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Abbreviation Full description

AAN American Academy of Neurology

ACE Angiotensin-converting enzyme

ADA Anti-drug antibodies

AE Adverse event

AHS American Headache Society

ARB Angiotensin II receptor blocker

BSC Best supportive care

C2H Core2 Health

CADTH Canadian Agency for Drugs and Technologies in Health
CDSR Cochrane Database of Systematic Reviews
CEAC Cost effectiveness acceptability threshold
CENTRAL Cochrane Central Register of Controlled Trials
CFB Change from baseline

CGRP Calcitonin gene-related peptide

CI Confidence interval

CM Chronic migraine

DSA Deterministic sensitivity analysis

EANC European Academy of Neurology Congress
EHF European Headache Foundation

EM Episodic Migraine

EUCTR EU Clinical trials register

GMB Galcanezumab

HD Headache days

HRQoL Health-related quality of life

HTA Health Technology Assessment

ICHD International Classification of Headache Disorders
ICER Incremental cost effectiveness threshold
ICTRP International Clinical Trials Registry Platform
IHS International Headache Society

ITC Indirect Treatment Comparison

ITT Intention to treat




JHS Japanese Headache Society

JMACCT Japanese Medical Association Center for Clinical Trials
MFDS Ministry of Food and Drug Safety

Mg Milligram

MHD Migraine headache days

MHLW Ministry of Health, Labor and Welfare

MIBS Migraine Interictal Burden Scale

MIDAS Migraine Disability Assessment Scale

MSQ Migraine-Specific Quality of Life

NDB National Database of Health Insurance Claims and

Specific Health Checkups of Japan

NMA Network meta-analysis

OnaA OnabotulinumtoxinA

OuGL Optimised used guidelines

PBAC Pharmaceutical Benefits Advisory Committee

PHQ Patient Depression Questionnaire

PICOS Population, Intervention(s), Comparator(s), Outcome(s)
and Study design

PMDA Pharmaceutical and Medical Device Agency

PRISMA Preferred Reporting Items in Systematic Review and
Meta-Analysis

PSA Probabilistic sensitivity analysis

QALY Quality adjusted life year

RCT Randomized controlled trial

SAE Serious adverse event(s)

SD Standard deviation

SE Standard error

SFHD Symptom-free headache days

SLR Systematic literature review

SoC Standard of Care

WHO World Health Organization

WPAI Work Productivity and Activity Impairment

YLD Years lost to disability
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Adult (18+) patients (males and females) suffering

HERE from migraine
All preventive pharmacological interventions for the
treatment of migraine relevant to Japan
All preventive pharmacological interventions for the
HeE xR treatment of migraine relevant to Japan, compared to
each other or to placebo
Efficacy outcomes:

e Monthly Migraine Headache Days

A

e Monthly Headache Days

e Monthly Migraine Headache Attacks

e Monthly Headache Attacks

e Monthly use of acute migraine treatment

e 50% Reduction in Monthly Migraine Headache
days

e 75% Reduction in Monthly Migraine Headache
days

e 100% Reduction in Monthly Migraine Headache
days

HRQoL outcomes:

e PGI-S score

e MIDAS Total Score, Absenteeism Score,
Presenteeism Score, Days of lost productivity
Score

e MSQolL Questionnaire (Total score, role function-
preventive, role function-restrictive, emotional
function domains)

e EQ-5D Score

TIoMhL

Safety and discontinuation outcomes:

e AEs due to any cause

e SAEs due to any cause

o Discontinuation due to any cause

e Discontinuation due to AEs

o Discontinuation due to lack of efficacy
Phase II, III, IV randomised controlled trials
(Crossover up to time of crossover)
HMETHI Conference abstracts from 2017-current
Language English and Japanese (other languages will
be excluded)
1946 &h\5 2021 £ 10 A 29 HET
(Conference abstracts:2017-2021)
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15F—RICEECEELBBIE L. AEN DB LB ZTEST LNEE S IZERR A K ST
BEMENHEZEND, KRREDARR I Y ROTATFAIVIZE RBGEEZRIFLEBDIEEZ DN
%o NFTIZEBLI-AKOERNEERZBRTREOON-TRBHIEL. EMRD. P . £HFE
FETHY., EEEFZTOEDEENSHEET. 7T 7453 — RG2S CEEL BEUE T
Boonighotz, — A BNOEERFTED BREREICBVWTIIARELORRBERENEET
EHVBBUEELT,. 72437 — MEHRZE. RPZEORENREIN TSI, EER
BEUEDRIREE (FEC FETHIETRESNTLVELY,

1.8 fthE o E R M HEAICH (15 FHEHE R

x1-4 FEEHICETHFHEN—F
E 4 e SES ISR (FEEbB) 1) A M
(RHtBEE
2)
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1R

NICE

-Recommended with conditions
(specifically: Galcanezumab is
recommended as an option for preventing
migraine in adults, only if:
1. they have 4 or more migraine
days a month
2. at least 3 preventive drug
treatments have failed and
3. the company provides it
according to the commercial
arrangement
- Evaluation status: final guidance (18
November 2020)

SMC

- Recommended with conditions
(specifically: for the treatment of patients
with chronic and episodic migraine who
have had prior failure on three or more
migraine preventive treatments. This
advice applies only in the context of an
approved NHS Scotland Patient Access
Scheme

- Evaluation status: final guidance (12
April 2021)

£450.00
(without
VAT)

HAS

- SMR: important
- ASMR: V
- efficiency evaluation: not performed

Not
available

IQWi

- Hint of a considerable additional and No
additional benefit
e Subpopulation A: For naive patients
and patients that have failed/not
tolerated at least 1 prophylactic
treatment
- No added benefit
e Subpopulation B: Patients that
have failed the following substance
classes: Metoprolol/propranolol,
topiramate, amitriptylin, flunarizine
- No added benefit
e Subpopulation C: Patients that
failed all other treatments
(substance classes)
- Hint of a considerable
additional benefit

€ 490.21

vipacl

CADT

- Recommended with conditions

Not
available
yet

F—Z51)
7

PBAC

- Recommended with conditions

$AUD
559.02

(FEICHTHE AR RETMD ]
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. AHMEDHED—E

x1-5 HEDHEDN—&

E % HES % AmEROEE
AFI)R NICE HY
SMC HY
oA HAS HY
A IQWIG HY
s CADTH HY
T—R3U7 PBAC HY

2. FHEFER DM
& 1-6 FHEFSR DO

E %

AFYR (AT SUR/91—)LX)

HE A

NICE

RO URLAE

https://www.nice.org.uk/guidance/ta659/chapter/1-

Recommendations

ATl % AR

ANHRXTT

Al R

Recommended with conditions

EHAESHEDGEE. £
DEH D

Galcanezumab is recommended as an option for
preventing migraine in adults, only if:
1. they have 4 or more migraine days a month
2. at least 3 preventive drug treatments have
failed and
3. the company provides it according to the
commercial arrangement.

e Stop galcanezumab after 12 weeks of

treatment if:

e in episodic migraine (less than 15
headache days a month) the frequency
does not reduce by at least 50%
in chronic migraine (15 headache days a month or
more with at least 8 of those having features of
migraine) the frequency does not reduce by at least
30%.

ERlPEI23

Episodic and chronic migraine in patients who have
a history of at least 3 prior preventive treatment
failures

ERAE (%)

The recommended dose is 120 mg galcanezumab
injected subcutaneously once monthly, with a 240
mg loading dose as the initial dose.

LE et R

Best supportive care for episodic migraine, and
botulinum toxin type A and best supportive care for
chronic migraine

FEGEISERVMRLLOME

Episodic migraine compared to BSC: £22,633
Chronic migraine compared to BSC: £8,796
Chronic migraine compared to Botox: £15,636
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ESE

XA (RIVFSR)

A

SMC

SEEER O URLAEE

https://www.scottishmedicines.org.uk/medicines-
advice/galcanezumab-emagality-full-smc2313/

ERRGPSE 33301

AINHRX<T

BRlibEES

Recommended with conditions

EHMEHEOSEIX. £
DEH D

For the treatment of patients with chronic and
episodic migraine who have had prior failure on
three or more migraine preventive treatments. The
treatment benefit should be assessed within 3
months after initiation of treatment. Any further
decision to continue treatment should be taken on
an individual patient basis. Evaluation of the need
to continue treatment is recommended regularly
thereafter. Treatment should be initiated by
physicians experienced in the diagnosis and
treatment of migraine.

ATl ot R B

Episodic and chronic migraine in patients who have
a history of at least 3 prior preventive treatment
failures

ERAE (%)

The recommended dose is 120 mg galcanezumab
injected subcutaneously once monthly, with a 240
mg loading dose as the initial dose.

E o i

Erenumab, fremanezumab

FEGEISERVRLLDOME

N/A (BRHESTEITHONGEH 1)

E4 TR
4 HAS
FMERER D URLEGE Haute Autorité de Santé - EMGALITY (has-sante.fr)
BTl >t SR R Al HIWARXTT
ElEEES Recommended with conditions
EHfTEHEDESIX. £ Favourable opinion for reimbursementin patients

DEBEDEM with severe migraine who have at least 8 migraine
days per month, with previous failure to at least
two prophylactic treatments and without
cardiovascular disease (patients having had a
myocardial infarction, unstable angina, coronary
artery bypass graft (CABG), percutaneous coronary
intervention (PCI), stroke, deep-vein thrombosis
(DVT) or other serious cardiovascular risk).

FT il R B High-Frequency Episodic and chronic migraine
patients with a treatment history of at least 2 prior
failures

ERAZE (%) The recommended dose is 120 mg galcanezumab
injected subcutaneously once monthly, with a 240
mg loading dose as the initial dose.

Le B %t B Best supportive care (trial) in the clinical
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https://www.scottishmedicines.org.uk/medicines-advice/galcanezumab-emgality-full-smc2313/
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https://www.has-sante.fr/jcms/p_3191463/en/emgality

assessment

FEGESERUIRLLDE

N/A

E 4

F1

HE 4

IQWIG

FHERERD
URL7%Z&E

https://www.g-

ba.de/bewertungsverfahren/nutzenbewertung/450/#english

STl % R AT

ANHRATT

ERRlTE RS

Population A: Additional benefit not proven.
Population B: Additional benefit not proven.
Population C: Hint for a considerable additional benefit

KHFSHED
BRI, EDE
GHOF=3 ]

Generally, the entire label population is reimbursedin
Germany, ie. EM and CM patients with 4+ MHDs. However, we
didn’t show an additional benefit in the naive patients or
those who failed only 1 or 2 treatments, hence the German
authorities provided a guidance (treatment advice)
highlighting that Galca has only shown a benefit in the more
severe patient population as highlighted by Julie below.
Physicians can prescribe outside of this treatment advice but
may be penalised if they are audited, especially if they cannot
provide/ a rationale on why they prescribed outside of the
treatment advice. However, this budget audit is done on a
subnational level and more a control mechanism for budget
purposes. Since the audit can lead to financial payback
requirements of the physicianto the statutory health
insurance and it is very administrative heavy, you will find
that a lot of the physician follow the treatment advice to
avoid a potential audit. However, despite this advice the
entire label is reimbursed.

ATl ot R B

e Subpopulation A: Naive patients and patients that have
failed/not tolerated at least 1 prophylactic treatment

e Subpopulation B: Patients that have failed the following
substance classes: Metoprolol/propranolol, topiramate,
amitriptylin, flunarizine

Subpopulation C: Patients that failed all other treatments

(substance classes)

mRAE (%)

The recommended dose is 120 mg galcanezumab injected
subcutaneously once monthly, with a 240 mg loading dose as
the initial dose.

