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Om Medicinradet

Medicinradet er et uafhaengigt rad, som udarbejder anbefalinger og vejledninger om
legemidler til de fem regioner. Medicinradet vurderer, om nye leegemidler og nye
indikationer kan anbefales som standardbehandling og udarbejder felles regionale
behandlingsvejledninger. Nye laegemidler vurderes i forhold til effekt, eksisterende
behandling og pris. Det skal give lavere priser og leegemidler, der er til stgrst mulig gavn
for patienterne.

Dokumentets formal

Den sundhedsgkonomiske analyse indeholder Medicinradets vurdering af de
inkrementelle omkostninger pr. patient og budgetkonsekvenserne ved anbefaling.
Veerdien for patienten og omkostningerne for samfundet danner grundlaget for Medicin-
radets beslutning om, hvorvidt laegemidlet anbefales som mulig standardbehandling.
Dette bliver sammenfattet i Medicinradets anbefaling vedr. legemidlet.

Den sundhedsgkonomiske analyse er udarbejdet efter Metodevejledning for
omkostningsanalyse af nye laegemidler og indikationsudvidelser i hospitalssektoren.
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2. Konklusion

Inkrementelle omkostninger og budgetkonsekvenser

| det scenarie, Medicinradet mener er mest sandsynligt, er de inkrementelle
omkostninger for subkutan Cl-esteraseinhibitor ca. - DKK pr. patient
sammenlignet med lanadelumab. Nar analysen er udfgrt med apotekets indkgbspriser
(AIP), er de inkrementelle omkostninger til sammenligning ca. 12,9 mio. DKK pr. patient.

Medicinradet vurderer, at budgetkonsekvenserne for regionerne ved anbefaling af
subkutan Cl-esteraseinhibitor som mulig standardbehandling vil vaere ca. - DKK
i ar 5. Nar analysen er udfgrt med AIP, er budgetkonsekvenserne ca. 13,9 mio. DKK i &r 5.

Analysen bygger pa antagelsen om, at subkutan Cl-esteraseinhibitor og lanadelumab
ikke har forskel i effekt, og de inkrementelle omkostninger er derfor estimeret i en
omkostningsminimeringsanalyse. De inkrementelle omkostninger er naesten
udelukkende drevet af l&egemiddelomkostningerne for subkutan Cl-esteraseinhibitor, og
der er stor usikkerhed forbundet med det reelle leegemiddelforbrug af subkutan C1-
esteraseinhibitor. Derfor har den gennemsnitlige vaegt pr. patient, spild af leegemiddel og
mulighed for dosisreduktion stor betydning for analysens resultat.

3. Introduktion

Formalet med analysen er at estimere de gennemsnitlige inkrementelle omkostninger pr.
patient og de samlede budgetkonsekvenser for regionerne ved anbefaling af subkutan
Cl-esteraseinhibitor som mulig standardbehandling pa danske hospitaler til patienter
med arveligt angiogdem (HAE).

Analysen er udarbejdet, fordi Medicinradet har modtaget en endelig ansggning fra CSL
Behring AB. Vi modtog ansggningen den 9. maj 2021.

3.1  Patientpopulation

HAE skyldes en genetisk defekt i det blodbaserede protein Cl-esteraseinhibitor, hvilket
resulterer i mangelfuld eller dysfunktionel C1-esteraseinhibitor. Der findes flere typer af
HAE, hvor 90 % af tilfaeldene er type |, mens de sidste 10 % af tilfeeldene er type Il. Ved
begge typer af HAE kan mangel eller dysfunktionalitet af C1-esteraseinhibitor medfgre
en kadereaktion, der far de sma blodkar til at laekke vaeske ud i det tilstpdende vaev.
Dette er arsagen til, at et gdem opstar [1].

Den ngjagtige forekomst af HAE er ukendt, men det anslas, at HAE pavirker ca. 1 ud af
10.000-50.000 personer verden over. Ud af de ca. 120 danske patienter anslar
fagudvalget, at ca. 30-40 patienter far forebyggende behandling, heraf er hovedparten i
behandling med lanadelumab.



Yderligere information om sygdomsomradet kan findes i Medicinradets
vurderingsrapport.

3.1.1 Komparator

Medicinradet har vurderet den kliniske vaerdi af subkutan Cl-esteraseinhibitor pa
baggrund af fglgende kliniske spgrgsmail:

Klinisk spgrgsmdl 1:

Hvilken veerdi har subkutan Cl-esteraseinhibitor sammenlignet med lanadelumab som
forebyggende behandling for patienter med arveligt angiogdem?

4. Vurdering af den
sundhedsgkonomiske analyse

| sin ans@gning har ansgger indsendt en sundhedsgkonomisk analyse, der bestar af en
omkostningsanalyse og en budgetkonsekvensanalyse. | omkostningsanalysen estimeres
de inkrementelle omkostninger pr. patient for subkutan Cl-esteraseinhibitor
sammenlignet med lanadelumab. Medicinradet vurderer nedenfor den
sundhedsgkonomiske analyse, som ansgger har indsendt.

4.1  Antagelser og forudsatninger for model

Sammenligningen med lanadelumab er lavet pa baggrund af data fra to studier,
COMPACT [2] og HELP [3]. COMPACT er et randomiseret, dobbeltblindet,
placebokontrolleret fase lll-studie, der sammenligner to forskellige doseringer af
subkutan Cl-esteraseinhibitor mod placebo hos patienter med type | eller type Il HAE.
HELP er et randomiseret, dobbeltblindet, placebokontrolleret fase Ill-studie, der
sammenligner forskellige doseringer af lanadelumab overfor placebo.

Ansgger har udarbejdet en naiv sammenligning af COMPACT og HELP. Den naive
sammenligning undersgger den absolutte reduktion i manedlige anfald for patienter, der
er i behandling med subkutan Cl-esteraseinhibitor eller lanadelumab. Pa baggrund af
dette data antager ansgger, at subkutan Cl-esteraseinhibitor er ikke-inferigr i forhold til
lanadelumab.

4.1.1 Modelbeskrivelse

Ansgger har indsendt en omkostningsminimeringsanalyse til at estimere omkostningerne
forbundet med behandlingen med subkutan Cl-esteraseinhibitor. Modellen estimerer
omkostninger forbundet med behandling samt forhindrede anfald. Ansgger antager, at
ubehandlede HAE-patienter i gennemsnit har 40 anfald om aret. Da ansgger antager, at
subkutan Cl-esteraseinhibitor har ikke-inferigr effekt sammenlignet med lanadelumab,
antages det, at bade subkutan Cl-esteraseinhibitor og lanadelumab reducerer anfald om
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aret med 84 %, hvilket var anfaldsreduktionen i COMPACT-studiet. Dette svarer til en
gennemsnitlig anfaldsfrekvens pa 6,4 anfald om aret, nar patienterne modtager enten
subkutan Cl-esteraseinhibitor eller lanadelumab.

Medicinradets vurdering af ansggers modelantagelser
Medicinradet accepterer ansggers tilgang vedr. modelantagelser.

4.1.2  Analyseperspektiv

| overensstemmelse med metoderne har ansgger valgt et begraenset
samfundsperspektiv til sin analyse. Analysen har en tidshorisont pa 5 ar.

Omkostninger, der ligger efter det fgrste ar, er diskonteret med en rate pa 3,5 % pr. ar.

Medicinradets vurdering af ansggers analyseperspektiv

Fagudvalget forklarer, at det kan vaere sveert at give et bud pa en gennemsnitlig
behandlingsvarighed. Dette skyldes, at nogle patienter vil have behov for livslang
behandling, men andre patienter stopper undervejs, da sygdommens svaerhedsgrad vil
variere over tid. Fagudvalget vurderer dog, at 5 ar er en rimelig tidshorisont.

Medicinradet accepterer ans@ggers valg vedr. analyseperspektiv.

4.2  Omkostninger

| det fglgende er ansggers antagelser for omkostningerne i den sundhedsgkonomiske
analyse af subkutan Cl-esteraseinhibitor sammenlignet med lanadelumab praesenteret.
Ansgger har inkluderet leegemiddelomkostninger, omkostninger til anfaldsbehandling og
patientomkostninger. Ansgger har ikke inkluderet bivirkningsrelaterede omkostninger,
da ansgger antager, at omkostninger til bivirkninger forbundet med subkutan C1-
esteraseinhibitor og lanadelumab er ens.

4.2.1 Legemiddelomkostninger

Ansgger har jf. Metodevejledning for omkostningsanalyser af nye leegemidler og
indikationer i hospitalssektoren estimeret leegemiddelomkostninger pa baggrund af
apotekets indkgbspris (AIP).

Ansgger anvender i analysen en dosis pa 60 IE/kg hver 3.-4. dag for subkutan C1-
esteraseinhibitor. For subkutan Cl-esteraseinhibitor, som doseres efter vaegt, anvender
ansgger en gennemsnitsvaegt pa 73,1 kg baseret pa kgnsfordelingen fra COMPACT-
studiet og den gennemsnitlige vaegt i den danske befolkning.

For lanadelumab anvendes en dosis pa 300 mg hver 2. uge. Ifglge produktresuméet for
lanadelumab kan dosisreduktion til 300 mg hver 4. uge overvejes hos patienter, der er
stabilt anfaldsfrie, isaer hos patienter med lav vaegt.

Doser anvendt i ansggers analyse er hentet i de respektive produkters produktresuméer
(SPC’er), se Tabel 1.
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Medicinradets vurdering af ansggers antagelser vedr. leegemiddelomkostninger
Medicinradet har udskiftet AIP med sygehusapotekets indkgbspris (SAIP), se Tabel 1.

Tabel 1. Anvendte lzegemiddelpriser, SAIP (juni 2021)

Laegemiddel Styrke Pakningsstgrrelse  Pris [DKK] Kilde
Subkutan Cl-esteraseinhibitor 2000 1E 1 stk. _ Amgros
(Berinert)

3000 E  1stk. [ Amgros

Lanadelumab 300mg  1stk. _ Amgros

Til at estimere den gennemsnitlige dosering pr. patient har ansgger valgt at anvende den
gennemsnitlige vaegt for den danske befolkning (73,1 kg), hvilket er lavere end 80,2 kg,
som er den gennemsnitlig vaegt for patienter inkluderet i COMPACT-studiet. For at
undersgge betydningen af den gennemsnitlige vaegt pa analysens resultat, veelger
Medicinradet at udarbejde en fglsomhedsanalyse, hvor den gennemsnitlige vaegt fra
COMPACT-studiet anvendes.

Da subkutan Cl-esteraseinhibitor gives vaegtbaseret, vil der vaere et vist spild ved hver
dosering, da subkutan Cl-esteraseinhibitor kun kommer i en pakning med en styrke pa
2000 IE. Dette har ansgger ikke taget hgjde for i analysen, da ansgger anvender pris pr.
IE til estimering af legemiddelomkostningerne for subkutan C1-esteraseinhibitor.
Subkutan Cl-esteraseinhibitor kommer ogsa i en styrke pa 3000 IE, men denne pakning
er ikke tilgeengelig i Danmark. Derfor er der risiko for, at laegemiddelomkostningerne for
subkutan Cl-esteraseinhibitor i ansggers analyse er underestimeret ved anvendelse af
gennemsnitlig vaegt, da spildet pr. patient potentielt er meget stgrre, hvis 3000 IE ikke
bliver lanceret i Danmark. Med en gennemsnitlig vaegt pa 73,1 kg bliver den
gennemsnitlige dosering af subkutan Cl-esteraseinhibitor 4.387 IE. Dette betyder, at den
gennemsnitlige patient vil have behov for lidt mere end to pakninger af C1-
esteraseinhibitor (Berinert). Medicinradet vaelger derfor at udarbejde en
felsomhedsanalyse, der skal illustrere best case (forbrug pa 4000 IE pr. patient) og worst
case (forbrug pa 6000 IE pr. patient), som dermed vil belyse spandet i
legemiddelomkostninger mellem de to doseringer. Ligeledes udarbejder Medicinradet
en fglsomhedsanalyse, hvor forbruget er 5000 IE pr. patient, hvilket vil veere en mulig
dosering, hvis 3000 IE lanceres i Danmark.

Medicinrddet accepterer ansggers valg vedr. lzgemiddelomkostninger. Dog er der stor
usikkerhed forbundet med det reelle lzegemiddelforbrug af subkutan C1-
esteraseinhibitor, og Medicinradet veelger derfor at udarbejde falsomhedsanalyser, hvor
betydningen af doseringen af subkutan Cl-esteraseinhibitor undersgges.

4.2.2 Omkostninger til behandling af anfald

Ansgger antager, at der ikke er forskel i frekvensen af anfald ved behandling med
subkutan Cl-esteraseinhibitor og lanadelumab. Ansgger har inkluderet omkostninger til
behandling af anfald i form af leegemiddelomkostninger og hospitalsomkostninger.
Ansgger antager, at patienter behandles med enten i.v. Cl-esteraseinhibitor (Berinert),
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i.v. Cl-esteraseinhibitor (Cinryze), icatibant (Firazyr) eller en kombination af icatibant
(Firazyr) og i.v. Cl-esteraseinhibitor (Berinert) eller i.v. C1-esteraseinhibitor (Cinryze).

Medicinradets vurdering af ansggers antagelser vedr. hospitalsomkostninger
Medicinradet vaelger at ekskludere omkostninger til behandling af anfald i Medicinradets
hovedanalyse, da formalet med analysen er at estimere de inkrementelle omkostninger
pr. patient.

Medicinradet ekskluderer hospitalsomkostninger i Medicinrddets hovedanalyse, da disse
antages at vaere ens ved behandling med subkutan Cl-esteraseinhibitor og lanadelumab.

4.2.3 Patientomkostninger

Patientomkostninger er estimeret pa baggrund af administration af leegemidlerne og
inkluderer patientens effektive tid pa administration. Udover administration har ansgger
ogsa inkluderet patientomkostninger til behandling af anfald.

Ansgger antager, at patienten selv administrerer behandlingen med subkutan C1-
esteraseinhibitor og lanadelumab i eget hjem, hvilket antages at vare 20 minutter pr.
administration.

Ansgger anvender en enhedsomkostning for patienttid pa 179 DKK pr. time, jf.
Medicinrddets veerdisaetning af enhedsomkostninger.

Medicinradets vurdering af ansggers antagelser vedr. patientomkostninger
Medicinradet accepterer ansggers estimerede patienttid til administration af
behandlingerne. Medicinradet veaelger at ekskludere patientomkostninger i forbindelse
med behandling af anfald, da patientomkostningerne mellem subkutan C1-
esteraseinhibitor og lanadelumab er ens.

4.3  Folsomhedsanalyser

Formalet med fglsomhedsanalyserne er at undersgge usikkerhederne i analysen og de
gkonomiske konsekvenser af at justere de parametre, der er usikre.

Ansgger har udarbejdet en raekke fglsomhedsanalyser, hvor effekten af variation i
forskellige parametre undersgges. Fglgende fglsomhedsanalyser er udfgrt:

Tabel 2. Fglsomhedsanalyser og beskrivelse

Fglsomhedsanalyse Beskrivelse

Administrationsfrekvens pr. uge for subkutan C1-

+10 %
esteraseinhibitor ’

Administrationer &ndres til hver 4. uge

Administrationsfrekvens for lanadelumab
fremfor hver 2. uge

Leegemiddelpris for subkutan Cl-esteraseinhibitor ~+10 %
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Fglsomhedsanalyse Beskrivelse

_ for subkutan C1-

Leegemiddelpris for subkutan Cl-esteraseinhibitor
& i esteraseinhibitor ved anbefaling

Administrationsdosis for subkutan C1-

esteraseinhibitor 401E/ke

Arlige anfald for lanadelumab +10%

Andel af kvinder i HAE-populationen +10

Diskonteringsrate 0%

Ekskludering af patientomkostninger Patientomkostninger ekskluderes

Medicinradets vurdering af ansggers valg af falsomhedsanalyser

Ansgger informerer om, at subkutan Cl-esteraseinhibitor ogsa kan administreres i en
dosis pa 40 IE/kg, hvilket ogsa er testet i COMPACT-studiet. Ansgger har valgt at
inkludere en fglsomhedsanalyse, hvor ansgger antager, at alle patienter modtager en
dosis pa 40 IE/kg. Dog foreligger der ingen retningslinjer for dosisreduktion i
produktresuméet for subkutan Cl-esteraseinhibitor, samtidig med at ansg@ger ikke giver
noget bud pa, hvor stor en andel af de danske patienter, som forventes at kunne
dosisreduceres. Fagudvalget forventer, at nogle patienter formentlig vil kunne
dosisreduceres, men ud fra nuveerende datagrundlag kan fagudvalget ikke definere,
hvilke patienter som kan dosisreduceres, uden at effekten af behandlingen mindskes.
Fagudvalget skgnner dog, at andelen som kan dosisreduceres over tid vil vaere af samme
stgrrelse for subkutan Cl-esteraseinhibitor som for lanadelumab. P nuvaerende
tidspunkt er ca. 50 % af patienterne pa lanadelumab i Danmark i gang med trinvis
dosisreduktion fra 300 mg hver 2. uge til 300 mg hver 4. uge. Medicinradet veelger at
udarbejde en fglsomhedsanalyse, hvor 50 % af bade patienter pa subkutan C1-
esteraseinhibitor og lanadelumab reduceres efter 2 ar i behandling. Dette er valgt
grundet gradvis dosisreduktion pa lanadelumab og manglende klinisk praksis i Danmark
for dosisreduktion af subkutan Cl-esteraseinhibitor.

Medicinradet veelger ikke at praesentere ans@gers falsomhedsanalyser. Medicinrddet
veelger at udarbejde egne falsomhedsanalyser, der undersgger doseringen af subkutan
Cl-esteraseinhibitor samt 50 % dosisreduktion pG bade subkutan Cl-esteraseinhibitor og
lanadelumab.

4.4  Opsummering af basisantagelser

| Tabel 4 opsummeres basisantagelserne i henholdsvis ansggers og Medicinradets
hovedanalyse.



Tabel 3. Basisantagelser for ansggers og Medicinradets hovedanalyse

Basisantagelser Ansgger Medicinradet

Tidshorisont 5ar 5ar

Diskonteringsrate 3,5% 3,5%

Inkluderede omkostninger Leegemiddelomkostninger Laegemiddelomkostninger
Ombkostninger til Patient- og
anfaldsbehandling transportomkostninger
Patient- og

transportomkostninger

Dosering:
Subkutan Cl-esteraseinhibitor 60 IE/kg 60 IE/kg
(Berinert)
Lanadel b

anadeiuma 300 mg 300 mg
Inkludering af spild Nej Nej

5. Resultater

5.1 Resultatet af Medicinradets hovedanalyse

Medicinradets hovedanalyse bygger pa samme antagelser som ansggers hovedanalyse
med undtagelse af omkostninger til anfaldsbehandling, som det fremgar af Tabel 4.

Den gennemsnitlige inkrementelle omkostning pr. patient bliver ca. - DKK'i
Medicinradets hovedanalyse.

Er analysen udfgrt med AIP, bliver den inkrementelle omkostning pr. patient ca. 12,9
mio. DKK.

Resultaterne fra Medicinradets hovedanalyse er prasenteret i Tabel 5.

Tabel 4. Resultatet af Medicinradets hovedanalyse ved sammenligning med lanadelumab, DKK,
diskonterede tal

Subkutan C1- IEEL ) El) Inkrementelle

esteraseinhibitor omkostninger
Leegemiddelomkostninger | NI I I
Patientomkostninger 38.099 16.270 21.828
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Subkutan C1- Lanadelumab Inkrementelle

esteraseinhibitor omkostninger

Totale omkostninger I I L

5.1.1 Resultatet af Medicinradets fglsomhedsanalyser

Ved samme antagelser som i Medicinradets hovedanalyse for meromkostninger har
Medicinradet udfgrt en falsomhedsanalyse pa parametrene listet i Tabel 6.

Tabel 5. Resultatet af Medicinradets fglsomhedsanalyse sammenlignet med hovedanalysen,
DKK

Scenarie Inkrementelle omkostninger

Resultatet af hovedanalysen

Gennemsnitlig vaegt fra COMPACT: 80,2 kg

Gennemsnitlig dosering pa 4000 IE pr. patient

Gennemsnitlig dosering pa 5000 IE pr. patient

Gennemsnitlig dosering pa 6000 IE pr. patient

50 % dosisreduktion pa bade subkutan Cl-esteraseinhibitor
og lanadelumab

6. Budgetkonsekvenser

Budgetkonsekvenserne pr. ar er baseret pa antagelsen om, at subkutan C1-
esteraseinhibitor vil blive anbefalet som mulig standardbehandling. Man ser derfor pa to
scenarier:

e Subkutan Cl-esteraseinhibitor bliver anbefalet som mulig standardbehandling af
Medicinradet til indikationen, som denne analyse omhandler.

e Subkutan Cl-esteraseinhibitor bliver ikke anbefalet som mulig standardbehandling.

Budgetkonsekvenserne udggr forskellen mellem de samlede omkostninger i de to
scenarier.

6.1  Ansggers estimat af patientantal og markedsandel

Ansgger har estimeret, at der pa nuvaerende tidspunkt er 31 HAE-patienter i Danmark,
som modtager forebyggende behandling. Ansgger forventer, at dette patientantal vil
stige til 36 patienter i ar 5. Pa nuvaerende tidspunkt tilbydes patienterne forebyggende
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behandling med enten lanadelumab eller i.v. Cl-esteraseinhibitor. Ansgger har valgt
ogsa at inkludere i.v. Cl-esteraseinhibitor (Cinryze) i budgetkonsekvensanalysen.

Ansgger antager, at subkutan Cl-esteraseinhibitor vil have et markedsoptag pa 10 % i ar
1 stigende til 14 % i ar 5 ved en anbefaling, mens subkutan Cl-esteraseinhibitor vil
bibeholde et markedsoptag pa 3 %, hvis det ikke anbefales. Ved en anbefaling af
subkutan Cl-esteraseinhibitor vil patienter, der pa nuvaerende tidspunkt behandles med
i.v. Cl-esteraseinhibitor (Cinryze), skifte til subkutan C1l-esteraseinhibitor.

Da i.v. Cl-esteraseinhibitor (Cinryze) ikke indgar som komparator i omkostningsanalyser
har ansgger valgt kun at inkludere lzegemiddelomkostninger for i.v. Cl-esteraseinhibitor
(Cinryze) i budgetkonsekvensanalyse. For i.v. C1l-esteraseinhibitor (Cinryze) anvendes en
dosis pa 1500 IE hver 3.-4. dag.

Medicinradets vurdering af ansggers budgetkonsekvensanalyse
Medicinradet har udskiftet AIP med SAIP for i.v. C1-esteraseinhibitor (Cinryze), se
Tabel 6.

Tabel 6. Anvendte lzegemiddelpriser, SAIP (juni 2021)

Laegemiddel Styrke Pakningsstgrrelse  Pris [DKK]  Kilde

i.v. Cl-esteraseinhibitor (Cinryze) ~ 500 IE 2 stk. - Amgros

Medicinradet vurderer, at budgetkonsekvenserne for patienter, der behandles med i.v.
Cl-esteraseinhibitor (Cinryze) er underestimeret, da ansgger kun har valgt at inkludere
leegemiddelomkostninger. | en tidligere vurdering af subkutan Cl-esteraseinhibitor til
HAE har Medicinradet estimeret de totale omkostninger pr. patient ved forebyggende
behandling med i.v. C1-esteraseinhibitor (Cinryze) [4]. Medicinradet vaelger derfor at
inkludere hospitalsomkostninger og omkostningerne til behandling af anfald, saledes at
disse omkostninger indgar for alle lsegemidler inkluderet i budgetkonsekvensanalysen.

Medicinradet accepterer ansggers antagelser vedr. patientantal og markedsoptag, se
Tabel 7.

Tabel 7. Medicinradets estimat af antal patienter pr. ar

Anbefales
Subkutan Cl-esteraseinhibitor 3 3 3 4 5
(Berinert)
i.v. Cl-esteraseinhibitor (Cinryze) 1 1 1 1 1
Lanadelumab 27 27 28 29 30

Anbefales ikke




Side 13/16

Ar1 Ar2 Ar3 Ara Ars
Subkutan Cl-esteraseinhibitor 1 1 1 1 1
(Berinert)
i.v. Cl-esteraseinhibitor (Cinryze) 3 2 2 3 4
Lanadelumab 27 28 29 30 31

6.2 Medicinradets budgetkonsekvensanalyse

Medicinradet estimerer, at anvendelse af subkutan Cl-esteraseinhibitor vil resultere i
budgetkonsekvenser pa ca. - DKK i ar 5. Resultatet er praesenteret i Tabel 8.

Er analysen udfgrt med AIP, bliver budgetkonsekvenserne ca. 13,9 mio. DKK i ar 5.

Tabel 8. Medicinradets analyse af totale budgetkonsekvenser, mio. DKK, ikke-diskonterede tal

Ar1 Ar2 Ar3 Ara Ars

Anbefales

Totale budgetkonsekvenser

I
Anbefales ikke -
_

7. Diskussion

Behandling med subkutan Cl-esteraseinhibitor er forbundet med inkrementelle
omkostninger pd ca. - DKK sammenlignet med behandling med lanadelumab.

_ Sammenligningen er lavet pa baggrund af antagelsen om, at der

ikke er forskel i effekt mellem subkutan Cl-esteraseinhibitor og lanadelumab.

Analysens resultat varierer dog meget i Medicinradets fglsomhedsanalyser grundet

usikre parametre, [N
_. De inkrementelle omkostninger er naesten udelukkende

drevet af legemiddelomkostningerne for subkutan Cl-esteraseinhibitor, og der er

samtidigt stor usikkerhed om det reelle leegemiddelforbrug af subkutan C1-
esteraseinhibitor. Den gennemsnitlige vaegt pr. patient har stor betydning for analysens
resultat, da subkutan Cl-esteraseinhibitor doseres efter vaegt. Hvis den gennemsnitlige
vaegt pr. patient gges fra 73,1 kg til 80,2 kg, stiger de inkrementelle omkostninger pr.
patient til ca. - DKK. Derfor er der ogsa usikkerhed omkring analysen.
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Ligeledes har spild en stor betydning for analysens resultat, da subkutan C1-
esteraseinhibitor kun kommer i én pakning med en styrke pa 2000 IE i Danmark.
Medicinradet har valgt at illustrere denne usikkerhed vedr. spild ved at udarbejde to
scenarier, hvor alle patienterne forbruger hhv. 4000 IE pr. patient eller 6000 IE pr.
patient. | de to scenarier ligger de inkrementelle omkostninger pr. patient pa hhv. ca.
- DKK og ca. - DKK. Hvis 3000 IE bliver markedsfgrt i Danmark, vil den
gvre graense for de inkrementelle omkostninger pr. patient vaere ca. - DKK.
Firmaet har tilkendegivet at en pakning med 3000 IE vil blive lanceret pa det danske
marked safremt Medicinradets anbefaler subkutan Cl-esteraseinhibitor.

Derudover er der stor usikkerhed omkring andelen af patienter, der kan dosisreduceres
pa subkutan Cl-esteraseinhibitor, da ansgger ikke giver noget bud pa, hvor stor en andel
af de danske patienter, som forventes at kunne dosisreduceres. | Medicinradets
felsomhedsanalyse, hvor 50 % af bade patienter pa subkutan Cl-esteraseinhibitor og
lanadelumab dosisreduceres efter 2 ar i behandling, - de inkrementelle
omkostninger _ DKK _ DKK. Andelen pa 50 % bygger pa
fagudvalgets forventning til, hvor mange patienter der kan dosisreduceres ved
behandling med lanadelumab. Fagudvalget anslar, at samme andel vil kunne
dosisreduceres ved behandling med subkutan Cl-esteraseinhibitor.
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9. Bilag

9.1 Resultatet af ansegers hovedanalyse

| ansggers hovedanalyse bliver den inkrementelle omkostning pr. patient - DKK
over en tidshorisont pa 5 ar. Resultaterne fra ansggers hovedanalyse er praesenteret i
Tabel 10.

Tabel 9. Resultatet af ansggers hovedanalyse, DKK, diskonterede tal

Subkutan C1- Lanadelumab Inkrementelle

esteraseinhibitor omkostninger

Leegemiddelomkostninger

Ombkostninger til
anfaldsbehandling

Patientomkostninger 38.099 16.270 21.828

Totale omkostninger I B

9.2  Resultatet af ansegers budgetkonsekvensanalyse

Ansgger har inkluderet de samme omkostninger i budgetkonsekvensanalysen, som der
er inkluderet i omkostningsanalysen, dog uden patientomkostninger.

Med de ovenstaende antagelser om patientantal og markedsandel estimerer ansgger, at
anvendelse af subkutan Cl-esteraseinhibitor vil resultere i budgetkonsekvenser pa ca.
- DKK i dr 5. Ansggers estimat af budgetkonsekvenserne fremgar af Tabel 11.

Tabel 10. Ansggers hovedanalyse for totale budgetkonsekvenser, mio. DKK, ikke-diskonterede
tal

Anbefales

I
Anbefales ikke -
_

Totale budgetkonsekvenser




¢ AMGROS

Amgros I/S
Dampfaergevej 22
2100 Kgbenhavn @
Danmark

T +45 88713000
F +45 88713008

Medicin@amgros.dk
www.amgros.dk

Forhandlingsnotat

Dato for behandling i Skriftlig proces
Medicinradet

Leverandgr CSL-Behring
Leegemiddel Berinert, Cl-esteraseinhibitor (human). 2000 IE + 3000 IE, SC
EMA-indikation Berinert til subkutan injektion er indiceret til profylakse af

tilbagevendende anfald af herediteert angiogdem (HAE) hos unge
og voksne patienter med mangel pa Cl-esteraseinhibitor.

Forhandlingsresultat

Amgros har opnaet fglgende betinget pris pa Berinert ved genforhandling:

Paknings-

Tidligere Forhandlet Rabatprocent

LEamleesl) SR e SAIP (DKK)  SAIP (DKK) ift. AIP

AIP (DKK
stgrrelse ( )

Berinert 2.000 IE 1 stk. 23.320 ]

Berinert 3.000 IE 1 stk. 34.980 ]

Den kommende aftale er betinget af en anbefaling til indikationen. | dag er det kun 2000 IE, der er
tilgaengelig i Danmark men 3.000 IE vil blive markedsfgrt, sa snart laegemidlet bliver godkendt til
ibrugtagning.

Planen er, at der igangsaettes en prisregulering pa laegemidlerne til profylakse behandling nar berotralstat er
blevet vurderet af Medicinradet. | nsermeste fremtid vil der blive udarbejdet en behandlingsvejledningen og
pa baggrund af den vil Amgros publicere et udbud.
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Vurdering af forhandlingsresultatet

Det er Amgros’ vurdering, at vi i denne omgang har opndet den bedst mulige pris pa berinert. Denne
vurdering baserer vi pa fglgende punkter:

Leverandgren beskriver at produktionen af Berinert er uafhaengig af den samlede produktion af
immunglobulinerne og derfor er produktionen ikke pavirket af den aktuelle globale mangel. Se
nedenstaende statement fra leverandgren:

The global challenges in plasma collection due to the pandemic has not affected Berinert. There are currently
no shortages of Berinert in the Nordic region. Based upon our forward planning, we don’t anticipate any
impact on Berinert.

CSL Behring has further invested in additional European manufacturing capacity to avoid any shortages of
Berinert that might have occurred in the past.

Konklusion

Relation til markedet

Medicinradet besluttede pd radsmgdet i april 2020, at der vil blive udarbejdet en behandlingsvejledning for
legemidler til behandling af HAE. Dermed vil konkurrencegrundlaget mellem lzegemidlerne til profylakse
behandling blive tydelig.

Aktuelle arspriser

Pris for
52 ugers
behandling
(DKK)

SAIP pr.
dosis
(DKK)

Doserings- Frekvens Arlig SAIP pr. IE

Leegemiddel frekvens pr.&r  dosis* (IE)  (DKK)

Berinert 60 IE/kg  Hver 3,5 dag 104
Berinert 40 IE/kg Hver 3,5 dag 104 2.924
*veaegt brugt i den sundhedsgkonomiske afrapportering: 73,12 kg.
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Anbefalet Doserings- Frekvens SAIP pr. Pris for 52 ugers

dosis (DKK) behandling

Arlig dosis

Leegemiddel

Takhzyro Hver 2. uge
Takhzyro Hver 4. uge
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CSL Behring

2 July 2021

Cover Letter to Danish Medicines Council on Berinert® SC

Please find below comments to the Danish Medicines Council’s draft reports for clinical assessment
“Vurdering af human subkutan C1-esterase-inhibitor til forebyggende behandling af arveligt
angiopdem” and health economic assessment “Sundhedsgkonomiske afrapportering”.

Clinical assessment: “Vurdering af human subkutan Cl-esterase-inhibitor til forebyggende
behandling af arveligt angiogdem”

1) DMC: The report states that there are two treatment options used for prophylactic treatment in
Denmark today: C1-inhibitor administered intravenously and lanadelumab.

CSL Behring: CSL Behring would like to remark that there are previous experience of using Berinert®
SCi Denmark. This experience confirms efficacy and safety of the product and supports the clinical
value of Berinert® SC in a Danish clinical setting.

2) DMC: The report states that the real-world data from- is limited and not
representative for Danish clinical practice.

CSLB: CSL Behring would like to emphasize that also published Spanish treatment guidelines,
written by HAE experts from the Spanish Allergology Society, recommend a general starting dose of
2000 IU twice weekly. This dose will be adjusted if needed to ensure optimal disease control. Data
from the usage of Berinert® SC in Spanish HAE patients were recently presented in the 12th C1-
inhibitor deficiency & angioedema workshop in Budapest. Data from one poster and one oral
presentation supports that patients are treated in accordance with the published treatment
guidelines in Spanish clinical practice and that the majority of patients are effectively treated with
doses between 20 and 40 IU/kg body weight.

To summarize, the experience from two comparable European markets supports the assumption
that Berinert® SC may be used at lower doses also in Denmark.

3) DMC: The report confirms that few patients treated with lanadelumab in Denmark today are
using the one monthly dosing regimen.

CSL Behring: CSL Behring would like to emphasize that information from relevant HCPs in Denmark
confirms that very few patients are using the one monthly dosing regimen with Takhzyro. The
assumption regarding dose adjustment for Takhzyro seems unrealistic in Danish clinical setting.

Health economy: “Sundhedsgkonomiske afrapportering”
1) DMC: The report states there is no market authorization for Berinert® SC 3000 IU and therefore

calculates treatment costs based on assumptions of waste.

CSL Behring: 3000 IU does have market authorization in Denmark but no list price yet.

There is no waste expected in Denmark of this product resulting in higher consumption of
medicines that calculated by CSL Behring.

CSL Behring AB P.O. Box 712 SE-182 17 Danderyd, Sweden



Clinicians in Denmark are well aware of the value of plasma derived medicines and are expected to
optimize the use in each patients.

2) DMC: The report conducts sensitivity analysis based on assumption of average body weight in
line with the COMPACT study (80,2 kg).

CSL Behring:

In the COMPACT study there are a significant number of e.g. US patients included that generally
have higher body weight that expected in the Danish patient population. Hence, this sensitivity
analysis will not be very representative for a Danish clinical practice and the base case scenario
should be more accurate.

