)

Following response to treatment (bridging) 8(10.1) 7 (12.5) 3(5.2) 61 (35.3) [h] (31) [r] 5(23.8) [t]
Transplant-related mortality, n(%) N/A N/A N/A N/A 16 (26.2) [i] N/A N/A
Duration of response:

2 years, % (95% Cl) N/A 62.4 (46.6, 74.7) 56.6 (40.0 to 70.2) 61.2 (37.8 to 78.0) N/A 13.3 (+ 7.0) [p]

3 years, % (95% Cl) N/A N/A 45.0 (25.9to 62.4) N/A N/A N/A

Median, months (95% Cl) NR NE (20.0 to NE) 33.4 (8.0 to NE) NE (5.9 to NE) ~8months [p]

Event-free survival:

2 years, % (95% Cl) N/A 52.6 (38.9, 64.6) 53.5(37.7t0 67.0) 44.0 (27.4 to 59.5) ~20 [n]

3 years, % (95% Cl) N/A N/A 42.6 (24.5 to 59.5) N/A 18 (+ 3) [n] N/A N/A

Median, months (95% Cl) NR NE (9.2 to NE) 28.8 (8.6 to NE) 7.9 (4.4 to NE) ~6months [n]

Abbreviations: Cl = Confidence interval CR = Complete response; CRi = complete response with incomplete hematological recovery; EHA = European Hematology Association (conference); EQ-VAS = EuroQol visual analogue scale
questionnaire; N/A = not available; NE = not estimable; NR = Not reached; SAE = Serious adverse event; SCT = Stem-cell transplant
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Table A4 Serious adverse events post Kymriah infusion (reported in more than 5% of patients in one of the trials), regardless of study drug relationship, by preferred term and
maximum CTCAE grade (Safety sets) and Non-Hematologic Adverse Events of Grade 3 and Higher (CTCAE) for ALL Patients receiving Cytarabine + Clofarabine Dose of 52 mg/m2

B2202, B2101J) B2205)J
ELIANA UPENN ENSIGN Kymriah Cooper et
n=79 n=>56 n=>58 total al. [15]
Apr 2018 Jan 2017 Oct 2017 n=193 n=13[v]
All Grade 3 Grade 4 All grades Grade 3 Grade 4 All grades  Grade 3 Grade 4 Grade 3/4 | Grade 3/4
Preferred term grades
n (%) n (%) N (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Number of patients with at least 1 SAE 62 (78.5) 24 (30.4) 35 (44.3) 50 (89.3) 28 (50.0) 19 (33.9) 45 (77.6) 18 (31.0) 20 (34.5) 144 (74.6) 12 (92.3)
Cytokine release syndrome [u] 50 (63.3) 16 (20.3) 21(26.6) 46 (82.1) 11 (19.6) 14 (25.0) 39 (67.2) 9(15.5) 8(13.8) 79 (40.9) NR
Febrile neutropenia 15 (19.0) 14 (17.7) 1(1.3) 40 (71.4) 32(57.1) 8(14.3) 19 (32.8) 19 (32.8) 0 74 (38.3) 6(46.2)
Hypotension 8(10.1) 1(1.3) 7(8.9) 22(39.3) 3(5.4) 15 (26.8) 7(12.1) 4(6.9) 3(5.2) 33(17.1) NR
Pyrexia 7(8.9) 1(1.3) 0 13(23.2) 1(1.8) 0 6(10.3) 0 0 2(1.0) NR
Acute kidney injury 5(6.3) 2(2.5) 3(3.8) 3(5.4) 2(3.6) 0 4(6.9) 3(5.2) 1(1.7) 11(5.7) NR
Hypoxia 5(6.3) 3(3.8) 2(2.5) 8(14.3) 5(8.9) 3(5.4) 4(6.9) 1(1.7) 1(1.7) 15 (7.8) 1(7.7)
Respiratory failure 5(6.3) 0 5(6.3) NR NR NR 3(5.2) 0 3(5.2) 8(4.1) NR
Capillary leak syndrome NR NR NR 10 (17.9) 1(1.8) 9(16.1) NR NR NR 10(5.2) NR
Disseminated intravascular coagulation 3(3.8) 2(2.5) 0 5(8.9) 3(5.4) 0 2(3.4) 0 0 5(2.6) NR
Acute respiratory distress syndrome 2(2.5) 0 2(2.5) 4(7.1) 0 4(7.1) NR NR NR 6(3.1) NR
Aspartate aminotransferase increased 2(2.5) 2(2.5) 0 NR NR NR NR NR NR 2 (1.0) 4(30.8)
Diarrhoea 2(2.5) 1(1.3) 0 NR NR NR 1(1.7) 0 0 1(0.5) 1(7.7)
Bacteraemia 1(1.3) 0 1(1.3) NR NR NR NR NR NR 1(0.5) 2(15.4)
Coagulopathy 1(1.3) 1(1.3) 0 3(5.4) 3(5.4) 0 NR NR NR 4(2.1) NR
Dehydration 1(1.3) 0 0 4(7.1) 1(1.8) 0 1(1.7) 1(1.7) 0 2(1.0) NR
Device related infection 1(1.3) 1(1.3) 0 3(5.4) 2(3.6) 1(1.8) 1(1.7) 1(1.7) 0 5(2.6) NR
Dyspnoea 1(1.3) 0 1(1.3) NR NR NR NR NR NR 1(0.5) 2(15.4)
Encephalopathy 1(1.3) 1(1.3) 0 15 (26.8) 13 (23.2) 0 4(6.9) 2(3.4) 0 16 (8.3) NR
Hypercalcaemia 1(1.3) 1(1.3) 0 NR NR NR NR NR NR 1(0.5) 1(7.7)
Hypokalaemia 1(1.3) 1(1.3) 0 NR NR NR NR NR NR 1(0.5) 4(30.8)
Left ventricular dysfunction 1(1.3) 1(1.3) 0 4(7.1) 2(3.6) 0 NR NR NR 3(1.6) NR
Seizure 1(1.3) 1(1.3) 0 3(5.4) 0 1(1.8) 4(6.9) 2(3.4) 0 4(2.1) NR
Soft tissue infection 1(1.3) 1(1.3) 0 NR NR NR NR NR NR 1(0.5) 1(7.7)
Alanine aminotransferase increased NR NR NR NR NR NR 1(1.7) 1(1.7) 0 1(0.5) 5(38.5)
Catheter site infection NR NR NR NR NR NR 1(1.7) 1(1.7) 0 1(0.5) 2(15.4)
Decreased appetite NR NR NR NR NR NR 1(1.7) 1(1.7) 0 1(0.5) 3(23.1)
Pain, Abdomen NOS NR NR NR NR NR NR NR NR NR 0 2 (15.4)
Hyperglycemia NR NR NR NR NR NR NR NR NR 0 1(7.7)
Gamma-Glutamyltransferase (GGT) NR NR NR NR NR NR NR NR NR 0 2 (15.4)