LE xR

® Subpopulation A: Metoprolol or propranolol or flunarizine
or topiramate or amitriptyline, taking into account
marketing authorization and the previous therapy

® Subpopulation B: Valproic acid?! or Clostridium botulinum
toxin type A2

® Subpopulation C: Best supportive care

1, According to Annex VI to Section K of the Pharmaceuticals
Directive: if treatment with any other authorised medicinal
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product has not been successful or is contraindicated.
2, According to the marketing authorisation for chronic
migraines.

FEGENE
RAMRLLDE

N/A(EBMED T IEXITHNTLVELY)

ESE

vipacl

HE A

CADTH

A FER D
URL7gE

https://www.cadth.ca/sites/default/files/DRR/2021/SR0693%
20Emagality%20-%20CADTH%20Final%20Rec.pdf

STl % SRR AT

ANHRATT

MRS R

Recommended with conditions

EHIEHED
BEIE. EDE
HoEEH

1. The patient has a confirmed diagnosis of episodic or
chronic migraine according to the International Headache
Society criteria, defined as either of the following:

1.1. Episodic migraine: migraine headaches on at least 4 days
per month and less than 15 headache days per month for
more than 3 months.

1.2. Chronic migraine: headaches for at least 15 days per
month for more than 3 months of which at least eight days
per month are with migraine

2. The patient has experienced an inadequate response,
intolerance, or contraindication to at least two oral
prophylactic migraine medications of different drug classes.
3. The physician must provide the number of headache and
migraine days per month at the time of initial request for
reimbursement.

4. The maximum duration of initial authorization is six
months.

5. The physician must provide proof of beneficial clinical
effect when requesting continuation of reimbursement,
defined as a reduction of at least 50% in the average number
of migraine days per month at the time of first renewal
compared with baseline. At subsequent renewals the
physician must provide proof that the initial 50% reduction in
the average number of migraine days per month has been
maintained.

6. The maximum duration of subsequent authorizations
following the initial authorization is six months

7. The patient should be under the care of a physician who
has appropriate experience in the management of patients
with migraine headaches.

8. Galcanezumab should not exceed the drug program cost of
treatment with the least expensive CGRP inhibitor for the
treatment of migraine.

Tl R B

Episodic and chronic migraine at least 2 prior preventive
treatment.

HERZAE (%)

Approved dose is a loading dose of 240 mg (administered as
2 consecutive injections) followed by once monthly doses of
120 mg (1 injection).
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b3t B

Best supportive care

FELIEHER | CADTH re-analysis:
ELLDE Episodic migraine, =2 prior preventative therapies: ICER =
$273,560 per QALY
Chronic migraine, = 2 prior preventative therapies: ICER =
$109,325 per QALY
E3E F—RNSUT
L 1ESE2 PBAC
B2t X)) Pharmaceutical Benefits Scheme (PBS) | Galcanezumab
URL i & (chronic migraine): Injection 120 mg in 1 mL pre-filled pen;
Emgality®
SRt KM | HILHRXTT
FFl#E R Recommended with conditions
EHTEHED | Treatment criteria:
BEIX. FME | Must be treated by a neurologist
AT Clinical criteria:
Patient must have experienced an average of 15 or more
headache days per month, with at least 8 days of migraine,
over a period of at least 6 months, prior to commencement of
treatment with this drug for this condition
AND
Patient must have experienced an inadequate response,
intolerance or a contraindication to at least three prophylactic
migraine medications prior to commencement of treatment
with this drug for this condition
AND
The treatment must not be in combination with botulinum
toxin
AND
Patient must be appropriately managed by his or her
practitioner for medication overuse headache, prior to
initiation of treatment with this drug
FHMExt&A&EE | Chronic migraine in patients who have a treatment history of
at least 3 prior preventive treatments
FAAE (%) | The recommended dose is 120 mg galcanezumab injected
subcutaneously once monthly, with a 240 mg loading dose as
the initial dose.
Jnd ¥l Chronic migraine: Botulinum toxin type A and best supportive
care
FELENER N/A
RN E
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https://www.pbs.gov.au/pbs/industry/listing/elements/pbac-meetings/psd/2020-11/galcanezumab-chronic-migraine-injection-120-mg-in-1-ml
https://www.pbs.gov.au/pbs/industry/listing/elements/pbac-meetings/psd/2020-11/galcanezumab-chronic-migraine-injection-120-mg-in-1-ml
https://www.pbs.gov.au/pbs/industry/listing/elements/pbac-meetings/psd/2020-11/galcanezumab-chronic-migraine-injection-120-mg-in-1-ml

2. ERAMRAWICHEIT R TEHDERE

2021 % 8 A 27 BIZEEsh =& A RFMEMMEBICE VLW TRESh =R HI2D

WTUTFIZRY,

2.1 HHRRETIRH

2021 £ 8 A 27 BIZEfesh -8 Ax S RFHEFFIEBICE VW TRESNE=OM AR ET D

EMIZDOLTLUTIZRT,

UTORBERBEEINENDTARERAET S,
(a) FEERE FRHED 2 FIBDAEXIE 3 FIBDBREITOREEFERESE
(b) FEEfRFIHED 2 HIBDAREX(E 3 FIBDABEETIEMRERES
() FERRFRED 3HIBDakKehItL-REMFERESE

(d) FERETHHED 3AIBDAREFILLI-BHEREREE

2.2 LR

2021 £ 8 A 27 BIZEfeS =5 A xt 30 Rl F PR (CH L TRE SN LL 8 R K1l
EETFEAGEBMRBED T aFILT—ER—X (NDB) DH#RFHOFEREZEL) IZDLTL

TIZRT .
PR ETEEM LB MR | EEEEMEEE
L=HH
() FEEBETHED2FIB | £IZ2#IB-3# | MMEMBEROZELAAIRS/4Y 20139)
BEXIE3IFNBEDAEE | BICHVLNGEE | [TXDE. AEBEFHETTHILEMEN
TOREHFERES EORERETN | Sonagho-BE8. BB E D
(b) FERFHED 2FE | B(TRT5/0— | tMOFHEIOVEZ TAHAEEZTOIE
BEXIEIFEDREE | L.ALTOR) | DRSNS —AT. FHEOEDHE
TOERMREREE D56, RLEM | DEBSPEAIERF EBAEICTINTL
AL N0) TN, SOTEITEERFFARA O B #E
RlckoTdXFaht=, 1 FIBIZOAY
CUMNEFERAINTWDIEEERFE
A BESWTRER O LLER xF B B Al
TEEFOREREFHE(CTOIS/0—
L. NLTOE) D56 RIRMMEHE LD L
TEHENBEETHIEEZADND,
(c) FEEEFHHED 3 FIH Best LEBREEATIIRRERDHSHEE
AEEPIEL-REER Supportive BFHEDERBELRONDI=O.
ERARE Care Best Supportive Care ZtbE xR

(d) FEEfRFRHED 3 #IB
AREPIEL-IEERER
mEE

METHENBLETHDHEEZOND,

T KR DERMH RTINS ST READHP T, BRESTELTUTOL FIUF 4

EITICEMNETRENT=,

1. FEEBETHED2HBDBEICEVWTEHREFEORER FTHENEZXFEER OO FEA

TERLWREMFERES

2. FERFPHED2RIBEDARICEVWTHRED R ERE FPHENAZESXFEERADO-HER

TERMVEMAEREE

3. FERBEFPHEDIFBDBRICEVWTHREDORER FPHEAERSXFEERADE-HERA
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TELVWREMFERES

4. FEERETHEDIFEDAERICEVWTHREDORBEREFTHENZIXILEERA O H#EHA
TELRVEMREREE

ZNTNOSHFERERITHL T, UTOLE BHEATET S,

AR REFALISLV2:BFEORBERFHE(TOIS/0—L . NILTOE) D55, HEE
ML TERTIEERLED

SRR ER 35KV 4: Best Supportive Care

H-T, LB BHEMEBEETSEMT,. FERBRFHED 1 A 1 BHEVOFERZEICEA TS
NDB M #FfEHEEMELTI=c NDB D 2021 E3 AN 1 MASNDLET T —E%ERAL. D
REDERANEVLAKIEREDE RS (ICD10: G43) DHAEHETHEL. KERKIE A
DHAFHETNTNAD 1 A 1 BHF-YDEREZEE L. TORE. RMIXELORKER
BN 2 EEBZ TODEHERIT RN SRN LI, ZOHFER. 1 BHYOEMOTEHEIXZ
nEN, /NLTOEEN 36.3 A, FO07F5/0—)LA 29.5 A, hR{EE/NILTOEM 36.4 A,
JO075/8—)Lh 23.2 ALkofztz8, LRERDIFILRMAELDIETOTS/0—ILTHD
ERZREAELE, EBRBRMTN(TOTS/0—)L) DFERAEIETEEDREY THD,

BB EM (T0T5/0—IL) OERAE

Ll RE
BERR &0
5 7HE B 20~30mg KYREZEZLSH. MBS T+

1
PEHEIX 60mg EFTHEL. 1 H 2EHBLY
X 3EIZHEEAO‘ZETS (BRA)

REHE #BH

FRIS & *25.4 mg/H

*NDB DLt ThTF—RICLDFHUAE

W®oT. WMREMH (a) (b) DEEMBHEAMIETOTZ/0—)L, BREST 1 LU 2 OB XE
Bfff&/ L TOBTEEL,

2.3 S DILIHEERO FEH
HTA BARSAUIZEDE, ST OILIGEAMER OIS, BRAOHREIIAMEREELT.

2.4 PREE
HTA HARSAUIZEDE, S RBIZIX QALY &LT=,

2.5 S EE
HTA HARSAVIZEDE, 2 EIREIE 25 F IR EL =,

2.6 &5 %
HTA TARSAUIZEDE, BISIFRTER NRELITEER 2%LELT=,

2.7 FMEHDOFEDERH
© FRIZLEAW., A TEERTHEREATEIZ2.1 BN s 2.6 BIETORNEEZFLEDHD,

SR RETHEM (a) FEREFRIED 2 FIB DAHEXIE 3 H B DBRETIR
EHREREE
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(b) FEEE T HED 2 FIE DERXIE 3 B DERETOE
MHERRE

(c) FEERFHHED 3FIBDamEH It L REERERER
&

(d) FERBETFHED 3HBDEREPILLL-EBEAERES

LeE xR

(a) (b):7ET5/0—)L
(c) (d) : Best Supportive Care

LR EEEE L= H

(a) (b): TEMEEFRDZEA LS4 20131I2&bE. REE
BYHETTHILHDENEONGIOI-HE. AMMEOBR AN
SithDFIHEICUIYEZ TREFTICELNHREINLG—FT.
FHEOEMEDEL CEAIER XBREISTRINTULVEWN, Z
DZEITEREMARANDBERGERICL>TEXRFINT=, 1 FIB
[CAXM)OUMNBLFERINTNSIEEZHFEZ ., URPTHR
SE OB BEMIXBEFED FEFEFHE(TOTS5/0—)L,
NILTOEE) DSERVEMEEDETHIENELUTHIEEZ
bNnd, {>T. FEEBFHEDEREICET S NDB £ FE#EHT
T\, TRTS/0—ILA LB &L TEESNT =,
(c)(d): HREEEATIRERERDHLHERFHEDE
REEABRSNST=8. Best Supportive Care ZLbE xt BB i
LTBHIENBEETHDIEEZADND,