3) DMC: The report conducts sensitivity analysis based on assumption that 50 % of eligible patients
could adjust the dose for lanadelumab and Berinert® SC.

CSL Behring:
Please refer to CSL Behring’s third comment to the clinical assessment report above.

We kindly ask you to keep all information in the application documentation marked in yellow
confidential.

Kind regards,

Erik Ahlzén
Market Access Manager
CSL Behring Nordic region
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Til: Gedske Thomsen
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Kaere Erik

Tak for jeres hgringssvar vedrgrende udkast til Medicinradets vurdering af leegemidlets vaerdi for
subkutan Cl-esteraseinhibitor og jeres hgringssvar vedrgrende den sundhedsgkonomiske
afrapportering.

Vi har gennemgaet jeres kommentarer til vurderingsrapporten og finder ikke anledning til at
endre den nuvaerende kategorisering.

Ligeledes har jeres kommentarer til den sundhedsgkonomiske afrapportering ikke givet
anledning til eendringer i rapporten.

Dokumenter vedr. jeres laegemiddel vil blive fremsendt d.9 august til Raddet, hvorefter | kan
forventer svar vedr. anbefaling indenfor 5 dage.

Det er desveerre ikke muligt for os at dele, hvad vi har indstillet til Radet.

Mvh

Gedske Thomsen
Sundhedsvidenskabelig specialkonsulent
Cand.scient.humbiol.

+45 30 34 46 43

gth@medicinraadet.dk

Medicinradet

Dampfaergevej 27-29, 3. th.

2100 Kgbenhavn @

+45 70103600
medicinraadet@medicinraadet.dk

www.medicinraadet.dk

Medicinradets behandling af personoplysninger
Nar du har kontakt med Medicinradet (f.eks. nar du sender en e-mail til 0s), indsamler og behandler vi dine personoplysninger
(f.eks. kontaktoplysninger i form af navn, e-mailadresse, titel/stilling mv.) | Medicinradets persondatapolitik finder du mere

information om Medicinradets behandling af personoplysninger, dine rettigheder og oplysninger om, hvordan du kan kontakte os.

Fra: Erik. Ahlzen@cslbehring.com <Erik.Ahlzen@cslbehring.com>

Sendt: 2. juli 2021 10:50

Til: Gedske Thomsen <GTH@medicinraadet.dk>

Cc: Camilla Vels Jensen <cvi@medicinraadet.dk>; Camilla Nybo Holmberg
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<CNH@medicinraadet.dk>; Katrine Jirs <KJU@medicinraadet.dk>;
Helena.Stensman@cslbehring.com

Emne: SV: Timeline for 7 week process of Berienert SC

Hej Gedske,

Vanligen se bifogat svarsdokument.

Med vanlig hélsning,
Erik Ahlzen
ust be handled in accordance with applicable privacy laws.
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Om Medicinradet

Medicinradet er et uafhaengigt rad etableret af Danske Regioner.

Medicinradet vurderer, om nye leegemidler og indikationsudvidelser skal anbefales som
mulig standardbehandling. Medicinradet udarbejder ogsa behandlingsvejledninger og
rekommandationer for anvendelse af medicin pa sygehusene. Derudover kan
Medicinradet tage andre typer sager op, der handler om medicinanvendelse.

Om vurderingsrapporten

Vurderingsrapporten indeholder Medicinraddets vurdering af, hvilken veerdi laegemidlet
har for patienten i forhold til nuvaerende standardbehandling.

Veerdien for patienten og omkostningerne for samfundet danner grundlaget for
Medicinradets beslutning om, hvorvidt laegemidlet anbefales som mulig
standardbehandling. Dette bliver sammenfattet i Medicinradets anbefaling vedr.
legemidlet.

Leegemidlet er vurderet efter Handbog for Medicinrddets proces og metode vedr. nye
laegemidler og indikationsudvidelser, som du kan finde pa Medicinradets hjemmeside
under siden Metoder.

Dokumentoplysninger

Godkendelsesdato 24. august 2021
Dokumentnummer 113810
Versionsnummer 1.0

Side 1/24



Side 2/24

Indholdsfortegnelse

1. Medicinradets KONKIUSION.......ccceiiirririiineiniisneinirenscnecsesenessessnnens 3
2. Begreber og forkortelser.......ccoviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnssnssssssssssseseeen 5
3. INtroduktion ...ccoviiiiiiiiiiiiiiiiiiii s 6
3.1 Arveligt angioBdeM ... .ciiiiiiiiie e e 6
3.2 Subkutan Cl-esteraseinhibitor .......ccccoviiiiiiiiiie e 7
3.3 Nuvaerende behandling ... 7
4, Y= o T = 8
5. T ] 1Y =T 8
5.1 KIlinisk SP@rgsmal L.....c.ocvviieriieiieieeieseese e 8
o I A I (= ) U] PP PPPPPTN 8
5.1.2 Databehandling 0g analyse.......ccccuveeviiiiiiiiiiieeeee e
5.1.3 Evidensens KValitet .....ccocueiviiiiiiiie e
5.1.4 Effektestimater og kategorier
5.1.5 Fagudvalgets konkluSion ..........cccuuiiiiiiiiiciiieec e
6. ANAre OVErVEJEISEr ......uueeeeeeeeeeneeennnnennnnnnennnnnssnsnnssnsssssssssssssssssssnsnsnnes 17
7. Relation til behandlingsvejledning........ccccceeviiiiiiiiiiiiiiniiiinniniiinninnnnn, 18
8. 3= (=T =T ol 19
9. Sammensatning af fagudvalg og kontaktinformation til

MediCINFAdEL .....eeereereeeeeccrerecrneesscsreeeessneeseesneessessnesssssssessssnneesssnnne 21
10.  Versionslog.....ccciiiiiiiiiiiiiiiiiiiiciceeesescsecssessseeesseesseee s sese e s s e s s sesessssesaaeees 22
5 O = 1 - - PP 23
Bilag 1: Cochrane — risiko for Dias .........ceeeciiiiiiiie e e 23

©Medicinradet, 2021
Publikationen kan frit refereres
med tydelig kildeangivelse.

Sprog: dansk
Format: pdf
Udgivet af Medicinradet, 24. august 2021



Side 3/24

1. Medicinradets konklusion

Radet vurderer pa baggrund af det nuvaerende datagrundlag, at subkutan C1-
esteraseinhibitor samlet set er lige sa effektivt og sikkert til forebyggende behandling af
arveligt angiopdem som lanadelumab. Begge laegemidler er omtrent lige gode til at
reducere anfaldsfrekvensen (subkutan Cl-esteraseinhibitor: rate ratio 0,13 (0,08; 0,21)
og lanadelumab: rate ratio 0,13 (0,07; 0,24)) og vurderes til at have vedvarende effekt af
sammenlignelig st@rrelse. Begge laegemidler medfgrer anfaldsfrihed hos omkring 40 % af
patienterne. Der er ikke registreret alvorlige bivirkninger i de kliniske studier COMPACT
(subkutan Cl-esteraseinhibitor) og HELP (lanadelumab). De hyppigst observerede
ugnskede handelser er milde reaktioner ved injektionsstedet.

Vurderingen er baseret pa en deskriptiv sammenligning af data fra studierne COMPACT
og HELP, hvor hhv. subkutan Cl-esteraseinhibitor og lanadelumab er sammenlignet med
placebo. Der findes ikke direkte sammenlignende studier, og det har ikke vaeret muligt at
udfgre indirekte sammenlignende statistiske analyser. Vaerdien af subkutan C1-
esteraseinhibitor er ikke kategoriseret over for lanadelumab, da sammenligningen er
forbundet med vaesentlig usikkerhed og ikke tillader en kategorisering i henhold til
Medicinradets metode.

Radets har noteret sig, at fagudvalget har papeget, at subkutan Cl-esteraseinhibitor er
en velkommen behandlingsmulighed til forebyggende behandling hos gravide og
ammende kvinder, hvorimod den anden subkutane forebyggende behandling med
lanadelumab er kontraindiceret i disse patientgrupper.
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MEDICINRADET KATEGORISERER LEGEMIDLERS VARDI | EN AF FOLGENDE
KATEGORIER:

. Stor mervaerdi: Der er pavist en stor forbedring i effektforhold i forhold til geeldende standardbehandling,
eksempelvis markant forbedret overlevelse, markant reduktion i forekomsten af alvorlige symptomer

og/eller alvorlige bivirkninger.

. Moderat mervaerdi: Der er pavist en moderat forbedring i forhold til geeldende standardbehandling,
eksempelvis moderat forbedret overlevelse, moderat reduktion i forekomsten af symptomer og/eller

bivirkninger.

. Lille mervaerdi: Der er pavist en lille forbedring i forhold til geeldende standardbehandling, eksempelvis en

dokumenteret forbedret overlevelse, en reduktion i forekomsten af symptomer og/eller bivirkninger.

. Mervaerdi af ukendt stgrrelse: Der er pavist en forbedring i forhold til geeldende standardbehandling,
men stgrrelsen af forbedring kan ikke bestemmes. Laegemidlets mervaerdi er som minimum lille, men

kunne ogsa veaere moderat eller stor.

. Ingen dokumenteret mervaerdi: Der er ikke pavist en mervzerdi i forhold til gaeldende

standardbehandling. Omvendt tyder den tilgaengelige evidens heller ikke pa, at der er en negativ vaerdi.

. Negativ vaerdi: Der er pavist en negativ veerdi i forhold til geeldende standardbehandling.

I nogle situationer er det ikke muligt at kategorisere laeegemidlets samlede veaerdi. De situationer opstar, nar
evidensgrundlaget for vurderingen er for usikkert til at kategorisere vaerdien jf. Medicinradets metoder (fx pa
grund af usikkerheder omkring effektforhold og spinkelt datagrundlag). Medicinradet konkluderer da, at samlet
veerdi ikke kan kategoriseres. Medicinradet vil i disse tilfeelde argumentere for, om der er grund til at formode,
at det nye leegemiddel er darligere eller evt. bedre end galdende standardbehandling, eller der ikke er grund til
at skelne mellem behandlingerne. Det sker pa baggrund af det foreliggende datagrundlag og fagudvalgets
kliniske erfaring. Vurderingen er forbundet med stgrre usikkerhed end vurderinger, hvor leegemidlets vaerdi kan
kategoriseres.

MEDICINRADET VURDERER KVALITETEN AF DE DATA, DER LIGGER TIL GRUND FOR
VURDERINGEN AF LEGEMIDLET (EVIDENSENS KVALITET) | EN AF FOLGENDE GRADE-
KATEGORIER:

. Hgj: Nye studier vil med meget lav sandsynlighed andre konklusionen.
. Moderat: Nye studier vil med lav sandsynlighed a&ndre konklusionen.
. Lav: Nye studier vil med moderat sandsynlighed andre konklusionen.

. Meget lav: Nye studier vil med hgj sandsynlighed andre konklusionen.
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2. Begreber og forkortelser

BMil:

Cl:

EMA:

EPAR:

GRADE:

HR:

OR:

PICO:

PP:

RCT:

RR:

SMD

Body-mass index

Konfidensinterval

Det Europaiske Leegemiddelagentur (European Medicines Agency)
European Public Assessment Report

System til at vurdere evidens (Grading of Recommendations, Assessment,
Development and Evaluation)

Hazard ratio
Intention to treat
Odds ratio

Population, intervention, komparator og effektmal (Population, Intervention,
Comparator and Outcome)

Per Protocol
Randomiseret kontrolleret studie (Randomised Controlled Trial)
Relativ risiko

Standardized Mean Difference
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3. Introduktion

Formalet med Medicinraddets vurdering af human subkutan Cl-esteraseinhibitor til
forebyggende behandling af arveligt angiogdem er at vurdere den veaerdi, leegemidlet har
sammenlignet med dansk standardbehandling.

Vurderingen er udarbejdet, fordi Medicinradet har modtaget en endelig ansggning fra
CSL Behring AB. Medicinradet modtog ansggningen den 19. maj 2021.

Subkutan Cl-esteraseinhibitor er tidligere blevet vurderet til samme indikation af
Medicinradet og blev da sammenlignet med intravengs Cl-esteraseinhibitor.
Medicinradet besluttede den 26. august 2020 ikke at anbefale subkutan C1-
esteraseinhibitor. Ansgger har siden anmodet om en revurdering, hvor subkutan C1-
esteraseinhibitor sammenlignes med lanadelumab, der i mellemtiden er blevet anbefalet
af Medicinradet som mulig standardbehandling. Ansgger har tilkendegivet, at subkutan
Cl-esteraseinhibitor, efter deres vurdering, hverken er bedre eller darligere end
lanadelumab til hele den godkendte indikation og dermed kan indga i Medicinradets
hurtigere proces pa syv uger. Medicinradet har accepteret, at subkutan C1-
esteraseinhibitor pa den baggrund kan vurderes i Medicinradets hurtigere proces.

Det kliniske spgrgsmal er:

Hvilken veerdi har subkutan Cl-esteraseinhibitor ssmmenlignet med lanadelumab som
forebyggende behandling for patienter med arveligt angiogdem?

3.1  Arveligt angioedem

HAE er en sjelden, arvelig tilstand praeget af uforudsigelige anfald af haevelser i hud og
slimhinde, kaldet arveligt angiogdem. HAE debuterer oftest i de fgrste teenagear, men
for nogle allerede i barndommen. Haevelserne er meget smertefulde og
funktionsbegraensende og rammer forskellige steder pa kroppen. Oftest rammes
ekstremiteterne, ansigtet, kgnsorganerne, mave-tarm-kanalen og de gvre luftveje.
Anfald, der rammer mave-tarm-kanalen, kan medfgre voldsomme smerter, opkast og
diarré. Et anfald kan vare op til 7 dage (gennemsnitlig 3 dage) uden behandling.

HAE kan potentielt vaere livstruende, hvis haevelserne f.eks. rammer de gvre luftveje,
hvor et larynxgdem (haevelse omkring strubehovedet og stemmelaberne) kan forarsage
luftvejsobstruktion [1]. Efter tilkomsten af de nuveerende behandlingsmuligheder er
mortaliteten faldet drastisk, og i dag forekommer der stort set ikke dgdsfald i Danmark
som fglge af HAE.

HAE skyldes en genetisk defekt i det blodbaserede protein Cl-esteraseinhibitor, hvilket
resulterer i mangelfuld eller dysfunktionel Cl1-esteraseinhibitor. Der findes flere typer af
HAE. Hyppigst forekommer type | og type Il. Type | HAE er karakteriseret ved lav produk-
tion af normalt C1-esteraseinhibitor. Op til 90 % af patienterne har type | HAE. De reste-
rende ca. 10 % har type Il HAE, som er karakteriseret ved normal produktion, men
manglende funktionalitet af C1-esteraseinhibitor. Ved begge typer af HAE kan mangel
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eller dysfunktionalitet af C1-esteraseinhibitor medfgre en kaedereaktion, der far de sma
blodkar til at leekke vaeske ud i det tilstpdende vaev. Dette er arsagen til, at et gdem
opstar [2].

Den ngjagtige forekomst af HAE er ukendt, men det anslas, at HAE pavirker ca. 1 ud af
10.000-50.000 personer verden over [1,2]. Aktuelt er der i Danmark registreret 109
patienter, som jeevnligt kontrolleres pa det Nationale Kompetencecenter for HAE pa
Odense Universitetshospital. En opggrelse fra 2014 viste, at anfaldsfrekvensen varierede
fra asymptomatiske patienter/1 anfald om aret og op til 84 anfald om aret. Den
gennemsnitlige frekvens 13 pa 17 anfald om aret [3].

Den uforudsigelige og potentielt livstruende sygdom pavirker patienternes livskvalitet.
Selv mellem anfald, hvor patienterne ellers er symptomfri, oplever mange patienter
stadig angst og begraensninger i de daglige aktiviteter [4]. Mgnstret i anfaldene og
svaerhedsgraden heraf er for den enkelte patient uforudsigeligt. Sygdomsbyrden mellem
anfaldene fylder saledes rigtig meget for HAE-patienterne. Hvornar kommer det nzeste
anfald, hvor er jeg, har jeg anfaldsmedicin i neerheden og er jeg overhovedet i stand til at
administrere medicinen selv? At leve med HAE har derfor stor betydning for
livskvaliteten med risiko for personlige omkostninger i forhold til familie- og arbejdsliv.
Netop pa grund af den store sygdomsbyrde, er det gnskeligt for HAE-patienter, at
fremtidige HAE-behandlinger ikke blot holder anfaldshyppigheden nede, men at
behandlingen sigter mod at ggre HAE-patienter anfaldsfrie.

3.2  Subkutan Cl-esteraseinhibitor

Berinert® indeholdende Cl-esteraseinhibitor er oprenset og koncentreret fra humant
plasma. Subkutan administration af Cl-esteraseinhibitor erstatter manglende eller
dysfunktionelt C1-esteraseinhibitor hos patienten, hvorved genereringen af bradykinin
bliver begraenset og risikoen for angiogdemanfald mindsket.

Berinert® til subkutan injektion er indiceret til forebyggende behandling af
tilbagevendende anfald af HAE hos unge og voksne med mangel pa funktionelt C1-
esteraseinhibitor. Den anbefalede dosis ved subkutan brug er 60 IU/kg to gange om ugen
(hver 3.-4. dag).

3.3 Nuvarende behandling

Behandlingsmal for HAE type | og Il er at minimere anfaldshyppigheden og/eller anfald-
enes svaerhedsgrad. Behandlingen af HAE er opdelt i behandling af akutte anfald og
forebyggende behandling.

Til behandling af akutte anfald anvendes enten intravengs substitution af manglende
funktionelt C1-esteraseinhibitor (produkterne Berinert®/Cinryze®/Ruconest) eller det
bradykininblokerende praeparat icatibant (Firazyr), som administreres subkutant.

Den forebyggende behandling iveerksaettes i henhold til den geldende internationale
guideline fra World Allergy Organization og European Academy Allergy and Clinical
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Immunology fra 2017 [5]. Jeevnfgr denne guideline eksisterer der ikke faste kriterier for,
hvilke patienter der tilbydes forebyggende behandling. Behovet for forebyggende
behandling vurderes under hensyntagen til patientens sygdomsaktivitet, anfalds-
frekvens/sveerhedsgrad/lokation, livskvalitet og eventuelt manglende sygdomskontrol
ved behandling af akutte anfald. Da alle disse faktorer varierer over tid, bliver behovet
for forebyggende behandling vurderet ved hvert kontrolbesgg. Patientens praeferencer
er ogsa en vaesentlig faktor, f.eks. i forhold til administrationsvej.

Til forebyggende behandling anvendes to behandlingsprincipper i Danmark. Det ene
princip bestar i intravengs substitution af manglende funktionelt C1-esteraseinhibitor, og
her anvendes et af de to produkter Berinert® eller Cinryze®. Behandlingerne
administreres intravengst og oftest hver 3.-4. dag. Det andet behandlingsprincip bestar i
at he@mme det aktive plasmakallikreins proteolytiske aktivitet, hvorved risikoen for
angiogdemanfald mindskes. Her anvendes lanadelumab (Takhzyro®), som er et humant
monoklonalt antistof. Lanadelumab er indiceret til rutinemaessig forebyggelse af
tilbagevendende anfald af HAE hos patienter pa > 12 ar og er anbefalet som mulig
standardbehandling af Medicinradet hos patienter med minimum fire anfald om
maneden [6]. Den anbefalede dosis er 300 mg subkutant hver 2. uge.

De fleste patienter administrerer selv deres forebyggende behandling (eventuelt med
hjeelp fra pargrende). Patienter, der ikke selv behersker teknikken, behandles pa lokalt
sygehus. Ud af de ca. 120 danske patienter anslar fagudvalget, at ca. 30-40 patienter far
forebyggende behandling, heraf er hovedparten i behandling med lanadelumab.

4. Metode

Medicinradets protokol for vurdering af human subkutan Cl-esteraseinhibitor til
forebyggende behandling af arveligt angiogdem beskriver ss mmen med Hdndbog for
Medicinrddets proces og metode vedr. nye lzegemidler og indikationsudvidelser, hvordan
Medicinradet vil vurdere laegemidlets vaerdi for patienterne.

5. Resultater

5.1  Klinisk spergsmél 1

5.1.1 Litteratur

Nedenfor beskriver og vurderer Medicinradet den litteratur, som ansgger har anvendt i
sin endelige ansggning.

Ansgger har sggt litteratur med sggestrengen fra protokollen og har udvalgt 8
fuldtekstartikler, som rapporterer data fra 3 studier. Herudover har ansgger inkluderet



yderligere 1 fuldtekstartikel, som er publiceret, efter litteratursggningen er udfgrt.
Fagudvalget vurderer, at studierne kan anvendes til at besvare det kliniske spgrgsmal.

Tabel 1. Oversigt over studier

Publikationer Klinisk forsgg NCT-nummer

Prevention of Hereditary Angioedema Attacks with a
Subcutaneous C1 Inhibitor [7].

Health-Related Quality of Life with Subcutaneous C1-
Inhibitor for Prevention of Attacks of Hereditary

. COMPACT NCT01912456
Angioedema [8].

Subcutaneous Cl-esterase inhibitor to prevent
hereditary angioedema attacks: Safety findings from
the COMPACT trial [9].

Long-Term Outcomes with Subcutaneous C1-
Inhibitor Replacement Therapy for Prevention of
Hereditary Angioedema Attacks [10].

Long-term efficacy and safety of subcutaneous C1-
inhibitor in women with hereditary angioedema:
subgroup analysis from an open-label extension of a

. COMPACT-OLE NCT02316353
phase 3 trial [11].

Long-term health-related quality of life in patients
treated with subcutaneous Cl-inhibitor replacement
therapy for the prevention of hereditary angioedema
attacks: findings from the COMPACT open-label
extension study [12].

Effect of Lanadelumab Compared With Placebo on
Prevention of Hereditary Angioedema Attacks: A
Randomized Clinical Trial [13].

Lanadelumab demonstrates rapid and sustained

. . ) HELP NCT02586805
prevention of hereditary angioedema attacks [14].

Impact of lanadelumab on health-related quality of
life in patients with hereditary angioedema in the
HELP study [15].

Gennemgang af studier
COMPACT er et internationalt, multicenter, randomiseret, dobbeltblindet,
placebokontrolleret fase 3-studie, som har til formal at vurdere effekt og sikkerheden af
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to forskellige doseringer af subkutan human Cl-esteraseinhibitor hos patienter med type
I eller type Il HAE. Studiet har et overkrydsningsdesign, der involverer to 16-ugers
behandlingsperioder. Patienterne randomiseres til én af to doser Cl-esteraseinhibitor
(40 1U/kg eller 60 1U/kg), som efterfglges af en tilsvarende placebobehandling (eller
omvendt). Det primaere effektmal var anfaldsfrekvens. De sekundaere effektmal var bl.a.
andelen af patienter med respons, (defineret som > 50 % reduktion i antallet af anfald
sammenlignet med placebo) og ugnskede haendelser.

HELP er et internationalt, multicenter, randomiseret, dobbeltblindet, placebokontrolleret
fase 3-studie. Studiet er et parallelgruppe studie, der inkluderer patienter pa 12 ar eller
aldre med HAE type | eller Il. De randomiseres 2:1 til lanadelumab eller placebo.
Patienter i lanadelumab-armen randomiseres yderligere 1:1:1 til ét af tre forskellige
dosisregimer. Det primaere effektmal var anfaldsfrekvens. De sekundaere effektmal var
bl.a. behov for anfaldsbehandling og ugnskede haendelser.

Open-label extension studier

For begge lzegemidler vurderes effekt og sikkerhed af langvarig forebyggende behandling
i ublindede extension studier. Der er ikke identificeret peer-reviewede publicerede
resultater fra HELP extension studiet [16]. Resultater fra studiet (final results efter 33
maneder) er dog praesenteret i forskellige konference abstracts [17-19]. Resultater fra
COMPACT open-label extension (final results efter 88 uger) (COMPACT-OLE) er publiceret
i flere peer-reviewede artikler [10-12]. Extension studierne inddrages i den samlede
konklusion med henblik pa at belyse den vedvarende effekt udover opfglgningstiden i de
randomiserede studier.

Studiernes sammenlignelighed
Populationerne i COMPACT og HELP er sammenlignelige.

Fagudvalget vurderer i gvrigt, at patientpopulationerne i studierne er sammenlignelige
med danske HAE-patienter. Det bemaerkes dog, at de yngre og zldre
patientpopulationer er underrepraesenterede i HELP og COMPACT. Baseret pa
nuvarende viden forventes der ikke anderledes effekt i disse patientgrupper.
Baselinekarakteristika for de behandlingsarme, som er relevante i denne
vurderingsrapport, er vist i tabel 2.
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Tabel 2. Baselinekarakteristika

Subkutan Cl-esteraseinhibitor Lanadelumab
(60 1U/kg hver 3.-4. dag fra (300 mg hver 2. uge fra HELP)
COMPACT)

parallelgruppe design

crossover design
Lanadelumab Placebo

N=27 N=41

Alder (ar) 36,6 14,9 40,3+13,3 40,1+ 16,8
Kvinder n (%) 32(71) 15 (55,6) 34(82,9)
Vaegt (Kg) 80,2 + 24,6 N/A N/A
BMI 27,7+6,8 31,0£7,8 27,5+7,7

Type HAE, n (%)

- Type | 37 (82) 23 (85,2) 38(92,7)
- Type Il 8(18) 4(14,8) 3(7,3)
HAE-anfald fgr 8,8 16,47 20 (8-36)* 30 (17-59)*
screening

A Gennemsnitligt antal (SD, standardafvigelse) HAE-anfald i 3 maneder op til screening.

* Median antal (IQR, interquartile range) HAE-anfald i 12 maneder op til screening.

Studiernes inklusionskriterier angiver, at patienter i COMPACT-studiet har > 4 anfald over
en 2 maneders periode (svarende til min. 2 anfald pr. maned), mens patienter i HELP-
studiet skulle have min. 1 anfald pr. maned. Begge studier har en sakaldt run-in periode,
hvor anfaldsfrekvensen vurderes pa hhv. 3 méneder for COMPACT og 4 uger for HELP
studiet.

Det er vanskeligt at vurdere, om der er betydende forskel i anfaldsfrekvensen ved
baseline mellem studierne. | COMPACT-studiet er anfaldsfrekvensen i denne periode
opgjort til 4,6 anfald/maned og 4,0 anfald/maned hos patienter behandlet med hhv. 40
IU/kg og 60 1U/kg. | HELP-studiet er den manedlige anfaldsfrekvens ved baseline opgjort
til 3,5 anfald/maned i gruppen behandlet med lanadelumab 300 mg hver 2. uge (4,0
anfald/maned i placebo-gruppen).

| HELP-studiet observeres en betydelig behandlingseffekt i placebo-armen, hvor
anfaldsfrekvensen reduceres til 1,97 anfald/maned under studiet. Det samme ses ikke i
COMPACT-studiet, hvor anfaldsfrekvensen under placebobehandling stort set er
uaendret fra baseline (3,6 anfald/maned i 40 IU/kg og 4,0 anfald/maned i 60 1U/kg).
Fagudvalget har ikke kendskab til dokumentation, der viser, om behandlingseffekten
afhaenger af udgangspunktet. Baseret pa fagudvalgets kliniske erfaring forventes
effekten relativt at vaere uafhaengig af udgangspunktet. Det er uvist, hvorfor der
observeres en relativ stor placeboeffekt i HELP-studiet, men ikke COMPACT-studiet. Det
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kan skyldes en tilfeeldighed, idet populationerne er sma, og da det er velkendt, at der for
den enkelte patient kan veere vaesentlige udsving i anfaldsfrekvens over tid.

5.1.2 Databehandling og analyse

| dette afsnit er ansggers datagrundlag, databehandling og analyse for hvert effektmal
beskrevet.

Statistiske analyser

Ansgger har ikke udfgrt formelle sammenlignende statistiske analyser mellem subkutan
Cl-esteraseinhibitor og komparator, da de ikke har fundet grundlag for det. Ansgger
fremhaever bl.a., at der er anvendt forskellig statistisk metodik i COMPACT og HELP. Der
er desuden forskelle i studiedesignet for de inkluderede studier. COMPACT er et
overkrydsningsstudie, mens studiet med lanadelumab er et parallelgruppestudie. |
overkrydsningsstudier kan der vaere problemer med bl.a. carry-over-effekter fra den ene
behandlingsperiode til den anden. | COMPACT-studiet anvendes derfor en to ugers
opstarts- eller udvaskningsperiode.

Der er ogsa forskel i behandlingsvarigheden mellem de inkluderede studier, hvor
effektestimaterne for subkutan Cl-esteraseinhibitor er baseret pa 16 ugers behandling
(14 uger nar der tages hgjde for udvaskning ved overkrydsning), mens effektestimater
for lanadelumab baseres pa 26 ugers aktiv behandling. Det er vanskeligt at vurdere, om
forskellen i behandlingsvarighed har indflydelse pa effektestimaterne. Fagudvalget
vurderer dog, at behandlingsvarigheden formentlig ikke pavirker sammenligneligheden
af estimaterne, fordi data er opgjort pa det tidspunkt, hvor leegemidlerne forventes at
have maksimal effekt, altsa efter steady state-koncentrationen er opnaet.

Fagudvalget har baseret deres vurdering af subkutan Cl-esteraseinhibitor pa en
kvalitativ gennemgang af data for henholdsvis Cl-esteraseinhibitor og lanadelumab
overfor placebo, da det samlet set vurderes, at studierne er tilstraekkelig ens til at dette
er acceptabelt, og da sammenlignende statistiske analyser ikke er tilradelige grundet
forskellig statistisk metodik.

5.1.3  Evidensens kvalitet

Medicinradet har vurderet risikoen for bias i COMPACT og HELP. Vurderingen fremgar af
Bilag 1. | begge studier er det vurderet, at risikoen for bias er lav.

5.1.4  Effektestimater og kategorier

| tabellen herunder fremgar de absolutte og relative effektforskelle fra COMPACT og
HELP, som anvendes i fagudvalgets vurdering af klinisk spgrgsmal 1.



Tabel 3. Data fra COMPACT og HELP til vurdering af klinisk spgrgsmal 1

Effektmal

Malenhed (MKRF)

Vigtighe

d

Subkutan Cl-esteraseinhibitor vs. placebo
(60 1U/kg hver 3.-4. dag fra COMPACT)

Mean (Cl)
eller % (n/N)

Absolut forskel

(95 % Cl)

Relativ forskel
(95 % ClI)

Lanadelumab vs. placebo
(300 mg hver 2. uge fra HELP)

Mean (Cl)
eller n/N

Absolut forskel

(95 % Cl)

Relativ forskel
(95 % ClI)

Anfaldsfrihed Andel af patienter som o Kritisk Intervention 40,0 % (18/45) 44,4 % (12/27)
oplever en 100 % reduktion i 40,0 %-point RR 37,0 42,0 %-point RR 18,2
anfaldsfrekvens fra baseline (25,5; 54,5) (2,30; 595,7) (18,1; 61,8) (2,5; 132,2)**
(10 %-point) Placebo 0% (0/45) 2,4 % (1/41)
Helbreds- /ndring fra baseline malt Kritisk Intervention 86,12 point* EQ-5D-VAS* - 21,29 point
relateret med Angioedema Quality of (SD 12,32) 9,96 point (1,99; (-28,21;-14,37) 16,57 point
livskvalitet I(iée Q'ui;tionnaire (AE-Qol) o 78,11 point* 17,94) - 4,72 point (-28,53; - 4,62)
oin
P (SD 21,77) (-10,46; 1,02)
Andel af patienter som Intervention 80,77 % (21/26)
oplever en forbedring pa 6 OR 7,20
point fra baseline (2,22; 23,37)
Placebo 36,84 % (14/38)
Anfaldsfrekvens Anntallet HAE-anf-aId pr. Vigtigt Intervention 0,52 (0,0; 1,04) Rate ratio 0,26 (0,14; 0,46) Rate ratio
maned (15 %-point) - 3,51 anfald -1,71 anfald
0,13 0,13
(-4,21; -2,81) (-2,09; -1,33) .
Placebo 4,03 (3,51; 4,55) (0,08-0,21) 1,97 (1,64; 2,36) (0,07;0,24)
Bivirkninger Andel pa?tlenter der ophgrer  Vigtigt Intervention 2,3 % (2/45)*** 0% (0/27)*** RR 0,50
behandling grundet 1,2 %-point RR 2,00 - 2,4 %-point (0,02;
bivirkninger (-2,8; 5,0)%** (0,18; 21,65)*** (-9,9; 5,0)*** A
(10 %-point) Placebo 1,2 % (1/45)*** 2,4% (1/41)*** 11,84)

Cl = konfidensinterval, OR = Odds Ratio, RR = relativ risiko, ¥*Data fra EQ-5D-VAS score efter 14 ugers behandling. **Udregnet af Medicinradst baseret pa handelsesfrekvenserne i interventions- og komparatorarmen.
***Data for ugnskede haendelser fremfor bivirkninger baseret pa tilgeengelighed.
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Anfaldsfrihed

Som beskrevet i protokollen er effektmalet anfaldsfrihed kritisk for vurderingen af lazegemidlets
vaerdi for patienterne, fordi det at opna anfaldsfrihed vil fjerne den uforudsigelighed, som
patienterne lever med, herunder ogsa frygten for larynxgdem, som har stor betydning for
patienternes livskvalitet.

| COMPACT-studiet oplevede 40,0 % (18/45) af patienterne, at de blev anfaldsfri ved behandling
med Cl-esteraseinhibitor 60 IU/kg hver 3.-4. dag, mens 0 % (0/45) af patienterne behandlet med
placebo oplevede anfaldsfrihed.

| HELP-studiet oplevede 44,4 % (12/27) af patienterne, at de blev anfaldsfri ved behandling med
lanadelumab 300 mg q2w, mens 2,4 % (1/41) af patienterne behandlet med placebo oplevede
anfaldsfrihed.

Fagudvalget vurderer, at raterne for anfaldsfrined fra COMPACT og HELP indikerer, at subkutan
Cl-esteraseinhibitor og lanadelumab er lige gode, hvad dette effektmal angar. Dette baseres pa
observationen af, at den absolutte forskel i anfaldsfrihed er hhv. 40 % for C1-esteraseinhibitor 60
IU/kg hver 3.-4 dag og 42 %* for lanadelumab 300 mg g2w. Der ses altsa en forskel pa 2 %-point
mellem de to behandlinger, hvilket er mindre end den mindste klinisk relevante forskel pa 10 %-
point.

Fagudvalget bemaerker, at der er en relativ risiko for anfaldsfrihed pa RR: 37,0 (2,30; 595,7) for
subkutan Cl-esteraseinhibitor og en tilsvarende RR: 18,2 (2,5;132,2) for lanadelumab. Dog er
disse estimater meget sensitive overfor sma aendringer, da der er meget fa/ingen haendelser i
placebogrupperne. Dette afspejles ogsa i de meget brede konfidensintervaller, hvorfor de er
tillagt mindre vaegtning i vurderingen.

Helbredsrelateret livskvalitet

Som beskrevet i protokollen er effektmalet livskvalitet kritisk for vurderingen af laegemidlets
veerdi for patienterne, fordi HAE under anfald savel som mellem anfald pavirker patientens
livskvalitet.