Abbreviations: NR = Not reported; SAE = Serious adverse event
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Footnotes for Tables A2 - A4

[a] Primary refractory: Never had a morphologic complete remission (CR) prior to the study;

[b] Relapsed disease: Had at least one relapse prior to the study

[c] Calculated for relapsed disease patients only.

[d] Age at allo-SCT (not at time of relapse from allo-SCT), Time from allo-SCT to relapse should be added to compare to Kymriah: median 7.7 months (range 0.9 to 86.1 months)

[e] Exact number of prior lines is unknown. Remission status (CR1, CR2, or >CR2) at allo-SCT was reported and prior lines is approximated from this

[f] 6 of the 48 patients has two prior allo-SCTs

[g] 2 of the 26 patients has two prior allo-SCTs

[h] among the 173 patient with a documented salvage attempt

[i] among the 61 patients with a second allo-SCT

[j] patients with at least 1 SAE, regardless of study drug relationship. Please see table below for breakdown of SAEs and comparison to Cooper et al.

[k] B2205J, Best overall response and overall remission rate within 6 months by independent review committee assessment evaluable among 42 patients

[1] B2101J, Best overall response and overall remission rate at Day 28 by investigator assessment

[m] B2202, Best overall response and overall remission rate within 3 months by independent review committee assessment

[n] Event-free survival for B-cell ALL only; numbers with ~ are estimated from visual inspection of the Kaplan-Meier curves and come with some uncertainty; (+/-3) was reported by Kuhlen and do not know if this is a 95%Cl or a SE in the
parenthesis

[o] numbers with ~ are estimated from visual inspection of the Kaplan-Meier curves and come with some uncertainty; (+ 3) was reported by Kuhlen and it is not known if this is a 95% Cl or a SE in the parenthesis

[p] numbers with ~ are estimated from visual inspection of the Kaplan-Meier curves and come with some uncertainty; (+ 7.0%) was reported by Sun and it is not known if this is a 95% Cl or a SE in the parenthesis

[q] ORR and CR reported for the cohort undergoing a 3" salvage attempt, n = 73. This is the Sun cohort that has 3 prior lines and therefore best reassembles the Kymriah trials. In B2202 and B2205J, patients had median 3 prior lines,
range 1to 9 and only a few patients (5-8%) were primary refractory. In B2101J, patients had median 4 prior lines. As such, we considered data from 3 salvage attempt as the most appropriate cohort.