AHOIIGEERDER | HHOIIGEAMERDIG. BAOEHIIANERE
hRIEE BB EESE (Quality-adjusted life year: QALY)
A AR 25 4

HEES ER-DREBICEE 2%
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3. B ERAHY
REERICHLTEEAMNRSIVTHREIN TV SERITHLTEKERNDIET U X &% T
B, BERVBARBIZEDSVAITAVILEL—FFEB L. A ARSAUIZIE, Xk
RERTRRISOVTI MR EANRESN BN OHERTEEICLIAMTIREETO—F
RIZRHBDIERESN TSN, A TIREFETOHBMNERICRENATILNSIEMN L, 2020 F
2 A 21 BIZ 3.2.2 IZREHDEN O XXE T —FX—X (MEDLINE, EMBASE 7% &) . 2020
F£3 A 12HIZ3. 2.2 ICRRBOEARADXHT —FIR—X(EFFLE) ITBWTLRTITA4YY
LE21—%2FEML. SHHEANDAERD 2021 £ 10 A 29 BICHIEIERUBICEHF SN 1=
ERSENDOXERICEIESRTIT YILEL—%FEM., BEFLI, 48, 2020 FIZEMELT-
DATRTAVILEA—TREETHIRREFAEZETCHRRABROBLIREMTH o120, V1)
ZHVIIRFIVDIART AU I EBRRARELZDATITayILE2—4 5% 2020 £ 5
A 7 BIZEREL, 2H4AHDREEZD 2021 £ 10 A 29 BIZVATITAVILE L —%FE
M. B#HLIz HIWLARXITICEALTIE, DR TITavILEA—DERMSRIESN AR D
36 HEREANEFNTVSHBRELUVBARAEIRELZRBOMRN T —2ZEMME A%
DFH@EIZALz, TRTS/0—LIZEALTIE, Y RTFITavILEA—TRESNIZHAERIZH L
HARRXRTEDEELBEN G I EEBNMEDT VRN LMNELZ ST 128, PICOS
( (PICOS):Population, Intervention(s), Comparator(s), Outcome(s) and Study
design) DX RERDEHEZETEL T abstract screening hoBEERL -, 8. BEHE
[CDOVWTIELRTRTAVILEA—DHER. SEIDORRELGLIABNEIESNGN ST A
AFENTUVEWN(RIESN T 1 X#k(E Botulinum toxin 2 HRELTLNV=),

UUTISHMERA 5,

3.1 9Y=AIHYTRAFIY
RCTZ#HEELI-DRTITAVILELA—D YY) ZHIL YT AFIVIEER 3-1 DBEYERELT-,

K 3-19U=ZHhLHTR3>

Gl kS
SR EM ?dult (1_8+)_ patients (males and females) suffering
rom migraine
A All preventive pharmacological interventions for the

treatment of migraine relevant to Japan
All preventive pharmacological interventions for the
L8t B treatment of migraine relevant to Japan, compared to
each other or to placebo
Efficacy outcomes:
e Monthly Migraine Headache Days
Monthly Headache Days
Monthly Migraine Headache Attacks
Monthly Headache Attacks
Monthly use of acute migraine treatment
50% Reduction in Monthly Migraine Headache
days
e 75% Reduction in Monthly Migraine Headache
days
e 100% Reduction in Monthly Migraine Headache
days
HRQoL outcomes:
e PGI-S score

T OMAL
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e MIDAS Total Score, Absenteeism Score,
Presenteeism Score, Days of lost productivity
Score

e MSQolL Questionnaire (Total score, role function-
preventive, role function-restrictive, emotional
function domains)

e EQ-5D Score

Safety and discontinuation outcomes:
e AEs due to any cause
e SAEs dueto any cause
¢ Discontinuation due to any cause
¢ Discontinuation due to AEs
e Discontinuation due to lack of efficacy

Phase II, III, IV randomised controlled trials
(Crossover up to time of crossover)

WETHA1> Conference abstracts from 2017-current
Language English and Japanese (otherlanguages will
be excluded)

i 5 AR 1946 £hi5 2021 F 10 B 29 HET

(Conference abstracts:2017-2021)

3.2V RATFTITA4vILEa—

3.2.1 EBERBRE OMEAH A EE ORI EE
VATRTAVILEA—DELGHAANBELBRNBEEZLUTITRT ., 48, SEIFERKER
ZXRELT- 2020 £ 2 A 21 HOBHAXBMT—E~N—X, 20204 3 A 12 HOER X T
—AR—Z,2021 £ 10 A 29 BIZEBLE=RNADTYT T S SUBRHARETRELT
2020 5 A 7H.2021 F 10 A 29 HIZEMBLET7YIT—FTORRIIHLT. AL E#EZE

Auv=,
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% 3-2 Study selection criteria for randomised controlled trials

Criteria Inclusion Exclusion
Abstract selection ¢ Adult (18+) patients (males and females) suffering from e Pediatric populations will be excluded
migraine.
=z e Patients may suffer from either episodic or chronic forms of
) migraine with or without other additional headache conditions,
E such as cluster headache
5 Full-text selection e Adult (18+) patients (males and females) suffering from
o) migraine.
o e Patients may suffer from either episodic or chronic forms of
migraine; or from other additional headache conditions, such as
cluster headache.
Abstract & full- e All preventive pharmacological interventions for the treatment of ¢  Acute therapies not concomitant to any
text selection migraine relevant to Japan, including: preventive therapies
> e Antiepileptic drugs (Valproic acid, topiramate, gabapentin, e Non-invasive therapies (e.g. physical
=0 levetiracetam) therapy)
E = e Beta-blockers (Atenolol, metoprolol, nadolol, propranolol) e Alternative therapies (e.g. Chinese herbs)
= E e Antidepressants (Amitriptyline) e Devices
';: i e Calcium channel blockers (Verapamil, lomerizine)
E E e ARB/ACE inhibitors (Lisinopril, candesartan)
=z e CGRP receptor antagonists (Erenumab, galcanezumab,

fremanezumab)
e Others (Botulinum toxin type A, magnesium preparation,
tizanidine)




Criteria

Inclusion

Exclusion

Abstract & full-
text selection

Interventions above compared to each other, or to placebo

If multiple arms in RCT, at least two
arms need to be of interest (for
example, a 3-arm RCT comparing acute
vs. preventive vs. placebo will be

o4 included whilst only data from the
o preventive and placebo arm are of
3 interest.)
<
o
=
(@]
o
% Abstract selection e No selection on outcomes e No selection on outcomes
o wn
— w
)
(@]
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Criteria

Inclusion Exclusion

Full-text selection

Efficacy outcomes:

Monthly Migraine Headache Days*

Monthly Headache Days*

Monthly Migraine Headache Attacks*

Monthly Headache Attacks*

Monthly use of acute migraine treatment*

50% Reduction in Monthly Migraine Headache days
75% Reduction in Monthly Migraine Headache days
100% Reduction in Monthly Migraine Headache days

HRQoL outcomes*:

PGI-S score

MIDAS Total Score, Absenteeism Score, Presenteeism Score,
Days of lost productivity Score

MSQoL Questionnaire (Total score, role function-preventive,
role function-restrictive, emotional function domains)

EQ-5D Score

Safety and discontinuation outcomes:
AEs due to any cause

SAEs due to any cause
Discontinuation due to any cause
Discontinuation due to AEs
Discontinuation due to lack of efficacy
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Criteria Inclusion Exclusion

Abstract & full- e PhaseIl, III, IV randomised controlled trials e Phase I clinical trials

text selection e (Crossover up to time of crossover) e Case-control studies, case reports and
> e Conference abstracts from 2017-current database analyses
o e Language English and Japanese (other languages will be e Methodology studies or protocols
) excluded) e Pharmaco-economic studies
) e Pharmacokinetics, Pharmacodynamics
> e Reviews, letter, report, expert opinion
:Q, ¢ Genetics studies
s e Biomarkers studies

e Observational studies
e Guidelines
e SLR, meta-analyses and NMA"

ACE - Angiotensin-converting enzyme; AEs - Adverse events; ARB - Angiotensin II receptor blocker; CGRP - Calcitonin gene-related peptide; MIDAS -
Migraine Disability Assessment Test; MSQoL - Migraine-Specific Quality of Life; NMA - Network meta-analysis; PGI-S - Patient Global
Impression of Severity; RCT - Randomised Controlled Trial; SAEs - Serious adverse events; SLR - Systematic literature review

*All time-points were of interest in the SLR, however, if outcome data was reported more frequently than monthly, data was extracted on a monthly
basis into the data extraction form. For instance, if a study reported outcome data at 4, 12 and 18 weeks, all data was extracted. However, if a
study reported outcome data at 4, 6, 8, 10 and 12 weeks, only the data at 4, 8 and 12 weeks was extracted.

TReviews and meta-analyses are excluded from data extraction since aggregated results cannot be used in our analysis. However, good quality meta-
analysis and systematic reviews will be used for crosschecking of references.
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#* 3-3 Study selection criteria for observational studies

Criteria Inclusion Exclusion

Abstract selection e Adult (18+) patients (males and females) e Pediatric populations will be excluded
suffering from migraine.
e Patients may suffer from either episodic or

= chronic forms of migraine with or without
o other additional headache conditions, such as
5 cluster headache
S Full-text selection e Adult (18+4) patients (males and females)
% suffering from migraine.
o e Patients may suffer from either episodic or
chronic forms of migraine; or from other
additional headache conditions, such as
cluster headache.
Abstract & full- e All preventive pharmacological interventions e Acute therapies not concomitant to any
text selection for the treatment of migraine relevant to preventive therapies
Japan, including: e Non-invasive therapies (e.g. physical therapy)
e Antiepileptic drugs (Valproic acid, topiramate, e Alternative therapies (e.g. Chinese herbs)
Z gabapentin, levetiracetam) e Devices
E E e Beta-blockers (Atenolol, metoprolol, nadolol,
g E propranolol)
EsS e Antidepressants (Amitriptyline)
=z e e Calcium channel blockers (Verapamil,
EE lomerizine)

e ARB/ACE inhibitors (Lisinopril, candesartan)

e CGRP receptor antagonists (Erenumab,
galcanezumab, fremanezumab)

e Others (Botulinum toxin type A, magnesium
preparation, tizanidine)

32



Criteria

Inclusion

Exclusion

Abstract & full-
text selection

Interventions above compared to each other,
or to placebo

If multiple arms in RCT, at least two arms need
to be of interest (for example, a 3-arm RCT

o comparing acute vs. preventive vs. placebo will
|C_> be included whilst only data from the
§ preventive and placebo arm are of interest.)
<
[a
=
o
O
o Abstract selection e No selection on outcomes e No selection on outcomes
et
o=
O
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Criteria

Inclusion

Exclusion

Full-text selection

Efficacy outcomes:

Monthly Migraine Headache Days*

Monthly Headache Days*

Monthly Migraine Headache Attacks*

Monthly Headache Attacks*

Monthly use of acute migraine treatment*
50% Reduction in Monthly Migraine Headache
days

75% Reduction in Monthly Migraine Headache
days

100% Reduction in Monthly Migraine
Headache days

HRQoL outcomes*:

PGI-S score

MIDAS Total Score, Absenteeism Score,
Presenteeism Score, Days of lost productivity
Score

MSQoL Questionnaire (Total score, role
function-preventive, role function-restrictive,
emotional function domains)

EQ-5D Score

Safety and discontinuation outcomes
AEs due to any cause

SAEs due to any cause
Discontinuation due to any cause
Discontinuation due to AEs
Discontinuation due to lack of efficacy