Medicinradet har gnsket livskvalitet belyst ved det validerede spgrgeskema Angioedema Quality
of Life Questionnaire (AE-Qol). Dette veerktgj er dog ikke anvendt i COMPACT-studiet. Ansgger
har derfor valgt at praesentere data fra EQ-5D for subkutan Cl-esteraseinhibitor.

| COMPACT-studiet viste sendringen fra baseline til uge 14 pa EQ-5D-VAS-scoren (patientens egen
vurdering af helbred) en forbedret livskvalitet for patienter behandlet med subkutan C1-
esteraseinhibitor 60 IU/kg sammenlignet med placebo (forskel mellem grupperne: 9,96 point (95
% Cl 1,99; 17,94)). Forskellen i EQ-5D-indeksscore (sammenfatter de 5 dimensioner mobilitet,
personlig pleje, seedvanlige aktiviteter, smerter/ubehag og angst/depression) var ikke signifikant
forskellig for subkutan Cl-esteraseinhibitor sammenlignet med placebo (forskel mellem
grupperne: 0,04 (95 % CI 0,01; 0,08)).

| HELP-studiet oplevede patienter behandlet med lanadelumab 300 mg gq2w en reduktion pa AE-
Qol pa 21,29 point (14,37; 28,21), mens patienter i placebogruppen i gennemsnit oplevede en
mindre markant forbedring, udtrykt ved en reduktion pa 4,72 point (-1,02; 10,46). De
gennemsnitlige sendringer fra baseline indikerer, at patienter behandlet med lanadelumab
oplever en klinisk betydende forbedring af deres livskvalitet sammenlignet med placebo pa 16,57
point (4,62; 28,53), hvilket er hgjere end den mindste klinisk relevante forskel pa 6 point.

142 %: 44,4 % af patienterne er anfaldsfri og herfra fratraekkes de 2,4 % som er anfaldsfri i placeboarmen.
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Resultaterne fra HELP-studiet viser i gvrigt, at en betydeligt hgjere andel af patienter behandlet
med lanadelumab (80,77 %) oplever en forbedring pa minimum 6 point sammenlignet med
placebo (36,84 %). | HELP-studiet blev EQ-5D ogsa anvendt (dog EQ-5D-5L modsat COMPACT hvor
det var EQ-5D-3L). Forskellen i den gennemsnitlige @endring i EQ-5D-indeksscore og VAS score fra
baseline til dag 182 mellem lanadelumab og placebo var ikke statistisk signifikant [15].

Fagudvalget vurderer, at der ses forbedret helbredsrelateret livskvalitet for begge laegemidler
overfor placebo, men at de prasenterede resultater ikke kan anvendes til at afggre om subkutan
Cl-esteraseinhibitor er klinisk bedre eller ringere end lanadelumab, da de anvendte vearktgjer i
COMPACT og HELP er forskellige.

Anfaldsfrekvens

Som beskrevet i protokollen er effektmalet anfaldsfrekvens vigtigt for vurderingen af leegemidlets
veerdi for patienterne, fordi det primaere behandlingsmal med rutinemaessig forebyggelse er at
reducere frekvensen af HAE-anfald.

Data for anfaldsfrekvens er opgjort pa flere forskellige mader i studierne og efterfglgende
analyser. Ser man pa den absolutte reduktion i antallet af HAE-anfald, viser data fra COMPACT en
reduktion pa 3,51 (2,81; 4,21) anfald/maned ved behandling med 60 IU/kg sammenlignet med
placebo. | HELP-studiet viser lanadelumab 300 mg hver anden uge en reduktion pa 1,71 (1,33;
2,09) sammenlignet med placebo. Her bgr det dog bemaerkes, at placeboresponset i HELP-studiet
er betydeligt stgrre end i COMPACT-studiet [20].

| HELP-studiet er der ogsa beregnet en relativ risikoreduktion som er baseret pa en Poisson
regressionsmodel. Med henblik pa at ggre data fra studierne sammenlignelige har ansgger pa
tilsvarende vis beregnet en relativ risikoreduktion fra COMPACT-studiet. Den relative reduktion
ved behandling med lanadelumab 300 mg hver anden uge sammenlignet med placebo er 0,13
(0,07; 0,24). Ved behandling med subkutan Cl-estereaseinhibitor 60 IU/kg er den relative
reduktion beregnet til 0,13 (0,08; 0,21).

Nedenfor fglger en oversigt over svaerhedsgraden af de tilbagevaerende anfald
(gennembrudsanfald) ved de to behandlinger.

Tabel 4. Oversigt over sverhedsgrad af anfald.

COMPACT studiet HELP Studiet

Subkutan C1- Lanadelumab

esteraseinhibitor (300 mg hver 2.

(60 1U/kg hver 3.- uge)

4. dag)
Anfaldsfrie 40 % (18/45) 0% (0/45) 44 % (12/27) 2% (1/41)
Mild 18 % (8/45) 2 % (1/45) 11 % (3/27) 2% (1/41)
Moderat 29 % (13/45) 22 % (10/45) 37 % (10/27) 61 % (25/41)
Svaer 9% (4/45) 69 % (31/45) 7% (2/27) 34 % (14/41)
Ukendt 4% (2/45) 7 % (3/45) - -

Af oversigten fremgar, at patienter i aktiv behandling har feerre anfald end patienter behandlet
med placebo, samt at “gennembrudsanfaldene” hovedsageligt er af mild/moderat sveerhedsgrad.
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Der ses fa svaere “gennembrudsanfald” for patienter i aktiv behandling sammenlignet med
placebo.

For bade subkutan Cl-esteraseinhibitor og lanadelumab foreligger der open-label extension-
studier. Patienter behandlet med subkutan Cl-estraseinhibitor blev fuldt i 88 uger (ca. 20
maneder), mens patienterne behandlet med lanadelumab blev fuldt i 33 maneder. Effekten af
subkutan Cl-esteraseinhibitor og lanadelumab ser ud til at veere vedvarende i de respektive
open-label extension studier. Anfaldsfrekvensen forbliver pa et lavt niveau med begge
behandlinger (gennemsnitlig 0,5 + 0,9 anfald/maned med subkutan Cl-esteraseinhibitor og 0,25
+ 0,6 anfald/maned med lanadelumab). | begge extension studier oplever stort set alle patienter
en reduktion pa minimum 50 % i deres anfaldsfrekvens (ca. 92 % med subkutan C1-
esteraseinhibitor og ca. 97 % med lanadelumab).

Fagudvalget vurderer, at de relative risikoreduktioner bedst afspejler effekten af de undersggte
behandlinger, da der her tages hgjde for forskellen i placeborespons i COMPACT og HELP-
studierne. De relative risikoreduktioner pa 0,13 (0,08; 0,21) og 0,13 (0,07; 0,24) for henholdsvis
Cl-estereaseinhibitor og lanadelumab viser, at de to behandlinger er sammenlignelige hvad
angar anfaldsfrekvens. Det samme ggr sig geeldende for den vedvarende effekt af C1-
estereaseinhibitor og lanadelumab pa patienternes anfaldsfrekvens.

Bivirkninger

Som beskrevet i protokollen er effektmalet bivirkninger vigtigt for vurderingen af leegemidlets
veerdi. Medicinradet gnsker bivirkninger opgjort som andel af patienter, der ophgrer
behandlingen pa grund af bivirkninger, og en forskel mellem grupperne pa 10 %-point anses som
klinisk relevant.

Ansgger har ikke udfgrt en komparativ analyse for dette effektmal, idet der ikke findes data pa
bivirkninger, som medfgrer behandlingsophgr. Der findes data pa andelen af patienter, som
ophgrer med behandling pa grund af ugnskede haendelser. Heller ikke for denne opggrelse har
ansgger fundet grundlag for at lave en komparativ analyse.

For begge behandlinger galder, at de er forbundet med meget fa haendelser, som medfgrer
ophgr af behandlingen. | COMPACT studiet er der samlet set 2 ud af 86 patienter behandlet med
subkutan Cl-esteraseinhibitor, som ophgrer behandlingen grundet en ugnsket haendelse
(urticaria og forhgjede lever-aminotransferaser). For lanadelumab ophgrte ingen patienter ud af
de 27 patienter, behandlet med 300 mg hver anden uge, behandlingen.

Fagudvalget bemaerker, at milde reaktioner ved injektionsstedet var de hyppigste forekommende
ugnskede handelser for bade subkutan Cl-esteraseinhibitor og lanadelumab i COMPACT og
HELP. Der blev ikke registreret nogen alvorlige bivirkninger for hverken Cl-esteraseinhibitor eller
lanadelumab.

Overordnet set vurderer fagudvalget, at begge leegemidler er yderst veltolererede, og at der ikke
er betydende forskelle i sikkerhedsprofilerne.

5.1.5 Fagudvalgets konklusion

Fagudvalget vurderer, pa det nuvaerende datagrundlag, at subkutan Cl-esteraseinhibitor samlet
set er lige sa effektivt og sikkert til forebyggende behandling af arveligt angiogdem som
lanadelumab. Begge lzegemidler er omtrent lige gode til at reducere anfaldsfrekvensen (subkutan
Cl-esteraseinhibitor: rate ratio 0,13 (0,08; 0,21) og lanadelumab: rate ratio 0,13 (0,07; 0,24) og

Side 16/24



vurderes til at have vedvarende effekt af sammenlignelig stgrrelse. Begge lzegemidler medfgrer
anfaldsfrihed hos omkring 40 % af patienterne. Der er ikke registreret alvorlige bivirkninger i de
kliniske studier COMPACT (subkutan Cl-esteraseinhibitor) og HELP (lanadelumab), og de hyppigst
observerede ugnskede handelser er milde reaktioner ved injektionsstedet

Vurderingen er baseret pa en deskriptiv sammenligning af data fra studierne COMPACT og HELP,
hvor henholdsvis subkutan Cl-esteraseinhibitor og lanadelumab er sammenlignet med placebo.
Der findes ikke direkte sammenlignende studier, og det har ikke vaeret muligt at udfgre indirekte
sammenlignende statistiske analyser. Fagudvalget har derfor ikke kategoriseret veerdien af
subkutan Cl-esteraseinhibitor overfor lanadelumab, da sammenligningen er forbundet med
vaesentlig usikkerhed og ikke tillader en kategorisering i henhold til Medicinradets metode.

Fagudvalget gnsker at papege, at subkutan Cl-esteraseinhibitor er en velkommen
behandlingsmulighed til forebyggende behandling hos gravide og ammende kvinder, da den
anden subkutane forebyggende behandling lanadelumab er kontraindiceret i disse
patientgrupper.

6. Andre overvejelser

Produktresuméet for lanadelumab omtaler en mulighed for at reducere doseringsfrekvensen fra
300 mg hver 2. uge til 300 mg hver 4. uge. For subkutan Cl-esteraseinhibitor papeger ansgger
ogsa, at mange patienter kan behandles med en reduceret dosis pa 40 1U/kg. Produktresuméet
for subkutan Cl-esteraseinhibitor angiver dog ingen retningslinjer for handtering af
dosisreduktion i klinikken [21].

For begge behandlinger er det uklart, hvor mange patienter som vil opna tilstraekkelig effekt ved
en reduceret dosis. Denne uklarhed medfgrer betydelige usikkerheder i de sundhedsgkonomiske
analyser, og derfor har fagudvalget efterspurgt, at ansgger undersgger og redeggr for, om der
findes evidens (gerne publiceret), som kan anvendes til at understgtte antagelserne om, at nogle
af patienterne kan behandles med en reduceret dosis. Dette gaelder for bade intervention og
komparator.

Fagudvalget har ogsa efterspurgt, at ansgger redeggr for exposure-response forhold for de to
dosisregimer 60 IU/kg hver 3.-4. dag og 40 IU/kg hver 3.-4. dag og ogsa gerne en redeggrelse over
exposure-safety forhold.

Pa baggrund heraf bgr ansgger vurdere, hvor mange patienter, der forventes at kunne reduceres
til en dosis pa 40 IU/kg.

Ansgger har leveret fglgende oplysninger som svar pa fagudvalgets spgrgsmal

Patientdata fra COMPACT og fra raske personer er blevet anvendt i en populations-
pharmakokinetisk model [22]. Denne model understgtter, at stgrstedelen af patienterne
behandlet med 60 IU/kg og 40 1U/kg vil have Cl-inhibitor niveauer pa over 38 % af normalt
niveau pa ethvert tidspunkt under behandlingen, hvilket er klinisk relevant, da patienter med
mindre end 38 % af normalt C1-inhibitor niveau har stgrre sandsynlig for at opleve anfald [23].

En exposure-respons analyse forudsiger, at 50 % (40 1U/kg) og 67 % (60 IU/kg) af patienterne vil
opleve mindst 70 % reduktion i risikoen for et anfald [24].
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| COMPACT oplevede 67 % af patienterne behandlet med 40 IU/kg mindst 70 % reduktion i
antallet af anfald sammenlignet med placebo. Dette er flere end forventet baseret pa exposure-
response analysen. | gruppen behandlet med 60 IU/kg oplevede

83 % mindst 70 % reduktion i antallet af anfald.

Til sammenligning opnadede 66,1 % af patienterne i HELP behandlet med lanadelumab 300 mg
hver 4. uge, at antallet af anfald blev reduceret med mindst 70 %. Det tilsvarende tal for 300 mg
lanadelumab hver 2. uge er 79,1 %.

Ansgger oplyser, at der i visse behandlingscentre i - er klinisk praksis for at
dosisreducere bade lanadelumab og subkutan Cl-esteraseinhibitor. Der synes ikke at foreligge en
fast praksis for eller vejledning i dosisreduktion af subkutan Cl-esteraseinhibitor. Malet for
behandlingen er ogsa varierende, idet det kliniske mal nogle steder er at reducere
anfaldsfrekvensen, mens malet andre steder er at opna anfaldsfrihed.

Fagudvalgets vurdering:

- Fagudvalget bemaerker, at ansgger ikke giver noget bud pa, hvor stor en andel af de danske
patienter, som forventes at kunne dosisreduceres.

- COMPACT-studiet understgtter, at der er god effekt ved anvendelse af 40 IU/kg, om end
denne er mindre end effekten ved brug af 60 IU/kg.

- Der foreligger ikke retningslinjer for dosisreduktion i produktresuméet for subkutan C1-
esteraseinhibitor.

- Der findes ikke en klinisk praksis i Danmark for dosisreduktion af subkutan C1-
esteraseinhibitor.

- Data praesenteret af ansgger for dosisreduktion af bade lanadelumab og subkutan C1-
esteraseinhibitor i - er yderst sparsomt, og ikke repraesentativt for dansk klinisk
praksis, da sundhedssystemet i - fungerer vaesentligt anderledes end i Danmark.

- Populationen af patienter med arveligt angiogdem er yderst heterogen, idet der er stor
forskel pa anfaldsfrekvens, svaerhedsgrad af anfaldene og hvor pa kroppen anfaldene
rammer. Samtidig vil alle disse faktorer ogsa variere over tid for den enkelte patient,
hvorfor behovet for forebyggende behandling ogsa kan variere over tid. Behandlingen er
derfor i hgj grad individuelt tilpasset.

Fagudvalget konkluderer, at data fra COMPACT-studiet understgtter, at der kan dosisreduceres
fra 60 IU/kg til 40 IU/kg. Det er dog ikke muligt pa det nuvaerende datagrundlag at definere,
hvilke patienter som kan dosisreduceres, uden at effekten af behandlingen mindskes. Der findes
heller ingen evidens, som belyser, hvor stor en andel af patienterne i Danmark som vil kunne
reducere dosis af subkutan Cl-esteraseinhibitor. Pa nuvaerende tidspunkt er der sparsom erfaring
med dosisreduktion af lanadelumab i klinikken, men det skgnnes, at andelen som kan
dosisreduceres, over tid vil veere af samme stgrrelsesorden for subkutan Cl-esteraseinhibitor
som for lanadelumab.

7. Relation til behandlingsvejledning

Der findes ikke en relevant behandlingsvejledning.
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11. Bilag

Bilag 1: Cochrane — risiko for bias

Vurdering af risiko for bias ved Cochrane risk of bias tool 2.0.

Tabel 5. Vurdering af risiko for bias i COMPACT. NCT01912456

Bias Risiko for bias Uddybning

Risiko for bias i Lav Randomiseringen er foregaet ved brug af interactive-
randomiserings- response system, altsd en central randomiseringsprocedure.
processen

Effekt af tildeling til Forbehold Dobbeltblindet studie. Hverken personale eller patienter har
intervention kendskab til, hvilken behandling patienterne far.

Placebomedicin er pakket pa en made, der sikrer blinding.
Det er dog muligt, at patienter og personale kan raesonnere
sig frem til om patienten modtager aktiv behandling baseret
pa patientens anfaldsmgnster.

Lav Alle effektivitetsanalyser er foretaget pa intention to treat-
populationen, svarende til alle randomiserede patienter.
Manglende data for Sikkerhedsdatasaettet bestod af alle forsggspersoner, der
effektmal modtog minimum en dosis af studiemedicin.

Manglende data blev ikke forsggt imputeret.

Lav Dobbeltblindet studie. Hverken personale eller patienter har
kendskab til, hvilken behandling patienterne far.
Placebomedicin er pakket pa en made, der sikrer blinding.

Risiko for bias ved
indsamlingen af data

Risiko for bias ved Lav Analyser udfgrt efter den offentliggjorte protokol og
udveelgelse af tilhgrende statistiske analyseplan.

resultater, der

rapporteres

Overordnet risiko for  Lav
bias
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Tabel 6. Vurdering af risiko for bias i HELP. NCT02586805

Bias Risiko for bias

Risiko for bias i
randomiserings- Forbehold
processen

Uddybning

Patienterne er randomiseret 2:1 til enten placebo eller
lanadelumab. For lanadelumab er patienterne randomiseret
1:1:1 til én af de tre aktive behandlingsarme. Alle patienter
modtog injektioner hver 2. uge. Patienter allokeret til aktiv
behandling hver 4. uge fik placebo mellem de aktive
behandlinger. Randomisering foregik via et interaktivt
webbaseret randomiseringssystem (Rho Inc) af blindet
studiepersonale. Randomiseringen var stratificeret pa den
normaliserede anfaldsfrekvens.

Det er muligt, at patienter og personale kan raesonnere sig
frem til, om patienten modtager aktiv behandling baseret pa
patientens anfaldsmgnster.

Der er tendens til forskelle i visse baselinekarakteristika,
f.eks. den historiske anfaldsfrekvens, kgnsfordeling og
anvendelse af forebyggende behandling op til studiets start.

Effekt af tildeling til Lav
intervention

Dobbeltblindet studie. Hverken personale eller patienter har
kendskab til, hvilken behandling patienterne far.

Lav Alle effektivitetsanalyser blev udfgrt pa intention to treat-
population, defineret som alle randomiserede patienter
eksponeret for aktiv behandling eller placebo.
Sikkerhedsanalyser blev udfgrt pa sikkerhedspopulationen,

Manglende data for som omfattede alle patienter, der modtog en eller flere doser
effektmal af studiemedicin; analyser blev udfgrt i henhold til den
faktiske modtagne behandling.
Der er transparent og sammenligneligt frafald i alle
behandlingsarme.
Risiko for bias ved Lav Dobbeltblindet studie. Hverken personale eller patienter har
indsamlingen af data kendskab til, hvilken behandling patienterne far.
Risiko for bias ved Lav Analyser udfgrt efter den statistiske analyse plan.
udveelgelse af
resultater, der
rapporteres
Lav Den samlede risiko for bias vurderes som lav, selvom

Overordnet risiko for
bias

ubalance i visse baselinekarakteristika medfgrer forbehold i
forhold til randomiseringen.
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Ansvarsomrade
Telefonnummer

E-mail

Navn

Titel
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Telefonnummer

E-mail

Overview of the pharmaceutical

Stina Johansson

Market Access Manager, Nordics
Market Access and Health Economics
+46 (0)70 252 00 08

Stina.johansson@cslbehring.com

Helena Stensman

Scientific Advisor, Nordics
Medical
+46 (0)736 56 74 08

Helena.stensman@cslbehring.com

Proprietary name

Berinert® 2000 IU and 3000 IU for subcutaneous injection (SC)

Generic name

Cl-esterase inhibitor (human) subcutaneous

Marketing authorization holder in
Denmark

CSL Behring GmbH

ATC code

BO6ACO1

Pharmacotherapeutic group

Medicines used in hereditary angioedema: C1-inhibitor, plasma derived

Active substance(s)

Cl-esterase inhibitor (human)

Pharmaceutical form(s)

Subcutaneous use

Mechanism of action

Substitution of the deficient Cl-esterase inhibitor activity
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Dosage regimen

The recommended dose of Berinert® SC is 60 1U/kg body weight twice weekly (every
3-4 days) (1, 2)

*- Real world data from

- Clinical trial COMPACT (Berinert® SC vs Placebo) shows that 40 IU/kg is used in 50%
of the study population with similar efficacy and safety results as 60 1U/kg ((4)
published). The information about the 40 1U/kg dose has also been added to section
5.1 in the SmPC, and the Danish SmPC has recently been updated.

- Clinical recommendation in Spain shows that similar low doses are recommended
for Berinert® SC ((5) published)

Therapeutic indication relevant for
assessment (as defined by the European
Medicines Agency, EMA)

Berinert® for subcutaneous injection is indicated for prevention of recurrent
Hereditary Angioedema (HAE) attacks in adolescent and adult patients with C1-
esterase inhibitor deficiency.

Other approved therapeutic indications

N/A

Will dispensing be restricted to
hospitals?

BEGR - kun til sygehuse

Combination therapy and/or co-
medication

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

Vials:
1x2000 IU, 5 x 2000 IU and 20 x 2000 IU

1 x 3000 IU, 5 x 3000 IU and 20 x 3000 1U

Orphan drug designation

No

3. Abbrevations

Abbreviation Definition

AE Adverse event

AE-QoL Angioedema Quality of Life
BMI Body mass index

BW Body weight

C1-INH Cl-esterase inhibitor

DMC Danish Medicines Council
EMA European Medicines Agency

Side 5/58

Medicinrddet Dampfaergevej 27-29, 3. th. DK-2100 Kgbenhavn @ +4570103600 medicinraadet@medicinraadet.dk www.medicinraadet.dk



:"» Medicinradet

EPAR European Public Assessment Report
EQ-5D European Quality of Life-5 Dimensions Questionnaire
HADS Hospital Anxiety and Depression Scale
HRQoL Health Related Quality of Life
HSV Health State Value
ISR Injection site reactions
\% Intravenous
LTP Long-term prophylactic treatment
OLE Open-label extension
PICO Population Intervention Comparator Outcome
RCT Randomized controlled trial
SC Subcutaneous
SmPC Summary of Product Characteristics
TSQM Treatment Satisfaction Questionnaire for Medication
VAS Visual Analogue Scale
WPAI Work Productivity and Activity Impairment
4. Summary

This application describes the literature search, the selection of publications and the assessment of safety and efficacy
of Berinert® 2000 IU and 3000 IU for subcutaneous injection (in this report referred to as Berinert® SC) versus
lanadelumab (Takhzyro®) 300 mg for subcutaneous administration for prevention of attacks in severe Hereditary
Angioedema (HAE) based on the PICO and pre- defined clinical outcomes in the Medicines Council protocol from January
2021 (2).

Data from two randomized clinical trials (RCTs) (4, 7) and two indirect comparisons on individual patient data from the
same trials (8)? anc.l demonstrated similar safety and efficacy of Berinert® SC versus Takhzyro® in routine
prophylaxis of HAE attacks with reference to the defined critical clinical outcomes related to reduction of HAE attacks.

This application also presents long-term efficacy of Berinert® SC related to reduction of attack frequency (10) and long-
term quality of life data from the COMPACT open-label extension (OLE) study of Berinert® SC that was published after
the performance of the literature search (11).

There were not sufficient data to assess differences in effect with regards to the other critical clinical outcomes defined
by the Medicines Council protocol, i.e., 100% attack free, safety, and health-related Quality of Life (HRQoL). However,
HRQoL outcome data from pivotal studies of Berinert® SC and Takhzyro® are presented and further discussed in this
application. An indirect comparison of HRQoL outcomes was not possible since different HRQoL tools were used in the
different clinical studies on Berinert® SC and Takhzyro® 300 mg.

Berinert® SC has demonstrated a very beneficial short and long-term safety profile and tolerability which is expected
since Cl-esterase inhibitor (C1-INH) as an active ingredient has be used for more than 40 years in clinical practice. The
beneficial outcomes of Berinert® SC are assumed similar to the safety and efficacy outcomes of Takhzyro®. This is based

! Published poster at the ISPOR conference 2020
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_showing similar attack rates in patients using Takhzyro® vs Berinert® SC. In addition, there are patient groups
in which some of the available treatments are not indicated, e.g., Takhzyro® for pregnant and lactating women.

The clinical outcomes in terms of monthly attack rate reductions have been shown in indirect comparisons to be similar
for both Berinert® SC 60 1U/kg and 40 IU/kg vs. Takhzyro® respectively. Some naive indirect comparisons have been
presented in table A4 (e.g., withdrawals due to adverse events). Overall, the general safety profile and the increase in
HRQoL among patients receiving treatment with Berinert® SC and Takhzyro® are considered good, where significant
differences are not expected.

The conclusion is that Berinert® SC generates a high, added clinical value for reduction of attack frequency, which is
considered the most relevant treatment goal in a very severe and potentially life-threatening disease.

5. Literature search

A literature search was performed by CSL Behring on January 22, 2021, following the search strategy defined by the
Medicines Council protocol for Berinert® SC for severe hereditary angioedema (Document number 97666, approved Jan
11, 2021) (2).

Inclusion and exclusion criteria have been explained in detail in Appendices (Table Al).

Inclusion criteria: The Danish Medicines Council (DMC) requests data from full-text articles published in scientific, peer-
reviewed journals and data from the European Medicines Agency's (EMAs) European Public Assessment Reports (EPAR).
The data will comply with the descriptions in the protocol (2).

Unpublished data and abstracts/posters on indirect comparisons between Berinert® SC and Takhzyro® have also been
included in the analysis. Since there are no studies on direct comparisons between Berinert® SC and Takhzyro®, studies
on indirect comparisons have been added to the full-text review. In addition, EMA's EPAR for its comparator Takhzyro®
has also been investigated (12). There is no EPAR for the current medical product Berinert® SC since Berinert® SC was
not market approved through the centralized process at EMA. The summary of product characteristics of Berinert® SC
has been assessed (1). Additional articles/posters/unpublished data outside the search string and pre-defined PICO from
the Medicines Council that might be of interest for the final discussion have also been added to the initial search.

Exclusion criteria: Articles with populations other than those specified in the Medicines Council protocol and articles
that do not report at least one of the critical or important outcomes from section Clinical questions have been excluded
(2). Abstracts and posters were excluded unless they presented an indirect comparison with relevant clinical outcomes
between Berinert® SC and Takhzyro®.

Some adjustments in the search strings have been made to include conference abstracts and grey literature. The
rationale behind this inclusion was the potential identification of ongoing unpublished studies on indirect comparisons

between Berinert® SC and Takhzyro®.

Searches were performed in Medline (PubMed) and CENTRAL Database (Cochrane Library) (Table 1).
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Database Platform Date of search completion
CENTRAL Cochrane Library 2021-01-22
Medline PubMed (NCBI) 2021-01-22

Search strings for both databases are presented below.

Table 2 Search string PubMed according to Medicines Council protocol (2), conducted on Jan 22, 2021

# Search string Hits
#1 "Angioedemas, Hereditary"[Mesh] 1162
#2 (C1[tiab] AND Inhibitor*[tiab] AND 3511
Deficienc*[tiab]) OR (hereditary[tiab] AND
(edema*[tiab] OR oedema*[tiab] OR
angioedema*[tiab] OR angiooedema*[tiab]))
#3 #1 OR #2 3597
#4 prophyl*[tiab] OR prevent*[tiab] 1612670
#5 #3 AND #4 686
#6 lanadelumab[nm] OR DX-2930[tiab] OR 46
Takhzyro[tiab] OR lanadelumab][tiab]
#7 "Complement C1 Inhibitor Protein"[Mesh] 1161
48 (C1*[tiab] AND Inhibitor*[tiab]) OR 6 365
Cinryze[tiab] OR Berinert[tiab] OR C1NH][tiab]
OR C1IN[tiab]
#9 #7 OR #8 6598
#10 #6 OR #9 6618
#11 (randomized controlled trial[pt] OR 1282310
controlled clinical trial[pt] OR
randomised[tiab] OR randomized[tiab] OR
placeboltiab] OR clinical trials as
topic[mesh:noexp] OR randomly[tiab] OR
trial[ti]) NOT (animals[mh] NOT humans
[mh])
#12 #5 and #10 and #11 78
#13* (conference*[tiab] OR congress*[tiab]) 107 553
#14* #11 OR #13 1380808
#15* #5 and #10 and #14 78

*Additional search strings to check conference/congress abstracts on indirect comparisons between Berinert® SC and Takhzyro®.

Table 3 Search string CENTRAL (via Cochrane Library) according to Medicines Council protocol (2), conducted on Jan 22, 2021

# Search string* Hits
#1 [mh "Angioedemas, Hereditary"] 116
#2 (C1 AND Inhibitor* AND Deficienc*):ti,ab,kw 85

Medicinradet
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# Search string* Hits

#3 (hereditary AND (edema* or oedema* or 396
angioedema* or angiooedema*)):ti,ab,kw

#4 (13-#3) 401

#5 (prophyl* or prevent*):ti,ab or 173794
prophylaxis:kw

#6 #4 AND #5 206

#7 (DX-2930 OR Takhzyro OR 56
lanadelumab):ti,ab, kw

#8 [mh “Complement C1 Inhibitor Protein”] 83

#9 ((C1* AND Inhibitor*) OR Cinryze OR Berinert | 1062
OR C1NH OR C1IN):ti,ab,kw

#10 #8 OR #9 1062

#11 #7 OR #10 1104

#12 #6 AND #11 168

*Abstracts and posters were already included in the initial search string, so no additional search string was needed.

Articles were screened and reviewed, following the clinical questions defined in the Medicines Council protocol as well
as criteria for study and publication types. Articles with populations other than those specified in the protocol and
articles that did not report at least one of the critical or important clinical questions and outcomes were excluded. The
exact measurement of the clinical outcomes was sometimes presented in a different way as what was requested by the
Medicines Council due to the differences in presentation format from each clinical trial.

The first exclusion was at the title and abstract level. The second exclusion was for full-text articles. Articles that were
excluded by full-text reading are presented in an inclusion/exclusion list in section Appendices (Table A6), where the
reason for inclusion/exclusion was justified. The overall selection process has been presented in a PRISMA flow chart
below (Figure 1).

In total 246 publications were identified in the search. After removing duplicates and reviewing the abstracts, 9 of the
studies were selected to be reviewed in full text. After reviewing the full-text articles, 8 publications were included in
the final assessment. Inclusion and exclusion criteria have been presented in the section Literature search.

Table 4 Number of identified articles

Medline (PubMed) CENTRAL (Cochrane Library)
Records found 78 records 1 Cochrane review
167 Trials
Duplicates 62 duplicates
Records excluded 237 excluded
Records remaining 8

The identification of relevant full text articles, with inclusion/exclusion criteria for each inclusion/exclusion step has
been presented in a PRISMA flow chart below.
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Figure 1 PRISMA flow diagram of literature search

Hereditary angioedema is a rare disease, and the evidence level of published studies is generally quite low, with only a
few randomized controlled studies conducted. None if the studies identified were direct comparisons between
Berinert® SC and Takhzyro®. In addition, only one published poster of an indirect comparison between Berinert® SC and
Takhzyro® was identified in the search.

The PICO criteria and the selected clinical outcomes (section Clinical questions and Table 5) specified in the Medicines
Council protocol (2) were used to select and discard among the remaining 8 full text records. There were no direct nor
published full text on an indirect study comparison on Berinert® SC vs Takhzyro® identified. Therefore, abstracts and
posters on potential indirect comparisons between Berinert® SC vs Takhzyro® were selected and included in the final
assessment.

In addition to the identified studies and abstract posters on indirect comparisons between Berinert® SC vs Takhzyro®
from the search databases Medline and Cochrane Library, two additional unpublished studies (grey literature) on
indirect comparisons of relevance were added to the final assessment. This resulted in total 10 records (8 from the
literature search and 2 additional unpublished studies outside the search) that were finally included in the assessment.
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Table 5 Selected clinical outcomes in the Medicines Council protocol (copy-paste from DMC protocol on Berinert® SC (2))

Effektmal* Maleenhed

Effekimalsgruppe**

Vigtighed Retningsgivende mindste

klinisk relevante forskel

Anfaldsfrined Kritisk Livskvalitet, alvorlige  Andel af patienter som oplever en 100 10 %-peint
symptomer og % reduktion i anfaldsfrekvens
bivirkninger (symptomfrihed) fra baseline
Helbredsrelate-  Kritisk Livskvalitet, alvorlige /ndring fra baseline malt med & point
ret livskvalitet symptomer og Angioedema Quality of life
bivirkninger Questionnaire (AE-Qol)
Andel af patienter som oplever en Anvendes til bestemmelse af
forbedring p& & point fra baseline den relative effektforskel. Der
er derfor ikke fastsat en MKRF
Anfaldsfrekvens  Vigtig Livskvalitet, alvorlige  Procentvis reduktion i antallet HAE- 15 %-point
symptomer og anfald pr. ménad
bivirkninger
Gennemgang af sverhedsgraden afde -
tilbagevarende anfald (gennembruds-
anfald) ved de to behandlinger™.
Bivirkninger Vigtig Livskvalitet, alvorlige  Andel patienter der oph@rer behandling 10 %-point
symptomer og grundet bivirkninger
bivirkninger

Kwalitativ gennemgang af -
lzzgemidlernes bivirkningsprofil

*For alle effektmal gnsker Medicinradet data med l=ngst mulig opfelgningstid, medmindre andet er angivet.

** Effektmalsgruppe refererer til de vasentlighedskriterier, som Medicinradet lagger til grund for kategoriseringen af de relative forskelle | effekt,
bivirkninger eller livskvalitet.

1 Foruden opggrelsen af den gennemsnitlige reduktion i anfaldsfrekvens gnsker fagudvalget ogsa en gennemgang af svaerhedsgraden af de
tilbageveerende anfald {gennembrudsanfald) ved de to behandlinger. Se mere under beskrivelsen af effektmalet.

5.1 Relevant studies

A total of 10 relevant studies was identified in the assessment.