[r] Baseline characteristics are available for the full cohort, n = 325, undergoing any salvage attempt. Allo-SCT rates are for the entire cohort

[s] Karnofsky or Lansky performance status of >50% was an inclusion criteria

[t] Among all 21 patients in the Cooper et al. 2013 study, not only the 13 patients from which AEs, and response were reported.

[u] Cytokine release syndrome was graded according to the Penn grading scale.

[v] Baseline characteristics and outcomes are predominantly reported for Cooper et al. cohort receiving cytarabine in combination with 52 mg/m? clofarabine as this is the SmPC approved dose of clofarabine. We consider this more
relevant than the cohort receiving clofarabine at 40 mg/m2.
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Protokol for vurdering af den kliniske mervaerdi
af tisagenlecleucel til B-celle akut lymfatisk
leukaemi (ALL)

Handelsnavn Kymriah
Generisk navn Tisagenlecleucel
Firma Novartis
ATC-kode -

Patientens egne T-celler genmodificeres til at udtrykke receptorer
Virkningsmekanisme (chimeric antigen receptor (CAR)), der genkender den generelle B-
celle-markgr, CD19. De modificerede T-celler indgives intravengst til
patienten, hvor de binder sig til B-celler og slar disse ihjel.

Tisagenlecleucel gives som en enkelt intravengs infusion. Den
Administration/dosis anbefalede dosis af tisagenlecleucel er for patienter under 50 kg
mellem 0,2 x 10° og 5 x 10° levedygtige CAR T-celler/kg legemsvaegt
og for patienter over 50 kg mellem 0,1 x 108 og 2,5 x 108 levedygtige
CAR T-celler/kg legemsvaegt. Fgr administration af tisagenlecleucel
behandles patienten med lymfocytdepleterende kemoterapi.

Tisagenlecleucel er indiceret til behandling af b@grn og unge op til 25 ar

EMA-indikation med B-celle akut lymfatisk leukeemi (ALL), som er refrakteaere, i relaps
efter stamcelletransplantation eller i andet eller senere relaps.

Godkendelsesdato 18. september 2018

Offentligggrelsesdato 19. september 2018

Dokumentnummer 26992

Versionsnummer 1.0
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Forkortelser

ALL: Akut lymfatisk leukaemi

B-ALL: B-celle akut lymfatisk leukami

BoR Best overall response (bedste samlede respons)

CD19: Cluster of differentiation-19, et overfladeantigen

Cl: Konfidensinterval

DoR: Duration of response (responsvarighed)

EFS Event-free survival (eventfri overlevelse)

EMA: European Medicines Agency

GRADE: System til vurdering af evidens (Grading of Recommendations Assessment, Development and

Evaluation System)
HR: Hazard Ratio
HRQoL Health-related quality of life (helbredsrelateret livskvalitet)

NOPHO-08 Seerdeles kompleks kemoterapibehandling brugt til bgrn og yngre voksne med ALL, se
reference [1]

OR: Odds Ratio

0sS Overall Survival (Samlet overlevelse)

RR: Relativ Risiko

r/r: refraktaer eller recidiverende

SAE: Severe adverse event (alvorlig ugnsket haendelse)

SCT: Stem cell transplant (stamcelletransplantation)

TRM: Treatment related mortality (Behandlingsrelateret mortalitet)
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1 Formal

Protokollen har til formal at definere de kliniske spg@rgsmal, der gnskes belyst i vurderingen af
tisagenlecleucel som mulig standardbehandling af patienter med B-celle akut lymfatisk leukaemi (B-ALL) i
alderen op til 25 ar. | protokollen angives en definition af populationer, komparator og effektmal, der skal
praesenteres i den endelige ansggning, samt de metoder der gnskes anvendt til den komparative analyse.
Arbejdet med protokollen er igangsat pa baggrund af den forelgbige ansggning vedrgrende tisagenlecleucel
modtaget den 6. juli 2018.

Protokollen danner grundlaget for den endelige ansggning for vurderingen af den kliniske mervaerdi af
tisagenlecleucel sammenlignet med dansk standardbehandling. Alle effektmal, der er opgivet i denne
protokol, skal besvares med en sammenlignende analyse mellem tisagenlecleucel og standardbehandlingen
af bade absolutte og relative vaerdier for de udspecificerede populationer i de angivne maleenheder (se
Tabel 1). Litteratursggning og databehandling udfgres som beskrevet i protokollen.