Any outcomes not listed under inclusion
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Criteria Inclusion Exclusion
Abstract & full- e Observational studies e Phase I-III clinical trials
text selection e Conference abstracts from 2017-current e Case-control studies and case reports
= . .
o e Language English and Japanese (other e Methodology studies or protocols
0 languages will be excluded) e Pharmaco-economic studies
) e Pharmacokinetics, Pharmacodynamics
> e Reviews, letter, report, expert opinion
% e Genetics studies
u'_) e Biomarkers studies
e Guidelines
e SLR, meta-analyses and NMA"
o  Abstract & full- e Japan e Any country not listed under inclusion
T _ text selection
az
<9
|_
25
@9
ACE - Angiotensin-converting enzyme; AEs — Adverse events; ARB - Angiotensin II receptor blocker; CGRP - Calcitonin gene-related peptide;

MIDAS - Migraine Disability Assessment Test; MSQoL - Migraine-Specific Quality of Life; NMA - Network meta-analysis; PGI-S - Patient
Global Impression of Severity; RCT - Randomised Controlled Trial; SAEs — Serious adverse events; SLR - Systematic literature review
*All time-points were of interest in the SLR, however, if outcome data was reported more frequently than monthly, data was extracted on a
monthly basis into the data extraction form. For instance, if a study reported outcome data at 4, 12 and 18 weeks, all data was extracted.
However, if a study reported outcome data at 4, 6, 8, 10 and 12 weeks, only the data at 4, 8 and 12 weeks was extracted.

tTReviews and meta-analyses are excluded from data extraction since aggregated results cannot be used in our analysis. However, good quality
meta-analysis and systematic reviews will be used for crosschecking of references.
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3.2.2 FALET—4SR—X
FERALI-T—3R—RZELUTIZRY,

BHAOXT—FN—X:
e MEDLINE
e MEDLINE In-Process & Other Non-Indexed Citations
¢ EMBASE
e CENTRAL (note: search performed for RCTs only, CENTRAL was not in scope
for Observational studies)
¢ CDSR
BARD X T—ER—R:
o [EEE

BN O T —F~N—X D MEDLINE, EMBASE, CENTRAL, CDSR IZDL\TI Ovid & A
L.#&%(& 2020 £0 2 A 21 BIZE#EEINz, BERO T2 XA—XTHAIEFEIC DL TIE,
2020 ¥ 3 A 12 HITREREEEL =, TDR ., 7 THRMEARERD 2021 4 10 A 29 BIZW
AETVvITT—hT=

TEED 2017 FLUBEDEESHERIZONTH, Ovid ITBEHINTLDLDIERTRDRRIZEETFN
TWAHEBEEL. Ovid IZEENTLVEWLDZEMMICIERER Lz, BRIILTORBEEY A7 2
AL TERELT =,
e International Headache Society (IHS): 2017-current (2017-2018: searchin
Ovid; 2019: hand search)
e American Headache Society (AHS): 2017-current (search in Ovid)
e European Academy of Neurology Congress (EANC): 2017-current (search
in Ovid)
American Academy of Neurology (AAN): 2017-current (search in Ovid)
The European Headache Federation (EHF): 2017-current (search in Ovid)
e Japanese Headache Society (JHS; abstracts in Japanese): 2017-current
(hand search)

Ff-. TROBRART —IN—R(CHLTHREDHREL -, RRIFLUTOREEY AT Y
AL TERELT=,
v' Clinicaltrials.gov — US National institute of Health
v' International Clinical Trials Registry Platform (ICTRP) - World Health
Organization
v" EU Clinical trials register (EUCTR)
v' Japanese Medical Association Center for Clinical Trials (JMACCT) Clinical
Trial Registry

3.23FALIBRERX
BRRAIL. BRRER (RCT) LEERMAEDZTNZTNICHKTEL., KB (MeSH and text) . AR TH
AVEIUN AT TEAEEEAADHET-, MEDLINE HKLU EMBASE TOEEKFABRD R
RIZIX. Cochrane THREIISNTI=FEZERALV=. HTA HARSAU IR ST BRIET—FR—X
T EIZERLE BER X Appendix 3-1a XU 3-1b [TFNFNEE LT,

3.2.4 AT IT1YvILEL—DER
2020 M5 2021 FEITHHTEBLI=BNEERDOXERIZFHTEIVATITvILE 2 —D#}E
EAXTFRICEETS,
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The methods used for the SLR are in line with the Cochrane collaboration!! and
PRISMA (Preferred Reporting Items in Systematic Review and Meta-Analysisi2).

The process for study selection was performed in two stages. The first stage
involved the review of the records title and abstract by two researchers against
the pre-determined eligibility criteria for PICOS. If exclusion of a record based on
its title/abstract was not possible, the full-text publication was retrieved and
evaluated against the eligibility criteria in the second stage of screening. All
screening decisions were documented in Excel screening files. This second stage
was also performed by two researchers. When consensus was not achieved, an
independent quality controller was involved. The inclusion and exclusion process
was documented including reviewers’ initials, the reason for exclusion (if
applicable), and additional comments on the decision.

Results:

In total, the literature search identified 4,420 records from bibliographic databases
(3,703), trial registries (717), study tables from Eli Lilly trials (5), and key
publications that were retrieved through reference mining. In total, 195
publications relating to 100 individual trials were included for data extraction. A
flow diagram of the numbers of studies included and excluded at each stage of the
selection process is provided in [¥] 3-1.
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3-1 PRISMA flow chart of RCT studies

Flow diagram of study selection + Update

Flow diagram of study selection registries + Update

Search strategy: clinicaltrials.gov, EU Clinical Trials register,

Search strategy: Medline, EMBASE, CDSR, HT web
Identification Cochrane Central 614 + 103 records retrieved
Total 3703 (3245+458) abstracts retrieved
Abstracts excluded: 2896 + 352
Patient pop. not of interest (131+2
Intervention not of interest (7010
Comparator not of interest (186+8
Outcomes not of interest (0+0)
> Study design not of interest
(2048+287) Not relevant n=561 + 92
Time period (9+0) Study design out of scope (n=>52+
Duplicate (451+48) Population out of scope (n=46+
.L Intervention out of scope (n=40:
Screening 350 +76 publications for full text screening &ﬁﬁ;";&“ﬁf&iﬁ ((;':;_:j))

L 4

Publications added: 5+ 1

Study data tables provided by Eli Lilly
(5) —
+ 1 key publication through reference
mining

Articles excluded: 207 + 46
Patient pop. out of scope (35+2)
Intervention out of scope (3+2)
Comparater out of scope (9+1)
Outcomes out of scope (52+16)
Study design out of scope (71+27)
Language (1+0)

Titme period (22+0)

Duplicate (4+0)

Article not retrievable (8-+0)

Duplicates (n=48+0)

v

158 + 5+ 1 + 31 Publications {90 +10 trials)
retrieved for data extraction

Study records included
cljnica]t_r_ia.ls_gov (n=33+4)
EUCTR (

Kn=

15 + 1 with results not reported in included publications
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3-2 PRISMA flow chart of observational studies

Flow diagram of study selection + Update

Flow diagram of study selection registries + Update

Search strategy: Medline, EMBASE, CDSE,

Search strategy: clinicaltrials. gov
ICHUSET

web

EU Clinical Trials register,

i i Cochrane Central 796 +104 records retrieved
Identification Total 493 (312 + 181 )abstracts retrisved
Abstracts excluded: 300+ 181
Patient pop. not of interest (23-+167)
Intervention not of interest (21+8)
Comparator not of interest {0+ 1)
QOutcomes not of interest (0+0)
3| Smdy desizn not of interest (234+2)
Time period (040} Not relevant n=794 + 03
Duplicate (2+3) Study design out of scope (n=85+7)
Population out of scope (n=133+23)
' Intervention out of scope (n=308+30)
Screening 12 publications for full text screening EE— gﬁﬁgﬁ:;ﬁmoﬁzﬁi E:_

Publications added: 1

Articles excluded: 11
Patient pop. out of scope (1)
Intervention out of scope (1)
Comparator out of scope (0)
QOutcomes out of scope (7)
Study desizn out of scope (1)
Language (0}

Time period (0)

Duplicate (0)

Article not retrievable (1)

Duplicates (n=48+0)

L 4

1 Publication retrieved for data extraction

Study records included

2 studies from the ICHUSHI web were relevant, but the articles
could not be retrieved due to very limited circulation
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3-112BWTIE. AP T 2021 EOT7YITT— DR FRREIZEIT 5 BMNTEREEZRLTLY

HEBOSHEHRXIZEEN
TWEWT—4ZEBMNLE=EDTHS, FTRLIZ 1 DOMAEIETOLINLIZRED TAERIZKY
HHELELDTHS.

B, TRLIZ5 DOMEIL, S ATITayILEA—TRESNT=-B%

% 3-4 Number of Identified publications

# of hits Original Update Total
search Search
Galcanezumab 27 10 37
Valproic acid 7 1 8
Propranolol 12 1 13
Lomerizine 0 0 0
Other 128 19 147
Total 164 31 195

195 DR KY . HIWARXITD7REBEARESNTz, ZDH35. CGAN (FE 11 #8) . CGAW (5
M) IFEARAZRRELTLED, ERSNEHRRERAD T —EHNRESNTLS=8H, EHD
% 3 HER (CGAG/CGAH/CGAL) NDT—AREEHT AT F IV AR UREBLLE IZFER L=, &
nantz 2 REE X, ThENREMEREEHERIASMIN TGN, FBZERENER >TLV:
ELSER TR SN,

EHBROFMET—RITDOTIE, 3.5 EELY 4 BEITEHL.

& 3-5 RAELEEHFIEOFRFDOBERMEGHE)N—FE

EEREER an o |wmsm | 7l TERE] peference
ART-01 Unspecifi|Goadsby 20193
NCT01625988 [Galcanezumab |Placebo 217 ed  |Dodick 2014
CGAB EM/0-2 Aygr 2018_15
NCT02163993 Galcanezumab [Placebo (410 SOC [Skljarevski 201816

failure [Oakes 2018 Y7

CGAG EM/0-2 [Detke 202018
(EVOLVE-1) |Galcanezumab |Placebo [858 SOC [Stauffer 2018*°
NCT02614183 failure [Ford 201920
CGAH EM/0-2 . . .
(EVOLVE-2) [Galcanezumab [Placebo [915 SOC Eglrjc?rze:a/lslglz()ZOlS
NCT02614196 failure
CGAI CM/0-2
(REGAIN) Galcanezumab |Placebo (1113 SOC |Detke 20182%2
NCT02614261 failure

462 EM+CM/
CGAW (incl. 2-4 SOC [Mulleners WM
(CONQUER) |Galcanezumab |Placebo [Japanese [failure [2020%3
NCT03559257 patients Reuter 20212*

n=42)
CGAN 459 EM/0-2 Sa_kai 20202
NCT02959177 Galcanezumab |Placebo |(Japanese|SOC Shibata 20202%¢

patients) |[failure [Tatsuoka 20212’
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7075/0—)L® RCT 1E 13 HrESIN TS, LML, P RATIT v ILEA—TRES N5
ERICANHARAITEDEHBELEBRN G N 2I=CEEEMEDT IMLNRELZ DTV =120,
PICOS O RERMDE&HEZEEL T abstract screening hMoBEERL-, K 3-3 07O+
RIZHEL, R EICRBBEL-ARERIRL-, UTICEEMZREE T 5,

3-3 Selection process on propranolol studies

SLR
13 publications/10 studies
(5%3-6 Propranolol studies)

SLR
0 publications

Not direct

| comparison/different
outcome

13 publications

Abstract screening

10 publications

(3%3-7 Propranolol - study
description)

A 4

10 publications
(#3-7 Propranolol - study
description)

A 4

‘ Selected 1 publication

The majority of propranolol studies were performed in populations with unspecified
migraine (8), one trial included patients with chronic migraine, and one included
patients with episodic migraine. The relatively high proportion of patient
populations with unspecified migraine may, in part, be explained by the study
years. Six of the propranolol studies were conducted prior to the year 2000, while
the definition of chronic migraine was included only in the 2nd edition of the
International Classification of Headache Disorders (ICDH-II), published in 2004.
Four studies compared propranolol with placebo; two, with topiramate; two, with
nadolol; one, with amitriptyline; and one, with valproate. Selected studies for

propranolol are shown in % 3-6.