Table 6 Relevant studies included in the assessment (n=10)

Reference Trial name NCT number Dates of study Relevant for clinical

(title, author, journal, (start and expected | question

year) completion date)

Longhurst H et al., COMPACT NCT01912456 From Dec 2013 Attack frequency and

2017 (4) through Oct 2015 Safety

Craig T et al., 2019 (10) | COMPACT OLE NCT02316353 From Dec 2014 Attack frequency and
through Dec 2017 Safety

Li HH et al., 2018 (14) COMPACT NCT01912456 Based on COMPACT | Safety

Lumry et al., 2018 (15) COMPACT NCT01912456 Based on COMPACT | HRQolL

Baneriji et al., 2018 (7) HELP NCT02586805 From March 3 2016, | Attack frequency and
through September | Safety
92016
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Poster Number: PRO65

COMPACT

Reference Trial name NCT number Dates of study Relevant for clinical

(title, author, journal, (start and expected question

year) completion date)

Riedl et al., 2020 (16) HELP NCT02586805 Based on HELP Attack frequency and
Safety

Lumry et al., 2020 (17) | HELP NCT02586805 Based on HELP HRQoL

Fridman M et al. 2020 ISPOR 2020 Poster NCT01912456 and Based on HELP and Attack frequency and

NCT02586805

indirect comparison

After the systematic literature search was performed in Jan 22, 2021, an additional relevant study was identified and

chosen to be included in the final assessment (Table 7).

Table 7 Additional relevant study included in the analysis after the systematic literature search in Jan 22, 2021.

Reference Trial name NCT number Dates of study Relevant for clinical
(title, author, journal, (start and expected | question
year) completion date)
Lumry et al., 2021 (11) | COMPACT OLE NCT02316353 Based on COMPACT | HRQolL
OLE

5.2 Main characteristics of included studies

The main characteristics of included studies are presented below. A complete description of main study characteristics
of the two RCTs, COMPACT (4) and HELP (7) are presented in Appendices (Table A2). Results of the two RCTs, COMPACT
and HELP are presented in Appendices Table A3a-c.

With reference to the selected clinical outcomes specified by the Medicine Council protocol (2), e.g., attack frequency,
complete reduction of attacks and discontinuation due to adverse events, there are sufficient data identified in the
COMPACT study on Berinert® SC (4). For the clinical outcome HRQoL, the requested questionnaire AE-QoL is not used
in the COMPACT trial. In the COMPACT open-label extension trial COMPACT OLE (10), the AE-QoL was assessed only in
US patients entering the extension period of the OLE trial. There are however other HRQoL tools assessing quality of life
in the COMPACT and COMPACT OLE studies. In addition to the COMPACT trial, the open-label extension study following
the COMPACT trial (i.e., COMPACT OLE) was included since it presents long-term data for the use of Berinert® SC.

Two secondary manuscripts from the COMPACT study describing safety and HRQoL respectively have been included
(14, 15). In addition, after the finalization of the search on January 22, 2021, additional long-term quality of life data
from COMPACT OLE was identified (11). The results from this study have been chosen to be interpreted since the study
presents relevant long-term HRQoL data from the COMPACT OLE trial.

Two secondary manuscript from the HELP study were included, one presenting efficacy results during steady state (18)
and one study describing HRQoL data (17). Since there are no head-to-head studies comparing the efficacy between
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Berinert® SC and Takhzyro®

Hence, of the 10 studies identified from the literature search, 8 studies and additional 2 studies outside the literature
search were selected after full text review. Moreover, one additional recently published study on HRQoL from COMPACT
OLE trial was also selected for full text review.

See appendices in Table A5 and Table A6 for complete overview of included and excluded publications from the
literature search.
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Table 8 Main characteristics of included studies (n=10)
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Medicinradet

Medicinradet

Dampfaergevej 27-29, 3. th.

Study Study type Design Intervention Endpoints Results
Longhurst H RCT (primary Pts>12y Berinert® SC (2°) Number of Attack reduction: 95 %
etal. 2017 manuscript) age, HAE | 40 IU/kg bw attacks of (median) with 60 IU/kg
(4) and Il, and 60 IU/kg angioedema bw 2x weekly and 89%
COMPACT n=90, bw, twice (2" (median) with 40 IU/kg
double- weekly vs percentage of bw 2x weekly
blind, RCT, volume- patients who
crossover matched had a response
placebo and the
number of
times that
rescue
medication
was used.
Craig T et al. Open label N=126, Berinert® SC (1st) safety, Low incidence of AE, the
2019 (10) follow up 40/60 IU/kg (2nd) Number percentage of patients
mean 1.5 bw twice of attacks, achieving an attack rate
years weekly, duration, of less than 1 attack per
up/down severity, month was 86% in the 60
titration rescue IU/kg bw group and 79%
allowed medication, PK in the 40 IU/kg bw group.
Li HH et al. RCT (2nd Safety data See Longhurst See Longhurst No dose-dependent
2018 (14) manuscript) from Ph Il etal. etal. safety concerns. Local
study injection site reactions
(Longhurst most common AE,
etal.) mild/moderate, none
lead to discontinuation
Lumry et al. RCT (2nd HRQol data See Longhurst See Longhurst Berinert® SC was
2018 (15) manuscript) from Ph Il etal. etal. associated with better
study EQ-5D visual analog scale
(Longhurst general health, less HADS
etal.) anxiety and improvements
in additional HRQoL
outcomes
Baneriji et al. RCT (primary Pts>12y Takhzyro® 150 (1st) Number There were statistically
2018 (7) manuscript) age, HAE | mg Q4W, 300 or attacks significant reductions in
and I, mg Q4W, 300 during the attack rates per month in
HELP n=125, mg Q2W vs treatment the Takhzyro® groups
double- placebo period (2nd) versus placebo.
blind, number of
parallel- attacks
group, RCT requiring acute
treatment,
number of
moderate or
severe attacks,
number of
attacks from
days 14
through 182
Riedl et al. RCT Efficacy and See Baneriji et See Baneriji et The mean monthly attack
2020 (16) (secondary safety data al. al. rate was significantly
manuscript) from Ph il lower with Takhzyro® vs
study placebo during days 0-69
(Banerji et as well as at steady state
al) (days 70-182)
Lumry et al. RCT HRQol data See Baneriji et See Baneriji et The Takhzyro® total
Side 14/58

DK-2100 Kgbenhavn @ +45 701036 00 medicinraadet@medicinraadet.dk www.medicinraadet.dk



> Medicinradet

Study Study type Design Intervention Endpoints Results
2020 (17) (secondary from Ph Il al. al. group demonstrated
manuscript) study significantly greater
(Banerji et improvements in AE-QoL
al) total and domain scores
with the largest
improvement in
functioning. Mean EQ-
5D-5L scores at day O
were high in all groups
and did change
significantly at day 182.
Fridman M Pairwise Pairwise Berinert® SC Absolute and The absolute reduction in
et al. 2020 indirect indirect 60 IU/kg bw vs relative attack monthly attacks was 3.29
(8) comparison comparison placebo and rate reduction for Berinert® SC 60 IU/kg
COMPACT vs of the Takhzyro® 150 over placebo. bw vs placebo and 1.71
HELP primary mg q4w, 300 for Takhzyro® 300 mg
RCT mg g4w, and g2w vs placebo. The
endpoint 300 mg q2w vs relative reduction was
results for placebo 0.12 for Berinert® SC 60
Berinert® IU/kg bw vs placebo and
SC 60 IU/kg 0.13 for Takhzyro® 300
Vs mg q2w vs placebo.
Takhzyro®
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| Study Study type

Intervention | Endpoints

| Results

There are meaningful differences in the pivotal studies of Berinert® SC and Takhzyro®, e.g. study designs and study
durations, which may challenge the possibility to make indirect comparisons between the products.

Differences and similarities between the COMPACT and HELP trials have been summarized in Table 9 with comments

COMPACT Trial HELP Trial Comments
Study Type Randomized Controlled Trial Randomized Similar in both trials
(primary manuscript) Controlled Trial
(secondary

manuscript)

Study Double-blind, crossover, RCT Double-blind, The influence of confounding covariates is

Design parallel-group, RCT decreased with crossover studies.

Study Two periods of 16 weeks 26 weeks To account for a run-in or washout period in

duration COMPACT, the efficacy data were included from
the beginning of week 3 for each 16w treatment
period

Patient Pts>12 y age, HAE | and Il Pts>12 y age, HAE | Similar in both trials

population and Il
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Number of n=90 n=125 Crossover studies (COMPACT) are statistically
patients efficient and thus require fewer subjects than
non-crossover designs (HELP)
Patients 45 patients receiving 27 patients Small sample sizes decrease statistical power and
receiving Berinert® SC 60 IU/kg bw receiving receiving decrease the flexibility of the effect size. Large
SmPC dose 300 mg Takhzyro® studies produce narrow intervals and, therefore,
twice weekly more precise results.
Primary Number of attacks of Number or attacks The primary efficacy endpoint in the COMPACT
endpoint* angioedema during the trial was the time-normalized number of HAE
treatment period attacks, as reported by the investigator. In the
HELP study, there was a statistically significant
reduction in attack rate per month
Secondary Percentage of patients who Number of attacks Different efficacy outcome measurements,
endpoint had a response and the requiring acute definitions and study lengths make the
number of times that rescue treatment, number | comparisons between trials not applicable.
medication was used of moderate or
severe attacks,
number of attacks
from days 14
through 182
Mean age 36.8+14.9 years in the 60 40.3+13.3 years in Similar in both trials
IU/kg bw group the Takhzyro® 300
mg twice weekly
group
Proportion 71% 55.6% Similar in both trials
women
BMI 27.7+6.8 in the Berinert® SC 31.0£7.8 in the Similar in both trials
60 1U/kg bw group Takhzyro® 300 mg
twice weekly group
Mean 4.0+2.2 for the 60 IU 3.5+2.3 for patients | Similar in both trials
number of treatment sequence group in the group
attacks per receiving 300 mg
month Takhzyro® twice
during the weekly
run-in
period

*

The dosage of Takhzyro® is not dependent on patient weight where adults with meny re-occuriing HAE attacks are
recommended to receive 300 mg every 2 weeks. In patients who are stable and attack free on treatment, a dose
reduction of 300 mg Takhzyro® every 4 weeks may be considered, especially in patients with low weight. In the DMC
assessment protocol of Takhzyro®, there are assumptions that a proportion of patients in Denmark could reduce their
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In addition, In the HELP-study, only 4 patients had 1.4 or more seizures per week which makes the effect of Takhzyro®
among the most severely ill patients very uncertain. The HELP study can therefore not demonstrate that any patients
in this severely ill group can reduce their dose interval to every 4 weeks instead of every 2 weeks.

The recommended dose of Berinert® SC is 60 IU/kg body weight twice weekly. However, a dose of 40 IU/kg has been
evaluated together with the 60 IU/kg dose in the clinical study program of COMPACT, and the Danish SmPC has recently
been updated to also include the information about the 40 IU/kg dose (see section 5.1 in the SmPC).

Moreover, real world evidence has also shown that lower dosing corresponding to around 40 IU/kg body weight have
been used in several clinics in Europe.

A clinical protocol for the introduction of Berinert® SC in Spain, recommended a treatment regimen where
the general starting dose of Berinert® SC is 2000 IU twice weekly and if the patient’s response is satisfying
after 3 months follow-up, the dose interval may increase from twice a week to every 4-5 days. This
corresponds to around 30 1U/kg for a 70 kg patient.

6. Clinical questions
6.1 Clinical question 1: Attack free (Anfaldsfrihed)

Proportion of patients who achieve a 100% reduction in seizure frequency is a critical measurement for DMC. The Danish
Medicines Council wants the effect measure to be calculated as a difference in the proportion of patients who achieve
a 100% reduction in seizure frequency from baseline. The professional committee (Fagudvalget) assesses that a
difference of 10 percentage points in the proportion who achieve freedom from seizures is clinically relevant.

6.1.1 Presentation of relevant studies

COMPACT

The proportion of patients experiencing a 100% attack-reduction is reported in the COMPACT study (4) and in the
COMPACT OLE study (10). In the COMPACT study, complete reduction of attacks was evaluated at the end of the study
at 16 weeks. In the COMPACT OLE study, the percentage of patients being completely attack-free was presented as a
post-hoc analysis of six-month periods with a subset of patients being treated for up to 35 months.

HELP
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In the HELP study, the proportion of attack-free patients is presented as a pre-specified exploratory endpoint (7). In an
ad-hoc analysis, results from patients being attack-free days 0-69 are presented (16).

STUDY DIFFERENCES
In both the COMPACT study and the HELP study the statistical analyses were performed in the intention-to-treat

population, defined as all randomized patients exposed to study treatment. All safety analyses were evaluated in the
safety population, which included all patients who received at least one dose of study treatment. In the COMPACT study
there were 45 patients in the treatment arm receiving Berinert® SC 60 |U/kg bw compared to 27 patients in the HELP
study receiving 300 mg Takhzyro® twice weekly.

The COMPACT study is a cross-over study running over two periods of 16 weeks each. To account for a run-in or washout
period, the efficacy data were included from the beginning of week 3 for each treatment period. The HELP study is a
parallel group study running over 26 weeks.

The study populations are similar between the COMPACT and the HELP study. The mean age in the COMPACT study is
36.8114.9 years in the 60 1U/kg bw group compared to 40.3£13.3 years in the Takhzyro® 300 mg twice weekly group.
71% of the patients are women and the mean BMI is 27.7+6.8 in the Berinert® SC 60 IU/kg bw compared to 55.6%
women and a mean BMI of 31.0+7.8 in the Takhzyro® 300 mg twice weekly group. The mean number of attacks per
month during the run-in period was 4.0+2.2 for the 60 IU treatment sequence group. In the HELP study, the attack rate
in the run-in period was 3.5+2.3 for patients in the group receiving 300 mg Takhzyro® twice weekly.

6.1.2  Results per study

COMPACT

In the COMPACT study, 40% of patients treated with 60 1U/kg bw Berinert® SC were HAE attack-free compared to 0% of
the patients treated with placebo in this treatment sequence. In the 40 IU/kg bw Berinert® SC treatment sequence 38%
in the Berinert® SC group and 9% in the placebo group were completely attack-free throughout the study (4). In the
COMPACT OLE study, 23 patients were treated with the 60 IU/kg bw dose for over two years and of those 82.3% were
attack-free during months 25 to 30 of treatment. Of the 21 patients that were treated with 40 IU/kg bw Berinert® SC,
76.2% were attack-free during the same treatment period (10).

HELP

In the HELP study, 44.4% of patients treated with 300 mg Takhzyro® every two weeks were attack-free compared to
2.4% of the patients treated with placebo. In the group treated with 300 mg Takhzyro® every four weeks, 31% of the
patients were attack-free during the course of the study (7). In an ad-hoc analysis assessing data days 0-69, 48.1% of
patients treated with 300 mg Takhzyro® every 2 weeks were attack-free, compared to 37.9% of the patients treated
with 300 mg every four week and 7.3% of patients treated with placebo (16).

6.1.3  Comparative analyses

From the data available from the publications, it is not possible to do an indirect comparison on number of patients who
are 100% attack-free and it is thus not possible to claim that there are differences in the attack-free rates between
treatment arms. In the HELP study, the proportion of attack-free patients is presented as a pre-specified exploratory
endpoint and in the COMPACT study, the proportion of patients experiencing a 100% attack-reduction is reported. In
addition, the definition of 100% attack-free and the study designs between COMPACT and HELP differ. The COMPACT
study is a cross-over study running over two periods of 16 weeks each and the HELP study is a parallel group study
running over 26 weeks. In the HELP study where the proportion of attack-free patients is presented with the pre-
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specified exploratory endpoint, results from patients being attack-free days 0-69 are presented. In the COMPACT study,
the proportion of patients experiencing a 100% attack-reduction in each treatment sequence is presented. In
conclusion, differences in the study designs such as follow-up of the patients in the studies and differences in the
disease-severity prevent indirect comparisons of complete freedom of attacks.

See appendices in Table A4 for full description of the comparisons based on clinical questions stated by DMC.

6.2  Clinical question 2: Health Related Quality of Life (Helbredsrelateret livskvalitet)

Health-related quality of life (HRQol) is a critical endpoint in the assessment of subcutaneous Cl-esterase inhibitor, as
HAE during seizures as well as between seizures affects patient's quality of life.

The Danish Medicines Council wants quality of life to be elucidated from the validated questionnaire Angioedema
Quiality of Life Questionnaire (AE-QoL). In AE-QoL the score goes from 0-100, where a higher score indicates a poorer
quality of life.

The Danish Medicines Agency wants the assessment to be based on the overall score, and the smallest clinically relevant
difference is set at 6 points, as this difference has been found to be clinically significant when using AE-QoL.

The Danish Medicines Council wants the relative effect difference for AE-QolL total score to be calculated as the
proportion of patients who achieve a reduction of 6.0 points from baseline.

6.2.1 Presentation of relevant studies

COMPACT

The AE-Qol was not validated at the time when the COMPACT study was established, and it is therefore not possible to
present data of that as requested by the Medicines Council. Instead, other commonly used and validated generic HRQoL
tools were included in the study.

In the COMPACT study, several HRQoL assessments were included and analyzed at baseline and at various time points
throughout the study. General health and health status were measured with the European Quality of Life-5 Dimension
Questionnaire (EQ-5D-3L), including Health State Value (HSV) and Visual Analogue Scale (VAS). Anxiety and depression
were assessed using the Hospital Anxiety and Depression Scale (HADS) and health-related work productivity and activity
impairment were evaluated with the Work Productivity and Activity Impairment Questionnaire (WPAI). Lastly, the study
subjects’ satisfaction with medication was measured with Treatment Satisfaction Questionnaire for Medication (TSQM)
(15).

COMPACT OLE

In the COMPACT OLE study, HRQoL was evaluated at the beginning of the open-label study and at various time points
using the EQ-5D scores (including HSV and VAS), HADS anxiety and depression scores, WPAI-assessed presenteeism,
work productivity loss and activity impairment and TSQM for treatment satisfaction. In addition, the disease-specific
AE-Qol and HAE-Qol total and domain scores were assessed in US patients during the additional 88-week extension
period (11).
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HELP
In the HELP study, the AE-QoL consisting of four domains and total score, was administered monthly. In addition, the
generic EQ-5D-5L questionnaire was administered on days 0, 98, and 182 (17).

6.2.2  Results per study

COMPACT

For each HRQoL assessment, the effect of Berinert® SC was evaluated by the mean and median difference in within-
subject scores between active treatment (both doses combined) and placebo treatments at week 14. For each or the
patient-reported outcome measures in the trial, a greater proportion of patients had last visit scores reflecting minimal
clinically important improvements with Berinert® SC as compared with placebo use (15).

Baseline mean and median scores for EQ-5D and HADS instruments indicated a good general health and little anxiety
and depression. The mean EQ-5D at screening was high, yet both doses of Berinert® SC was associated with a
significantly better mean EQ-5D VAS scores as compared with on-demand (placebo) treatment after 14 weeks of
treatment. EQ-5D VAS score changed between Berinert® SC and placebo at the last visit indicated a treatment benefit
with Berinert® SC (mean treatment difference, 8.53; 95% Cl 4.10, 12.97). Changes in HSV scores from baseline to the
last visit were small (mean treatment difference, 0.04; 95% Cl -0.01, 0.08) and did not suggest a treatment benefit with
Berinert® SC vs placebo. Similar, the COMPACT study population had low anxiety and depression scores at screening.
Yet, the study demonstrated a treatment benefit of Berinert® SC compared to placebo in the HADS anxiety score (mean
treatment difference, -1.05; 95% Cl -1.79, -0.31) from screening to the last visit. The depression score assessed with
HADS depression score were numerically lower (direction of improvement) for Berinert® SC vs placebo at the last visit
but the mean difference (-0.55; 95% Cl — 1.11, 0.01) did not demonstrate a beneficial treatment effect. There were no
meaningful differences observed for WPAI absenteeism between Berinert® SC and placebo at last visit. In contrast, a
treatment benefit in favor of Berinert® SC vs placebo for presenteeism, work productivity loss, and activity impairment
was observed after 14 weeks of treatment. For the TSQM domains, the mean TSQM scores during treatment with
Berinert® SC were markedly improved compared with baseline and compared with placebo at the last visit (15).

COMPACT OLE

Mean baseline EQ-5D scores (Health State Value, 0.90; Visual Analog Scale, 81.32) were slightly higher (better) than
United States population norms (0.825, 80.0, respectively) and mean HADS anxiety (5.48) and depression (2.88) scores
were within "normal" range (0-7). Yet, patients using C1-INH(SC) 60 IU/kg demonstrated significant improvement from
baseline to end-of-study on the EQ-5D Health State Value (mean change [95% Cl], 0.07 [0.01, 0.12] and Visual Analog
Scale (7.45 [3.29, 11.62]). In the C1-INH(SC) 60 IU/kg group, there were significant improvements in the HADS anxiety
scale (mean change [95% Cl], - 1.23 [- 2.08, - 0.38]), HADS depression scale (- 0.95 [- 1.57, - 0.34]), and WPAI-assessed
presenteeism (mean change [95% Cl], - 23.33% [- 34.86, - 11.81]), work productivity loss (- 26.68% [- 39.92, - 13.44]),
and activity impairment (- 16.14% [- 26.36, - 5.91]). Clinically important improvements were achieved in > 25% of
patients for all domains except WPAIl-assessed absenteeism (which was very low at baseline) (11).

Mean AE-Qol total score by visit ranged from 13.39 to 17.89 (scale 0-100; lower scores = less impairment). Mean HAE-
QoL global scores at each visit (115.7-122.3) were close to the maximum (best) possible score of 135.

(12).

HELP
In the HELP study, the patient group treated with 300 mg Takhzyro® g2w and g4w had a reduction in the AE-QolL of
21.29 and 17.38 points respectively from baseline to the end of study at week 26. In the placebo group the
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corresponding number was a reduction of 4.72 points. Mean EQ-5D-5L score and VAS scores at day 0 were high in all
groups, indicating low impairment, with no significant changes at day 182. In the Takhzyro® group, 81% of the patients
treated twice weekly and 63% of patients treated once monthly achieved a clinically meaningful improvement (MCID =
6) in AE-Qol total score compared to 37% in the placebo group (17).

6.2.3  Comparative analyses

Due to different HRQoL instruments used in COMPACT and HELP studies, it is not feasible to do an indirect comparison
of HRQoL outcome data. COMPACT used EQ-5D and HADS instruments and HELP used mainly the AE-QoL instrument.
However, in the recently published HRQoL data from COMPACT OLE the AE-Qol instrument was assessed (11). The
reduction in AE-QoL could still not be retrieved from the COMPACT OLE trial since the AE-QoL instrument was not used
from the trial start.

In addition, in the COMPACT study, EQ-5D-3L was included and in the HELP study EQ-5D-5L was included (both
questionnaires with different instrument designs) and in both studies general health status was evaluated using the
VAS-scale (visual analogue scale from 0-100). In both studies the baseline mean VAS scores were high for all treatment
groups, indicating a generally good self-reported quality of life. The study designs of COMPACT and HELP differ and with
different HRQoL instruments an indirect comparison is therefore not applicable.

Since most of the HRQoL instruments and evidence for quality of life between Berinert® SC and Takhzyro® differ, it is
not possible to perform a comparative analysis between the treatments.

See appendices in Table A4 for full description of the comparisons based on clinical questions stated by DMC.

6.3  Clinical question 3: Attack frequency (Anfaldsfrekvens)

Attack frequency is an important endpoint in the assessment of subcutaneous C1 esterase inhibitor. The primary
treatment goal with routine prevention is to reduce the frequency of HAE seizures, and seizure frequency is therefore
an important efficacy measure. The Danish Medicines Council will shed light on seizure frequency by looking at the
difference in the average number of HAE seizures per month. The subject committee has chosen an average percentage
change as the least clinically relevant difference to take into account that there is great variation in seizure frequency
from patient to patient. The Technical Committee considers a difference of 15 percentage points in the average seizure
frequency to be the smallest clinically relevant difference.

In addition to the calculation of the average reduction in seizure frequency, the specialist committee also wants a review
of the severity of the remaining seizures (breakthrough seizures) in the two treatments. Specifically, a statement of the
proportion of seizures characterized by mild, moderate, and severe severity, respectively, is desired.

6.3.1 Presentation of relevant studies

COMPACT
The time-normalized attack rate of angioedema and severity of breakthrough attacks per month in patients treated with
Berinert® SC is presented in the COMPACT study (4).

COMPACT OLE
For long-term data, the time-normalized number of angioedema attacks per month is presented in the COMPACT OLE
study (10).
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HELP

In the HELP study, the number of attacks per month and the severity of breakthrough attacks were evaluated in patients
treated with Takhzyro® for 26 weeks (7). In an ad-hoc analysis, these endpoints were assessed from day 0-69 and
compared with steady state (days 70-182) (16).

Fridman 2020 Indirect comparison (Berinert® SC 60 IU/kg vs Takhzyro® - published poster)

In the absence of head-to-head studies comparing the efficacy between Berinert® SC and Takhzyro®, an indirect
comparison between the treatments has been performed. In this indirect comparison, the statistical methods used in
the COMPACT trial and HELP trial respectively were standardized to allow for indirect comparison between the absolute

and relative monthly attack rate reduction of 60 1U/kg Berinert® SC vs placebo and Takhzyro® vs placebo (8).

6.3.2  Results per study

COMPACT

The primary efficacy endpoint in the COMPACT trial was the time-normalized number of HAE attacks, as reported by
the investigator. The mean difference, as compared with placebo, was -2.42 attacks per month (95% Cl, -3.38 to -1.46)
with 40 IU/kg and -3.51 attacks per month (95% Cl, -4.21 to -2.81) with 60 IU/kg (P<0.001 for both comparisons). In
patients with data that could be evaluated at both doses, the median reduction in the normalized number of attacks
versus placebo was 88.6% (interquartile range, 69.6 to 100.0) with 40 IU/kg bw and 95.1% (interquartile range, 79.0 to
100.0) with 60 IU/kg bw (4).

In the COMPACT trial, thirteen patients who received either dose of Berinert® SC had a total of 52 severe attacks, and
64 patients who received placebo had a total of 252 severe attacks. The average severity of attacks was lower in the
patients who received Berinert® SC than in those who received placebo. Of the 45 patients treated with 60 IU/kg bw,
18%, 29% and 9% experienced mild, moderate, and severe attacks respectively. The corresponding numbers in the
placebo group in this treatment sequence was 2%, 22% and 69% respectively. Of the 45 patients treated with 40 1U/kg
bw, 11%, 27% and 20% experienced mild, moderate, and severe attacks respectively. The corresponding numbers in the
placebo group in this treatment sequence was 2%, 13% and 73% respectively (4).

COMPACT OLE
In the long-term follow-up of the COMPACT study, the median number of attacks per month was 0.1 (0.0 to 3.4) for
patients treated with 40 U/kg bw and 0.1 (0.0 to 4.0) for the 60 IU/kg bw groups (10).

HELP

In the HELP study, there was a statistically significant reduction in attack rate per month with a mean difference of -1.71
(95% Cl, -2.09 to -1.33, p<0.001) in Takhzyro® 300 mg twice weekly vs placebo and -1.44 (95% Cl, -1.84 to -1.04) in
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Takhzyro® 300 mg every four weeks vs placebo. The mean rate ratio relative to placebo was 0.13 (95% Cl, 0.07 to 0.24,
p<0.001) for the Takhzyro® 300 mg twice weekly group and 0.27 (95% Cl, 0.18 to 0.41) in the group treated with
Takhzyro® 300 mg every four weeks. For moderate or severe attacks, the mean difference vs placebo was -1.01 (95%
Cl, -1.32 to0 -0.71) for the Takhzyro® 300 mg twice weekly group and -0.89 (95% Cl, -1.20 to -0.58) for the Takhzyro® 300
mg every four weeks group (7). Patients who received Takhzyro® 300 mg every four weeks also included patients who
are not severely ill with several HAE attacks per month at baseline, i.e., patients who are not recommended to receive
Takhzyro® as standard treatment in Denmark.

Fridman 2020 Indirect comparison (Berinert® SC 60 IU/kg vs Takhzyro® - published poster)

An indirect comparison was also conducted for Berinert® SC 60 1U/kg and Takhzyro® using the Phase Il clinical trials
COMPACT and HELP (4, 7). Because the respective clinical trials differed in design, individual patient data from COMPACT
were reanalyzed using a generalized estimating equation model for Poisson multiple regression in the HELP trial. For
the COMPACT trial, the least squares mean difference was estimated with 95% confidence intervals with the use of a
mixed-model accounting for the within patient correlation. For the HELP trial, a Poisson regression model including a
covariate for the normalized run-in period attack rate and accounting for potential overdispersion was applied.
Following Bucher’s method, the authors indirectly compared attack reduction outcomes (mean number of monthly HAE
attacks over placebo) between the two treatments. The absolute reduction in monthly attacks for patients treated with
Berinert® SC 60 IU/kg compared with placebo in COMPACT was 3.29 (Cl 2.65—3.98) attacks per month compared to an
absolute reduction of 1.71 (Cl 1.33—-2.09) attacks per month for patients treated with Takhzyro® 300 mg every 2 weeks
compared with placebo in the HELP trial. Patients saw similar relative reductions in monthly attacks while using both
Berinert® SC 60 IU/kg and Takhzyro® 300 mg every 2 weeks of 0.12 and 0.13 respectively (8).
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6.3.3 Comparative analyses

There are three comparative analyses that have been chosen to be presented here, i.e.,

See appendices in Table A4 for full description of the comparisons based on clinical questions stated by DMC.

Fridman 2020 Indirect comparison (Berinert® SC 60 |U/kg vs Takhzyro® - published poster)

An indirect comparison was conducted for Berinert® SC 60 1U/kg and Takhzyro® using the Phase Il clinical trials
COMPACT and HELP (8). Because the respective clinical trials differed in design, individual patient data from COMPACT
were reanalyzed using a generalized estimating equation model for Poisson multiple regression in the HELP trial. The
absolute reduction in monthly attacks for patients treated with Berinert® SC 60 1U/kg compared with placebo in
COMPACT was 3.29 attacks per month compared to an absolute reduction of 1.71 attacks per month for patients treated
with Takhzyro® 300 mg every 2 weeks in HELP compared with placebo. Patients saw similar relative reductions in
monthly attacks while using both Berinert® SC 60 1U/kg and Takhzyro® 300 mg every 2 weeks of 0.12 and 0.13
respectively.

6.4 Clinical question 4: Side effects (Bivirkninger)

Side effect is an important endpoint in the assessment of subcutaneous C1 esterase inhibitor. Side effects can have an
impact on the individual patient's quality of life and can lead to discontinuation of treatment. As the treatment is
expected to be given continuously for many years, the Danish Medicines Council wants side effects to be included as an
important effect measure.

The Danish Medicines Council wants side effects to be calculated as a proportion of patients who discontinue treatment
due to side effects, and a difference between the groups of 10 percentage points is considered clinically relevant.

The Danish Medicines Council also wants the applicant to provide an approved summary of product characteristics
(SmPC) for subcutaneous C1 esterase inhibitor Berinert® SC and comparator Takhzyro® (1, 19). Both SmPC have been
attached to the application report.
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6.4.1 Presentation of relevant studies

COMPACT
Safety and the side-effect profile are presented in the COMPACT trial (4).

In Li and colleagues from 2018 (14), the relationship of the Berinert® SC dose regimens was tested in the COMPACT trial
(40 1U/kg and 60 IU/kg twice weekly) and the occurrence of adverse events were evaluated.

COMPACT OLE

Long-term safety was assessed in the COMPACT OLE trial (10). The primary pre-specified endpoints were person-time
incidence rate of related serious adverse events, adverse events leading to premature discontinuation, adverse events
of special interest (thromboembolic events and anaphylaxis), HAE attacks resulting in hospitalization, injection-site
reactions graded severe by the investigator, and the development of neutralizing anti-C1-INH antibodies.

Secondary safety endpoints parameters included types of adverse events, suspected drug-related adverse events, and
thromboembolic, anaphylaxis, sepsis, and bacteremia events.

HELP
In the HELP study, adverse events following repeated subcutaneous Takhzyro® administrations were analyzed (7).

6.4.2  Results per study

COMPACT

In the COMPACT trial, adverse events were reported by similar proportions of patients in the Berinert® SC groups and
the placebo groups. The majority of reported adverse events were mild in 95%, 76% and 83% of the patients in the 40
IU/kg, 60 1U/kg and the combined placebo groups respectively. In 98%, 94%, and 96% of the patients in the 40 IU/kg, 60
IU/kg and combined placebo group respectively the adverse events were resolved at the end of the trial as reported by
the investigator. There were no anaphylactic reactions or serious hypersensitivity, thromboembolic events, sepsis or
bacteremia events or any inhibitory antibodies to C1-INH observed during the study (4).

Most reported adverse events were injection-site reactions (ISRs). ISRs were reported in 28%, 35%, and 24% of patients
treated with 40 IU/kg, 60 1U/kg and combined placebo groups, respectively. Of the ISRs, 95% in the combined Berinert®
SC groups and 95% in the placebo groups were mild and 83% in the combined Berinert® SC groups and 90% in the
placebo groups resolved within one day from onset. ISRs reported by >5% of patients during treatment with Berinert®
SC were injection-site erythema, pain, edema, induration, bruising, and swelling (14).

Three adverse events led to trial discontinuation: pulmonary embolism in a patient who received placebo, urticaria in a
patient who received Berinert® SC 60 1U/kg, and an increase in liver aminotransferase levels in a patient who received
Berinert® SC 60 IU/kg. Four serious adverse events were reported in three patients: one event (urosepsis) in a patient
who received Berinert® SC 40 IU/kg and three events (pulmonary embolism, attack for angioedema, and syncope) in
patients who received placebo. None of the withdrawals or serious adverse events with Berinert® SC were related to
the study drug (4).

COMPACT OLE
The long-term safety was further supported in the COMPACT OLE study with similar adverse event profiles reported in
both treatment arms of the study. The most frequently observed adverse event was injection-site reactions. Overall
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incidence rates of ISRs were 0.06 and 0.08 events per injection for 60 IU/kg and 40 1U/kg respectively, but four patients,
who were administered approximately 3% of all injections delivered during the study, accounted for more than 50% of
all solicited adverse events (10).

Twelve serious adverse events were experienced by 9 (7.1%) patients. Most serious adverse events were moderate or
severe in intensity and resolved. None was deemed to be related to the study drug. Four (3%) adverse events led to
study discontinuation, including an unrelated serious adverse event of myocardial infarction. The nonserious adverse
events leading to discontinuation were headache, myalgia, and arthralgia and none of these events were related to
study drug (10).

HELP

In the HELP study, none of the patients treated with Takhzyro® 300 mg g2w withdrew from the study because of adverse
events. The most common adverse events were injection-site reactions reported by 51.9% and 29.3% of the patients in
the Takhzyro® 300 mg g2w and placebo groups respectively (7).

Two patients in the placebo group withdrew from the study due to treatment-emergent adverse events of tension
headache and hereditary angioedema attack (related), which were of moderate severity. One patient in the Takhzyro®
300 mg g4w group withdrew due to a related, isolated, asymptomatic, and transient elevation of alanine transaminase
and aspartate transaminase. Overall, there were four (4.8%) patients in the combined Takhzyro® groups that had a
serious adverse event compared to 0 (0%) in the placebo group (7).

6.4.3 Comparative analyses

From the data available from the publications, it is not possible to do an indirect comparison of withdrawals due to
adverse events and it is thus not possible to claim that there are differences in the tolerability of the different products.
A significant difference is not expected, and the general safety profile is good.

See appendices in Table A4 for full description of the comparisons based on clinical questions stated by DMC.