2 Baggrund

| Danmark diagnosticeres ca. 45 bgrn arligt med leukaemi, hvoraf ca. 35af tilfeeldene er akut lymfatisk
leukeemi (ALL) [2,3]. ALL er en kraeftform, der involverer stamcellerne i knoglemarven, som producerer
lymfocytter. Omkring 75—-80 % af tilfaeldene er B-cellederiverede (B-ALL), hvilket svarer til ca. 30 nye
tilfeelde af B-ALL pr. ar blandt bgrn og unge op til 25 ar [4][5][6]. Den nuvaerende fgrstelinje behandling, der er
intensiv og langvarig, helbreder over 85 % af bgrn med leukaemi. Det skgnnes, at de resterende 10-15 % er
refraktaere eller oplever recidiv (r/r) [1]. Den mediane samlede overlevelse i en gruppe pa 242 bgrn med
relaps efter fgrste stamcelleterapi var ca. 6 maneder [7].

Den potentielt kurative behandling af ALL bestar af kombinationer af kemoteraputika, og inddeles i tre
faser: induktion, konsolidering og vedligeholdelse. Hvis der opnas komplet remission (CR) af behandlingen,
kan der evt. fglges op med stamcelletransplantation (SCT). For bgrn og unge fglger behandlingen den
protokol, der blevimplementeret pa omradet i 2008 (NOPHO ALL-2008) [1]. Den samlede varighed af
behandlingen er 2,5 ar. Malet med behandlingen af B-ALL er kurativt, og ca. 85% bliver helbredt.

Induktionsbehandlingen med kemoterapeutika varer 4 uger og er stort set ens for alle bgrn. Herudover
gives forebyggende behandling rettet mod centralnervesystemet. Efter 4 ugers behandling males
restsygdom i knoglemarven, og man placeres i en af de 3 behandlingsgrupper: standard risiko, intermediaer
risiko eller hgj risiko [1,8]. Konsolideringsbehandlingen tilpasses den enkelte patient baseret pa
risikogruppe.

Behandling af refrakteer eller recidiverende B-ALL bestar af yderligere intensiv kemoterapi, safremt
patienten kan tale det, og bgrn i hgjrisikogruppen eller bgrn med gentagne recidiver far generelt tilbudt
allogen SCT, efter de opnar sygdomskontrol, eftersom SCT potentielt er kurativ [9]. Der findes ingen
standardbehandling for bgrn med refraktaer ALL eller gentagen relaps, og valg af medicinsk behandling hos
disse patienter er i hgj grad tilpasset den enkelte patient og oftest eksperimentel. Patientgruppen vurderes
at have en overlevelsesrate pa 20-30 % og for mange af patienterne endnu lavere.
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De anvendte behandlinger er en kombination af fglgende kemoterapeutika samt hgjdosis dexamethason:
Antracyklin, hgjdosis cytarabin, vinkristin og fludarabin.

Fagudvalget anslar, at der arligt vil veere ca. 2-4 patienter, som er kandidater til behandling med
tisagenlecleucel.

2.2 Tisagenlecleucel
Tisagenlecleucel er en genetisk modificeret autolog anti-CD19 chimeric antigenreceptor (CAR) T-celleterapi
indiceret til behandling af patienter med refraktzer eller recidiverende B-ALL [10].

Patientens perifere blodmononukleare celler opsamles ved brug af leukaferese. Herfra isoleres T-cellerne,
som modificeres genetisk ved brug af en retroviral vektor, som indsaetter CAR i T-cellerne. De CAR-
modificerede T-celler ekspanderes og fgres tilbage til patienten via blodbanen, hvor de lokaliserer og
binder sig til alle CD19-positive B-celler og draeber disse [11].

Tisagenlecleucel gives som en enkelt intravengs infusion, hvorefter cellerne ekspanderes ved celledeling in
vivo. Den anbefalede dosis af tisagenlecleucel er for patienter under 50 kg mellem 0,2 x 10° og 5 x 10°
levedygtige CAR T-celler/kg legemsvaegt og for patienter over 50 kg mellem 0,1 x 108 og 2,5 x 108
levedygtige CAR T-celler/kg legemsvaegt. Fgr administration forbehandles patienten med et
immunsuppressivt kemoterapiregime, som sikrer, at T-cellerne ekspanderer optimalt i patienten og udviser
optimal antitumoraktivitet.[12].

3 Kliniske spgrgsmal

3.1 Klinisk spgrgsmal 1

Hvilken klinisk merveerdi tilbyder tisagenlecleucel sammenlignet med nuvaerende standardbehandling til
bgrn og unge op til 25 dr med B-celle akut lymfatisk leukaemi, som er refrakteere, i relaps efter
stamcelletransplantation eller i andet eller senere relaps.

Population
Bgrn og unge op til 25 ar med B-celle akut lymfatisk leukaemi som er refrakteere, i relaps efter
stamcelletransplantation eller i andet eller senere relaps.

Intervention
Tisagenlecleucel

Komparator

| Danmark findes ikke én standardbehandling til den meget heterogene malgruppe. | stedet findes en raekke
behandlingsmuligheder, og fagudvalget vurderer derfor, at komparator er "bedste tilgaengelige
behandling”?, jf. afsnit 2.1.