% 3-6 Propranolol studies

Author Title Reference
Pradalier et al 1989 Long-acting propranololin Cephalalgia (1989) 9(4):
migraine prophylaxis: results 247-53.%8

of a double-blind, placebo-
controlled study.

Mathew et al 1981 Prophylaxis of Migraine and
Mixed Headache. A
Randomized Controlled Study

Headache (1981) 21(3):
105-9.%°

Ryan et al 1984 Comparative study of nadolol
and propranolol in prophylactic

American Heart Journal
(1984) 108:1156.3°
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treatment of migraine

Sargent et al 1985

A comparison of naproxen
sodium to propranolol
hydrochloride and a placebo
control for the prophylaxis of
migraine headache

Headache (1985) 25(6):
320-324.3

Sudilovsky et al
1987

Comparative efficacy of nadolol
and propranololin the
management of migraine.

Headache (1987) 27(8):
421-426.32

Diener et al 1996

Cyclandelate in the prophylaxis
of migraine: a randomized,
parallel, double-blind study in
comparison with placebo and
propranolol.

Cephalalgia (1996) 16(6):
441-7.33

Diener et al 2004*

Topiramate in migraine
prophylaxis Results froma
placebo-controlled trial with
propranolol as an active
control

J Neurol (2004) 251:
943-950. 3¢

Ashtarietal 2008

A double-blind, randomized
trial of low-dose topiramate vs
propranololin migraine
prophylaxis

Acta Neurol Scand (2008)
118: 301-305.%

Jafarpouretal 2016

Effect of a traditional syrup
from Citrus medica L. fruit
juice on migraine headache: A

Journal of
Ethnopharmacology
(2016) 179: 170-1763°

randomized double blind
placebo controlled clinical trial
Low-dose sodium valproate
versus low-dose propranololin
prophylaxis of common
migraine headache: A
randomized, prospective,

parallel, open-label study
*This paper was excluded from the main body NMA and SLR update due to the fact it enrolled adolescent patients (SLR
focused on adult patients with migraine defined as those aged =18 years), but due to the limited evidence base available
for propranolol, to support the identification of the best evidence base to conduct an ITC, Lilly re-introduced the paper as
a possible option for evidence selection to drive ITC versus propranolol.

Indian J. Pharmacol.
(2019) 51(4): 255-262%

Dakhale et al 2019

In order to decide which propranolol data could be used to form the foundation for
the indirect treatment comparison analysis, Lilly identified most suitable evidence
as below. This evidence, as a pre-requisite needed to report the effectiveness of
propranolol in prophylactic migraine based on input measures that drive the cost
effectiveness model, namely the change from baseline in migraine headache days
and response rate.

As such, one of the minimum requirements for the evidence base for propranolol

are:

e Report Mean Change from Baseline (CFB) in Migraine Headache Days. If
Migraine Headache Days was not available, consideration was given to consider
evidence reporting the mean CFB in Headache days (ie non-specific for
migraine) AND
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Report Response Criteria. The CE model allocates the patient to a state of
response or non-response at 12 weeks. The clinically meaningful response in
episodic migraine is regarded as =50% reduction in monthly migraine
headache days and for chronic migraine the clinical meaningful response is set
at 230% reduction in monthly migraine headache days. Given these criteria,
as a minimum, in order to allocate patients by response state: responder or
non-responder, the evidence for propranolol needed to report at least the 50%
reduction in Migraine Headache days (or as a fall back the less specific 50%
reduction in Headache days).

Key Criteria Used to Inform Selection of Propranolol Evidence to Drive Indirect
Treatment Comparison (ITC):

In addition to the criteria on key effectiveness measures, Lilly identified other key
criteria in determining the best evidence for selection to inform the ITC (see X 3-

4).

1. Lilly strove to select a trial where the evidence was unbiased. The goal was
to select evidence based on double blind randomized controlled trials,
ideally multi-centre trials. Single centre trials can include a level of bias.

2. The evidence needed to be placebo controlled. We wanted to select
evidence that includes a common comparator as was included in the
Galcanezumab pivotal trials so an indirect comparison can be drawn based
on placebo adjustment.

3. In addition, ideally but not as a pre-requisite, we were looking to select a
study reflecting a robust sample of propranolol patients.

4. Then there were secondary criteria (i.e. Level 3 criteria), which were
influencing evidence selection including trying to identify evidence which is
representative of current migraine management in Japan. Lilly determined
age of study to represent a proxy of the likelihood the study was
representative of current prophylactic migraine management. Ideally, we
would want to select a study which evaluated propranolol at a dose as close
to as possible as the real world (RW) dose of propranolol used in Japan. In
the event, there was no study that reflected a dose close to RW propranolol
dose in Japan, the goal was to select a study with a dose higher than is
used in Japan, so that the evidence would resultin propranolol effectiveness
higher than what would be expected in Japan. It was important not to bias
the results against propranolol, favouring to select evidence based on
higher RW use which would expect to deliver the same or better efficacy
than the dose used in Japan in the Real World setting.

5. Finally, an ideal situation would be to select a study enrolling patients who
had failed 1 or more prior preventative treatments to more closely
represent patient archetype who are eligible for galcanezumab in the Japan
Real World setting according to the guidance of optimal use guideline in
Japan. If a study focused purely on patients with 1 or 2 prior preventative
treatments was not available, the next best option was to include evidence
based on a mixed cohort including naive and possibly patients with 1 or
more prior preventative failures. The least desired evidence was to include
a trial focused on migraine prophylaxis naive patients as these patients are
likely to perform better on propranolol than those who would be treated
under the Japan reimbursement criteria, with a risk of over inflating the
propranolol effect size.
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3-4 Decision criteria for selecting propranolol evidence to inform the indirect
treatment comparison versus galcanezumab

Level 1 Criteria Level 2 Criteria Level 3 Criteria

Evidence base which is robust,
limiting bias and /or uncertainty

- Double-blind randomized
clinical trials . If possible, avoid
including evidence from open
label designs

- Placebo -controlled: need a
common comparator to the
Galcanezumab ftrials from which
to conduct the indirect comparison

- Is the evidence
representative of migraine
management & treatment
patterns in 2021 (age of
study used to inform this
criteria)

Evidence needed to
report key clinical
end-points that drive
CE model

-CFBin MHD @ 12
weeks

And
- 250% Reduction in
MHD from Baseline

@ 12 weeks - Ideally multi -centre trials.
Single centre frials have inherent
bias

CE model allocates

patient to a state of - Robust sample of propranolol - _Is _the propranolol dose

response/non patients similar to RW Japan Dose

response at 12

\ K

-Does the trial include
patients fitting the JP
reimbursement criteria e.g.
failed 1 or 2 prior preventative
treatments

CT Design Elements

[0
)
£
o
oy
o
c
11]
0
0
)
c
o
2
=
3]
@
=
11]

Criteria matc_hing Japan

Based on the criteria above, 9 of the 10 published manuscripts including
propranolol evidence were rejected, leaving one manuscript selected as the
foundational evidence to drive the indirect treatment comparisons versus
propranolol. The selected manuscript still had limitations and was unable to satisfy
all criteria (discussed below), however it was able to satisfy the key criteria.

Rationale for the rejection of 9 of 10 available papers focused on evaluating
propranolol evidence in prophylactic management of migraine.

The only published evidence which assessed mean change in Migraine Headache
Days was Diener et al 200434. Sargent et al 19853t did record mean change in
headache days which could have been used as a surrogate, however Sargent et al
198531 did not record the proportion of patients who achieved a clinically
meaningful response defined as 250% reduction in headache days at week 12.
This meant Lilly still could not leverage Sargent et al 1985 because there was no
ability to inform the % of patients meeting response/non-response at week 12
which is foundational to the architecture of the CE model (see % 3-7).

The majority of other papers focused their effectiveness measure on reduction in
number of headache attacks or migraine headache attacks 2930, 32, 35, 36, 37,
Despite the possibility to consider evaluation of a different effectiveness measure,
other limitations in the papers recording change in frequency of migraine headache
attacks or headache attacks rendered their evidence not suitable.

5= 3-7 records the reasons why a specific trial was rejected.

44



%= 3-7 Propranolol — Reason to exclude

Entry Criteria

- Multi- Placebo- Cross- (focused on # ;
Age of study Design centre controlled over MHD/attacks to Enrolled Population
enroll in the study)
Mixed Population:
migraine headaches - .
. 34 . o 2004: Old but Randomized Double- (periods) and no more t!Jatfnts t;ad ?;IO.r
Diener, 2004°% (Episodic Migraine) - possibly reflects SRCOMIZCCIECUDE Yes Yes No than 15 headache days TS U

selected study -

current day practice

Blind

Propranolol arm: Mean
6.1 migraine headache
days per month

Pradalier, 199828 (Episodic Migraine)

Randomized Double-
Blind

Mathew, 198129

Randomized Double-
Blind

Ryan, 198430

Sargent, 198531

Sudilovsky 198732

Randomized Double-
Blind Yes

Randomized, parallel,
double-Blind M

Randomized Double-
Blind Yes

8 Attacks/Month

an average of 12
migraine headache
days over at least six
migraine attacks in the

3 months prior to entry

into the study

preventative
medication was noted
as being withdrawn
during the wash out
period

Probably a mixed
population as the
wash-out phase
allowed for the wash-
out of previous
medication
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Ashtari 200835

Patients were
enrolled in 2003-
2004 and results
published in 2008.
This study is old but
more likely tobe
reflective of todays
current treatment
pattern and
management

Randomized Double-
Blind

Jafarpour 20 1636

Recent study more
reflective of current
treatment patterns
and patient
management

Randomized, parallel,
double-Blind

Clinical diagnosis of
migraine headache
without aura were
selected according to
(ICHD-2) Inclusion
criteria: male or female
aged >18 years,
presence of >4
migraine attacks/month
in the absence of
medication overuse and
not due toany other
disease, pain refractory
to preventive
medications, no current
prophylactic treatment
for migraine, no clinical
conditions that
precluded the use of
any of the drugs of the
study.

Mixed Population:

indicate: concomitant

migraine prophylactics
were withdrawn 1

month prior to entry

inclusion criteria

into this trial.