6.5 Other considerations: Exposure-response relationship

Under ‘other considerations’ in section 7 in the protocol, the Medicine Council asks CSL Behring to expound the
exposure-response relationship for 40 IU/kg and 60 1U/kg and if possible, estimate how many patients is expected to
be sufficiently treated with the low dose regimen.

A population pharmacokinetic model of subcutaneous Cl-inhibitor in healthy individuals and HAE patients has been
developed where simulations based on the final population PK model to support dosing of Berinert SC were evaluated
(20). Data were obtained and pooled from 3 clinical studies: 1 study in healthy volunteers and 2 studies in patients
with HAE following either IV or SC administration of C1-INH. Based on the final model, mean Ciough Was 40.2% for 40
IU/kg and 48.0% for 60 IU/kg. These numbers are higher than the Ciough value calculated for C1-INH IV 1000 IU that
was 29.5%. These results suggest that the majority of patients treated with Berinert SC 40 1U/kg or 60 1U/kg will have
Cirough Values above the clinically meaningful 38% threshold, below which patients are more likely to experience
attacks (21, 22).

In an exposure-response analysis of the relationship between C1-INH functional activity and risk of HAE attacks it was
further confirmed that increasing C1-INH functional activity correlates with a greater reduction in the relative risk of
an HAE attack (23). In the exposure-response model, data from the COMPACT study were utilized. Based on trough
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functional C1-INH values, which are above the clinically meaningful 40% threshold, both for the 40 IU/kg and 60 IU/kg
dosing regimen of Berinert SC, the model predicted that 50% and 67% of the population respectively, would see at
least a 70% decrease in the risk of an attack. Overall, the 40 1U/kg and 60 1U/kg doses may both achieve >50%
reductions in the relative risk of an HAE attack in over 72% of the subjects.

As discussed previously in the application, HAE patients belong to a heterogeneous patient population and treatment
should be individualized. Patients should be evaluated regarding which dose of Berinert SC that is sufficient to prevent
attacks. From the phase Il COMPACT study, it is shown that 67% of the patients have >70% reduction in attacks vs
placebo when treated with 40 1U/kg Berinert SC which is even higher than predicted in the exposure-response analysis
described by Zhang et al (23). The corresponding number for patients treated with 60 IU/kg Berinert SC is 83% (4). The
response rate in the COMPACT study is compared to the corresponding numbers in the HELP study with 79.1% of the
patients have 270% reduction in attacks vs placebo when treated with 300 mg lanadelumab every two weeks and
66.1% of patients had >70% reduction in attacks vs placebo when treated with 300 mg lanadelumab every 4 week (7).
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8.1 Literature search

Table Al Inclusion and exclusion criteria

Inclusion criteria

Population*: Bgrn > 12 ar og voksne med HAE type | eller II.
Intervention(s)*: Berinert® (Cl-esteraseinhibitor) s.c. 60 enheder/kg hver 3.-4. dag.**
Comparator(s)*: Takhzyro 300 mg hver 2. uge.**

Outcomes™: Effect parameters outlined in section Clinical questions (following Table 1 in Medicines
Council protocol (Document number 97666) and also attached below.

Settings (if applicable): N/A
Study design:

e  Full-text articles published in scientific, peer-reviewed journals and data from the European
Medicines Agency's (EMAs) European Public Assessment Reports (EPAR)

e  Conference abstracts and non-published studies (grey literature) on indirect comparisons
between Berinert® SC and Takhzyro® with relevant clinical outcomes

e  Additional non-published data on indirect comparisons between Berinert® SC and Takhzyro®
(outside literature search)

Language restrictions: None

Other search limits or restrictions applied: Search hits until Jan 22, 20210

Exclusion criteria

Population: Other than mentioned in Inclusion criteria above
Intervention(s): Other than mentioned in Inclusion criteria above
Comparator(s): Other than mentioned in Inclusion criteria above
Outcomes: Other than mentioned in Inclusion criteria above
Settings (if applicable): N/A

Study design: Other than mentioned in Inclusion criteria above
Language restrictions: None

Other search limits or restrictions applied: Search hits after Jan 22, 20210

* According to Medicines Council protocol (Document number 97666, approved Jan 11, 2021) (2); ** Alternative dose of Berinert®

SC 40 IU/kg and Takhzyro® 300 mg every 4 week were also included and presented in the final assessment.; Q One study on HRQoL

from the COMPACT OLE trial was identified after the literature search day (Jan 22, 2021) and was chosen to be included in the final

assessment.
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Tabel 1 Oversigt over valgte effektmal

Effektmal*

Vigtighed

Effektmalsgruppe**

Maleenhed

> Medicinradet

Retningsgivende mindste
klinisk relevante forskel

Anfaldsfrihed Kritisk Livskvalitet, alvorlige Andel af patienter som opleveren 100 10 %-point
symptomer og % reduktion i anfaldsfrekvens
bivirkninger (symptomfrihed) fra baseline
Helbredsrelate-  Kritisk Livskvalitet, alvorlige /ndring fra baseline malt med 6 point
ret livskvalitet symptomer og Angioedema Quality of life
bivirkninger Questionnaire (AE-Qol)
Andel af patienter som oplever en Anvendes til bestemmelse af
forbedring pa 6 point fra baseline den relative effektforskel. Der
er derfor ikke fastsat en MKRF
Anfaldsfrekvens Vigtig Livskvalitet, alvorlige Procentvis reduktion i antallet HAE- 15 %-point
symptomer og anfald pr. maned
bivirkninger
Gennemgang af svaerhedsgraden af de -
tilbagevaerende anfald (gennembruds-
anfald) ved de to behandlinger™.
Bivirkninger Vigtig Livskvalitet, alvorlige Andel patienter der ophgrer behandling 10 %-point

symptomer og
bivirkninger

grundet bivirkninger

Kvalitativ gennemgang af
laegemidlernes bivirkningsprofil

*For alle effektmal gnsker Medicinradet data med l=ngst mulig opfglgningstid, medmindre andet er angivet.
** Effektmalsgruppe refererer til de va@sentlighedskriterier, som Medicinradet lagger til grund for kategoriseringen af de relative forskelle i effekt,

bivirkninger eller livskvalitet

+ Foruden opggrelsen af den gennemsnitlige reduktion i anfaldsfrekvens gnsker fagudvalget ogsa en gennemgang af svaerhedsgraden af de

tilbagevarende anfald (gennembrudsanfald) ved de to behandlinger. Se mere under beskrivelsen af effektmalet

8.2 Main characteristics of included studies

Table A2 Main study characteristics COMPACT

Trial name COMPACT
NCT number NCT01912456
The objective of the study was to test the hypothesis that twice-weekly
subcutaneous administration of Berinert® SC 2000/3000, as compared with
Objective placebo, could reduce the frequency of HAE attacks in patients with frequent

attacks.

Publications —

title, author, journal, year

Prevention of hereditary angioedema attacks with a subcutaneous s C1 inhibitor,
Longhurst et al. NEJM. 2018;376(12)1131-114
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Table A2 Main study characteristics COMPACT

COMPACT is an international, prospective, multicenter, dose-ranging phase 3 trial
that was conducted from December 2013 through October 2015. Patients were
randomly assigned in a 1:1:1:1 ratio by means of an interactive-response system to
receive Berinert® SC 2000/3000 at a dose of 40 IU/kg bw during the first 16-week
treatment period followed by placebo for the second 16-week treatment period or

Study type and design vice versa; or Berinert® SC 2000/3000 at a dose of 60 IU/kg bw followed by placebo
or vice versa. Berinert® SC 2000/3000 or placebo was administered by the patient
twice weekly in a double-blind crossover manner during each treatment period. To
maintain the blinding, a high-volume placebo (matching the volume of the 60 IU
dose of Berinert® SC 2000/3000) was provided to patients who received the 40 IU
dose of Berinert® SC 2000/3000 and a low-volume placebo to patients receiving the
60 IU dose of Berinert® SC 2000/3000.

Patients received placebo and active treatment for 16 weeks respectively. The
mean duration of exposure was 16.3+1.6 weeks for 40 IU, 16.0+2.1 weeks for 60 IU,

Follow-up time ¢
and 15.3+3.3 weeks for combined placebo.
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Table A2 Main study characteristics COMPACT

Run-In Period Inclusion Criteria:
®  Males or females aged 12 years or older.
®  Aclinical diagnosis of hereditary angioedema type | orll.

®  Experienced >4 hereditary angioedema attacks over a consecutive 2-
month period that required acute treatment, medical attention, or caused
significant functional impairment within three months prior to screening.

®  For subjects who have used oral therapy for prophylaxis against HAE
attacks within 3 months of screening: use of a stable regimen within 3
months of screening.

Eligibility Criteria for Entering Treatment Period 1:

e  lLaboratory confirmation of type | or type Il hereditary angioedema,
including C1-esterase inhibitor functional activity less than 50% AND C4
antigen level below the laboratory reference range.

®  No clinically significant abnormalities as assessed using
laboratory parameters.

®  During participation in the run-in period, subjects must have
experienced 22 hereditary angioedema attacks within any
Population (inclusion and exclusion consecutive 4-week period or 21 attack during the first 2 weeks that
criteria required acute treatment, required medical attention, or caused
significant functional impairment.

Run-In Period Exclusion Criteria:

®  History of clinically significant arterial or venous thrombosis, or current
history of a clinically significant prothrombotic risk.

®  Incurable malignancies at screening.

®  Any clinical condition that will interfere with the evaluation of C1-
esterase inhibitor therapy.

®  (linically significant history of poor response to Cl-esterase therapy for
the management of hereditary angioedema.

®  Receiving therapy prohibited by the protocol, including medications
for hereditary angioedema prophylaxis.

®  Female subjects who started taking or changed dose of any
hormonal contraceptive regimen or hormone replacement therapy
(i.e., estrogen/progesterone-containing products) within 3 months
prior tothe screening visit.

®  For additional exclusion criteria, please see Table S1in
Supplementary appendix 3

3 Supplement to: Longhurst H, Cicardi M, Craig T, et al. Prevention of hereditary angioedema attacks with a subcutaneous C1
inhibitor. N Engl J Med 2017; 376:1131-40. DOI: 10.1056/NEJMo0a1613627
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Table A2 Main study characteristics COMPACT

Overall, 115 patients were screened and of those 23 patients were randomized to
receive Berinert® SC twice weekly at a dose 40 IU/kg bw for 16 weeks followed by
placebo treatment for 16 weeks and 22 patients were treated vice versa. 22 patients
were randomized to Berinert® SC 60 1U/kg bw followed by placebo treatment for 16

Intervention weeks and 23 patients were treated vice versa. Patients were permitted to use
intravenous C1 inhibitor concentrate, icatibant, ecallantide or fresh-frozen plasma as
a rescue medication for on-demand treatment of attacks at any time during the trial
or for preprocedural prophylaxis.

- Age (years): 39.6+14.9
Baseline characteristics
F | . (%):
emale sex (no. (%) 60 (67)
. o . - Body weight (kg): 81.6423.7
Baseline characteristics of patients in the Bod ind
intention-to-treat population (mean+SD) 0dy-mass index: 28.6+7.1
No of attacks of ioed in3
o of attacks of angioedema in 0.816.6

months before screening:

Primary efficacy endpoint was the number of attacks of angioedema.

Secondary efficacy endpoints were the percentage of patients who had a
response (250% reduction vs. placebo in the number of attacks) and the number
of times that rescue medication was used.

Primary and secondary endpoints Exploratory endpoints included the number of days of angioedema symptoms,
severity of attacks, and proportion of patients in whom the number of attacks was
reduced to less than one attack per 4-week period with placebo.

The number of attacks and uses of rescue medication were normalized for the
number of days that the patient received the corresponding treatment.

All efficacy analyses were performed in the intention-to-treat population, which
included all the patients who had undergone randomization. Efficacy data were
included from the beginning of week 3 for each treatment period to account for a
run-in or washout period. The primary efficacy analysis was conducted without
imputation for missing data. Safety analysis were based on the safety population,
which included all the patients in the intention-to treat population who had received
at least one dose of a study drug.

Method of analysis .. .. .
Y Descriptive statistics were used. For the comparison of the number of attacks and the

number of times that rescue medication was used, normalized for the number of
days that the patient received the corresponding treatment, a least-square mean
difference was estimated with 95% confidence intervals and P values with the use of
a mixed-model accounting for the within-patient correlation. All statistical tests were
two-sided. Statistical analyses were conducted with the use of SAS software version
9.1.3 (SAS Institute).
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Table A2 Main study characteristics COMPACT

Bernstein, J. A, L. Schwartz, W. Yang, J. Baker, J. Anderson, H. Farkas, E. Aygoren-
Pursun, A. Bygum, |. Jacobs, H. Feuersenger, I. Pragst, and M. A. Riedl. 2020.
'Long-term safety and efficacy of subcutaneous Cl-inhibitor in older patients
with hereditary angioedema’, Ann Allergy Asthma Immunol, 125: 334-40 el.
(24)

Levy, D., T. Caballero, I. Hussain, A. Reshef, J. Anderson, J. Baker, L. B. Schwartz, M.
Cicardi, S. Prusty, H. Feuersenger, |. Pragst, and M. E. Manning. 2020a. 'Long-
Term Efficacy of Subcutaneous C1 Inhibitor in Pediatric Patients with
Hereditary Angioedema’, Pediatr Allergy Immunol Pulmonol, 33: 136-41.

(25)
Levy, D. S., H. Farkas, M. A. Riedl, F. I. Hsu, J. P. Brooks, M. Cicardi, H. Feuersenger, I.
Subgroup analyses Pragst, and A. Reshef. 2020b. 'Long-term efficacy and safety of

subcutaneous Cl-inhibitor in women with hereditary angioedema: subgroup
analysis from an open-label extension of a phase 3 trial', Allergy Asthma Clin
Immunol, 16: 8. (26)

Li, H. H., B. Zuraw, H. J. Longhurst, M. Cicardi, K. Bork, J. Baker, W. Lumry, J. Bernstein,
M. Manning, D. Levy, M. A. Riedl, H. Feuersenger, S. Prusty, |. Pragst, T.
Machnig, T. Craig, and Compact Investigators. 2019. 'Subcutaneous C1
inhibitor for prevention of attacks of hereditary angioedema: additional
outcomes and subgroup analysis of a placebo-controlled randomized study',
Allergy Asthma Clin Immunol, 15: 49. (27)
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Table A2 Main study characteristics HELP

Trial name HELP

NCT number NCT02586805

Objective The objective of the study was to assess the efficacy of Takhzyro® compared with placebo for preventing hereditary angioedema
attacks.

Publications — title, author, journal, year Effect of Takhzyro® compared with placebo on prevention of hereditary angioedema attacks. A randomized clinical trial.

Banerji et al. JAMA. 2018;320(20):2108-2121 (7)

Study type and design HELP was an international, randomized, double-blind, parallel-group, placebo-controlled phase 3 trial that was conducted from
March 2016 through April 2017. Patients were randomized 2:1 to receive subcutaneously injected Takhzyro® or placebo. Patients
randomized to receive Takhzyro® were assigned in a 1:1:1 ratio to 150 mg every 4 weeks, 300 mg every 4 weeks, or 300 mg very 2
weeks respectively. All patients received injections every 2 weeks, with those in the every-4-week groups receiving placebo in
between active treatments. Patients were enrolled and assigned to interventions using an interactive web-based randomization
system and was stratified by normalized number of attacks during the run-in period.

Follow-up time The follow-up time was 26 weeks.
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Table A2 Main study characteristics HELP

Population (inclusion and exclusion criteria) Inclusion criteria:
®  Males or females aged 12 years or older.
®  Aclinical diagnosis of hereditary angioedema type | or .

®  Experienced 21 investigator-confirmed hereditary angioedema attack per 4 week in the run-in period over a
consecutive 2-month period that required acute treatment, medical attention, or caused significant functional
impairment within three months prior to screening.

®  For subjects who have used oral therapy for prophylaxis against HAE attacks within 3 months of screening: use of a
stable regimen within 3 months of screening.

®  Males and females who were fertile and sexually active must have adhered to contraception requirements.
Exclusion criteria:

®  Concomitant diagnosis of another form of chronic recurrent angioedema

®  Participated in a prior Takhzyro® study

®  Liver function test abnormalities

®  Pregnant or breast-feeding

®  For additional exclusion criteria, please see eMethods 1 in Supplmentary Online Content (7)

Intervention Overall, 159 patients were assessed for eligibility. Of these, 29 patients were randomized to receive 150 mg of Takhzyro® every 4
weeks, 29 patients were randomized to receive 300 mg Takhzyro® every 4 weeks, 27 patients were randomized to receive 300 mg
of Takhzyro® every 2 weeks and 41 patients were randomized to receive placebo. Treatment of attacks followed the site
investigator’s standard of care, which could include intravenous C1 inhibitor, icatibant, or ecallantide.
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Table A2 Main study characteristics HELP

Baseline characteristics 150 mg Q4W 300 mg Q4W 300 mg Q2W Placebo
Age, mean (SD), years 43.4 (14.9) 39.5(12.8) 40.3 (13.3) 40.1(16.8)
Females 20(71.4) 19 (65.5) 15 (55.6) 34 (85.4)
BMI, mean (SD) 26.9 (4.7) 28.1(5.1) 31.0(7.8) 27.5(7.7)
Run-in HAE attack rate, 3.2 (1.8) 3.7 (2.5) 3.5(2.3) 4.0(3.3)

mean (SD), attacks per
month

i i Primary efficacy endpoint was the number of attacks of angioedema during the 26-week treatment period.
Primary and secondary endpoints

Secondary efficacy endpoints included the number of attacks requiring acute treatment during the 26-week treatment
period, number of moderate or severe attacks during the 26-week treatment period, and number of attacks from days 14
through 182.

Prespecified exploratory endpoints included the percentage of patients who were attack-free, number of attack-free days,
responders, and number of high-morbidity attacks.

Method of analysis All efficacy analyses were conducted using SAS version 9.4. The primary and secondary efficacy end points for each active
treatment group were compared with placebo using a Poisson regression model. All available data were included in the primary
and secondary efficacy analyses. eMethods 5 in Supplement 2 provides a detailed description of the statistical methods.

Subgroup analyses No
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8.3 Results per study

Table A3a Results of study COMPACT 60 IU/kg
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45

testing (margin=1)

Trial name: COMPACT
NCT number: NCT01912456
Estimated absolute difference in Estimated relative difference in Description of methods References
effect effect used for estimation
Outcome Study arm N Result (Cl) Difference  95% CI P value Difference  95% CI P value
Absolute difference:
Berinert © Berinert® Post hoc Wald test
SC601U/kg SC 60 IU/kg including superiority
% of patient with : 18 patients : .
oot p . Berinert © SC P vs placebo= 25.69 to 2.30 to testing (margin=0) Longhurst 2017
100% reduction of 60 1U/kg vs attack free | <0.001 RR: 37 0.0054
& . 18 patients  54.31% 595.69 Relative risk: Post hoc (4)
HAE attacks* low volume 45 vs0in :
100% attack dified Wald
lacebo: modifie ald test
placebo vs p free . . .
40% including superiority
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Table A3a Results of study COMPACT 60 IU/kg

Number of attacks
of angioedema per
month*

Berinert® 60 43

IU/kg vs
placebo

Vs
42

0.52 (0.00
to 1.04) vs
4.03 (3.51
to 4.55)

Berinert® 60

1U/kg vs -421t0

P<0.001
Placebo 281

-3.51

0.1282

0.07802
to 0.2106

<0.0001

:"» Medicinradet

No. of time-normalized
attacks per month —
mean (95% Cl)

For relative effect: post
hoc analysis using
poisson model for
repeated measures with
period and sequence as
fixed effects and
log(monthly duration) as
offset

Longhurst 2017
(4)

Change from
baseline assessed
with AE-QoL*

Berinert® SC
60 IU/kg and

placebo

N/A

N/A N/A N/A

N/A

N/A

N/A

Since AE-QoL was not
validated at the time
when the COMPACT
study was established, it
is not possible to
evaluate this
assessment.

Lumry 2018 (15)
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One adverse event in the
placebo group and two
in the Berinert® SC 60

placebo in the
number of

attacks)

as This is a within
patient comparison
already.

Berinert®
SC 60 1U/kg IU/kg group led to the
Berinert® SC (60 group 2 withdrawal from the
Patients that 1U/kg bw) twice Berinest® study. None of the
erine
withdraw from the \eekly adverse events were Longhurst 2017
study due to . N/A N/A N/A N/A N/A related to study drug. (4)
adverse events* placebo =1 From a statistical
Placebo perspective, an analysis
Placebo of 1 case difference in
group 1 these small numbers is
not feasible.
Percentage of Patients with a response
patients who had a — % (95% Cl) 250%
response reduction in attacks vs.
Berinert 60 90% (77 to lacebo. Not feasible to Longhurst 2017
(250% reduction vs. o N/A N/A N/A N/A N/A N/A P , 8
1U/kg vs placebo 96) do any more comparison  (4)
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Table A3a Results of study COMPACT 60 IU/kg

A least-square mean
difference was estimated
with 95% confidence
intervals and P values
with the use of a mixed-

model accounting for the

: 0.32 (-0.33 to
Use of rescue SC Berinert (60 43 (

/ 0.97) within-patient
medication per 1U/kg bw) twice ’ .
P g bw) -4.50 to 0.03662 correlation. Longhurst 2017
month weekly -3.57 <0.001 0.07583 <0.0001
-2.64 t00.1570 For relative effect: pot (4)
3.89(3.23t0 hoc analysis using
Placebo 42 4.55)

poisson model for
repeated measures with
period and sequence as
fixed effects and
log(monthly duration) as
offset

Table A3b Results of study COMPACT 40 IU/kg

Trial name: COMPACT

NCT number: NCT01912456
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Table A3b Results of study COMPACT 40 IU/kg
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hoc analysis using
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Estimated absolute difference in Estimated relative difference in Description of methods References
effect effect used for estimation
Outcome Study arm N  Result (CI) Difference 95% ClI P value Difference 95% ClI P value
Berinert®
SC40
. Absolute difference: Post
Berinert® SC  IU/kg vs . .
hoc Wald test including
45 401U/kg 17 placebo = superiority testing
Berinert® SC : uperiority test
%of patientwith v Panent o 12.46 t 15514t (margin=0) Longhurst 2017
vs : .46 to . o onghurs
100% reduction of & g tackfree  patients ., 0.0003 RR:4.25 0.0024 &
HAE attacks* low-volume vs 4in 100% 4531% 11.6428 Relative risk: Post hoc (4)
placebo placebo attack modified Wald test
free: including superiority
28.9% testing (margin=1)
No. of time-normalized
. 1.19 (0.54 to
Number of attacks Berinert® 40 43 -3.38to attacks per month —
, 1.85)vs3.61 perinert® 0.1729 to
of angioedema per  1U/kg vs Vs -1.46 P<0.001 0.2781 <0.0001 mean (95% Cl)
month* placebo 44 8 . Longhurst 2017
4.26) vs Placebo For relative effect: post

(4)
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-2.42
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poisson model for
repeated measures with
period and sequence as
fixed effects and
log(monthly duration) as
offset

Change from
baseline assessed
with AE-QoL*

Berinert® SC
40 1U/kg and
placebo

N/A N/A

N/A

N/A

N/A

N/A

N/A

Since AE-QoL was not
validated at the time
when the COMPACT
study was established, it
is not possible to
evaluate this assessment.

Lumry 2018 (15)

Patients that
withdraw from the
study due to
adverse events*

Berinert 40
1U/kg vs
placebo

Berinert®
SCvs
placebo =
-1

43
vs 90(77 to 96)
42

N/A

N/A

N/A

N/A

N/A

One adverse event in the
placebo group and none
in the Berinert® SC 40
1U/kg group led to the
withdrawal from the
study. None of the
adverse events were
related to study drug.
From a statistical
perspective, an analysis
of 1 case difference in
these small numbers is
not feasible.

Longhurst 2017
(4)
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Table A3b Results of study COMPACT 40 IU/kg

Percentage of
patients who had a
response

(250% reduction vs.
placebo in the
number of attacks)

Berinert 40

76% (62 to
IU/kg vs 42 87) N/A N/A
placebo

N/A

N/A

N/A

N/A

Patients with a response
— % (95% Cl) 250%
reduction in attacks vs.
placebo. Not feasible to

do any more comparison
Longhurst 2017

(4)

as This is a within patient
comparison already.

Use of rescue
imedication per month

SC Berinert (40
1U/kg bw) twice

43 1.13(-1.4410
3.69)
-8.03 to -
0.81

weekly 4.4

5.55 (3.10 to

Placebo 44 3.00)

0.02

0.2460

0.1242 to
0.4872

0.0002

A least-square mean
difference was estimated
with 95% confidence
intervals and P values
with the use of a mixed-
model accounting for the
within-patient
correlation.

For relative effect: pot
hoc analysis using
poisson model for
repeated measures with
period and sequence as
fixed effects and
log(monthly duration) as
offset

Side 46/58

Medicinrddet Dampfaergevej 27-29, 3. th. DK-2100 Kgbenhavn @ +45 70103600 medicinraadet@medicinraadet.dk www.medicinraadet.dk



:"» Medicinradet

Table A3c Results of study HELP

Trial name: | HELP
NCT NCT02586805
number:
Estimated absolute difference in effect Estimated relative difference in Description of methods References
effect used for estimation
Outcome Study arm N Result (Cl) Difference 95% ClI P value Difference 95% ClI P value
% of patient The treatment period
: 27 44% ;

with 100% included days 70 through .

. 18.1%- . Banerji
reduction of 42% <0.001 N/A N/A N/A 182. The difference vs

61.8% 2018 (7)

HAE - placebo was analyzed
attacks* 2.4% using Fisher exact test
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Table A3c Results of study HELP
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Attack rates are model-
based mean attacks per
month, defined as 4
Takhzyro® 0.26 weeks. A Poisson
Takhzvro® 300 R regression model
Number of " ev:: ow 27 (0.14-0.46) accounting for
attacks of i attacks overdispersion was used. Banerji
N -1.71 -2.09-1.33 <0.001 0.13 0.07-0.24 0.001
angioedema Placebo 1.97 All P values (Wald test) are 2018 (7)
er month* 41 reported vs placebo. The
p Placebo (1.64-2.36) it *P
attacks difference in absolute
number of attacks was
estimated from a
nonlinear function of the
model parameters.
Change
& Takhzyro® 300 The Takhzyro® total group
from 27 -21.29 #3.53
i mg every 2w and placebo group were
baseline ) . Lumry 2020
N/A N/A N/A N/A compared using analysis of
assessed . o (17)
. covariance, adjusting for
with AE- -4.72 £2.93 )
Placebo 41 baseline scores.
QolL*
Change The Takhzyro® total and
- Takhzyro® 300 s Y
from 27 -2.0 individual group and
i mg every 2w
baseline Not N/A N/A N/A placebo group were
assessed significant compared using analysis of
with VAS 41 -2.3 covariance, adjusting for
Placebo i
score baseline scores.
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Table A3c Results of study HELP

Patients
that Takhzyro® 300 27 None of the patients
withdraw mg every 2w treated with Takhzyro® Banerji
from the N/A N/A N/A N/A N/A N/A 300 mg q2w withdrew
2018 (7)

study due 4 from the study because of
to adverse Placebo adverse events.
events*

Achievement of a

prespecified reduction
Percentage from the run-in period in
of patients the hereditary
who had a angioedema attack-rate.
response The percentage reduction

Takhzyro® 300 was calculated as the run-  Banerji

(250% 27 vs 47.9 to X . .
reduction mg every 2w . 68.3% 838 <0.001 N/A N/A N/A in period attack rate minus 2018 (7)
vs. placebo vs placebo the treatment period
in the attack rate divided by the

run-in period attack rate,
number of -

multiplied by 100. The
attacks) difference vs placebo was

analyzed using Fisher

exact test.
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Use of rescue  Takhzyro® 300 27 gi(l) (0-11to
imedication mg every 2w -40)
-1.78 to -
per month -1.43
1.07
ceh 1.64 (1.34 to
Placebo 41 2.00)

<0.001

0.13

0.07 to 0.25

<0.001

:"» Medicinradet

Table A3c Results of study HELP

Attack rates are model-
based mean attacks per
month, defined as 4
weeks. A Poisson
regression model
accounting for
overdispersion was used.
All P values (Wald test) are
reported vs placebo. The
difference in absolute
number of attacks was
estimated from a
nonlinear function of the
model parameters.

Banerji
2018 (7)

*Clinical questions requested by DMC (2)

8.4 Results per PICO (clinical question)

Results referring to the 4 clinical questions requested by the Danish Medicines Council (2)

Table A4 Results referring to Clinical question

Results per

outcome: Absolute difference in effect

Relative difference in effect

Methods used for quantitative synthesis
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Table A4 Results referring to Clinical question

Studies
included in
the analysis

Difference cl P value Difference Cl P value

1)

Attack
free

Longhurst
2017
(COMPACT)

Craig 2019
(COMPACT
OLE)

Banerji 2018
(HELP)

From the data available from the publications,
it is not possible to do an indirect comparison
on number of patients who are 100% attack
free and it is thus not possible to claim that
there are differences in the attack free rates
between treatment arms. In the HELP study,
the proportion of attack-free patients is
presented as a pre-specified exploratory

N/A N/A N/A N/A N/A N/A endpoint and in the COMPACT study, the
proportion of patients experiencing a 100%
attack-reduction is reported. In addition, the
definition of 100% attack-free and the study
designs between COMPACT and HELP differ.
The COMPACT study is a cross-over study
running over two periods of 16 weeks each and
the HELP study is a parallel group study running
over 26 weeks.
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Table A4 Results referring to Clinical question

2)

HRQolL

Lumry 2018
COMPACT)

Lumry 2021*
COMPACT

CLE) N/A N/A

Lumry 2020
HELP)

N/A

N/A

N/A

N/A

Due to different HRQoL instruments used inf
COMPACT and HELP studies, it is not feasible to do
an indirect comparison of HRQoL outcomes. In the
COMPACT study EQ-5D-3L was included and in the
HELP study EQ-5D-5L was included and in both
studies general health status was evaluated using
the VAS-scale. The study designs of COMPACT and|
HELP differ and with different HRQoL instruments

an indirect comparison is therefore not applicable
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Table A4 Results referring to Clinical question

3a) Attack
frequency
(absolute
and relative
reduction in
monthly
attacks)

Berinert® SC
(COMPACT) vs
Takhzyro®
(HELP)

Berinert® SC 60

IU/kg 3.29
2.65-3.98
Takhzyro® 300 mg N/A
2w
171 1.33-2.09

Berinert® SC 60 IU/kg
0.07-0.20
0.12

Takhzyro® 300 mg 2w
0.07-0.24
0.13

N/A

From indirect comparison Fridman 2020 (ISPOR
Poster COMPACT vs HELP)

Because the respective clinical trials differed in
design, individual patient data from COMPACT
(on Berinert® SC 60 IU/kg) were reanalyzed
using a generalized estimating equation model
for Poisson multiple regression in the HELP
trial. For the COMPACT trial, the least squares
mean difference was estimated with 95%
confidence intervals with the use of a mixed-
model accounting for the within patient
correlation. Following Bucher’s method, they
indirectly compared attack reduction outcomes
(mean number of monthly HAE attacks over
placebo) between the two treatments.
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Table A4 Results referring to Clinical question

| . - I

3b) Attack
(average

number of - - - -
attacks per

year
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Table A4 Results referring to Clinical question

4) Side COMPACT: Three adverse events led to trial
effects discontinuation: pulmonary embolism in a
(withdr patient who received placebo, urticaria in a
awals patient who received Berinert® SC 60 IU/kg,
due to and an increase in liver aminotransferase levels
adverse in a patient who received Berinert® SC 60 IU/kg
events) (both Berinert® SC 60 1U/kg not related to the

study drug).
Longhurst HELP: None of the patients treated with
2017 Takhzyro® 300 mg q2w withdrew from the
(COMPACT) study because of adverse events. Two patients
Li 2018 Berinert® SC - 2 in the placebo group withdrew from the study
(COMPACT) erine = due to treatment-emergent adverse events of

N/A N/A 2 N/A N/A tension headache and hereditary angioedema

Craig 2019 attack (related), which were of moderate
(COMPACT Takhzyro® =0 severity.
OLE) .

Overall, there are very few withdrawals due to
Banerji 2018 adverse events in the studies and a significant
(HELP) difference is not expected. The general safety

profile is considered good.

From the data available from the publications,
it is not possible to do an indirect comparison
of withdrawals due to adverse events. The
study designs and definitions of adverse events
of COMPACT and HELP differ, and it is thus not
possible to claim that there are differences in
the tolerability of the different products.

*Additional finding not identified in the initial search since it was published on Feb 15, 2021 and the literature search was performed on Jan 22, 2021.
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Table A5 Included publications (full text reviews) from literature search n=9 (among included title/abstracts)

No Reference Comment

1 Longhurst H et al. 2017 (4) ICOMPACT RCT Trial

2 Craig T et al. 2019 (10) ICOMPACT OLE Trial

3 Li HH et al. 2018 (14) ICOMPACT Safety Trial

4 Lumry et al. 2018 (15) ICOMPACT HRQoL

5 Banerji et al., 2018 (7) HELP RCT Trial

6 Riedl et al., 2020 (16) HELP Subanalysis

7 Lumry et al., 2020 (17) HELP HRQoL

8 Fridman M et al. 2020 (8) SPOR Poster on indirect comparison between Berinert® SC 60 1U/kg and Takhzyro®
9 Riedl et al., 2017 (18) Open-label extension trial of HELP

Table A6 Included and excluded publications from literature search (n=9) (among included full text reviews), and additional findings (n=2) outside literature search

Author Title Reference Comment Decision

From literature search (n=9)

Craig T et al. 2019 (10) Long-Term Outcomes with J Allergy Clin Immunol Pract. 2019 Feb Open label, but outcome and safety data Included
Subcutaneous C1-Inhibitor 15. pii: $2213-2198(19)30163-1 relevant. P, | relevant.
Replacement Therapy for
Prevention of Hereditary
Angioedema Attacks
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Author Title Reference Comment Decision
Li HH et al. 2018 (14) Subcutaneous Cl-esterase inhibitor to Allergy Asthma Proc. 2018 Sep RCT. P, |, O relevant.

prevent hereditary angioedema attacks: 14;39(5):365-370

Safety findings from the COMPACT

trial
Longhurst H et al. 2017 (4)| Prevention of Hereditary Angioedema Attacks | N EnglJ Med. 2017 Mar RCT. P, |, O relevant

with a Subcutaneous C1 Inhibitor 23;376(12):1131-1140

Lumry WR et al. 2018 (15) | Health-Related Quality of Life with J Allergy Clin Immunol Pract. RCT. P, I relevant, O — relevant QoL
subcutaneous C1- Inhibitor for Prevention of 2018 Sep - Oct;6(5):1733- instrument but not correct according to
. . 1741.e3 what’s specified in Medicines Council
Attacks of Hereditary Angioedema
protocol
Banerji et al., 2018 (7) Effect of Lanadelumab Compared With JAMA. 2018;320(20) RCT. P, C, O relevant
Placebo on Prevention of Hereditary
Angioedema Attacks A Randomized Clinical
Trial
Lumry et al., 2020 (17) Impact of lanadelumab on health-related Allergy. 2020 Nov 30. RCT. P, Crelevant, O —relevant QoL
quality of life in patients with hereditary instrument
angioedema in the HELP study
Riedl et al., 2020 (16) Lanadelumab demonstrates rapid and Allergy. 2020 Nov RCT. P, C, O relevant

sustained prevention of hereditary
angioedema attacks
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Fridman M et al. 2020 (8)

Indirect comparison between human C1-
inhibitor (C1-INH) subcutaneous treatment
and lanadelumab for routine prevention of
hereditary angioedema (HAE) attacks

Presented at the ISPOR US annual
meeting. May 18-20, 2020. Poster
Number: PRO65

P, 1, C, O relevant, indirect comparison

Included

Riedl et al., 2017 (18)

An open-label study to evaluate the
long-term safety and efficacy of lanadelumab
for prevention of attacks in hereditary
angioedema: design of the HELP study
extension

Clin Transl Allergy (2017) 7:36

Open label extension trial of HELP — only a study

protocol on a phase 1b trial. P, C, O relevant

Outside literature search (n=2)

_—

Included

Included
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Summary

Hereditary Angioedema (HAE) is a rare, inherited disease characterized by unpredictable and recurrent
attacks of edema.