1 Blinatumomab og inotuzumab ozogamicin er ikke valgt som komparatorer, da disse af henholdsvis KRIS og
Medicinradet ikke er anbefalet som standardbehandling, og de vurderes kun at have lille anvendelse i nuveerende
klinisk praksis.
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Effektmal

De valgte effektmal fremgar af Tabel 1

Tabel 1 summerer de valgte effektmal, deres vigtighed, mindste klinisk relevante forskel og kategori. For
alle effektmal gnskes bade absolutte og relative vaerdier, jeevnfgr ansggningsskemaet. For de relative
vaerdier vurderes den kliniske relevans (merveaerdi), jevnfgr veesentlighedskriterierne beskrevet i
Medicinradets metodehandbog for vurdering af nye laegemidler. De relative effektestimater skal angives i

relativ risiko (RR), odds ratio (OR) eller hazard ratio (HR). Det skal begrundes i ansggningen, hvis der afviges

fra de gnskede effektmal.

Tabel 1. Oversigt over valgte effektmal. For hvert effektmal er angivet deres vigtighed. For kritiske og vigtige effektmal er desuden

angivet den mindste klinisk relevante forskel samt indplacering i de fire kategorier (dgdelighed, alvorlige symptomer og

bivirkninger, helbredsrelateret livskvalitet og ikkealvorlige symptomer og bivirkninger).

relateret mortalitet

og bivirkninger

er dgde, opgjort ved
dag 365 efter
transplantation

Effektmal* Vigtighed Kategori Maleenhed Mindste klinisk relevante
forskelle (absolutte vaerdier)
Samlet overlevelse | Kritisk Dgdelighed Median overlevelse i | Forskel pa 4 maneder
(overall survival, mdr.
0S) Andel af patienter der | Forskel pa 10
opnar 3-ars procentpoint
overlevelse
Ugnskede Kritisk Alvorlige symptomer | Andel af patienter der | Forskel pa 10
handelser og bivirkninger dgr grundet procentpoint
bivirkninger
Andel af patienter der | En forskel pa 10
oplever 2 1 alvorlige procentpoint
ugnskede haendelser
Narrativ beskrivelse -
af cytokin release
syndrom og
neurologiske
bivirkninger
Helbredsrelateret Vigtig Helbredsrelateret EQ-5D visuel analog En forskel pa 7
livskvalitet (HRQol) livskvalitet skala:
-Malt fra baseline til 1
ar
PedsQL: En forskel pa 4,4
-Malt fra baseline til 1
ar
Komplet remission | Vigtig Alvorlige symptomer | Andel af patienter
og bivirkninger som opnar komplet En forskel pa 10
remission procentpoint
Stamcelletransplan- | Vigtig Alvorlige symptomer | Andelen af patienter | En forskel pa 20
tationsrate og bivirkninger som transplanteres procentpoint
Transplantations- Vigtig Alvorlige symptomer | Andel af patienter der | En forskel pa 10

procentpoint
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Fagudvalget gnsker som udgangspunkt en opggrelse af effekten efter 3 ar. Dette valg er truffet efter et
klinisk rationale om, at man efter 3 ars opfglgning kan forvente, at evt. recidiv vil have vist sig, og man har
kendskab til, hvorvidt en stamcelletransplantation har vaeret succesfuld.

Fagudvalget vurderer, at safremt 3 ars opfaglgningstid ikke forefindes, vil 2 ars opfglgningstid kunne
anvendes som en egnet opfglgningstid for en vurdering af den kliniske merveaerdi. De samme "mindste
kliniske relevante forskelle” vil i sa fald blive anvendt. Vurderingen er foretaget pa baggrund af det kliniske
sygdomsforlgb og den forelgbige ansggning fra virksomheden. Dette skyldes, at den sygdomsrelaterede
mortalitet for akut leukeemi sker tidligt efter sygdomsdebut eller stamcelletransplantation. Derfor vil
forskellene i effekten efter 2 ars opfglgningstid i praksis vaere en staerk praediktor for 3 ars overlevelse, og
da der kun sker fa tilfeelde af relaps efter 2 ar vil der ikke forventes vaesentlige forskelle.

Med mindre andet er angivet ovenfor, er de mindste klinisk relevante forskelle sdledes fastsat ud fra en
forventet tidshorisont pa 3 ar.