Unclear but probably
a mixed population:
patients had to have
migraine prophylactics

withdrawn 1 month
prior to entry into this

trial.
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Very recent study
conducted between
2016-2017 where
the treatment
pattern and patient
management would
be consistent with
current practice

Dakhale 201937

Controlled, Double

i 33
Diener 1996 blind

No

Patients with a history
of migraine without
aura for at least 6
months before
evaluation (as per ICHD
definition [2.1.1])
Patients experiencing
2-6 migraine
attacks/month, but not
>15 attacks/month

No

Patients with a migraine
with and/or without
aura according tothe
IHS criteria; migraine
history of at least 12
months duration; a
mean number of 2-10
migraine attacks per

month within thelast 3

months prior to the
study

Unclear patients on
prior preventive
medication were

withdrawn within the
4-week run-in period
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Age of % Female N of Propranolol dose Titration Country participation
participants propranolol
Diener, 2004 (Episodic Migraine) 76-83% 143 160mg oncedaily: Mean dose Yes: 8 weeks so Multi-country(n=13):

- selected study 34

Pradalier, 1998 (Episodic | 18-65years | Propranolol: 77.5%
Migraine)28
Mathew, 198129 19-57 years

30 21-60
Ryan, 1984 Years
sargent, 19851 18-65 years

; 32 18-60 years Propranolol arm:

Sudilovsky 1987 77%
Ashtari 200835 18-65years | Propranolol: 76.7%
Jafarpour201636 >18 years 83%-88% female

higherthan RW Japanese
propranolol dose. Results inflated
in favour of propranolol due to
higher propranolol dose used

160mg Long Actingonce
daily
Mean dose higherthanRW
Japanese propranolol dose.
Results inflated in favour of
propranolol due to higher
propranolol dose used

20mg thrice daily: Mean dose
higherthan RW Japanese
propranolol dose. Results inflated
in favour of propranolol due to
higher propranolol dose used

160mg Once daily: Mean dose
higherthan RW Japanese
propranolol dose. Results inflated
in favour of propranolol due to
higher propranolol dose used

40mg thricedaily: 120mgin
total. Dose lowerthanother
studies but remains higher than
RW Japanese propranolol dose.
Results in favour of propranolol
due to higher propranolol dose
used

80mg twice daily: Meandose
higherthan RW Japanese
propranolol dose. Results inflated
in favour of propranolol due to
higher propranolol dose used

80mg daily: Mean dose higher
than RW Japanese propranolo/
dose. Results inflated in favour of
propranolol due to higher
propranolol dose used

20mg thrice daily: Tria/
reflected a lower propranolol total
daily dose. The dosein this study
is still higher than mean
propranolol dose usedin RW in
Japanese patients

patient assessment
was based on
optimized dose

Germany, Sweden, Spain,
Italy, Taiwan, South Africa,
Korea, UK, Australia,
Denmark, Finland, France
and Netherlands

France

Probably USA

USA

Patientswere
titratrated up from
propranolol 40mg/2
dailyin the 2 week
prior to randomization
to 40mg/ 3 times
dail

USA
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Dakhale 201957

Diener 199633

78
randomised,
evaluable
patientson
propranolol
inITT 68

Propranolol 40mg three
times daily (120mg total
daily dose): Meandose higher
than RW Japanese propranolol
dose. Results inflated in favour of
propranolol due to higher
propranolol dose used
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Timepoint (primary # of patients in Mean Mean 30%
endpoint) Propranolol Arm change in Change in response
completing the mean MHD HD ratein
study/evaluable @ time (availability)
of primary end-point
Diener, 2004 26 weeks (includes 8 week 102 Yes Not needed as

(Episodic Migraine)
- selected study 34

titration): 18 weeks of double
blind treatment. As assessment
>12 weeks optimized
propranolol efficacy

Pradalier, 199828 12 weeks

(Episodic Migraine)
Mathew, 199829 12 weeks
Ryan, 198430 12 weeks
12 weeks

Sargent, 1985%"

Sudilovsky 198732

12 weeks

Ashtari 200832

CFB in MHD
available

50% response

Monthly rescue

ratein MHD data recorded
Yes: 50% Yes: changein
reductionin utilization of
mean migraine rescue medication
frequency captured
Yes
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Timepoint (primary # of patients in Mean Mean 30% 50% response Monthly rescue
endpoint) Propranolol Arm change in Change in response ratein MHD data recorded
completing the mean MHD HD ratein
study/evaluable @ time (availability) MHD

of primary end-point

Jafarpour201636

Dakhale 201937 12 weeks

12 weeks Acute medication
was allowedfor
migraine attacks
up to 12 days/
month. Post hoc
analysiswhich
demonstrated
propranolol was
not superiorto
placebo when
rescue medication
was accounted for
Green boxes indicate that the trial fulfils the criteria, amber indicates that the criteria is fulfilled but with some limitations and red indicates that the criteria is not

fulfilled (see B 3-4 Decision criteria for selecting propranolol evidence to inform the indirect treatment comparison versus galcanezumab).

Diener 199633

51



% 3-8 RIELE-7OTS/0—ILDEEKRMHE GRXX) D—E

- g | oI
ERIREIER £ A i e Reference
NCT00236561 | Propranolol Placebo | 143 Diener (2004)34

LI FIZ Diener et al. &AM TATS/O—)LDEKRFEELTRIETESN =B ERR B,

1: Change in monthly migraine headache days

e With the exception of Diener 200434, none of the other publications included
mean change from baseline in Migraine Headache Days.

e Sargentet al 1985 did evaluate reduction in headache days but unfortunately
did not report the proportion of patients who met the clinically meaningful
response criteria.

2: Response Criteria: Clinically Meaningful Response (=30% reduction for episodic

migraine and =50% reduction for chronic migraine) at Week 12

e Pradalier et al 198928, Mathew et al 198129, Ryan et al 198430 , Sargant et al
198531, Diener et al 199633, Jafarpour et al 201636 did NOT record any data to
indicate the % of patients who met a clinically meaningful response which
meant all these papers needed to be rejected as the CE model is driven by
allocation of patients by responder/non responder status at week 12.

e Ashtari et al 200835 and Jafarpour et al 20163% assessed effectiveness at week
8 and week 4 respectively. It is likely that the peak effectiveness of propranolol
is NOT reached at week 4 or 8 and thus both these trials would underestimate
the effect size for propranolol, biasing the ITC in favour of galcanezumab. On
this basis, both these trials were disregarded on the basis of the timing of the
effectiveness, plus other reasons below.

3: Robustness of Evidence: Double-blind, Randomized Placebo-controlled Trial;

Multi-centre

e Dakhale et al 201937 did not meet the criteria for robustness of evidence.
Dakhale et al 201937 is an open label single centre study which is subject to
significant bias.

e Mathew et al 19812°, Ashtari 20083>, Jafarpour et al 201636 were all single-
centre studies where there is a risk of bias.

e Mathew et al 198129, Ryan 1984 et al39, Sudilovsky et al 198732, Ashtari 2008
et al3> and Dakhale et al 201937 are NOT placebo controlled. There is no
common comparator with the galcanezumab trials making it impossible to
perform an indirect treatment comparison with propranolol.

4: Robustness of Evidence: Evaluable Propranolol Patient Cohort

e Many of the studies had very small evaluable propranolol cohorts. Smaller
cohorts are subject to the impact of heterogeneity factors based on enrolled
population. The goal was to select evidence with larger propranolol cohorts.

e Diener et al 200434 enrolled 143 patients, and had 102 evaluable propranolol
patients at 12 weeks. So across all studies this was the largest of all evaluable
propranolol groups.

e Lilly believes there is significant limitation in the following studies as a result
of very small number of evaluable propranolol patients.

Ryan et al 198430: 12 evaluable propranolol patients

Sudilovsky et al 198732: 30 evaluable propranolol patients

Ashtari et al 20083>: 29 evaluable propranolol patients

Jafarpour et al 201636; 21 evaluable propranolol patients

YV VYV
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> Dakhale et al 201937: 28 evaluable propranolol patients

5: Enrolled population

None of the published propranolol evidence focused enrolment on a population
who had 1 or 2 prior preventative failure medication.

The description of the population studied was not well recorded in the majority

of trials.

e In Diener et al 200434 we know that the population was a mix of naive and
patients who had received prior preventative treatment as the study
indicated that current preventative medication was tapered during the
washout period.

o Dakhale et al 201937 specifically included migraine naive patients and is
not representative of the patient population eligible for galcanezumab in
Japan. The results of this study would likely over estimate the effect of
propranolol in a population who have 1 or 2 prior preventative treatments.
This is another reason to reject Dakhale et al 201937 as viable evidence.

6: Age of Study

e A possible limitation of the evidence is the age of the study. The older the
study, the less likely the study results would reflect prophylactic migraine
management currently.

e For this reason Lilly felt studies that pre-dated 2000 may not reflect
current migraine practice2s:29, 30, 32, 33,

Rationale for Selection of Diener et al 200434

It was the only study that captured the mean change in Migraine Headache
Days.

It included a response criteria assessment at week 12: defined as at least a
50 % reduction in average monthly migraine frequency.

Study was robust: Double blind, randomized, multi-centre. It appears to be
the only multi-country study and included enrolment of Asian patients from
Taiwan and S Korea where the management of migraine is likely to be
representative of that in Japan.

The study had the largest number of propranolol evaluable patients: 102. All
other studies were much smaller.

8 week titration phase of propranolol dose ensured the effectiveness
assessment of propranolol was optimized.

The study population was a mix of naive and those who had been pre-treated
with prior preventative therapies. This was the only study where we can be
certain that some of the patients randomized to propranolol had received prior
preventative therapy and thus were somewhat reflective of the population
likely to be eligible for galcanezumab, ie failed 1 or 2 prior preventative
treatments.

Limitations of Diener et al 200434

Age of enrollees included adolescents. Cohort age range was 14-66 years with
a median age of 46 years. Given the median age is 41 years, the number of
adolescents enrolled is likely to be low. It is possible that adolescents are
more likely to be migraine treatment naive (nhot confirmed by paper) and
possibly may perform better on propranolol. The limitation of this study
including treatment naive adolescent’s is only likely to resultin an effectiveness
bias in the ITC in favour of propranolol.
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e Enrolled Population: Subjects with 3 to 12 migraine headaches (periods) and
no more than 15 headache days. The mean monthly migraine headaches at
baseline in the propranolol group is 6.1 (SD 2.7). The eligibility for
reimbursement of galcanezumab is at least 4 migraine headache days per
month. Given the mean monthly migraine headache days was 6.1, a minority
number of enrollees may have lower number headache days than 4 which
would be considered not eligible for galcanezumab. It is likely that patients
with less severe disease are more likely to achieve a 50% response rate as the
required CFB in reduction in headache days is lower and thus again favouring
the effectiveness of propranolol biasing any ITC results in favour of propranolol.

e The study duration was 26 weeks, while for galcanezumab outcomes
considered in the evidence synthesis were reported at month 3 disadvantaging
galcanezumab.

e The maintenance dose of propranolol reported in Diener et al (2004)34 was
160mg/day with a median average daily dose for the core double-blind phase
(titration and maintenance) of 129.6mg/day. The dosing of propranolol in
Diener et al (2004)34 is substantially higher than the Japanese mean average
dose of 21.56mg/day (JMDC 2021 (Appendix 4-1)). Thus, the effectiveness of
propranolol applied in the model represents the upper end of the effectiveness
that would be expected in the Japanese real-life setting.