The exact occurrence of HAE is unknown, but it is estimated that HAE affects approximately 1 in 10,000
to 50,000 people worldwide. In Denmark, 120 patients with HAE are registered at the National
Competence Centre for HAE at Odense Universitetshospital (OUH), but there are probably more
patients affected by the disease.

International guidelines recommend that all HAE attacks shall be treated on-demand. Consensus
treatment guidelines state that long-term prophylaxis should be individualized and considered in all
severe, symptomatic HAE-patients.

Currently there are Cl-esterase inhibitors (C1-INH), administered intravenously (IV) (Cinryze® IV) and
subcutaneously (SC) (Berinert® SC), and a recombinant fully human IgG1 monoclonal antibody
inhibitor, administered subcutaneously (SC) (Takhzyro® SC 300 mg) available on the Danish market for
prophylactic treatment.

Hereditary Angioedema remains a serious clinical condition with a high, unmet medical need for better
prophylactic treatment. The purpose of this report and cost and budget impact analysis is to illustrate
the financial impact of Berinert® SC. Despite the availability of prophylactic treatments, there is a
medical need for additional prophylactic treatment in patients that do not have an effect or cannot
use available treatments because of safety and tolerability issues. In addition, there are patient groups
in which some of the available treatments are not indicated, e.g., Takhzyro® for pregnant and lactating
women.

A cost analysis was conducted comparing long-term prophylactic treatment with Berinert® SC versus
Takhzyro®, using Danish unit costs and resources.

The cost inputs to the analysis were categorized as medicine costs, hospital costs and patient costs and
was conducted from a restricted societal perspective in Denmark. Annual attack frequency reduction
was applied to the cost analysis as a clinical input and was assumed similar in both treatment arms.

Differences in costs between treatment arms were related to the differences in medicine costs and
patient costs for treatment administration. All other costs (e.g., for on-demand treatment and hospital
costs for treating HAE attacks) remained the same in both treatment arms. Follow-up costs and costs
for drug prescriptions were not included in the analysis since there was no difference between
treatment arms.

The base case results suggest that treatment with Berinert® SC 60 1U/kg is 2,570,000 DKK more costly
per patient per year in average, compared to Takhzyro® 300 mg. The difference in medicine costs is
2,567,000 DKK higher and patient costs for drug administration 4,366 DKK higher for Berinert® SC
compared to Takhzyro® 300 mg. Other costs (e.g., hospital and patient costs for HAE treatment and
on-demand medicine costs) are similar in both treatment arms.

A lower dose for Berinert® SC of 40 1U/kg depending on patient body weight are _

_ and recommended in Spain. The information about the 40 1U/kg dose has

also been added to section 5.1 in the SmPC, and the Danish SmPC has recently been updated (18). In
comparison to Berinert® SC of 60 IU/kg, treatment with Berinert® SC 40 IU/kg is only 900,000 DKK
more costly compared to Takhzyro® 300 mg.



The model is sensitive to price, dose of Berinert® SC and dose intervals of Takhzyro® 300 mg.

The total patient population subject for prophylactic treatment of HAE in Denmark (i.e., patients who
suffer from severe and high/ultra-high attack rates) is estimated to be 31-36 patients from year 1 to
year 5. Most of these patients are currently receiving Takhzyro® 300 mg (i.e., 27-31 from year 1 to year
5). If Berinert® SC is recommended in Denmark, the total patient population receiving Berinert® SC is
expected to increase from 1 (current patient who receive Berinert® SC today when Berinert® SC is not
recommended as standard treatment in Denmark) to 5 at year 5 (if Berinert® SC gets recommended
as standard treatment in Denmark).

As a low-volume, subcutaneously administered C1-INH replacement therapy, Berinert® SC represents
a major advance in the prophylactic treatment of HAE attacks with its efficacy, safety, and route of
administration. There is a medical need for additional prophylactic treatment in patients that do not
have an effect or cannot use available treatments because of safety and tolerability issues and there
are patient groups in which Takhzyro® is not indicated, e.g., for pregnant and lactating women. In
addition, limitations of existing intravenously (IV) administered C1-INH prophylaxis include the
frequency of breakthrough attacks and the burden of venous access.

Berinert® SC is most appreciated for its physiological mode of action and long history of safe use,
allowing use in patients with comorbidities and for HAE patients intending to conceive or already
pregnant.
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Table 1 Laeegemidlets oplysninger (in Danish)

Leegemidlets oplysninger

Handelsnavn Berinert® SC

Generisk navn Cl-esterase-inhibitor (human)

Firma CSL Behring AB

ATC-kode BO6ACO1

Virkningsmekanisme Berinert® SC bestar af oprenset og koncentreret Cl-esterase-inhibitor fra

humant plasma. Administrationen af Berinert® erstatter manglende eller
dysfunktionelt C1-esterase-inhibitor hos patienten, hvorved genereringen af
bradykinin begraenses.

Administration/dosis Berinert® SC er beregnet til subkutan administration. Den anbefalede dosis
er 60 IU/kg, to gange om ugen (hver 3.-4. dag).}

Indikation Berinert® SC til subkutan injektion er indiceret til profylakse af
tilbagevendende anfald af herediteert angiogdem (HAE) hos unge og voksne
patienter med mangel pa Cl-esterase-inhibitor.?

Source: Danish Medicines Council Protocol on Berinert® SC, Jan 2021 (1)

Table 2 Cost analysis in PICO format

Cost analysis in PICO format

Population Children > 12 years and adults with hereditary
angioedema type | or II* and who suffer from
high/ultrahigh attack frequency of > 40 attacks
annually if left untreated**

140 IU/kg body weight twice weekly has also been used in the clinical trial COMPACT with similar efficacy results

as with 60 IU/kg. The information about the 40 IU/kg dose has also been added to the new recently updated
version of the Danish SmPC (see Section 5.1 in SmPC).

2 The target patient population in this report is for routine prevention of recurrent attacks of hereditary
angioedema (HAE) in patients aged 12 years and older who suffer from high/ultrahigh attack frequency and/or
in patients who do not tolerate existing treatment.



Intervention
Berinert® subcutaneous administration in 60
international units per kilogram twice weekly*?

Comparator Prophylactic  treatment  with subcutaneous
administered human IgG1 monoclonal antibody
inhibitor, Takhzyro® 300 mg every 2" week in adults*

Outcomes (in the cost analysis) Differences in medicine and administration costs and
similar hereditary angioedema attack reduction in
both treatment arms***

* Danish Medicines Council Protocol on Berinert® SC, Jan 2021 (1)** Also an alternative treatment in patients who do not

tolerate existing treatment; ***Fridman et al., 2020 and _3 (2, I) 3
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Abbreviations

Abbreviation

Definition

C1-INH Cl-esterase inhibitor

DMC Danish Medicines Council

DKK Danish krone

HAE Hereditary angioedema

lgG1 Immunoglobulin G1 Antibodies

ISR Injection-site reactions

U International unit

v Intravenous

LTP Long-term prophylaxis

MAH Market Authority Holder

pdC1-INH plasma derived Cl-esterase inhibitor
PICO Population Intervention Comparator Outcomes
PPP Pharmacy Purchasing Price

RCT Randomized controlled trial

SC Subcutaneous

SmPC Summary of product characteristics
VAT Value added tax

WAO World Allergy Organization

1. Introduction

Market Access Manager, Nordics
Market Access and Health Economics

Stina.johansson@cslbehring.com

Helena.stensman@cslbehring.com

Hereditary Angioedema (HAE) is a rare, inherited disease characterized by unpredictable and recurrent
attacks of edema. The most dangerous swelling episodes are laryngeal attacks, and they are potentially
life threatening. Because of the rarity of the disease, diagnosis is often delayed.

Although effective on-demand treatment is available on the Danish market, HAE remains a serious
clinical condition with a high, unmet medical need for better prophylactic treatment in certain patient
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groups. For instance, there is a medical need for additional prophylactic treatment in patients that do
not have an effect or cannot use available treatments because of safety and tolerability issues, and in
patient groups in which some of the available treatments are not indicated, e.g. Takhzyro® for
pregnant and lactating women.

The purpose with this report and cost- and budget impact analysis is to illustrate the financial impact
of giving access to the subcutaneously administered Cl-esterase inhibitor (C1-INH) Berinert® SC to
Danish patients with severe HAE (i.e., high/ultrahigh attack frequency of = 40 attacks annually if left
untreated, and/or in patients who do not tolerate existing treatment).

Patient groups with unmet medical need could have access to long-term prophylactic treatment with
Berinert® subcutaneous (SC) administration. Berinert® 2000/3000 international units (IU) SC has
demonstrated excellent efficacy, safety and preferred route of administration in large phase lll clinical
trials as well as proven safety profile from 40 years of use of C1-INH in the concerned patient group (4,
5).

1.1 Hereditary Angioedema

Hereditary Angioedema is a rare, inherited, autosomal, dominant disease caused by mutations in the
gene coding for C1-INH. C1-INH is a serine protease inhibitor (serpin) that regulates activation of the
complement, contact, and coagulation systems. Dysregulation of these systems due to C1-INH
deficiency results in the uncontrolled production of vasoactive peptides (e.g. bradykinin) that promote
inflammation through increased vascular permeability and excessive fluid accumulation in body tissues

(6).

Clinically, HAE is characterized by unpredictable and recurrent attacks of edema affecting any part of
the body. The attacks are localized, non-itchy swellings of the skin and mucosa associated with the
absence of urticarial. The most common sites are hands, feet, face, or gastrointestinal tract and the
attacks can be painful, disfiguring, disabling and sometimes fatal. Swellings of the mucous membrane
of the larynx are rare but if left untreated it can lead to death by asphyxiation. The symptoms are
temporary and usually lasting 2-5 days if left untreated. The potential life-threatening laryngeal attacks
is the most serious concern in HAE patients (6).

Patients with HAE bear a significant burden of disease. The unpredictable nature and severity of HAE
attacks routinely impact patients’ quality of life (6).

1.2 Diagnosis

The diagnosis of HAE is confirmed by low complement component 4 (C4) antigen and absent or greatly
reduced C1-INH antigen (protein) or C1-INH functional activity. Typical C1-INH functional activity in
untreated HAE patients is between 5% and 30% of normal (6).

For most individuals, acute attacks begin to occur in the first or second decade of life (7). Because of
the rarity of the disease, delay in diagnosis is common. Symptoms of HAE are often mistaken for those
of other acute abdominal disorders and many patients have a history of unnecessary surgery (6).

The exact occurrence of HAE is unknown, but it is estimated that HAE affects approximately 1 in 10,000
to 50,000 people worldwide. Currently, 120 patients are assumed to suffer from HAE in Denmark (1).

1.3 Treatment recommendations

International guidelines recommend that all attacks shall be treated on-demand. It is recommended
that either C1-INH intravenous (IV) (Berinert®/Cinryze®/Ruconest®) or Firazyr® subcutaneous (SC) is
given to the patient (1).



For the medicine to have optimal effect, it should preferably be used at the earliest possible stage in
the development of the attack. However, it will vary which on-demand treatment that benefits the
patient the most. At the onset of attacks, the patient cannot assess for himself whether the attack
develops to a mild, moderate or severe degree. The recommendation is for all patients to have their
on-demand treatment medicine available at home for self-administration. The Danish Medicines
Council estimates based on their clinical experts that around 85% of the HAE attacks require on-
demand treatment (8).

In Denmark, the following treatments are approved for on-demand treatment (1):

e  Firazyr® 30 mg by subcutaneous injection for adults

e Berinert® 20 IU/kg by slow intravenous injection

e Cinryze® 1000 IU by slow intravenous injection for adults

e Ruconest® 50 IU/kg or 4200 IU (weight > 84 kg) by slow intravenous injection for adults

According to CSL Behring’s clinical experts at the hospital clinics and internally, the distribution of
patients receiving on-demand treatment is approximately as follows:

Table 3 Distribution of patients receiving on-demand treatment

On-demand treatment (dose and administration) Proportion (%)
Firazyr® (30 mg SC) 17
Berinert® (1500 IU IV) 75
Cinryze® (1000 IU IV) 0
Ruconest® IV 0
Firazyr® SC + Berinert® IV/Cinryze® IV 8

Total 100%

1.3.1 Prophylactic treatment
The treatment goals of routine prophylaxis are to minimize the number and severity of HAE attacks
and reduce the burden of HAE symptoms in daily life (6).

The preventive treatment is implemented according to the applicable international guideline of the
World Allergy Organization (WAQ) and the European Academy Allergy and Clinical Immunology of 2017
(9). A recent update to the 2014 Canadian Hereditary Angioedema Guideline was published in 2019
(10), showing that there is a high and strong recommendation of subcutaneous C1-INH (Berinert® SC)
or lanadelumab (Takhzyro®) to be used as first-line therapy for long-term prophylaxis in patients with
HAE | and Il. Although there have not been any head-to-head comparisons of long-term prophylactic
agents, hence a consensus level of evidence for efficacy, the authors agreed that either Berinert® SC
or Takhzyro® are appropriate as first-line long-term prophylaxis (LTP). For pregnant women and
paediatric patients, pdC1-INH (plasma derived C1-INH) is the treatment of choice for LTP.

Consensus treatment guidelines state that long-term prophylaxis should be individualized and
considered in all severe, symptomatic HAE-patients taking into consideration the activity of the
disease, frequency of attacks, patient’s quality of life, availability of healthcare resources, and failure
to achieve adequate control by appropriate on-demand therapy. Since all these factors can vary over
time, all patients should be evaluated for long-term prophylaxis at every visit, at least once a year (6).
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Two C1-INH medicines that are currently used for prophylactic treatment in Denmark are Berinert® SC
and Cinryze® IV. Cinryze® is administered intravenously and is most used at a fixed dose of 1500 IU
every 3™ day (1), and Berinert® SC is administered subcutaneously every 3™ to 4" day (1).

The third prophylactic treatment that is currently used for prevention of HAE attacks in Denmark is
Takhzyro® 300 mg (Takhzyro®), a human monoclonal antibody indicated for the routine prevention of
recurrent seizures of HAE in patients > 12 years of age. Takhzyro® is recommended as standard
treatment by the Danish Medicines Council (DMC) in patients with a minimum of four seizures per
month (i.e., similar high attack frequency as in patients expected for treatment with Berinert® SC). The
recommended dose of Takhzyro® is 300 mg subcutaneously every 2 weeks (1). However, the Danish
Medicines Council and the Market Authority Holder (MAH) of Takhzyro® Takeda have both assumed
that a proportion of patients in Denmark could reduce their dose interval to every 4 weeks (11).

Takhzyro® has been recommended for prophylactic treatment in Denmark in patients who have
frequent HAE attacks and who are seriously ill, and the drug has been studied in a randomized
controlled trial, the HELP study, compared to placebo (12). In the HELP-study, only 4 patients had 1.4
or more seizures per week which makes the effect of Takhzyro®

Berinert® C1-INH administered intravenously (IV) is only indicated for treatment and pre-procedure
prevention of acute episodes and is not used for prophylactic treatment in HAE patients in Denmark.
Berinert® IV is administered by patient weight, with a standard dose of 20 IU/kg. A patient of 75 kg is
thus treated with 1 500 IU every 3™ day (1).

In Denmark, patients in need for a prophylactic treatment may also be treated with the following (1):

e Cyklokapron® (tablets containing tranexamic acid): This is primarily for children and for
patients with milder HAE attacks.

e Danol® (capsules containing danazol): This is primarily used in adult men with many or severe
attacks. HAE patients are rarely started on long-term treatment with Danol®® today. However,
some HAE patients have been on long-term treatment with Danol® at low dose with good
efficacy and few side effects and will therefore remain on this treatment.

Cyklokapron® and Danol® have not been included in the budget impact calculation of Berinert® SC
since these treatments are assumed to be provided to a similarly low number of patients over time.
This was also agreed by DMC in their previous assessment of Berinert® SC (8).

The Danish Medicine Council estimates that around 120 patients are currently suffering from HAE in
Denmark and approximately 30-40 of these patients are severe cases with several HAE attacks who
also currently receive prophylactic treatment in Denmark (1).

Most patients administer their on-demand and prophylactic treatment at home (1).



Number of patients who receive the different prophylactic treatments is presented below and has
been estimated by CSL Behring with guidance from health care professionals from the national
competence center in Denmark, Danish clinical experts, and internal clinical experts at the company
(Table 4).

Table 4 No. of patients receiving prophylactic treatment today (year 1, if Berinert® SC 2000/3000 IU is recommended)

Prophylactic treatment No. of patients Comments

C1-INH IV 1 Cinryze® IV for prophylactic treatment, currently one patient on
Cinryze® IV in Denmark

Cyklokapron® 7

Danol® 5

Berinert® SC 2000/3000 U 3

Takhzyro® 300 mg 27

Total 43 (when excl Danol® and Cyklokapron® in the Budget Impact analysis, then total n=31)

1.3.2 Unmet need

Despite the availability of prophylactic treatments, such as intravenously administered C1-INH therapy,
oral attenuated androgens and monoclonal antibodies, there is a medical need for additional
prophylactic treatment in patients that do not have an effect or cannot use available treatments
because of safety and tolerability issues. In addition, there are patient groups in which some of the
available treatments are not indicated, e.g. Takhzyro® for pregnant and lactating women. Since women
are often having more frequent and severe attacks it is therefore of extra importance to have effective
and safe treatments available for this patient group.

Limitations of intravenously (IV) administered C1-INH prophylaxis include the frequency of
breakthrough attacks and the burden of venous access (13).

Moreover, real-world data suggest that a subset of patients with HAE requiring long-term prophylaxis
with C1-INH IV continue to experience considerable disease and treatment burden (14).

Long-term use of attenuated androgens is associated with substantial safety and tolerability issues,
and the effectiveness of androgens diminishes over time (7, 15-17).

As a low-volume, subcutaneously administered C1-INH replacement therapy, Berinert® SC represents
a major advance in the prophylactic treatment of HAE attacks with its efficacy, safety, and route of
administration. Berinert® SC is most appreciated for its physiological mode of action and long history
of safe use, allowing use in patients with comorbidities and for HAE patients intending to conceive or
already pregnant. Its subcutaneous formulation is also of major importance in patients with poor veins,
repeated bacterial infections in their shunts or poor eyesight.

1.4. Berinert®

Berinert® is purified and concentrated human Cl-esterase inhibitor (C1-INH) derived from human
plasma. Administration of Berinert® to patients with Cl-inhibitor deficiency replaces the missing or
malfunctioning protein in patients. Treatment results are an increase of the plasma levels of C1-
inhibitor and help to regulate all cascade systems involved in the production of bradykinin during
attacks (6).
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Berinert® targets the root cause of HAE by replacing the missing or dysfunctional C1-INH, while other
HAE treatments may only target on step in the kallikrein-kinin cascade. Berinert® also restores the
body’s natural ability to regulate other physiological pathways such as those belonging to complement,
coagulation and the fibrinolytic systems (6).

1.4.1 Berinert® 2000/3000 IU SC

Berinert® 2000 IU and 3000 IU SC contains 500 IU/ml C1-esterase inhibitor (lyophilized powder) after
reconstitution with 4 ml or 6 ml water for injections. Berinert® SC is indicated for prevention of
recurrent HAE attacks in adolescent and adult patients with Cl-esterase inhibitor deficiency.

Berinert® in COMPACT trial

Berinert® SC has been studied in the clinical program COMPACT (5). COMPACT trial is an international,
prospective, multicentre, randomized, double-blind, placebo-controlled, dose-ranging, phase 3 trial
that evaluate the efficacy and safety of self-administered subcutaneous Berinert® SC in patients with
type | or type Il hereditary angioedema. Patients in the study were randomly assigned to one of four
treatment sequences in a crossover design, each involving two 16-week treatment periods: either 40
IU or 60 IU of Berinert® SC per kilogram of body weight twice weekly followed by placebo, or vice versa.
The primary efficacy end point was the number of attacks of angioedema. Both doses of Berinert® SC
(40 IU and 60 IU), as compared with placebo, reduced the rate of attacks of hereditary angioedema
(mean difference with 40 1U, —2.42 attacks per month; 95% confidence interval [Cl], —3.38 to —1.46;
and mean difference with 60 IU, —3.51 attacks per month; 95% Cl, —4.21 to —2.81; P<0.001 for both
comparisons).

Berinert® SC Usage

The pharmaceutical form of C1-INH Berinert® SCis a powder and solvent for solution for injection. C1-
INH concentrate was first licensed in Germany in 1979, and its long-term efficacy and safety for
treatment of HAE attacks is well established.

Berinert® SC is intended for self-administration by subcutaneous injection. The patient or caregiver
should be trained on how to administer Berinert® as needed (5).

Out of 120 patients who are currently suffering from HAE in Denmark (1), around 30 patients are
currently receiving prophylactic treatment. These patients are considered a target population subject
for prophylactic treatment with Berinert® SC and its relevant comparator Takhzyro® SC 300 mg. In
addition, Berinert® SCiis also relevant in patients who do not tolerate existing prophylactic treatments,
e.g., Takhzyro® is not indicated for pregnant women and Cinryze® IV is not well tolerated in patients
with burden of venous access.

Similar efficacy for Berinert® SC 60 |U/kg and Berinert® SC 40 1U/kg
The recommended dose of Berinert® SC is 60 IU/kg body weight twice weekly (5). This is the
recommended dose in the SmPC of Berinert® SC and stated by the DMC (1).

However, a dose of 40 1U/kg has been evaluated together with the 60 1U/kg dose in the clinical study
program of COMPACT (5), and the Danish SmPC has recently been updated to also include the
information about the 40 IU/kg dose (see section 5.1 in the SmPC) (18).

The primary efficacy endpoint in the COMPACT trial was the time-normalized number of HAE attacks,
as reported by the investigator. The mean difference, as compared with placebo, was -2.42 attacks per
month (95% Cl, -3.38 to -1.46) with 40 IU/kg and -3.51 attacks per month (95% Cl, -4.21 to -2.81) with
60 1U/kg (P<0.001 for both comparisons).
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In the COMPACT OLE extension trial, for 40 IU/kg and 60 IU/kg, median annualized attack rates were
1.3 and 1.0, respectively, and median rescue medication use was 0.2 and 0.0 times per year,
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In conclusion, there were similar efficacy for the higher 60 IU and lower 40 U dose of Berinert® SC in
attack rate reduction and the efficacy remained for a mean of 1.5 years.

Low dose of Berinert® SC in real practice

Moreover, a clinical protocol for the introduction of Berinert® SC in Spain, recommended a treatment
regimen where the general starting dose of Berinert® SC is 2000 IU twice weekly and if patients
respond satisfying to the treatment after 3 months follow-up, the dose interval increases from twice a
week to every 4-5 days. This corresponds to around 30 IU/kg for a 70 kg patient®.

Cost analysis

Berinert® SC to Takhzyro® SC 300 mg, using Danish unit costs, inputs from clinical experts and Danish
resources. Takhzyro® SC 300 mg is already used in Denmark and has the same target population of
severe HAE cases as Berinert® SC.

Unit costs were multiplied with identified resources and total costs were assessed and compared in
severe HAE patients with high/ultra-high attack frequency of >40 attacks per year if left untreated.

4 GEAB proposal for the start of subcutaneous C1-Inhibitor plasma concentrate (cpC1INH) (Berinert®) as long-
term prophylaxis in HAE-C1-INH. GEAB is the Group of experts on HAE from the Spanish Allergology Society.
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Costs were reported in Danish krone (DKK) discounted at 3,5% annually, following the DMC Guidelines
from 2020 (i.e., still following the guideline before Jan 1, 2021, as agreed with DMC prior to
commencing this work (22)). The cost analysis was conducted from a restricted societal perspective in
Denmark, including both health care costs and potential costs for patient time and transportation.

The cost inputs to the analysis are categorized as medicine costs, hospital costs and patient costs (i.e.,
costs incurred by patients, e.g., production loss and transportation).

2.1 Patient population

The relevant patient population subject for treatment with Berinert® SC is children 212 years and
adults diagnosed with HAE type | or type Il with high/ultra-high attack frequency, i.e., who experience
>40 attacks per year if left untreated, and/or in patients who do not tolerate existing treatment (1).

Consensus treatment guidelines state that long-term prophylaxis should be individualized and
considered in all severe, symptomatic HAE-patients taking into consideration the activity of the
disease, frequency of attacks, patient’s quality of life, and failure to achieve adequate control by
appropriate on-demand therapy (1).

The patient population in the cost analysis was retrieved from the Berinert® SC RCT COMPACT study
(5). The study population consisted of patients 12 years of age or older and had a clinical and central
laboratory diagnosis of type | or Il HAE (functional C1 inhibitor activity of <50% and C4 antigen level
below the normal level). All patients had had four or more attacks requiring immediate treatment or
medical attention or causing clinically significant functional impairment over a 2-month period within
3 months before screening. The mean (+xSD) number of attacks per month during the run-in period,
normalized for the number of days that the patient received the corresponded drug or placebo, was
4.6%2.2 for the 40 IU treatment sequences and 4.0+2.0 for the 60 IU treatment sequences. For all
patients who received Berinert® SC this corresponds to 39.2 (rounded up to 40) attacks per year and
covers approximately 30 patients with severe HAE in Denmark.

The patient start age in the model is 39.6 years (rounded up to 40 years) (5).

2.2 Intervention
The intervention is Berinert® (C1-INH) 2000/3000 IU SC, in a dosage of 60 IU/kg 3-4 days a week (twice
weekly) (1, 18).

Berinert® SC is administered based on patient weight. The average weight in the model is 73.12 kg,
which result in a total IU per patient weight of 4,387 IU per administration.

The average weight in the model is calculated based on the weight of the general population females
and males in Denmark. Males have a general weight of 83.5 kg and females 68 kg (23). The gender
distribution between males and females were further retrieved from the patient characteristics in the
Berinert® SC RCT COMPACT study, where 67% of the study population were females (5). A gender
distribution of 50% has been tested in a sensitivity analysis, based on assumptions from Danish clinical
experts.

Table 5 Patient weight in the model

Males Females Source
Gender distribution (%) 33% 67% Longhurst 2017 (COMPACT)
(5)
Weight distribution (kg) 83.5 68 Statens Institut for
Folkesundhed 2019 (23)
Average weight (kg) 73.12
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In addition, a lower dose of 40 IU/kg has also been tested in a sensitivity and scenario analysis. A dose
of 40 1U/kg is evaluated in the clinical study programme COMPACT with similar favourable outcomes
and safety data as for the higher dose of 60 IU/kg. The information about the 40 IU/kg dose has also

been added to section 5.1 in the recently updated Danish SmPC _

and recommended in Spain.

The clinical study programme COMPACT also showed that around 50% of the patients in the phase Il
study and the long-term follow-up study COMPACT OLE received a dose of 40 1U/kg body weight twice
weekly (24).

Moreover, clinical recommendation for the introduction of Berinert® SC at Spanish hospital clinics have
published dose recommendations that correspond to around 40 IU/kg in a Spanish clinical
recommendation report ®. The Spanish clinical recommendation has been retrieved from a society
congress publication where Dr. Caballero and his colleagues have investigated 10 patients that were
treated with HAE-C1-INH (6/4 women / men): 9 with cpC1INH SC (doses between 1500U / 3 days and
1500U 2 times / week), of which 7 improved (6: 100%; 1: 85%), 2 did not improve; one patient
combined cpC1INH IV and SC with 80% improvement. Based on this investigation, the GAB group of
experts on HAE from the Spanish Allergology Society, proposed a treatment regimen, with a general
starting dose of Berinert® SC 2000 IU twice a week, which corresponds to 40 1U/kg body weight in a 70
kg patient. If the patients receive a satisfying response after 3 months, the interval between doses are
decreased to every 4-5 days, which corresponds to around 30 IU/kg for a 70 kg patient. If the patients
receive an unsatisfying response, the interval between doses are increased to every 3" day.

2.3 Comparator(s)

The relevant comparator(s) to C1-INH Berinert® SC is Takhzyro® (Takhzyro®) (1). Takhzyro® is a fully
human monoclonal antibody that binds and inhibits active plasma kallikrein, thereby preventing the
cleavage of high-molecular-weight kininogen and the generation of bradykinin.

2.3.1 Dose intervals for Takhzyro®
The dosage for Takhzyro® is not dependent on patient weight where adults with many HAE attacks are
recommended to receive 300 mg every 2 weeks. In patients who are stable and attack free on



treatment, a dose reduction of 300 mg Takhzyro® every 4 weeks may be considered, especially in
patients with low weight (1, 25).

The Danish Medicines Council published an assessment protocol of Takhzyro® in December 2019 (11).
Based on the SmPC of Takhzyro® where dose reduction may be considered in patients who are stable,
seizure-free, and especially in patients with low weight, the DMC might expect a dose reduction in a
proportion of Danish Takhzyro® patients. Not all patients expect to be treated at full dose every 2
weeks. However, due to limited knowledge of the real-world usage of Takhzyro®, the DMC concluded
that it is not possible to assess the proportion of patients who will reduce the dosing frequency to
every 4 weeks and also how many patients who will benefit adequately from treatment every 4 weeks.

In the model, the patient start age is 40 years and all suffer from high/ultra-high attack frequency. This
is a combination of the baseline mean age in the Berinert® SC RCT trial COMPACT (5) and the Takhzyro®
RCT trial HELP (12). The base case administration of Takhzyro® in the model is 300 mg every 2 weeks.
The unlikely dose interval for Takhzyro® of 300 mg every 4 weeks has been tested in a sensitivity
analysis.

2.3.2 Other treatments
According to the Danish Medicine Council, Cyklokapron® and Danol® (danazol on license) are also
available for prophylactic treatment in HAE patients (1).

Cyklokapron® is mainly used among children and for milder HAE attacks and are therefore not a
relevant comparator to the target population for Berinert® SC. Danol® is primarily used for adult men.
Patients are very rarely started on long-term treatment with Danol®, and there are only very few that
remain on this treatment today. Danol® is therefore also not a relevant comparator to Berinert® SC.

2.4 Reduction in HAE attacks
The reduction in HAE attacks were assumed similar for both Berinert® SC and Takhzyro® 300 mg.

Data from two randomized clinical trials (RCTs), the COMPACT study (5) and the HELP study (12),
demonstrate superior efficacy of C1-INH SC Berinert® and Takhzyro® 300 mg over placebo in reduction
of HAE attacks (1).

The results have been further analysed in - indirect comparisons. The first one is a published
poster on Berinert® SC 60 1U/kg vs Takhzyro® (2),
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The absolute reduction in monthly attacks for patients treated with Berinert® SC 60 |IU/kg compared
with placebo in COMPACT was 3.29 (Cl 2.65-3.98) attacks per month compared to an absolute
reduction of 1.71 (Cl 1.33-2.09) attacks per month for patients treated with Takhzyro® 300 mg every
2 weeks in HELP compared with placebo. Patients saw similar relative reductions in monthly attacks
while using both Berinert® SC 60 IU/kg and Takhzyro® 300 mg every 2 weeks of 0.12 and 0.13
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2.4.1. HAE attack rate used in model
Based on the existing evidence on Berinert® SC and Takhzyro®, the reduction in HAE attacks were
assumed similar for both treatment arms.

The model base case assumed similar attack rate reduction of 84% in both treatment arms. The attack
rate of 84% was retrieved from previous data showing an 84% attack rate reduction for patients
treated with Berinert® SC (26). The model was initially used in the previous application when Berinert®
SC was compared to Cinryze® IV. For the simplicity of the model calculations, a similar attack rate
reduction in the comparator arm Takhzyro® was used in the model base case.

The COMPACT trial (5) was a randomized, double-blind, placebo-controlled, dose-ranging phase 3
study designed to evaluate the efficacy and safety of self-administered subcutaneous Cl-inhibitor in
patient with HAE type | or type Il who had had four or more attacks in a consecutive 2-month period

by placebo for the second 16-week treatment period or vice versa; or Berinert® SC at a dose of 60
IU/kg bw twice weekly followed by placebo or vice versa. Berinert® SC or placebo was administered by
the patient twice weekly in a double-blind crossover manner during each treatment period.

The primary efficacy endpoint was the number of attacks and response rate was one of the secondary
endpoints.

The results showed an attack reduction of 95 % (median) with 60 IU/kg bw 2 times weekly and 89%
(median) with 40 IU/kg bw twice weekly.



2.4.3. COMPACT QOle

The COMPACT Ole trial (4) is an open-label, randomized, parallel-arm extension of the COMPACT trial
designed to assess the long-term safety, occurrence of angioedema attacks, and use of rescue
medication with Cl-inhibitor. Patients who completed the placebo-controlled COMPACT trial and
study treatment-naive patients who had a history of experiencing at least 4 attacks within 2
consecutive months before enrolment into the COMPACT program were eligible. Patients were
randomly assigned to receive 40 IU or 60 IU/kg bw twice of Berinert® SC twice per week for at least 52
weeks.

The primary objective was to determine the long-term safety of Berinert® SC. Secondary endpoints
assessed additional safety endpoints as well as efficacy endpoints including the percentage of patients
with a time-normalized attack frequency of less than 1 attack per 4-week period and the percentage
of responders.

The results showed that there were a low incidence of AEs and 83 % of the patients in the 60 IU/kg
group were attack free during month 25-30 of treatment. Furthermore, 87% did not use any rescue
medication in the 60 IU/kg group. The corresponding results in the group receiving 40 IU/kg were
76.2% of the patients being completely attack-free and 76.2% not using any rescue medication.

2.4.3. HELP study

The HELP study (12) was a randomized, double-blind, parallel-group, placebo-controlled phase 3 trial
conducted at 41 different sites. The objective of the Hereditary Angioedema Long-term Prophylaxis
(HELP) clinical trial was to determine the efficacy of Takhzyro® compared with placebo for preventing
hereditary angioedema attacks. Patients were 12 years or older at screening with a confirmed
diagnosis of hereditary angioedema type | or Il. Patients underwent a 4-week run-in period (preceded
by a 22-week washout of any long-term prophylactic therapy if applicable) to determine their baseline
attack rate. Patients with 1 or more investigator-confirmed attack per 4 weeks were eligible for
enrolment. Eligible patients were randomized 2:1 to receive subcutaneously injected Takhzyro® or
placebo. Patients randomized to receive Takhzyro® were assigned in a 1:1:1 ratio to 1 of 3 Takhzyro®
dose regimens: 150 mg every 4 weeks, 300 mg every 4 weeks, or 300 mg every 2 weeks.