Kritiske effektmal

Samlet overlevelse (overall survival) er guldstandard for at demonstrere klinisk effekt i cancerstudier,
herunder akut lymfatisk leukaemi. Det er et patientrelevant effektmal, der belyser patienternes levetid efter
en fast opfglgningstid. Overlevelse defineres som tiden fra randomisering eller opstart af behandling til dgd
uanset arsag. Fagudvalget finder det relevant at se pa overlevelse udtrykt bade som median overlevelse og
som overlevelse efter 3 ar. 3-arsoverlevelsen gnskes, da recidiv sjaeldent opstar efter 3 ar, og det bliver
derfor et mal for langtidsoverlevelse. Fagudvalget vurderer, at 4 maneder er en klinisk relevant forskel i
median overlevelse for denne patientgruppe. Set i lyset af at patientgruppen vurderes at have en
overlevelsesrate pa 20-30%, mener fagudvalget, at en forskel pa 10 procentpoint er en klinisk relevant
forskel i andelen af patienter, der opnar 3-arsoverlevelse. | valget af den mindste klinisk relevante forskel,
er der taget hensyn til, at patienterne udsezettes for meget toksiske behandlinger.

Ugnskede handelser er et effektmal, der har til formal at belyse sikkerheden af tisagenlecleucel og
inkluderer bivirkninger, som kan have betydning for den enkelte patients livskvalitet. Fagudvalget gnsker
alvorlige ugnskede handelser opgjort som andel af patienter, der oplever > 1 alvorlig ugnsket haendelse, og
en forskel mellem grupperne pa 10 procentpoint anses som klinisk relevant. Den nuvaerende behandling er
forbundet med forholdsvis hgj toksicitet, og det vurderes derfor at tolerancen i forhold til yderligere
toksicitet er lille.

Fagudvalget gnsker desuden en opggrelse over andelen af patienter, som dgr grundet bivirkninger til
behandlingen. Her vurderes en forskel pa 10 procentpoint mellem grupperne at vaere en relevant klinisk
forskel, set i lyset af at behandlingen potentielt er kurativ.

Fagudvalget gnsker desuden i forbindelse med vurderingen at foretage en kvalitativ gennemgang af to
betydende bivirkninger ved behandlingen: Cytokin release syndrom samt neurologiske bivirkninger. Fokus
her er at vurdere alvorlighed, hyppighed og handterbarhed af haendelserne.

Vigtige effektmdal

Helbredsrelateret livskvalitet
EQ-5D er et velvalideret generisk spgrgeskema, som anvendes til vurdering af helbredsrelateret livskvalitet
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[13]. Sp@rgeskemaet indeholder en visuel analog skala (VAS), der gar fra 0 (vaerst teenkelige helbred) til 100
(bedst taenkelige helbred). Den mindste klinisk relevante forskel er en score pa 7, der er baseret pa de
britiske vaerdier fra Pickard et al. [14].

PedsQL er en standardiseret, generisk spgrgeskema-model, der systematisk vurderer patienters og
foraeldres opfattelse af livskvalitet hos padiatriske patienter med kroniske sygdomme. PedsQL er baseret
pa en modulaer tilgang til maling af livskvalitet og bestar af en 15-punkts maling af global helbredsrelateret
livskvalitet og otte supplerende moduler, der vurderer specifikke symptomer eller behandlingsdomaner
[15]. Den mindste klinisk relevante forskel er sat til 4,4 [16].

Fagudvalget gnsker livskvalitet opgjort efter 1 ar, da dette kan belyse, om eventuelle langtidsbivirkninger
har betydende indflydelse pa livskvaliteten.

Komplet remission: Komplet remission er defineret som enten komplet remission (CR) eller komplet
remission med ufuldsteendig haematologisk regeneration (CR;). Fagudvalget gnsker, at tilfaelde af komplet
remission opnaet efter 3 maneder ogsa inkluderes i analysen. Komplet remission er et relevant effektmal,
da opnaelse af dette abner muligheden for helbredelse, evt. via stamcelletransplantation. CR defineres som
en normalisering af blodvaerdier, samt at der er mindre end 5 % blaster i knoglemarven. CR; defineres som
CR, men med residual neutropeni [< 1,0 x 10%/L (1,000/uL)] eller thrombocytopeni [< 100 x 10%/L
(100,000/pL)].

Fagudvalget vurderer, at en forskel pa 10 procentpoint er en klinisk relevant forskel i andelen af patienter,
der opnar komplet remission.

Stamcelletransplantationsrate: Dette defineres som den andel af patienter, der modtager en SCT.
Patienter som opnar komplet remission som fglge af behandlingen med tisagenlecleucel har mulighed for
at modtage en SCT, som er et potentielt kurativt behandlingstilbud. Fagudvalget vurderer derfor
stamcelletransplantationsraten som et vigtigt effektmal. Fagudvalget vurderer, at en forskel pa 20
procentpoint i andelen af patienter, der modtager stamcelletransplantation, er klinisk relevant.