3.3 V=AW IIRAFaV(REGHEBAMBHIVIHEERR) [RLUTIEESDH]
ZEGL

3.V ATITAVILEL— (REDHEBREH IV FEHHER) [RUTIEEDH]
B0

3.5 BFET—2OHEMAEN

3.2 CRAESNFLUTD 5 2DHIILARXITDiHRER (CGAG, CGAH, CGAW, CGAI, CGAN)
DEMEOIERE. FEBTHED 2FBDAEXIE 3FEDABRET>HS,ER. XU 3 #l
BoAREZHIEL-EoEFAIIHL T, R1EMEERE (CGAG, CGAH, CGAW and CGAN) L2
MEBEJE (CGAI and CGAW) DEREZHTT. 12 BIZEITAFEHREREBBOAR—IZ/o M5
DEILEIZDOVTEREFL -,

%= 3-9 Episodic studies and source documents considered

Study name and acronym Study acronym/ Source
identifier document

CGAG: Evaluation of | I5Q-MC-CGAG Eili Lilly and
Galcanezumab in the Prevention | NCT02614183 Company. Production
of Episodic Migraine- the EVOLVE- report 38
1 Study (Evolve-1)
CGAH: Evaluation of | I5Q-MC-CGAH Eili Lilly and
Galcanezumab in the Prevention | NCT02614196 Company. Production
of Episodic Migraine- the EVOLVE- report38
2 Study (Evolve-2)
CGAW: A Study of Galcanezumab | I5Q-MC-CGAW Eili Lilly and
(LY2951742) in Adults With [ NCT03559257 Company. Production
Treatment-Resistant Migraine report38
(CONQUER)
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CGAN: A Randomized, Double-
Blind, Placebo-Controlled Study of
LY2951742 (Galcanezumab) in
Japanese Patients with Episodic
Migraine

I5Q-JE-CGAN
NCT02959177

Eili Lilly and
Company. Production
report38

% 3-10 Chronic studies and source documents considered

Study name and acronym Study acronym/ Source
identifier document

CGAL: Evaluation of | I5Q-MC-CGAI Eili Lilly and
Galcanezumab in the Prevention | NCT02614261 Company. Production
of Chronic Migraine (Regain) report38

CGAW: A Study of Galcanezumab | I5Q-MC-CGAW Eili Lilly and
(LYy2951742) in Adults With | NCT03559257 Company. Production
Treatment-Resistant Migraine report?®

(CONQUER)
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3.6 AATFFYLADFHME [ZHTHEHEEDH]

UTDOHILARZATITD 5 HExExHEL T, Best Supportive Care ZttE xR MfEL-REM
REBREEBMRERICE TS ((c) HERBFPHED 3FBDAEBEZRLELE-REMRAEREES LU
(d) FEEEFIHED 3 FIEDABREPLL-IEHABEREZONEKER) 12 AZO FEFEBHD
FILEBNEDT IMALELIZAZT F ) RIZDNTUTIZEREH T5,

& 3-11 A7+ RIZANEHER

HER% BFENLBEEH AANAILARZTT F5tR
CGAN REMFEER O O
CGAW | REMFEE-B%AEE O O
CGAG R84 EEsE O O
CGAH R1EMH HEEE O O
CGAI 121 A EEE O O

LUTIZH T OFMELET D,

3.6.1 Meta-analyses methods

For a continuous outcome, meta-analyses were conducted for the mean difference
using the inverse variance method for pooling and the DerSimonian-Laird method for
tau which is used for the random effect.

The heterogeneity between the studies on each direct treatment comparison was
assessed through the inconsistency parameter (I2) statistic and the p-value of the Q-
statistic. The I2 can be interpreted as the proportion of total variability attributed to
heterogeneity rather than chance. The importance of the observed value of 12 depends
on (i) magnitude and direction of effects and (ii) strength of evidence for heterogeneity
(for example, p-value from the chi-squared test, or a confidence interval for 12). As a
guide, the parameter can be interpreted as follows (from the Cochrane handbook,
section 9.5.2 (Higgins and Green, 201139)) is as follows:

. 0% to 40%: might not be important.

o 30% to 60%: may represent moderate heterogeneity.
. 50% to 90%: may represent substantial heterogeneity.
. 75% to 100%: considerable heterogeneity.

The heterogeneity statistic Q, which follows a central chi-squared distribution with
degrees of freedom of the number of studies minus 1, was used. The test depends on
the number of studies and has a low power when few studies and a high power when
many studies. Therefore, this p-value was interpreted with caution and in light of the
number of studies included in the meta-analysis. In the absence of heterogeneity, the
results of fixed effects (FE) and random effects (RE) models are expected to be

identical. Between studies variance 1au?, with 95% CI and p-value were reported.

3.6.2 Meta-analyses results
AT FIVOADFEREUTIZHERS, HEREH (c) FEREFHED 3 HBEDEEEZPLL-REHE
FEEBREESLV) RERFHED 3 KIEOAEEHLEL-EBERERBEOHKRIE. ThTh
& 3-12 LUK 3-13 DBYTHSH, EMMEBIIEESN-RES O T—2IL. Appendix  3-2
2R,

#3-12 12 BIZETHFHRERFRABROANA—RXSAUNMoDELLE: AERBFHEDIFE OBE
#hiEL-REMHKEEEES- Galcanezumab 120mg vs BSC (Placebo)
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Test Control
N, N,
Trial Comparison Mean(SD), Mean(SD), Mean Difference
(95% CI)

CGAG galca 120mg
vs. placebo
CGAH —
CGAN
CGAW
Pooled data

FE Meta-analysis

/Inverse/

RE Meta-analysis

/Inverse/

tau2 /DL/

12 [%]

Test of

heterogeneity: Q

(df)

Test of funnel plot

asymmetry: t (df)

DL - tau estimator: DerSimonian-Laird; FE: fixed effects; Inverse - pooling method:

Inverse variance weighting; linreg - weighted linear regression of the treatment
effect on its standard error; RE: random effects.

Source:
¥prd¥ly2951742¥hta_submission¥output¥shared¥hta_japan¥masterfile_meta_Icpropanolol_validated_v4.xIsb.xlsx___Base.cas
e.em tfls.rtf Table B.1.d

#* 3-1312 BIZEHFAFHABEREABDOR—RSAONCDELLE: FERFHED 3FE D EE
#hitL-18t K EEfE B E- Galcanezumab 120mg vs BSC (Placebo)

Test Control
N, N,
Trial Comparison Mean(SD), Mean(SD), Mean Difference

(95% CI)

CGAT galca  120mg I
vs. placebo
conw I
Pooled data

FE Meta-analysis
/Inverse/

RE Meta-analysis
/Inverse/

tau2 /DL/

12 [%]

Test of
heterogeneity: Q
(df)

DL - tau estimator: DerSimonian-Laird; FE: fixed effects; Inverse - pooling method:
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Inverse variance weighting; RE: random effects.

Source:
¥prd¥ly2951742¥hta_submission¥output¥shared¥hta_japan¥masterfile_meta_Icpropanolol_validated_v4.xIsb.xIsx___Base.cas
e.cm tfls.rtf TableB.2.d

3.7 MELBRORYNI—DAZTFIOADHER [BETIHEEDH]
DATITAVILEA—THIARAITETOT S5/ 0— )L ZEELE T HHBIIRIE SN LN oF-
=, UTOANHRXITD 5 RBEHL0TaT5/0—LD 1 HEBEdgELT,. FaT7S5/0—)L
LR R EMELE-REEFEREEMRERICH TS ((a) FEBEFHED 2 HIBDABAEXIE 3
KB DBEEATOREEREREESLV(b) FERFHED 2HIBDAEXIL3FIE DAEET
SEMRERES) 12 BRORERABBOETILEENEDT I ALEL LR ERRELIZ, U
TICEHMERE T 5. RESWICAW=/NILTOBOT—421% Appendix  3-2 (2R,

x 3-14 BHELRICEFNDHHER

HERA BFENLEEEH A b3 et B 5 4l
CGAN REMFEERE HIWHhRAX<T TS5t
CGAW | RIEMRER-BEHERE HIWhRAX<T TS5tk
CGAG REMFEER HIWVARX<T T5tR
CGAH REMFEERE HIVARX<T TS5tk
CGAI 214 FEEE HIWHhRAX<T TS5+t
DiZTiz et | RIEMUHER-BEREER Ja55/0—L PEAH

LUTICEMZ RS,

3.7.1 Indirect comparison methods

The ITC is a statistical method used to pool results across a number of trials with
comparable patient populations linked by common comparators. The technique is
based on the assumption that, on a suitable scale, one can add and subtract the
within-study estimates of relative treatment effects. For example, direct data
comparing treatment A with C and B with C can be used to indirectly compare A and
B. This is under the assumption that the following relationship between the estimated
treatment effects holds: (A-B) = (A-C)-(B-C).

Frequentist adjusted indirect comparisons were conducted for each 2 by 2
comparisons, as described by Bucher et al 199749, using both fixed and random effects.
The fixed effect estimates were computed with the inverse variance approach for a
continuous outcome and the Mantel-Haenszel approach for a binary endpoint while
the random effects were calculated with the DerSimonian-Laird method. The base
case was the random effect model, given heterogeneity observed given limited sample
size of some studies due to post-hoc subgroup analyses, and differences in study
design/populations from comparator studies.

3.7.2 Software
The ITC analyses were performed using the Cheetah-tool (Indirect Comparison on
results from 2 Meta-Analyses version 1.1), a Lilly developed program based on
Qualified R version 3.4.4 package Meta. Treatment effects are estimated, following
the approach proposed by Bucher et al 199749,

3.7.3 Indirect comparison results
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#& 3-1512 BIZEH5FHREFEBROR—RI(ONODOEILE: FEFEFHED 2H B DEE
XIl& 3 FBEDEBEEEZITOREMAERESE - Galcanezumab 120mg vs Propranolol via
Placebo

Test Control
N, N,

Trial Comparison Mean(SD), Mean(SD), Mean Difference
SE SE (95% CI)

CGAG galca 120mg

vs. placebo

CGAH

CGAN

CGAW

Pooled data

FE Meta-analysis

/Inverse/

RE Meta-analysis

/Inverse/

tau2 /DL/

12 [%]

Test of

heterogeneity: Q

(df)

Test of funnel plot

asymmetry: t (df)
Diener et al.* Propranolol vs.

placebo
Pooled data

FE Meta-analysis
/Inverse/
RE Meta-analysis
/Inverse/
tau2 /DL/
12 [%]
Test of
heterogeneity: Q
(df)
FE Indirect galca 120mg
Comparisonvs. Propranolol
RE Indirect galca 120mg
Comparisonvs. Propranolol
DL - tau estimator: DerSimonian-Laird; FE: fixed effects; Inverse - pooling method:
Inverse variance weighting; linreg - weighted linear regression of the treatment
effect on its standard error; RE: random effects.
* As Diener et al. reports only change in monthly (28-day) migraine frequency
averaged over the entire core double-blind phase (26 weeks) vs the frequency at
baseline, the outcome measure was used as the proxy of MHD change at week 12.

Source:
¥prd¥ly2951742¥hta_submission¥output¥shared¥hta_japan¥masterfile_meta_Icpropanolol_validated_v4.xIsb.xIlsx___Base.cas
e.em tfls.rtf Table B.1.c




#3-16 12 BIZBI5FHAERBBROR—RXSAUNDEILE: FERFHED 2K B O A&
XI(F3F| B DABRBEETIEMERERESE- Galcanezumab 120mg vs Propranolol via Placebo

Test Control
N, N,
Trial Comparison Mean(SD), Mean(SD), Mean Difference

(95% CI)

CGAT galca _120mg —
vs. placebo
CGAW
Pooled data

FE Meta-analysis
/Inverse/
RE Meta-analysis
/Inverse/
tau2 /DL/
12 [%]
Test of
heterogeneity: Q
(df)
Diener et al.* Propranolol vs.
placebo

Pooled data

FE Meta-analysis
/Inverse/
RE Meta-analysis
/Inverse/
tau2 /DL/
12 [%]
Test of
heterogeneity: Q
(df)
FE Indirect galca 120mg
Comparisonvs. Propranolol
RE Indirect galca 120mg
Comparisonvs. Propranolol
DL - tau estimator: DerSimonian-Laird; FE: fixed effects; Inverse - pooling method:
Inverse variance weighting; RE: random effects.
* As Diener et al. reports only change in monthly (28-day) migraine frequency
averaged over the entire core double-blind phase (26 weeks) vs the frequency at
baseline, the outcome measure was used as the proxy of MHD change at week 12.