The primary efficacy end point was the number of attacks during the 26-week treatment period.
Secondary end points included the number of attacks requiring acute treatment during the 26-week
treatment period, number of moderate or severe attacks during the 26-week treatment period, and
number of attacks from days 14 through 182.

The results showed that the mean number of attacks per month from days 0 through 182 was 1.97
(95% Cl, 1.64-2.36) in the placebo group compared with 0.48 (95% Cl,0.31-0.73) in the 150-mg every-
4-week group, 0.53 (95%Cl, 0.36-0.77) in the 300-mg every-4-week group, and 0.26 (95% Cl,0.14-0.46)
in the 300-mg every-2-week group.

2.4.5. Indirect comparison

An indirect comparison was conducted for Berinert® SC 60 1U/kg and Takhzyro® using the Phase lIl
clinical trials COMPACT and HELP (5, 12). Because the respective clinical trials differed in design,
individual patient data from COMPACT were reanalysed using a generalized estimating equation model
for Poisson multiple regression in the HELP trial. The absolute reduction in monthly attacks for patients
treated with Berinert® SC 60 1U/kg compared with placebo in COMPACT was 3.29 attacks per month
compared to an absolute reduction of 1.71 attacks per month for patients treated with Takhzyro® 300
mg every 2 weeks in HELP compared with placebo. Patients saw similar relative reductions in monthly
attacks while using both Berinert® SC 60 |U/kg and Takhzyro® 300 mg every 2 weeks of 0.12 and 0.13
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respectively (2).

2.4.6. Conclusion on clinical outcomes
There was a similar attack rate reduction (absolute and relative) of Berinert® SC in the COMPACT trial
vs Takhzyro® 300 mg in the HELP trial.

In the published indirect comparison from the ISPOR conference 2020, results from Fridman and
colleagues demonstrated similar efficacy of Berinert® SC 60 1U/kg versus Takhzyro® with regards to the
pre-defined clinical outcome relative reductions in monthly attacks (2).

2.4.7. Clinical inputs to the model

Based on the clinical information above, an assumption was made in the model that patients receiving
Berinert® SC have similar attack frequency as patients receiving Takhzyro® 300 mg. Moreover, the
attack rate frequency expects to last throughout the model time horizon of 5 years, based on sustained
long-term outcomes from the COMPACT OLE trial (4).

All patients in the model assume to suffer from 40 attacks annually if left untreated (5). This
corresponds to the patient characteristics in the COMPACT trial if left untreated and refers to the
relevant patient population for treatment with prophylactic C1-INH in Denmark. In addition, during
the run-in period in the HELP trial on Takhzyro®, the mean attack rate ranged from 3.2 to 4.0 attacks
per month across the 4 treatment groups (12).

In the model, patients treated with both Berinert® SC and Takhzyro® 300 mg will have an 84% attack
reduction annually. This proportion is the estimated attack rate reduction for Berinert® SC vs placebo
in the meta-analysis performed by Bernstein and colleagues (26). The annual proportion of attack rate
reductions will result in 6.40 attacks in total annually for Berinert® SC and Takhzyro® 300 mg.

Around 85% of the attacks are assumed to require rescue medication (on-demand treatment), based
on clinical expert comments and previous DMC estimations (8). Five percent of the attacks that require
rescue medication are severe attacks on neck/head with hospitalization, 2% require doctor visits and
10% outpatient visits. All remaining attacks, irrespective of its severity, are self-treated with recue
medications at home.

Proportion and number of attacks that are used in the model base case are presented in Table 6 below.
Table 6 Annual reduction of attacks with prophylactic C1-INH treatments (used in model)

C1-INH SC (Berinert®) Takhzyro® 300 mg
Annual reduction of attacks 84.0% 84.0%
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No. of attacks annually 6.40 6.40

No. of these attacks that are severe (on neck/head) 0.27 (5%) 0.27 (5%)
No. of these attacks that require doctor visit 0.11 (2%) 0.11 (2%)
No. of these attacks that require outpatient visit 0.54 (10%) 0.54 (10%)

2.5 Cost perspective
The cost analysis was conducted from a restricted societal perspective. This means that all relevant
treatment-related costs are included, irrespective of who carries the costs.

2.6 Time horizon
The time horizon is presented per year and for 5 years, discounted 3.5% annually (22).

The annual cost (per patient per year) reflects the value that is applied to the calculation of total budget
impact.

The 5-year time horizon reflects the recommendation from the Danish Medicine Council that
prophylactic treatment with C1-INH should be given for several years but not for a lifetime (1). In
addition, even if laryngeal attacks might be fatal, the fatal outcomes are considered minor and the
mortality among these patients when they are treated are considered similar as the general
population.

2.7 Model assumptions

The main assumption in the cost analysis is no difference in HAE attack reductions between Berinert®
SC and Takhzyro® 300 mg. The similar attack rate reductions are further assumed constant over the 5-
year time horizon.

The model also assumes that most of the patients are treated for their HAE attacks with on-demand
treatment in their homes, irrespective of the severity of the attacks. There are only a few patients that
are assumed to receive treatment at the hospital (doctor visit or outpatient visit with a nurse).

2.7.1 Costs not included in the analysis
Some cost parameters were not included in the cost-and budget impact analysis.

Adverse events

Adverse events were not included in the cost analysis. The current treatment with Berinert® SC is well
tolerated and patients rarely experience side effects. If side effects occur, it is most often reactions at
the injection site (1).

In the COMPACT trial, adverse events were reported by similar proportions of patients in the Berinert®
SC groups and the placebo groups. The majority of reported adverse events were mild in 95%, 76% and
83% of the patients in the 40 1U/kg, 60 1U/kg and the combined placebo groups respectively. Most
reported adverse events were injection-site reactions (ISRs). ISRs were reported in 28%, 35%, and 24%
of patients treated with 40 1U/kg, 60 IU/kg and combined placebo groups, respectively (5). The long-
term safety was further supported in the COMPACT OLE study with similar adverse event profiles
reported in both treatment arms of the study. The most frequently observed adverse event were
injection-site reactions (4).

In addition, In the HELP study, none of the patients treated with Takhzyro® 300 mg every 2 weeks
withdrew from the study because of adverse events. The most common adverse events were injection-
site reactions reported by 51.9% and 29.3% of the patients in the Takhzyro® 300 mg every 2 weeks and
placebo groups respectively (12).
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In conclusion, itis thus not possible to claim that there are differences in the tolerability of the different
products. A significant difference is not expected, and the general safety profile is good.

Adverse events were therefore not considered relevant in the cost analysis of Berinert® SC.

Mortality

Mortality was not included in the cost analysis. As mentioned earlier, HAE can potentially be a life-
threatening disease if airway obstruction is caused by laryngeal edema. After having current treatment
options available to the patients, mortality has dropped dramatically, and today there are nearly no
deaths in Denmark because of HAE (1).

Mortality is therefore not considered relevant in the cost analysis of Berinert® SC. This has also been
confirmed by the Danish Medicine Council (1).

Quality of life

Published literature have shown significant improvements in quality of life in patients included in the
COMPACT trial compared to placebo (27). The improved quality of life continued during the follow-up
study COMPACT OLE (28). Similar outcomes have been seen in the HELP trial where patients with HAE
had significantly better HRQoL compared to placebo (29). From the data available from the
publications, it is thus not possible to claim that there are differences in HRQoL of the different
products. A significant difference is not expected, and the quality-of-life improvements in both
treatment arms are considered similar.

2.8 Resource use and unit cost
The cost inputs to the analysis are categorized as medicine costs, hospital costs and patient costs.

Medicine costs consist of medicine costs for the intervention Berinert® SC and the comparator
Takhzyro® 300 mg. Medicine costs also consist of medicine costs for on-demand treatment.

Hospital costs consist of nurse and physician time spent for treatment of HAE attacks at the hospital.

Patient costs consist of patient time spent for taking the treatment medicine at home, and travel time
and time spent for treatment of HAE attacks at the hospital. Patient costs also consist of transportation
costs to and from the hospital for all visits that require hospital visits.

2.8.1 Medicine costs

Medicine costs consist of medicine costs for the intervention Berinert® SC, medicine costs for the
comparator Takhzyro® 300 mg and medicine costs for on-demand treatment with either Cinryze® IV,
Berinert® IV, Firazyr® SC or Berinert®/Cinryze® IV + Firazyr® SC.

The recommended dose for the intervention medicine Berinert® SC is 60 IU/kg twice weekly (18) and
the general weight in an HAE patient is 73.12 kg (Table 5). The total IU per patient weight is 4,387 IU
and the number of administrations annually are 104. The price is calculated based on DKK per |U. The
DKK per IU (in PPP, excl VAT) is 11.66 and similar to DKK per IU of C1-INH Berinert® IV 1500 IU (30).
This will result in 51,151 DKK per administration and 5.33 million DKK per year in medicine costs per
patient.

The recommended dose for the comparator medicine Takhzyro® is 300 mg every 2 weeks (25) and is
not based on patient weight. The price per package is 99 519 DKK (in PPP, excl VAT) (30). The DKK per
mg is 331.73 and it costs 2.59 million DKK per year in medicine costs per patient.



The dose recommendations and proportions receiving the different on-demand treatments have
already been presented in Table 3 above. The price per package, price per IU and total medicine cost
per HAE attack is presented in Table 7 below. The total medicine cost per HAE attack is further
weighted by the proportion who receive the different treatment options (from Table 3) and multiplied
by number of attacks annually in each treatment arm (from Table 6).

Table 7 Unit costs and calculated costs for on-demand treatment

On-demand treatment Price per package (30) (in Dose per administration Cost per HAE attack (in
Product DKK, PPP excl VAT) DKK)

Firazyr® 30 mg SC 13589 30 mg 19 569**

Berinert® 1500 IU IV 17 490 1500 1U 17 490*

Cinryze® 2X500 IU IV 11599 1000 1U 11 599*

Firazyr® SC + Berinert® N/A 30 mg Firazyr® + 1500 IU 28134

IV/Cinryze® IV Berinert®/1000 IU Cinryze®

N/A=Not applicable; *No. of administrations are 1 dose per HAE attack; ** 44% of the patients who take Firazyr® assumed to
need two doses for optimal effect (31).

Medicine unit costs and resource utilizations for the intervention Berinert® SC and the comparator
Takhzyro® 300 mg are presented below.

Table 8 Medicine resource utilizations for intervention, comparator, and on-demand medicine

Medicine cost parameter Resource Utilization Used in model (DKK per year)
Intervention: Berinert® SC 2000/3000 IU 60 IU/kg, 73.12 kg, twice a week = 5.33 million
Comparator: Takhzyro® SC 300 mg 300 mg, every 2 weeks 2.59 million
On-demand treatment
Firazyr® 30 mg SC 17%, Int&Comp 6.40 attacks/yr, .

| 1119 647
Berinert® 1500 IU IV 75% , Int&Comp 6.40 attacks/yr ntervention: 119 6

C tor: 119 647
Firazyr® SC + Berinert® IV/Cinryze® IV 8%, Int&Comp 6.40 attacks/yr omparator

2.8.2 Hospital costs
Hospital costs consist of nurse and physician time spent for treatment of HAE attacks at the hospital.

According to the previous DMC protocol assessment of Berinert® SC (8), the DMC estimated that
around 85% of the total HAE attacks require on-demand treatment, based on answers from their
clinical experts. Among the 85% who require on-demand treatment, 2% require doctor visit at the
hospital and 10% outpatient visit with a nurse at the primary care. Both doctor visit and outpatient
visit with a nurse expects to take 1 hour each.

In addition, 5% of the HAE attacks are assumed to be severe and affecting neck and head and these
attacks require hospitalization for 24 hours, according to DMC’s clinical experts (8). This corresponds
to one working day and night for a physician. The total costs for these visits do not differ between the
treatment arms since total number of attacks are the same in the model.

The hourly wage for a nurse has been retrieved from the Danish KRL (Kommunernes og Regionernes
Lgndatakontor) and the gross annual salary was 451.68 DKK. People who work 100% work for 141.83
hours a month (22) so the hourly wage is 265,39 DKK. By including overhead costs, the hourly wage is
multiplied by 2 (22). This makes the hourly wage used in the model 530.77 DKK. The hourly wage for a
physician is 780.00 DKK and has been estimated by the DMC in their previous protocol assessment of
Berinert® SC (8).

The hospital unit costs and resource utilizations for the intervention Berinert® SC and the comparator
Takhzyro® are presented below.
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Table 9 Hospital unit costs for intervention and comparator medicine

Hospital cost parameter Unit cost (in DKK)
Physician time (hourly wage) 780
Nurse time (hourly wage) 531

Table 10 Hospital resource utilizations for intervention and comparator medicine

Hospital cost parameter Resource Utilization
Physician time spent on doctor visit for HAE attack 1h/visit, 0.11 attacks/year
Nurse time spent on outpatient visit for HAE attack 1h/visit, 0.54 attacks/year

Physician time spent on treatment of very severe HAE attacks on 24 hours per visit, 0.27 attacks/year
neck/head
Total hospital costs for HAE treatment 5513 DKK/year

2.8.3 Patient costs

Patient costs consist of patient time spent for taking the treatment medicine at home and time spent
for travel and treatment of HAE attacks at the hospital. Patient costs also consist of transportation
costs to and from the hospital for all hospital visits.

Patient time spent for taking the treatment medicine at home is assumed 20 minutes for both
intervention and comparator. Patient time for hospital visits for treatment of HAE attacks and severe
HAE attacks on neck/head are similar in both treatment arms.

The estimations of patient time for hospital visits for treatment of HAE attacks are similar as the
physician and nurse time for all the hospital visits estimated above (2.8.2 Hospital costs). However, 40
minutes are assumed for travel to and from the hospital and are added to the total patient time for
each hospital visit. In addition, transportation costs are included for transportation to and from the
hospital. The daily driving distance is assumed to be 14 km based on DMC Guideline from 2020 (22).
The cost per km is 3.52 DKK, and retrieved from statens skattefri kgrselsgodtggrelse
(befordringsgodtggrelse) (22).

The hourly wage for the general population is 179 DKK and has been estimated by the DMC in their
previous protocol assessment of Berinert® SC (8).

The patient unit costs and resource utilizations for the intervention Berinert® SC and the comparator
Takhzyro® 300 mg are presented below.

Table 11 Patient unit costs for intervention and comparator medicine

Patient cost parameter Unit cost (in DKK)
Patient time (hourly wage for the general population) 179
Costs for transportation 3.52

Table 12 Patient resource utilizations for intervention and comparator medicine

Patient cost parameter Resource Utilization

Patient time spent on doctor visit for HAE attack = 1h/visit (+40 min travel and 14 km distance), 0.11 attacks/year

Patient time spent on outpatient visit for HAE = 1h/visit (+40 min travel and 14 km distance), 0.54 attacks/year

attack

Patient time spent on treatment of very severe = 24 hours per visit (+40 min travel and 14 km distance), 0.27 attacks/year
HAE attacks on neck/head at the hospital

Transportation costs for hospital visits for = 14 km distance per hospital visit

treating HAE attacks

Total patient costs annually for HAE treatment = 1 930 DKK/year
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Patient time spent on medicine treatment At home, Int Berinert® SC: 20 min 2 admin/week (104 admin per year)

(prophylactic treatment) At home, Comp Takhzyro®: 20 min admin every two weeks (26 admin
per year)

Total patient costs annually for prophylactic Intervention Berinert® SC: 6 222 DKK/year

treatment Comparator Takhzyro®: 1 551 DKK/year

2.9 Results

The main results from the cost analysis are presented in Table 13. The results are presented from a 5-
year perspective, and in average per patient per year. The costs are 3.5% discounted and presented
both from a restricted societal perspective (incl patient costs) and with patient costs excluded. All cost
categories (i.e., medicine costs, hospital costs and patient costs) are presented separately.

In the model base case, the average total cost per patient per year is 2,570,000 DKK more costly with
Berinert® SC 60 1U/kg compared to Takhzyro® 300 mg for prophylactic treatment of HAE in patients
with high/ultra-high attack frequency (Table 13). With the lower dose of Berinert® SC 40 1U/kg, the
average total cost per patient per year is only 900,000 DKK more costly with Berinert® SC 40 1U/kg
compared to Takhzyro® 300 mg (

Table 14).

The main cost driver is medicine costs, where prophylactic medicine costs in the base case analysis
with Berinert® SC 60 IU/kg cost in average 2,567,000 DKK more per patient compared to Takhzyro®
300 mg. There is no difference in costs for on-demand medicine and hospital treatment of HAE attacks.
Patient cost is also higher for Berinert® SC compared to Takhzyro® 300 mg and is due to more frequent
yearly administrations of Berinert® SC.

Table 13 Base case results on Berinert® SC 60 IU/kg in average per patient per year and per patient in 5 years (in DKK,
discounted)

Berinert® SC 60 1U/kg Takhzyro® 300 mg Difference
In average per patient per year
Medicine costs 5097 387 2 530 139 2 567 248
Prophylactic medicine costs 4 985 563 2418 315 2 567 248
On-demand medicine costs 111 824 111 824 0
Hospital costs 5152 5152 0
HAE attacks 5152 5152 0
Patient costs 7 620 3 254 4 366
Total (incl patient costs) 5110 159 2 538 545 2571 614
Total (excl patient costs) 5 102 540 2 535 291 2 567 248
Total 5 years
Medicine costs 25 486 937 12 650 696 12 836 241
Prophylactic medicine costs 24 927 817 12 091 575 12 836 241
On-demand medicine costs 559 120 559 120 0
Hospital costs 25 761 25 761 0
HAE attacks 25 761 25 761 0
Patient costs 38 099 16 270 21 828
Total (incl patient costs) 25 550 797 12 692 727 12 858 069
Total (excl patient costs) 25512 698 12 676 457 12 836 241

Table 14 Scenario analysis results on Berinert® SC 40 IU/kg in average per patient per year and per patient in 5 years (in DKK,

discounted)
Berinert® SC 40 IU/kg Takhzyro® 300 mg Difference
In average per patient per year
Medicine costs 3 435 533 2530 139 905 394
Prophylactic medicine costs 3323 709 2418 315 905 394
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On-demand medicine costs 111 824 111 824 0
Hospital costs 5152 5152 (0]
HAE attacks 5152 5152 0
Patient costs 7 620 3 254 4 366
Total (incl patient costs) 3 448 305 2 538 545 909 759
Total (excl patient costs) 3 440 685 2 535 291 905 394
Total 5 years
Medicine costs 17 177 665 12 650 696 4 526 969
Prophylactic medicine costs 16 618 544 12 091 575 4 526 969
On-demand medicine costs 559 120 559 120 0
Hospital costs 25 761 25 761 (0]
HAE attacks 25 761 25 761 0
Patient costs 38 099 16 270 21 828
Total (incl patient costs) 17 241 525 12 692 727 4 548 797
Total (excl patient costs) 17 203 426 12 676 457 4 526 969

2.10 Sensitivity analysis

The uncertainty in the underlying cost parameters was assessed using one-way sensitivity analysis.
Some cost parameters were varied independently over an interval of £10-20%. The parameters that
were varied were Berinert® SC price (DKK/IU), number of administrations per week with Berinert® SC,
percentage reduction in HAE attacks for Takhzyro® 300 mg and percentage females in the HAE
population. The results are presented in a tornado diagram with +10% variations (Figure 1).

Figure 1 Tornado diagram with #10% variation

Tornado diagram A costs

o
1800000 2000000 2200000 2400000 2600000 2800000 3000000 1 + 1%
Berinert SC administrations per week

- - -
o _
% Females in the HAE population I

% reduction of HAE attacks for Takhzyro 300 mg

As seen in Figure 1, the cost analysis is most sensitive to the price and number of administrations per
week for Berinert® SC. For instance, by vary the Berinert® SC price with £10% (from 10.49 to 12.83
DKK/IU, base case 11.66 DKK/IU) the difference in average cost per patient for Berinert® SC is between
2.07 million to 3.07 million DKK more costly compared to Takhzyro® 300 mg (Base Case 2.57 million
DKK more costly). The model is not sensitive to +10% percentage females in the HAE population and
+10% reduction in percentage HAE attacks for Takhzyro® 300 mg.
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Other independent variations were also performed in a separate one-way sensitivity analysis table and
the rationale for these variations were explained (Table 15). The results presented in Table 15 can
additionally confirm that dosage and price of Berinert® SC are the two most sensitive parameters in
the model. For instance, by reducing the Berinert® SC dose to 40 IU/kg instead of base case 60 IU/kg,
the average difference in cost moves from 2.57 million DKK more costly to only 900,000 DKK more
costly per patient per year for Berinert® SC 40 1U/kg compared to Takhzyro® 300 mg.

Table 15 One-way sensitivity analysis

Average cost per patient per year
Parameter Base Case Changedto = Rationale C1-INH SC Takhzyro® Incremental
value value Berinert® 300 mg
Base Case results (restricted societal, average cost per patient per year,

. 5110 159 2 538 545 2571 614
discounted)

Proportion females 67% 50% Clinical expert
in the HAE comment* 5289 835 2 538 545 2 751 289
population
Dose 1U/kg of 60 40 Clinical trial
Berinert® SC protocol (5), SmPC
section 5.1, 3448305 2538545 909 759
German data, and
Spanish

recommendation**
Annual reduction Berinert® Berinert® SC = Check sensitiveness = 5110159 2663168 2446991
of HAE attacks SC 84.00% 84.00%
Takhzyro® Takhzyro®
300 mg 300 mg

84.00% 67.20% (-
20%)
Takhzyro® Every 2nd Every 4th DMC assessment of
administration week week Takhzyro®*** 5110 159 1328 663 3781 496
I N e

Discount rate 3,5% 0% Check sensitiveness 5467 658 2716 138 2 751 520
Cost perspective Patient Patient Check sensitiveness

costs costs 5102 540 2 538 545 2 563 994

included excluded

Spanish clinical recommendation for introduction of Berinert® SC 4(32)(32); ***DMC assessment of Takhzyro® , Dec 2019
(11))




3. Budget impact
The total patient population is estimated to be 31 the initial year if the reimbursement of Berinert® SC
is granted in Denmark. The number is based on current HAE patient population subject for treatment
with Berinert® SC in Denmark (i.e., HAE adults with high/ultra-high attack frequency of >40 attacks
annually, if left untreated).

If Berinert® SC is not reimbursed, the population receiving Berinert® SC is estimated to be 1 patient
from year 1 and onwards. Based on company information, there is currently one patient who would
prefer to continue with Berinert® SCirrespective of clinical recommendation in Denmark.

There are currently five different prophylactic treatment options available for Danish patients, i.e.,
Takhzyro® 300 mg, Berinert® SC, C1-INH IV (Berinert® IV and Cinryze® IV), Danol® (danazol) and
Cyklokapron® (tranexamic acid) (1). Out of these treatment options, only Berinert® SC, Takhzyro® 300
mg and C1-INH IV are recommended for prophylactic treatment among patients with high/ultra-high
attack frequency.

Most of the patients are currently receiving Takhzyro® and many patients switch their treatment from
C1-INH IV to Takhzyro® 300 mg, based on the latest clinical treatment recommendations for

prophylactic HAE in Denmark. [
_ There are several reasons to this increase. For instance, it

is based on individual preferences, the availability of more treatment options for patients, and an
increased demand for prophylactic treatment among patients with HAE.

_ However, despite the availability of prophylactic treatments, such as

intravenously administered C1-INH therapy, oral attenuated androgens and monoclonal antibodies,
there is a medical need for additional prophylactic treatment as standard recommendation in patients
that do not have an effect or cannot use available treatments because of safety and tolerability issues.

In addition, there are patient groups in which some of the available treatments are not indicated, e.g.,
Takhzyro® for pregnant and lactating women. Since women are often having more frequent and severe
attacks it is therefore of extra importance to have effective and safe treatments available for this
patient group. Moreover, limitations of intravenously (IV) administered C1-INH prophylaxis include the
frequency of breakthrough attacks and the burden of venous access (13).

Cyklokapron® and Danol® have not been included in the budget impact calculation of Berinert® SC
since these treatments are assumed to be provided to a similar number of patients over time. This was
also agreed by DMC in their previous assessment of Berinert® SC (8).

3.1 Annual treatment costs in budget impact model

Three different treatment options have been used in the budget impact calculation for Berinert® SC,
i.e., annual treatment costs for Takhzyro®, annual treatment costs for C1-INH IV Cinryze® and annual
treatment costs for Berinert® SC.
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The average annual treatment cost for Berinert® SC in the budget impact calculations has been
derived from the model calculations on the average annual treatment costs for Berinert® SC,
undiscounted and with patient costs excluded. Intervention medicine costs, costs for on-demand
treatment and hospital costs for treatment of HAE attacks are all included in the final budget impact
calculations. The annual treatment cost for Berinert® SC is 5,459,505 DKK.

The average annual treatment cost for Takhzyro® in the budget impact calculations has also been
derived from the model calculations on the average annual treatment costs for Takhzyro®,
undiscounted and with patient costs excluded. Comparator medicine costs, costs for on-demand
treatment and hospital costs for treatment of HAE attacks are all included in the final budget impact
calculations. The annual treatment cost for Takhzyro® SC is 2,712,656 DKK.

The annual treatment cost for C1-INH IV Cinryze® is 1,814,410 DKK. The price for Cinryze IV 2X500 U
(PPP excl VAT) is 11,598.97 DKK and was retrieved from medicinpriser.dk, accessed in Feb 2021. The
price per IU is 11.60 DKK (11,598.97/(500%*2)).

The recommended dose for each administration is 1500 IU and is the same recommended dose that
was stated in the Danish Medicine Council protocol for Berinert® SC from June 2019. The
recommended dose interval is every 3-4 days (every 3.5 days) and was also recommended from the
same DMC protocol from 2019. With a dose of 1500 IU every 3.5 days and a cost of 11.60 DKK per IU,
makes the total annual treatment cost for C1-INH IV Cinryze® to 1,814,410 DKK, undiscounted.

On-demand treatment costs, hospital costs for treatment of HAE attacks and patient costs were not
included in the final budget impact calculations since potential differences in HAE attack rates for C1-
INH IV Cinryze® was not validated and assessed in this application of Berinert® SC. If these costs
would be included in the final budget impact calculations, the annual costs for C1-INH IV Cinryze®
would be higher and the total budget impact for Berinert® SC somewhat lower. The total impact of
including these costs would however be negligible since patients treated with C1-INH IV Cinryze® are
so few.

Each annual cost for each treatment option has been multiplied by number of patients per year 1-5 if
Berinert® SC gets recommended vs. not recommended as standard treatment in Denmark.

The expected number of patients receiving each treatment option is presented in Table 16 below. The
total number of patients on prophylactic treatment expect to increase from year 1-5 irrespective of
whether Berinert® SC is granted or not. There are several reasons to this increase. For instance, it is
based on individual preferences, the availability of more treatment options for patients, and an
increased demand for prophylactic treatment among patients with HAE.

Table 16 Number of patients per year

Year 1 Year 2 Year 3 Year 4 Year 5
If Berinert® SC is granted
Berinert® SC 3 3 3 4 5
C1-INH IV 1 1 1 1 1
Takhzyro® 300 mg 27 27 28 29 30
Total 31 31 32 34 36
If Berinert® SC is NOT granted
Berinert® SC 1 1 1 1
C1-INH IV 3 2 2 3 4
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Takhzyro® 300 mg 27 28 29 30 31
Total 31 31 32 34 36

The total budget impact if Berinert® SC is granted is 88.95 million DKK at year 1. The total budget
impact if Berinert® SC is not granted is 83.46 million DKK during the same year. That gives a total
difference of 5.49 million DKK.

The results of the budget impact analysis are presented in Table 17 below.
Table 17 Base case budget impact results (undiscounted, excl patient costs, in DKK)

Year Year Year Year Year

91 91 94 102 110
Total if Berinert® SC is granted 434 434 | 147 319 491
640 640 297 457 618
84 85 87 92 96
Total if Berinert® SC is not granted 144 042 755 282 809
451 697 353 420 486

Difference (total budget impact) 290 391 391 037 682
189 943 943 038 132

If number of patients increase, the total budget impact of Berinert® SC will also increase.

Sensitivity analyses show that if number of patients on Berinert® SC increase by 20% (i.e., from 3 to
3.6 patients on Berinert® SC year 1, if recommended), the budget impact will increase from 5.5 to 8.8
million DKK at the same year. In addition, several patients who are currently receiving on-demand
treatment expect to switch to prophylactic treatment due to the more user-friendly subcutaneous
administration form, and according to DMC the relevant patient population for prophylactic treatment
expects to increase (8). If number of patients are doubled (i.e., added by additional 30 patients), the
Danish professional committee expects that 75% of the additional patients will be treated with
Takhzyro®, and 25% will be treated with Berinert® SC if Berinert® SC is recommended. If Berinert® SC
is not recommended, 100% of the additional 30 patients will switch to prophylactic treatment with
Takhzyro® (8). This will result in a total budget impact of 27.03 million DKK during year 1.

The different budget impact sensitivity analyses have been presented in Table 18 below.
Table 18 Budget impact sensitivity analyses (undiscounted, excl patient costs, in DKK)

Difference (total budget

impact) Year 1 Year 2 Year 3 Year 4 Year 5
+20% Berinert® SC 8 769 400 8 894 560 8 894 560 12 733310 16 572 060
patients

No of patients doubled 27033761 27 158921 27 158 921 29905770 32652619
(+30 patients in total yr

1-5)

In real clinical practice the lower dose of Berinert® SC 40 IU/kg is expected to be used in a larger
number of patients than the higher dose of 60 IU/kg. If the lower dose of Berinert SC 40 IU/kg is tested
in a budget impact scenario analysis, with the same estimated number of patients as in Table 16, the
total budget impact of Berinert® SC 40 IU/kg would decrease to only 3.73 million DKK at year
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Difference (total budget
impact) Year 1 Year 2 Year 3 Year 4 Year 5

3733959 2835713 2835713 4702 693 6 569 672

Berinert® SC 40 1U/kg

4. Discussion

In the model base case, the average total cost per patient per year is 2,570 000 DKK more costly with
Berinert® SC 60 1U/kg compared to Takhzyro® 300 mg for prophylactic treatment of HAE in patients
with high/ultra-high attack frequency. The main cost driver is the medicine costs, where prophylactic
medicine with Berinert® SC cost in average 2,567,000 DKK more per patient compared to Takhzyro®
300 mg. Other cost differences are patient time for prophylactic treatment where Takhzyro® 300 mg
has less administrations annually. Hospital costs for HAE attack treatment and medicine costs for on-
demand treatment are similar in both treatment arms. With the lower dose of Berinert® SC, the
average total cost per patient per year is only 900,000 DKK more costly with Berinert® SC 40 I1U/kg
compared to Takhzyro® 300 mg.

B |

Other assumptions are that on-demand treatments and hospital visits for treating HAE attacks are
similar in both treatment arms. Hospital costs annually for on-demand treatment that require hospital
visits are 5,513 DKK in both treatment arms.

The cost analysis is most sensitive to the Berinert® SC price (DKK/IU), the Berinert® SC dosage (IU/kg)
and number of administrations with Takhzyro® 300 mg. If the dose of Berinert® SC is varied from the
model base case of 60 1U/kg to _ Spanish data and recommendations of a lower dose
corresponding to around 40 IU/kg (as also is mentioned in the SmPC section 5.1), Berinert® SC costs
only 900,000 DKK more per patient compared to Takhzyro® 300 mg. Lower doses of Berinert® SC will
result in similar costs in both treatment arms and lower total budget impact of implementing Berinert®
SC to the Danish market

w
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4.1 Relevance of the analysis

The patient population subject for treatment with Berinert® SC is children > 12 years and adults with
HAE type | or Il and who suffer from high/ultrahigh attack frequency of > 40 attacks annually if left
untreated, and/or in patients who do not tolerate existing treatment (Table 2). The definition of patient
population in the cost analysis is in line with the definition defined by the Danish Medicines Council

(1).

The intervention is Berinert® 2000 IU and 3000 IU that is given subcutaneously at home. The
comparator is Takhzyro® (Takhzyro®) 300 mg that is also given subcutaneously at home. Both
intervention and comparator are in line with the PICO format stated in the Danish Medicines Council
protocol of Berinert® SC (1).

The outcomes in the model are differences in medicine costs and administration costs, and similar
attack rate reduction, and on-demand treatment in both treatment arms. There is no difference in
adverse events, mortality, and Health Related Quality of Life (HRQoL) between treatment arms. Attack
frequency, HRQoL and adverse events have been identified as important clinical outcomes from the
Danish Medicines Council protocol (1).

4.2 Model structure
The model costs are calculated by multiplying unit costs with estimated resource utilizations for each
cost parameter. The costs are further presented for 5 years and in average per year.

The rationale for a 5-year time horizon is based on the recommendation from the Danish Medicines
Council that prophylactic treatment with C1-INH should be given for several years but not for a lifetime

(1).
Two cost parameters were not included in the cost analysis, i.e., adverse events and mortality.

The current treatment with Berinert® SC is well tolerated and patients rarely experience side effects
(4, 5). In addition, none of the patients treated with Takhzyro® 300 mg every 2 weeks withdrew from
the study because of adverse events (12). It is thus not possible to claim that there are differences in
the tolerability of the different products. A significant difference is not expected, and the general safety
profile is good.

As mentioned earlier, HAE can potentially be a life-threatening disease if airway obstruction is caused
by laryngeal edema. After having current treatment options available to the patients, mortality has
dropped dramatically, and today there are nearly no deaths in Denmark as a result of HAE (1). Mortality
is therefore not considered relevant in the cost analysis of Berinert® SC and Takhzyro® 300 mg.

4.3 Cost data

Danish unit costs and resource utilizations were used. Costs were reported in Danish krone (DKK)
discounted at 3,5% annually. The cost analysis was conducted from a restricted societal perspective in
Denmark, including both health care costs and potential costs for patient time and transportation. For
the medicine costs, medicine prices were retrieved from medicinpriser.dk (30). Resource utilizations
were mainly retrieved from clinical experts. For the hospital costs, most costs for hospital visits were
based on the hourly wage for a physician multiplied by 2 to include overhead and local costs. Patient
costs and transportation costs were retrieved from DMC Guideline recommendations (22).
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There are some uncertainties in the cost estimations. For instance, several assumptions were made
regarding time spent for travel and hospital visits. In addition, some cost parameters were not included
in the cost analysis. For example, adverse events and one-time cost for educating the patient for self-
administration at home were not included in the analysis. One-time costs have a minor impact on the
total costs and both treatment arms require education for self-administration. Costs for educating the
patient for self-administration at home were therefore not considered relevant to include in the cost
analysis.

5 Conclusion

Despite the availability of intravenously administered C1-INH therapy and oral attenuated androgens,
HAE remains a serious clinical condition with a high, unmet medical need for better prophylactic
treatment. In addition, limitations of C1-INH prophylactic IV include the frequency of breakthrough
attacks and the burden of venous access.