Transplantationsrelateret mortalitet: Dette effektmal defineres som dgd efter stamcelletransplantation
uden forudgdende recidiv. Effektmalet vurderes at vaere vigtigt, da det belyser, om behandlingen forud for
transplantationen har indflydelse pa prognosen efter transplantation. Tidshorisonten pa 365 dage er valgt,
da alvorlige transplantationskomplikationer sdsom veno-okklusiv sygdom og akut graft-versus-host sygdom
oftest vil veere indtruffet pa dette tidspunkt. Ved nuvaerende behandling dgr ca. 20-30 % efter
transplantation. En forskel pa 10 procentpoint vurderes at vaere klinisk relevant.

Mindre vigtige effektmdl

Responsvarighed (duration of response, DOR): Responsvarighed er defineret som tiden fra respons, til
progression observeres. Fagudvalget vurderer dette som et mindre vigtigt effektmal, der i hgj grad deekkes
af det kritiske effektmal samlet overlevelse.

Eventfri overlevelse (EFS): Tid fra randomisering til tidspunktet hvor sidste induktionsbehandling ikke giver
anledning til komplet remission eller ved relaps eller dgd, uanset arsag. Dette effektmal vurderes som
mindre vigtigt, da samlet overlevelse er medtaget som et kritisk effektmal.
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4 Litteratursggning

Relevant litteratur sgges i databaserne MEDLINE (via PubMed eller Ovid) og CENTRAL (via Cochrane
Library).

Derudover skal EMAs European public assessment reports (EPAR) konsulteres for bade det aktuelle
lzegemiddel og dets komparator(er).

Sggningen skal inkludere det generiske navn og handelsnavnet for bade det aktuelle lzzgemiddel og dets
komparator(er), som kombineres med termer for indikationen.

Sggningen skal som minimum indeholde termer, som er beskrivende for de omrader, der er angivet i
tabellen herunder. Bade indekseret (f.eks. Medical Subject Headings, MeSH) og fritekstsggning skal
anvendes.

Leegemiddel/komparator(er) Indikation

Tisagenlecleucel, Kymriah Relapsed eller refraktaer Akut lymfatisk B-celle
leukaemi

Termer for det generiske navn, handelsnavn og

alternative stavemdder og eventuelle Termer for indikationen, alternative stavemdder og

MeSH/Supplementary Concepts kombineres med eventuelle MeSH kombineres med OR. AND kan

OR. bruges, hvor flere termer skal forekomme samtidigt

Bedste tilgeengelige behandling: for at beskrive indikationen korrekt.

Antracyklin, cytarabin, vinkristin, fludarabin

Termer for det generiske navn, handelsnavn og
alternative stavemdder og eventuelle
MeSH/Supplementary Concepts kombineres med
OR.

De anvendte sggetermer, og hvordan de er blevet kombineret, dokumenteres separat for hver af de to
databaser.

Der ekskluderes fgrst pa titel- og abstractniveau, dernaest ved gennemlaesning af fuldtekstartikler. Artikler,
der ekskluderes ved fuldtekstlaesning, skal fremga med forfatter, arstal og titel i en eksklusionsliste, hvor
eksklusionen begrundes kort. Den samlede udvaelgelsesproces skal afrapporteres ved brug af et PRISMA-
flowdiagram (http://prisma-statement.org/PRISMAStatement/FlowDiagram.aspx).

Ved usikkerheder om, hvorvidt en artikel pa titel- og abstractniveau lever op til inklusions- og
eksklusionskriterierne, skal der anvendes et forsigtighedsprincip til fordel for artiklen, hvorved
fuldtekstartiklen vurderes.

Inklusions- og eksklusionskriterier: De studier, som ikke rapporterer mindst éet af de kritiske eller vigtige
effektmal, skal ekskluderes.
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Vurderingen af klinisk mervaerdi baseres pa data fra publicerede fuldtekstartikler og data fra EMAs EPAR —
Public assessment report. Data skal derudover stemme overens med protokollens beskrivelser.
Upublicerede data og data fra f.eks. abstracts kan fremsendes og vil indga i vurderingen, safremt
Medicinradet finder, at de er ngdvendige for at sikre en fair sammenligning. Data skal i sa fald stamme fra
de forsgg, hovedpublikationerne rapporterer fra, og ansgger skal acceptere, at Medicinradet offentligggr
dem i ansggningsskemaet og i rapporten vedr. klinisk mervaerdi.

5 Databehandling/analyse

De inkluderede studier og baselinekarakteristikken af studiepopulationerne beskrives i Medicinradets
ansggningsskema. Det skal angives, hvilke studier der benyttes til at besvare hvilke kliniske spgrgsmal.