Moreover, there are patient groups in which some of the available treatments are not indicated, e.g.,
Takhzyro® for pregnant and lactating women. Since women are often having more frequent and severe
attacks it is therefore of extra importance to have effective and safe treatments available for this
patient group.

As the first and only low-volume, subcutaneously administered C1-INH replacement therapy, Berinert®
SC represents a major advance in the prophylactic treatment of HAE attacks by virtue of its favourable
efficacy, preferred route of administration and safety profile (6).

Berinert® SC is most appreciated for its physiological mode of action and long history of safe use,
allowing use in patients with comorbidities and for HAE patients intending to conceive or already
pregnant.
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Om Medicinradet

Medicinradet er et uafhaengigt rad etableret af Danske Regioner.

Medicinradet vurderer, om nye laegemidler og indikationsudvidelser skal anbefales som
mulig standardbehandling. Medicinradet udarbejder ogsa behandlingsvejledninger og
rekommandationer for anvendelse af medicin pa sygehusene. Derudover kan Medicin-
radet tage andre typer sager op, der handler om medicinanvendelse.

Om protokollen

Protokollen beskriver, hvordan Medicinradet vil foretage vurderingen af leegemidlets
veerdi for patienterne. Den indeholder et eller flere kliniske spgrgsmal, som den ansgg-
ende virksomhed skal besvare i sin endelige ansggning. Til hvert spgrgsmal knytter sig en
definition af patientgruppen, det laegemiddel, Medicinradet undersgger, den behandling,
Medicinradet sammenligner med, og effektmalene. Udover de(t) kliniske spgrgsmal
indeholder protokollen ogsa en beskrivelse af, hvordan litteratursggning, -selektion og
databehandling skal forega.

Protokollen er udarbejdet med udgangspunkt i Hindbog for Medicinrddets proces og
metode vedr. nye laegemidler og indikationsudvidelser, som du kan finde pa Medicin-
radets hjemmeside under siden Metoder, og den ansggende virksomheds forelgbige
ansggning, der fortzeller, hvilke data der findes for leegemidlet.

Fremkommer der nye og vaesentlige oplysninger i sagen af betydning for protokollens
indhold, kan Medicinrddet tage protokollen op til fornyet behandling. Det samme geelder,
hvis der er begdet vaesentlige fejl i forbindelse med sagsbehandlingen vedrgrende
protokollen. Hvis Medicinrddet foretager aendringer i protokollen, vil den ansggende
virksomhed fG besked.
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1. Begreber og forkortelser

AE-Qol:

EMA:

EPAR:

EQ-5D:

EUnetHTA:

FDA:

FINOSE:

GRADE:

HAE:

HTA:

IQWIG:

MKREF:

NICE:

PICO:

PP:

RR:

SMD:

Angioedema Quality of Life Questionnaire

Det Europaiske Leegemiddelagentur (European Medicines Agency)
European Public Assessment Report

EuroQol five dimension scale

European Network for Health Technology Assessment

The Food and Drug Administration

Finland, Norge og Sveriges samarbejde om medicinske teknologivurderinger

System til at vurdere evidens (Grading of Recommendations, Assessment,
Development and Evaluation)

Arveligt angiopdem (hereditary angioedema)

Medicinsk teknologivurdering (Health Technology Assessment)
The Institute for Quality and Efficiency in Healthcare

Intention to treat

Mindste klinisk relevante forskel

The National Institute for Health and Care Excellence

Population, intervention, komparator og effektmal (Population, Intervention,
Comparison and Outcome)

Per Protocol
Relativ risiko

Standardized Mean Difference
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2. Introduktion

Protokollen er udarbejdet, fordi Medicinradet har modtaget en forelgbig ans@gning fra
CSL Behring AB, som gnsker, at Medicinradet vurderer subkutan Cl-esteraseinhibitor
(handelsnavn: Berinert®) som forebyggende behandling til patienter med arveligt
angiogdem (HAE). Medicinradet modtog den forelgbige ansggning den 13. november
2020.

Subkutan Cl-esteraseinhibitor er tidligere blevet vurderet af Medicinradet og sammen-
lignet med intravengs Cl-esteraseinhibitor. Medicinradet besluttede den 26. august
2020 ikke at anbefale subkutan Cl-esteraseinhibitor. Ansgger har siden anmodet om en
revurdering, hvor subkutan Cl-esteraseinhibitor sammenlignes med lanadelumab, der i
mellemtiden er blevet anbefalet af Medicinradet som mulig standardbehandling. Ansgg-
er har tilkendegivet, at subkutan Cl-esteraseinhibitor efter deres vurdering hverken er
bedre eller darligere end lanadelumab til hele den godkendte indikation og dermed kan
indga i Medicinradets hurtigere proces pa syv uger, hvilket ansgger derfor har anmodet
Medicinradet om. Medicinradet har accepteret, at subkutan Cl-esteraseinhibitor pa den
baggrund kan vurderes i Medicinradets hurtigere proces.

2.1  Arveligt angiogdem

HAE er en sjelden, arvelig tilstand praeget af uforudsigelige anfald af haevelser i hud og
slimhinde, kaldet angiogdem. HAE debuterer oftest i de fgrste teenagear, men for nogle
allerede i barndommen. Haevelserne er meget smertefulde og funktionsbegraensende og
rammer forskellige steder pa kroppen. Oftest rammes ekstremiteterne, ansigtet, kgns-
organerne, mave-tarm-kanalen og de gvre luftveje. Anfald, der rammer mave-tarm-
kanalen, kan medfgre voldsomme smerter, opkast og diarré. Et anfald kan vare op til 7
dage (gennemsnitlig 3 dage) uden behandling.

HAE kan potentielt veere livstruende, hvis haevelserne f.eks. rammer de gvre luftveje,
hvor et larynxgdem (haevelse omkring strubehovedet og stemmelaberne) kan forarsage
luftvejsobstruktion [1]. Efter tilkomsten af de nuvaerende behandlingsmuligheder er
mortaliteten faldet drastisk, og i dag forekommer der stort set ikke dgdsfald i Danmark
som fglge af HAE.

HAE skyldes en genetisk defekt i det blodbaserede protein Cl-esteraseinhibitor, hvilket
resulterer i mangelfuld eller dysfunktionel C1-esteraseinhibitor. Der findes flere typer af
HAE. Hyppigst forekommer type | og type Il. Type | HAE er karakteriseret ved lav produk-
tion af normalt C1-esteraseinhibitor. Op til 90 % af patienterne har type | HAE. De reste-
rende ca. 10 % har type Il HAE, som er karakteriseret ved normal produktion, men
manglende funktionalitet af C1-esteraseinhibitor. Ved begge typer af HAE kan mangel
eller dysfunktionalitet af C1-esteraseinhibitor medfgre en kaedereaktion, der far de sma
blodkar til at lekke vaeske ud i det tilstpdende vaev. Dette er arsagen til, at et gdem
opstar. [2]
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Den ngjagtige forekomst af HAE er ukendt, men det anslas, at HAE pavirker ca. 1 ud af
10.000-50.000 personer verden over [1,2]. Aktuelt er der i Danmark registreret 109
patienter, som jaevnligt kontrolleres pa det Nationale Kompetencecenter for HAE pa
Odense Universitetshospital. En opggrelse fra 2014 viste, at anfaldsfrekvensen varierede
fra asymptomatiske patienter/1 anfald om aret og op til 84 anfald om aret. Den
gennemsnitlige frekvens 13 pa 17 anfald om aret [3].

Den uforudsigelige og potentielt livstruende sygdom pavirker patienternes livskvalitet.
Selv mellem anfald, hvor patienterne ellers er symptomfri, oplever mange patienter
stadig angst og begraensninger i de daglige aktiviteter [4]. Mgnstret i anfaldende og
svaerhedsgraden heraf er for den enkelte patient uforudsigeligt. Sygdomsbyrden mellem
anfaldene fylder saledes rigtig meget for HAE-patienterne. Hvornar kommer det nzeste
anfald, hvor er jeg, har jeg anfaldsmedicin i neerheden og er jeg overhovedet i stand til at
administrere medicinen selv? At leve med HAE har derfor stor betydning for
livskvaliteten med risiko for personlige omkostninger i forhold til familie- og arbejdsliv.
Netop pa grund af den store sygdomsbyrde, er det gnskeligt for HAE-patienter, at
fremtidige HAE-behandlinger ikke blot holder anfaldshyppigheden nede, men at
behandlingen sigter mod at ggre HAE-patienter anfaldsfrie.

2.2 Subkutan Cl-esteraseinhibitor

Berinert® indeholdende Cl-esteraseinhibitor er oprenset og koncentreret fra humant
plasma. Subkutan administration af Cl-esteraseinhibitor erstatter manglende eller
dysfunktionelt C1-esteraseinhibitor hos patienten, hvorved genereringen af bradykinin
bliver begraenset og risikoen for angiogdemanfald mindsket.

Berinert® til subkutan injektion er indiceret til profylakse af tilbagevendende anfald af
HAE hos unge og voksne med mangel pa Cl-esteraseinhibitor. Den anbefalede dosis ved
subkutan indgift er 60 IU/kg to gange om ugen (hver 3.-4. dag).

2.3 Nuvearende behandling

Behandlingsmal for HAE type | og Il er at minimere anfaldshyppigheden og/eller anfald-
enes svaerhedsgrad. Behandlingen af HAE er opdelt i behandling af akutte anfald og
forebyggende behandling.

Til behandling af akutte anfald anvendes enten intravengs substitution af manglende
funktionelt Cl-esteraseinhibitor (produkterne Berinert®/Cinryze/Ruconest) eller et
bradykininblokerende praeparat icatibant (Firazyr), som administreres subkutant.

Den forebyggende behandling iveerksaettes i henhold til den gaeldende internationale
guideline fra World Allergy Organization og European Academy Allergy and Clinical
Immunology fra 2017 [5]. Jeevnfgr denne guideline eksisterer der ikke faste kriterier for,
hvilke patienter der tilbydes forebyggende behandling. Behovet for forebyggende
behandling vurderes under hensyntagen til patientens sygdomsaktivitet, anfalds-
frekvens/svaerhedsgrad/lokation, livskvalitet og eventuelt manglende sygdomskontrol
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ved behandling af akutte anfald. Da alle disse faktorer varierer over tid, bliver behovet
for forebyggende behandling vurderet ved hvert kontrolbesgg. Patientens praeferencer
er ogsa en vaesentlig faktor, f.eks. i forhold til administrationsve;.

Til forebyggende behandling anvendes to behandlingsprincipper i Danmark. Det ene
princip bestar i substitution af manglende funktionelt C1-esteraseinhibitor, og her
anvendes et af de to produkter Berinert® eller Cinryze®. Behandlingerne administreres
intravengst og oftest hver 3.-4. dag. Det andet behandlingsprincip bestar i at heemme det
aktive plasmakallikreins proteolytiske aktivitet, hvorved risikoen for angiogdemanfald
mindskes. Her anvendes lanadelumab (Takhzyro®), som er et humant monoklonalt
antistof. Lanadelumab er indiceret til rutinemaessig forebyggelse af tilbagevendende
anfald af HAE hos patienter pd > 12 ar og er anbefalet som mulig standardbehandling af
Medicinradet hos patienter med minimum fire anfald om maneden. Den anbefalede
dosis er 300 mg subkutant hver 2. uge.

De fleste patienter administrerer selv deres forebyggende behandling (eventuelt med
hjeelp fra pargrende). Patienter, der ikke selv behersker teknikken, behandles pa lokalt
sygehus. Ud af de ca. 120 danske patienter anslar fagudvalget, at ca. 30-40 patienter far
forebyggende behandling, heraf er hovedparten i behandling med lanadelumab.

3. Kliniske spergsmal

Medicinradet bruger kliniske spgrgsmal til vurderinger af leegemidlers veerdi for
patienterne. Til hvert spgrgsmal knytter sig en definition af patientgruppen (population),
af det leegemiddel, Medicinradet undersgger (interventionen), af den behandling,
Medicinradet sammenligner med (komparator(er)) og af effektmalene.

3.1 Klinisk spergsmaél 1

Hvilken veerdi har subkutan Cl-esteraseinhibitor sammenlignet med lanadelumab som
forebyggende behandling for patienter med arveligt angiogdem?

Population
Bgrn > 12 ar og voksne med HAE type | eller II.

Intervention
Berinert® (Cl-esteraseinhibitor) s.c. 60 enheder/kg hver 3.-4. dag.

Komparator
Lanadelumab 300 mg hver 2. uge.

Effektmal
De valgte effektmal fremgar af Tabel 1.



3.2 Effektmal

Medicinradet mener, at vurderingen af laegemidlets vaerdi bliver bedst understgttet af de

effektmal, der er naevnt i Tabel 1. For hver effektmal har Medicinradet fastsat en mindste

klinisk relevant forskel (MKRF). | det fglgende afsnit argumenterer Medicinradet for
valget af effektmal og MKRF.

Tabel 1 Oversigt over valgte effektmal

Effektmal*

Vigtighed

Effektmalsgruppe**

Maleenhed

Retningsgivende mindste
klinisk relevante forskel

Anfaldsfrihed Kritisk Livskvalitet, alvorlige  Andel af patienter som oplever en 100 10 %-point
symptomer og % reduktion i anfaldsfrekvens
bivirkninger (symptomfrihed) fra baseline
Helbredsrelate-  Kritisk Livskvalitet, alvorlige Zndring fra baseline malt med 6 point
ret livskvalitet symptomer og Angioedema Quality of life
bivirkninger Questionnaire (AE-Qol)
Andel af patienter som oplever en Anvendes til bestemmelse af
forbedring pa 6 point fra baseline den relative effektforskel. Der
er derfor ikke fastsat en MKRF
Anfaldsfrekvens Vigtig Livskvalitet, alvorlige  Procentvis reduktion i antallet HAE- 15 %-point
symptomer og anfald pr. maned
bivirkninger
Gennemgang af sveerhedsgraden af de -
tilbageveaerende anfald (gennembruds-
anfald) ved de to behandlinger®.
Bivirkninger Vigtig Livskvalitet, alvorlige Andel patienter der ophgrer behandling 10 %-point

symptomer og
bivirkninger

grundet bivirkninger

Kvalitativ gennemgang af
legemidlernes bivirkningsprofil

*For alle effektmal gnsker Medicinradet data med laengst mulig opfglgningstid, medmindre andet er angivet.
** Effektmalsgruppe refererer til de vaesentlighedskriterier, som Medicinradet laegger til grund for kategoriseringen af de relative forskelle i effekt,
bivirkninger eller livskvalitet.
t Foruden opggrelsen af den gennemsnitlige reduktion i anfaldsfrekvens gnsker fagudvalget ogsa en gennemgang af svaerhedsgraden af de

tilbagevaerende anfald (gennembrudsanfald) ved de to behandlinger. Se mere under beskrivelsen af effektmalet.
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3.2.1

Kritiske effektmal

Anfaldsfrihed
Det vigtigste for patienterne er at blive anfaldsfrie. Dette vil fjerne den uforudsigelighed,

som patienterne lever med, herunder ogsa frygten for larynxgdem, som har stor

betydning for patienternes livskvalitet. Medicinradet vil derfor vurdere subkutan C1-

esteraseinhibitors effekt pa andelen af patienter, som er anfaldsfrie og anser det som et

kritisk effektmal. Medicinradet gnsker effektmalet opgjort som en forskel i andelen af

patienter, som opnar en 100 % reduktion i anfaldsfrekvens fra baseline. | DX-2930-03



studiet med lanadelumab opnar ca. 44 % symptomfrihed [6], men data fra open label
extension-studiet savel som national og international klinisk erfaring tyder pa, at der er
betydeligt flere, som bliver symptomfrie [7,8]. Fagudvalget anslar, pa baggrund af disse
erfaringer, at ca. 70 % af patienterne opnar symptomfrihed ved behandling med lana-
delumab i Danmark. Fagudvalget vurderer pa denne baggrund, at en forskel pa 10 %-
point i andelen, som opnar anfaldsfrihed, er klinisk relevant.

Helbredsrelateret livskvalitet

Helbredsrelateret livskvalitet er et kritisk effektmal i vurderingen af subkutan C1-
esteraseinhibitor, da HAE under anfald savel som mellem anfald pavirker patientens
livskvalitet.

Medicinradet gnsker livskvalitet belyst ved det validerede spgrgeskema Angioedema
Quality of Life Questionnaire (AE-Qol). Vaerktgjet inkluderer sygdomsrelevante
domanescorer (funktion, treethed/humgr, angst/skam og ernzering) samt en samlet
score [9]. Scoren gar fra 0-100, hvor en hgjere score indikerer en darligere livskvalitet.
Medicinradet gnsker, at vurderingen bliver baseret pd den samlede score, og den
mindste klinisk relevante forskel er sat til 6 point, da denne forskel er fundet at veere
klinisk betydende ved anvendelse af AE-QolL [10]. Medicinradet gnsker den relative
effektforskel for AE-QolL totalscore opgjort som andelen af patienter, der opnar en
reduktion pa 6,0 point fra baseline. Der er ikke fastsat en mindste klinisk relevant forskel
for denne maleenhed, da det udelukkende vedrgrer den relative effektforskel.

Hvis der findes alternative livskvalitetsvaerktgjer, f.eks. EQ-5D, som kan muligggre en
indirekte sammenligning, kan ansgger inkludere data herfra i den endelige ansggning.
Hvis data ikke muligggr en indirekte sammenligning, skal ansgger inkludere og diskutere
livskvalitetsdata separat for bade intervention og komparator.

3.2.2 Vigtige effektmal

Anfaldsfrekvens

Det primaere behandlingsmal med rutinemaessig forebyggelse er at reducere frekvensen
af HAE-anfald, og anfaldsfrekvens er derfor et vigtigt effektmal. Medicinradet vil belyse
anfaldsfrekvens ved at se pa forskellen i det gennemsnitlige antal af HAE-anfald pr.
maned. Hvad angar anfaldsfrekvens, er lanadelumab en effektiv behandling. Et tidligere
studie har vist en gennemsnitlig reduktion i anfaldsfrekvens pa 87 % hos patienter
behandlet med 300 mg hver 2. uge. Den gennemsnitlige anfaldsfrekvens reduceres fra
ca. 3,5 anfald/maned fgr opstart af behandling til gennemsnitlig 0,26 anfald/maned efter
26 ugers behandling. | studiet sas ogsa en betydelig effekt i placebo-armen, hvor
anfaldsfrekvensen blev halveret fra ca. 4 anfalds/maned f@r opstart af behandling til
gennemsnitlig 1,97 anfald/maned efter 26 ugers opfglgning [6]. Fagudvalget har valgt en
gennemsnitlig procentvis a&ndring som mindste klinisk relevante forskel for at tage hgjde
for, at der er stor variation i anfaldsfrekvens fra patient til patient. Fagudvalget anser en
forskel pd 15 %-point i den gennemsnitlige anfaldsfrekvens som den mindste klinisk
relevante forskel.
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Foruden opggrelsen af den gennemsnitlige reduktion i anfaldsfrekvens gnsker fagudvalg-
et ogsa en gennemgang af sveerhedsgraden af de tilbagevaerende anfald (gennembruds-
anfald) ved de to behandlinger. Konkret gnskes en opggrelse af andelen af anfald karak-
teriseret ved henholdsvis mild, moderat og svaer svaerhedsgrad.

Bivirkninger

Bivirkninger kan have betydning for den enkelte patients livskvalitet og kan fgre til ophgr
af behandling. Da behandlingen forventes at skulle gives kontinuerligt gennem mange ar,
gnsker Medicinradet, at bivirkninger inkluderes som et vigtigt effektmal. Den nuvaerende
behandling med lanadelumab er veltolereret, og patienterne oplever sjeldent bivirk-
ninger. Opstar der bivirkninger, er det oftest reaktioner ved injektionsstedet.

Medicinradet gnsker bivirkninger opgjort som andel af patienter, der ophgrer behand-
lingen pa grund af bivirkninger, og en forskel mellem grupperne pa 10 %-point anses som
klinisk relevant. Dette begrundes med, at der i dag stort set ikke ses behandlingsophgr
pa grund af bivirkninger ved lanadelumab, og derfor gnsker fagudvalget heller ikke, at
nye behandlinger er forbundet med bivirkninger af en sadan karakter, at patienterne
ophgrer med behandlingen.

Medicinradet vil desuden foretage en kvalitativ gennemgang af bivirkningstyperne for
subkutan Cl-esteraseinhibitor og lanadelumab med henblik pa at belyse bivirknings-
profilerne mht. alvorlighed, handterbarhed og hyppighed af bivirkningerne. Ansgger
bedes derfor bidrage med godkendt produktresumé for subkutan Cl-esteraseinhibitor
og komparator.

4. Litteratursogning

Medicinradets vurdering af leegemidlets vaerdi vil i udgangspunktet veere baseret pa data
fra fuldtekstartikler publiceret i videnskabelige, fagfeellebedgmte (peer-reviewed) tids-
skrifter og data fra Det Europaiske Laegemiddelagenturs (EMAs) European Public
Assessment Reports (EPAR). Herudover kan data fra Food and Drug Administration (FDA)
og internationalt anerkendte HTA-agenturer (fx NICE, EUnetHTA, FINOSE og IQWiG)
indga i vurderingen. Hvis disse data er tilstraekkelige til at kunne vurdere lzegemidlet, vil
Medicinrddet som hovedregel ikke anvende andre data’. Data skal derudover stemme
overens med protokollens beskrivelser. Hvis ansgger har kendskab til upublicerede data,
der kan belyse eventuelle angivne mangler, kan de indga/indsendes, jf. Medicinradets
kriteriepapir.

Medicinradet er i den forelgbige ansggning blevet orienteret om, at der ikke findes
studier, hvor subkutan C1 esteraseinhibitor er sammenlignet direkte med lanadelumab.
Derfor skal ansgger sgge efter studier til en indirekte sammenligning.

Spgestrengene fremgar af bilag 1. Derudover skal ansgger konsultere EMAs EPAR for

bade det aktuelle leegemiddel og dets komparator(er).

1 For yderligere detaljer se Medicinrdadets kriteriepapir om anvendelse af upublicerede data



https://medicinraadet.dk/media/louf5ufc/kriteriepapir-om-anvendelse-af-upublicerede-data-godkendt-af-raadet-19-02-20_final-a.pdf
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Ansgger skal ekskludere artikler med andre populationer end de, der er specificeret i
protokollen, og artikler der ikke rapporterer mindst ét af de kritiske eller vigtige
effektmal.

Kriterier for litteratursggning

Ansgger skal sgge relevant litteratur i databaserne PubMed og CENTRAL (via Cochrane
Library). Ansgger skal dokumentere sggningen for hver af de to databaser, f.eks. i form af
et skaermklip eller en downloadet spgestrategi. Eventuelle sendringer/tilfgjelser til spge-
strategien skal fremga af dokumentationen.

Kriterier for udvzelgelse af litteratur

Ansgger skal screene de artikler, der identificeres ved databasesggningerne, for overens-
stemmelse med det/de i protokollen definerede kliniske spgrgsmal samt kriterier for
studie- og publikationstype(r). Det vil sige, at ansgger skal ekskludere artikler med andre
populationer end de i protokollen specificerede. Dette gzelder ligeledes for artikler, som
ikke rapporterer mindst ét af de kritiske eller vigtige effektmal.

Den ansggende virksomhed skal ved screening af artikler fgrst ekskludere pa titel- og
abstractniveau, dernaest ved gennemlaesning af fuldtekstartikler. Artikler, der eksklu-
deres ved fuldtekstlaesning, skal fremga af en eksklusionsliste, hvor eksklusionen
begrundes kort. Den samlede udvaelgelsesproces skal afrapporteres ved brug af et
flowdiagram som beskrevet i PRISMA-Statement.

Ved usikkerheder om, hvorvidt en artikel pa titel- og abstractniveau lever op til inklu-
sions- og eksklusionskriterierne, skal virksomheden anvende et forsigtighedsprincip til
fordel for artiklen, hvorved fuldtekstartiklen skal vurderes.

5. Den endelige ansggning

Ansgger skal bruge Medicinradets ansggningsskema til sin endelige ansggning. Veer
opmaerksom pa fglgende:

Studier og resultater

e Beskriv de inkluderede studier og baselinekarakteristikken af studiepopulationerne.

* Angiv, hvilke studier/referencer der er benyttet til at besvare hvilke kliniske
spgrgsmal.

e Brug som udgangspunkt ansggningsskemaet til ekstraktion af al relevant data.

e Krydstjek de ekstraherede data med de resultater, der fremgar af de relevante
EPARs.

e Angiv arsager, hvis der er uoverensstemmelser mellem resultaterne fra artikler og
EPARs.


http://prisma-statement.org/PRISMAStatement/FlowDiagram.aspx
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Angiv arsager, hvis der er uoverensstemmelser i forhold til PICO (population,
intervention, komparator og effektmal) mellem protokollen og studierne.

Vurdér, hvordan uoverensstemmelserne pavirker estimaterne.

Statistiske analyser

Begrund valget af syntesemetode (metaanalyse eller narrativ beskrivelse), og lad
specifikke analysevalg fremga tydeligt.

Udfgr en komparativ analyse for hvert enkelt effektmal pa baggrund af de ekstra-
herede data.

Hvis data for et effektmal ikke er baseret pa alle deltagere i et studie, skal ansgger
ikke ggre forsgg pa at erstatte manglende data med en meningsfuld veerdi.

Angiv for hvert effektmal og studie, hvilken analysepopulation (f.eks. intention to
treat (ITT), per-protocol) der er anvendt.

Angiv en sensitivitetsanalyse baseret pa ITT-populationen, hvis den komparative
analyse ikke er baseret herpa.

Angiv for hvert effektmal og studie, hvilken statistisk analysemetode der er anvendt.
Basér de statistiske analyser for dikotome effektmal pa den relative forskel.

Beregn den absolutte forskel med udgangspunkt i den estimerede relative forskel for
et antaget niveau pa handelsesraten i komparatorgruppen (jf. appendiks 5 i Hand-
bog for Medicinradets proces og metode vedr. nye la&egemidler og indikations-
udvidelser).

Foretag eventuelt en indirekte analyse, hvis der ikke foreligger direkte sammen-
lignende studier, og hvis intervention og komparator er sammenlignet med samme
alternative komparator i separate studier. Anvend eventuelt Buchers metode for
indirekte justeret sammenligning.

Metaanalyser

Foretag en metaanalyse for de effektmal, hvor det er metodemaessigt forsvarligt,
hvis der er mere end ét sammenlignende studie.

Basér metaanalyser vedr. effektmal, hvor forskellige maleinstrumenter er brugt pa
tveers af de inkluderede studier, pa standardized mean difference (SMD). Omregn
den estimerede SMD til den foretrukne skala for effektmalet (jf. appendiks 7 i
Handbog for Medicinradets proces og metode vedr. nye lzegemidler og indikations-
udvidelser).

Udfgr alene netveerksmetaanalyse i de undtagelsesvise situationer, hvor Medicin-
radet specifikt beder om det i protokollen. Redeggr i disse tilfeelde for, i hvilken grad
antagelserne om transitivitet og konsistens er opfyldt (gerne ved hjzlp af passende
statistiske metoder).

Begrund for alle statistiske analyser valget mellem ’fixed effects’-modeller og
‘random effects’-modeller.
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e Beskriv den anvendte metode detaljeret.
¢ Narrative analyser

e Begrund valget af syntesemetode (metaanalyse eller narrativ beskrivelse), og lad
specifikke analysevalg fremga tydeligt.

¢ Syntetisér data narrativt, hvis det ikke er en mulighed at udarbejde komparative
analyser baseret pa statistiske metoder.

e Beskriv studie- og patientkarakteristika samt resultater fra de inkluderede studier
narrativt og i tabelform med angivelse af resultater pr. effektmal for bade inter-
vention og komparator(er).

e Beskriv forskelle mellem studier, og vurdér, hvorvidt resultaterne er sammen-
lignelige.

Veer opmarksom pa, at Medicinradets sekretariat forbeholder sig retten til at foretage
sensitivitets- og subgruppeanalyser pa baggrund af studiernes validitet og relevans,
uanset valg af analysemetode.

Sundhedsgkonomiske analyser

En sundhedsgkonomisk ansggning bestar af en sammenhangende, dynamisk sundheds-
gkonomisk model og et teknisk dokument, hvor modellen og de antagelser, der er
bygget ind i modellen, beskrives, og hvor ansggers sundhedsgkonomiske analyse
fremgar. Ved dynamisk forstas, at en variabel kun skal andres ét sted for at vaere
gennemgaende for hele modellen. Anvend eventuelt Medicinrdadets metodevejledning
og tjekliste til sundhedsgkonomiske modeller til at teste modellens dynamik, og at
modellen overholder formelle krav.

En sundhedsgkonomisk analyse er ikke et resultat, men er en bred analyse af modellens
dynamik, hvilke parametre der har indflydelse pa resultaterne, samt hvorfor og hvordan
disse parametre indgar. Derfor skal det tekniske dokument som minimum indeholde
folgende:

e Beskriv den valgte modelstruktur grundigt.

»  Beskriv, hvis der er anvendt en indirekte analyse, hvordan den vil blive handteret i
den sundhedsgkonomiske analyse.

e Begrund og beskriv samtlige antagelser i modellen, og lad specifikke analysevalg
fremga tydeligt.

e Beskriv alle de inkluderede studier, argumentér for deres relevans, og beskriv, hvor
og hvordan data anvendes i modellen.

* Begrund bade de inkluderede og ekskluderede omkostninger.

*  Beskriv, hvad der driver modellen, f.eks. behandlingslzengde eller
leegemiddelomkostninger.

*  Ekstrapoleret data skal beskrives.

* Udfgr fglsomhedsanalyser, som belyser hvilke parametre i modellen der har stgrst
indflydelse pa resultatet.
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e Argumentér for eventuelle afvigelser fra protokollen og den kliniske ansggning.

e Budgetkonsekvensanalysen skal vaere dynamisk med omkostningsanalysen, uden
diskontering og patientomkostninger.

6. Evidensens kvalitet

Medicinradet anvender GRADE (Grading of Recommendations, Assessments,
Development and Evaluation) til at foretage en systematisk og transparent vurdering af
kvaliteten af evidensen. Evidensens kvalitet fortaller, i hvor hgj grad man kan have tiltro
til den evidens, Medicinradet baserer vurderingen af leegemidlets vaerdi pa.

7. Andre overvejelser

Studiedesign og opfglgningstid

Der er visse forskelle i studierne med subkutan Cl-esteraseinhibitor og lanadelumab,
som betragtes som faktorer, som kan udfordre studiernes sammenlignelighed. Det er
f.eks. selve designet, hvor studiet med subkutan Cl-esteraseinhibitor er et overkryds-
ningsforsgg modsat studiet med lanadelumab, som er et parallelgruppeforsgg. Studier-
nes varighed er ogsa forskellig. Ansgger bedes diskutere om og hvordan disse og even-
tuelt andre forskelle pavirker sammenligningen af subkutan Cl-esteraseinhibitor og
lanadelumab.

Mulighed for dosisreduktion

Produktresuméet for lanadelumab omtaler en mulighed for at reducere doseringsfre-
kvensen fra 300 mg hver 2. uge til 300 mg hver 4. uge. For subkutan Cl-esteraseinhibitor
haevder ansgger ogsa, at mange patienter kan behandles med en reduceret dosis pa 40
IU/kg. Produktresumé for subkutan Cl-esteraseinhibitor omtaler ingen retningslinjer for
dosisreduktion. For begge behandlinger er det dog uklart, hvor mange patienter som vil
opna tilstreekkelig effekt ved en reduceret dosis. Denne uklarhed medfgrer betydelige
usikkerheder i de sundhedsgkonomiske analyser, og derfor bedes ansgger undersgge, og
redeggre for, om der findes evidens (gerne publiceret), som kan anvendes til at under-
stgtte antagelserne om, hvor mange af patienterne som kan behandles med en redu-
ceret dosis. Dette gaelder for bade intervention og komparator. Evidensen skal ikke vaere
begraenset af sggestrengene i bilag 1, men kan ogsa omfatte andre publikationstyper
som f.eks. observationelle studier.

Ansgger bedes redeggre for exposure-respons forhold for de to dosisregimer:

e 601U/kg hver 3.-4. dag

e 401U/kg hver 3.-4. dag
Foretrukken metode er populations PK/PD-modellering. Desuden, ses ogsa gerne en
redeggrelse over exposure-safety forhold. Pa baggrund heraf bgr ansgger vurdere, hvor
mange patienter, der forventes at kunne reduceres til en dosis pa 40 IU/kg.



8. Relation til
behandlingsvejledning

Der findes ikke en relevant behandlingsvejledning.
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11. Versionslog

Version Dato A&ndring
1.0 11. januar 2021 Godkendt af Medicinradet




12. Bilag 1: Segestrenge

Sggestreng til PubMed:

# Sggestreng Kommentar

#1 "Angioedemas, Hereditary"[Mesh]

#2 (C1[tiab] AND Inhibitor*[tiab] AND Deficienc*[tiab]) or
(hereditary[tiab] AND (edema*[tiab] or oedema*[tiab] or
angioedema*[tiab] or angiooedema*[tiab]))

#3  #1OR#2

#4  prophyl*[tiab] OR prevent*[tiab] Fokus pa
forebyggende
behandling

#5  #3 AND #4 Samlet sggning for

populationen

#6 lanadelumab[nm] OR DX-2930[tiab] OR Takhzyro[tiab]  Sggetermer for

OR lanadelumab(tiab] interventionen
#7 “Complement C1 Inhibitor Protein”[Mesh] Sggetermer for
komparator

#8 (C1*[tiab] AND Inhibitor*[tiab]) OR Cinryze[tiab] OR
Berinert[tiab] OR C1NH][tiab] OR C1IN[tiab]

#9 #7 OR #8
#10 #6 ORH#9 Intervention +
komparator
#11 (randomized controlled trial[pt] OR controlled clinical Cochrane RCT-filter
trial[pt] OR randomised[tiab] OR randomized[tiab] OR
placebo[tiab] OR clinical trials as topic[mesh:noexp] OR
randomly[tiab] OR trial[ti]) NOT (animals[mh] NOT
humans [mh])
#12 #5and #10 and #11 Samlet sggning
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Sggestreng til CENTRAL:

# Sggestreng Kommentar

#1 [mh "Angioedemas, Hereditary"]

#2 (C1 AND Inhibitor* AND Deficienc*):ti,ab,kw

#3 (hereditary AND (edema* or oedema* or

angioedema®* or angiooedema®*)):ti,ab,kw

#4  {or #1-#3}

#5 (prophyl* or prevent*):ti,ab or prophylaxis:kw Fokus pa forebyggende
behandling

#6 #4 AND #5 Samlet sggning for
populationen

#7 (DX-2930 OR Takhzyro OR lanadelumab):ti,ab,kw Sggetermer for
interventionen

#8 [mh “Complement C1 Inhibitor Protein”] Sggetermer for
komparator

#9 ((C1* AND Inhibitor*) OR Cinryze OR Berinert OR

C1INH OR C1IN):ti,ab,kw

#10 #8 ORH9

#11 #7 OR#10 Intervention +
komparator

#12 #6 AND #11

#13 ("conference abstract" or review):pt OR NCT*:au

#14 #12 not #13 Samlet sggning
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