Al relevant data skal som udgangspunkt ekstraheres ved brug af Medicinradets ansggningsskema. Der skal
udfgres en komparativ analyse for hvert enkelt effektmal pa baggrund af relevant data fra inkluderede
studier. For hvert effektmal og studie angives analysepopulation (f.eks. intention-to-treat (ITT), per-
protocol) samt metode. Resultater for ITT-populationen skal angives, hvis muligt, hvis komparative analyser
ikke i udgangspunktet er baseret pa denne population. Alle ekstraherede data skal krydstjekkes med de
resultater, der beskrives i EPAR’en. Findes uoverensstemmelser, gives en mulig grund herfor.

Hvis ekstraherede data afviger fra de forhandsdefinerede kliniske sp@rgsmal, specielt i forhold til
praespecificeret population og effektmal, begrundes dette.

Hvis data for et effektmal ikke er tilgaengelig for alle deltagere i et studie, skal der ikke ggres forsgg pa at
erstatte manglende data med en meningsfuld vaerdi. Det vil sige, at alle analyser udelukkende skal baseres
pa tilgeengelige data pa individniveau.

For effektmal (ORR, SAE, behandlingsstop pga. bivirkninger og ikkealvorlige bivirkninger), hvor det er
naturligt at beregne bade absolut og relativ forskel, skal den relative forskel vaere basis for statistiske
analyser. Den absolutte forskel skal derefter beregnes, baseret pa den estimerede relative forskel for et
antaget niveau pa haendelsesraten i komparatorgruppen. Det antagne niveau skal afspejle det forventede
niveau i Danmark ved behandling med komparator (hvis relativ risiko (RR) = 0,5 og antaget andel med
handelse i komparatorgruppen er 30 %, da er den absolutte risiko reduktion (ARR) =30—-30x0,5 =15 %-
point).

Hvis der er mere end éet sammenlignende studie, skal der foretages en metaanalyse for de effektmal, hvor
det er metodemaessigt forsvarligt. Hvis der ikke foreligger sammenlignende studier, kan data eventuelt
syntetiseres indirekte (evt. i form af formelle netveerksmetaanalyser eller ved brug af Buchers metode), hvis
intervention og komparator er sammenlignet med samme alternative komparator i separate studier.
Medicinradet forbeholder sig retten til at foretage sensitivitets- og subgruppeanalyser pa baggrund af
studiernes validitet og relevans.

For effektmal hvor forskellige maleinstrumenter er brugt pa tveaers af de inkluderede studier skal eventuelle
metaanalyser baseres pa standardized mean difference (SMD). Den estimerede SMD skal omregnes til den
foretrukne skala for effektmalet. Til dette formal anvendes medianen af de observerede standardafvigelser
i de inkluderede studier.

Hvis det ikke er en mulighed at udarbejde metaanalyser (herunder netvaerksmetaanalyser), skal data
syntetiseres narrativt. Studie- og patientkarakteristika samt resultater fra de inkluderede studier beskrives
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narrativt og i tabelform med angivelse af resultater pr. effektmal for bade intervention og komparator(er).
Forskelle i patientkarakteristika og studiekontekst (f.eks. geografi og arstal) mellem studier skal beskrives
og vurderes for at afggre, hvorvidt resultaterne er sammenlignelige.

Valget af syntesemetode (metaanalyse eller narrativ beskrivelse) begrundes, og specifikke analysevalg
truffet i forhold til metoden skal fremga tydeligt.

Kommentarer til effektanalyser baseret pa information i den forelgbige ansggning
Ansgger har i den forelgbige ansggning angivet, at effektanalyserne forventes at blive baseret pa MAIC
(matching adjusted indirect comparison)-analyser med udgangspunkt i et kohortestudie af Kuhlen et al. [7]
Fagudvalget bemaerker i relation til dette, at analyserne bgr tage hgjde for forskelle i
patientpopulationerne, herunder f.eks.:

- patienternes alder

- 21,4 % af patienterne i Kuhlen-studiet har T-celle ALL

- Forskelle i forekomsten af hgjrisikomutationer

- Philadelphiakromosompositivitet

- Antal tidligere stamcelletransplantationer
Det er vigtigt, at bade effektmodificerende og prognostiske faktorer, defineret i forbindelse med MAIC-
analyserne, beskrives. Desuden skal fordelingen af (individ)vaegte i MAIC-analyserne beskrives, f.eks. ved
hjaelp af histogrammer og deskriptiv statistik.

6 Andre overvejelser

Indleggelse i forbindelse med behandling

Fagudvalget gnsker, at firmaet bidrager med data fra ELIANA-studiet [10], som belyser antal
indleeggelsesdage forbundet med behandling med Kymriah. Herunder gnskes det belyst, hvor mange af
disse dage som er pa intensiv afdeling. Dette gnskes belyst, da indlaeggelse og herunder specielt
indlaeggelse pa intensiv afdeling er betydende for patienternes livskvalitet.
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