Source:
¥prd¥ly2951742¥hta_submission¥output¥shared¥hta_japan¥masterfile_meta_Icpropanolol_validated_v4.xIsb.xIsx___Ba
se.case.cm___tfls.rtf Table B.2.c
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(a) FERFE FBHED 2 FIBDaR XL 3 FIBDBRETOIREEFERE
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5 o] Best Supportive Care (BSC)
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4. 515 EOEH

4.1 2HAH*

AOMIIAHINARZXTTETOTS/0—)LF =X Best supportive care DBEDE AXI S RET
fig 5= EITIINATETIVICKYERND RS T EERRELz, TILITETILOBEREZ. D3
HA BOREFHERTIDAES. @Q RIGEHAZDAET (4 HABUE) . @AEPILE. ORTED 4
DY ENTADOREIREIL. AH-YDORERAKEEELTHREINTLS, TNETNAIL
HRRX< T, FOTF5/0—)L, best supportive care OAEEERIZI(D)3 18 B O RGEE@ERTD
BEH LY., 20 3N ABEIC. BAEANDRIGMESEIC responder EF1zIE non-responder [
47#8L (response assessment) . responder [FZDHZNEFNDEEERGT E0 (T Q) REEE
MEDABED (458 BLUE) I~DFIT) . non-responder [ Q)BT I IIZHBITITZH(K4-15
BB), ZD#&IX 1 hAH 1YL TREIRELNTEITT S, Response assessment BIELTNIZELT
1 AEEREEEELEAMEDEIBICELIQARBRPLICHTTS. WThoREN L ERD
TR HRIZHEVLVIET=TF 5, 1=, Distribution approach4!ZfAL\, ERE QALY ThEFhAHED
FERMLREBRMEEZETILEL z, UTICEHEMZRRS, RETIE/ VL TOBICET HRES AL
F2\SA—2L 5 TRET 5,

4.1.1 ERAXNMROEHAE
The economic model has a semi-Markov model structure comprised of four health
states; on-treatment prior to response assessment at month 3, on-treatment after
response assessment (4-month onwards), off-treatment and death (® 4-1). The
model has an assessment period (month 1 to 3) and post-assessment period (after
month 3). Each of the health states is associated with a mean monthly migraine
headache day frequency, and the response assessment period allows for
differentiation between responders and non-responders.
Clinical parameters were derived from the subgroup of episodic or chronic migraine
patients that had a history of 1 or 2 prior preventive treatment failures (ie. 2nd or 3™
line preventive treatment), exactly 1 preventive treatment failures (ie. 2"? line
preventive treatment), exactly 2 prior preventive treatment failures (ie. 3 line
preventive treatment) or at least 3 prior preventive treatment failures (ie. at least 4t
line of preventive treatment) from the galcanezumab clinical trial program.
¢ Responder and non-responder mean change from baseline in the monthly number
of migraine headache days at month 3 (‘responder criterion’, BSC comparison
only) — pooled galcanezumab clinical trial data
e Mean change from baseline in the monthly number of migraine headache days
(‘combined criterion’, propranolol or valproic acid)
» Galcanezumab and propranolol - Indirect treatment comparison separately for
episodic and chronic migraine
> Galcanezumab and valproic acid - Indirect treatment comparison separately
for episodic and chronic migraine
e Proportion of patients responding to galcanezumab, BSC, propranolol or valproic
acid at month 3 (response rate)
» Galcanezumab and BSC, EM - = 50% response rate - pooled galcanezumab
clinical trial data (episodic migraine only)
» Galcanezumab and BSC, CM - > 30% response rate - pooled galcanezumab
clinical trial data (chronic migraine only)
» Propranolol - Indirect treatment comparison separately for episodic and
chronic migraine
» Valproic acid - real world database analysis on patients remaining on
treatment at month 3 (JMDC 2021 (Appendix 4-1))
At the start of the model patients initiate treatment and after 3 months are assessed
for response in line with the galcanezumab Package Insert! and Optimal Use
Guideline!0.-
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(DAssessment period (month 1 to 3)

Pooled galcanezumab clinical trial data were used to inform the proportion of episodic
and chronic migraine patients who met a 50% or greater reduction from baseline in
monthly migraine headache days (episodic migraine only) or a 30% or greater
reduction from baseline in monthly migraine headache days (chronic migraine only).
The assessment response rate chosen to apply to the separate populations are
clinically meaningful endpoints for the prevention of migraine2:43, As such, these are
applied as appropriate treatment continuation rules in the model.

e Patients who do not achieve a response at 3 months: will transition to the off-
treatment health state where they have the mean change in monthly migraine
headache days of a non-responder and return to baseline monthly migraine
headache days over time. Those patients will only incur costs of BSC and
baseline utility associated with the respective migraine headache day value for
the remainder of the time horizon.

e For patients in the BSC arm who respond to treatment, they are assumed to
remain on-treatment and maintain their responder mean migraine headache
day change and return to baseline monthly migraine headache days over 12
months. This assumption is aligned with the NICE committee’s preferred
assumptions from the NICE technology appraisal for fremanezumab#4 and
galcanezumab4>.

e For galcanezumab patients who respond to treatment: assumed to remain on-
treatment and maintain their responder mean migraine headache day change
and only return to baseline monthly migraine headache days over time if they
discontinue treatment for any reason.

e For propranolol or valproic acid patients who respond to treatment: assumed
to remain on-treatment and maintain their responder mean migraine headache
day change and only return to baseline monthly migraine headache days over
24 months based on a persistency analysis conducted in JMDC database (JMDC
2021 (Appendix 4-1)).

The 3-month assessment period is informed directly from the double-blind treatment
period of the galcanezumab clinical trial program.

Episodic and chronic migraine patients treated with galcanezumab can discontinue for
any reason during the assessment period. The discontinuation rate due to all-cause
prior to assessment of response (first 3 months of model) is aligned with the double-
blind treatment period of the galcanezumab clinical trial program. The discontinuation
rate is applied as a one-off discontinuation probability at the end of the assessment
period. The galcanezumab patients who discontinue go to the off-treatment health
state and are assumed to rebound to the baseline monthly migraine headache days
over a waning period attributed to galcanezumab. For galcanezumab, this was based
on the observed migraine headache days during the washout period of the pivotal
clinical trials (CGAH for episodic migraine; CGAI for chronic migraine; see Section
4.2.1). The discontinuation rate for patients on BSC is assumed to be zero. No
additional discontinuation rate is assumed for propranolol or valproic acid to avoid
double counting, in particular in the post-assessment period.

(2)Post-assessment period (after month 3)

e BSC comparison - For the BSC comparison, change from baseline in monthly
migraine headache days was analysed by responder status using pooled
galcanezumab clinical trial data, which allowed to model the mean reduction in
monthly migraine headache days for responders and non-responders
separately (‘responder criterion’).
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e Propranolol or valproic acid comparison - The reduction in monthly migraine
headache days stratified by responder and non-responder status was not
available for propranolol or valproic acid; therefore, the combined (responder
and non-responder) mean change in monthly migraine headache days was
applied for the comparison to propranolol or valproic acid in patients with
episodic or chronic migraine (*combined criteria”).

The change from baseline was applied to the baseline population specific to monthly
migraine headache days. The monthly migraine headache days is limited in the model
between the bounds of 0 and 30, based on the number of days in a treatment cycle
from the galcanezumab trials. The mean change from baseline in monthly migraine
headache days was applied to each health state in the model and used in the
distribution to calculate the number of patients experiencing each frequency of
migraine headache days. The responder criteria were defined as the mean change in
monthly migraine headache days for responders and non-responders separately,
defined either by a 30% (CM) or 50% (EM) mean reduction in monthly migraine
headache days from baseline; the combined criteria were defined as responder and
non-responder mean change in monthly migraine headache days combined.

Beyond the trial data, the mean change in monthly migraine headache days for
responders who remain on treatment after the response assessment at month 3 was
assumed to remain constant until the end of the modelled time horizon for
galcanezumab. Patients who discontinued galcanezumab treatment, returned back to
baseline over 13 cycles. The stable effect on reduction in migraine headache days over
time was supported by long-term follow-up data from CGAI (CM), CGAJ, and the
recently published 5-year open-label results of erenumab (EM)46. In addition, this
assumption was aligned with other economic models in the preventive treatment of
migraine44.47,

(3)Discontinuation due to any reason is a key transition point in the post assessment
period, thus a second discontinuation due to any reason was included for those
patients who respond to treatment at month 3. For galcanezumab, these values have
been taken from the pooled open-label studies CGAP and CGAJ to reflect the long-
term discontinuation in the model and are applied at a per cycle (i.e. ‘month’)
probability for the duration of the post assessment period in the model. When patients
discontinue treatment, they are also assumed to rebound to the baseline monthly
migraine headache days in the base case and the same waning assumptions apply as
for those patients who discontinued during the assessment period. Patients will incur
costs of BSC and baseline utility associated with the corresponding migraine headache
day value at baseline. The discontinuation rate for patients on BSC is assumed to be
zero in the post assessment period. No separate discontinuation rate is captured for
propranolol and valproic acid in the post-assessment period to avoid double counting.
Patients on valproic acid and propranolol stop treatment in line with the performed
persistency analysis on those treatments in the JMDC database.

(4)Patients could die from any health state and had an equal risk of death in all health
states based on life tables of the Japanese general population (i.e. no excess mortality
was assumed).
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4-1 Model structure

On Treatment
After response assessment

Response assessment

at month 3
Death

(galcanezumab) or
persistency rate (propranolol
Ivalproic acid)

Responder

All-cause discontinuation

Off Treatment

[\

Non-responder }

( On Treatment

Before response assessment ’

T

[ Treatment initiation }

Distribution approach
The model includes a second structure, whereby the mean change in monthly migraine
headache days in each health state are used to estimate the number of patients
experiencing each frequency of monthly migraine headache days. This is achieved by
employing a statistical distribution (see Section 4.2.1) to estimate the full range of
monthly migraine headache days from the mean monthly migraine headache days.
Based on the assessment of appropriate distributions, the model includes two different
distributions, the beta binomial and the negative binomial, and different distributions
are applied to the model populations in the base case:
e Episodic migraine: Negative binomial distribution (base case), beta-
binomial distribution (scenario analysis)
e Chronic migraine: Beta binomial distribution (base case), negative binomial
distribution (scenario analysis)

The choice of distribution was based on goodness-of-fit analyses.

Since the mean change in monthly migraine headache days does not capture the full
range and distribution around the mean of individual monthly migraine headache day
frequencies, this second aspect captures the non-linear impact on costs and QALYs
due to the fluctuating nature of disease (month-to-month variation of migraine
headache days experienced by patients). The number of patients experiencing each
frequency of monthly migraine headache days is used to calculate the costs and QALYs.
While migraine severity is an important patient outcome and has an impact on
patient’s HRQoL, adding migraine severity as an additional clinical outcome to
migraine headache day frequency would considerably increase the model complexity
and there is a lack of data to inform the granularity that would be required to
incorporate severity within the current health states of the model, particularly to
combine with the current individual migraine headache days distribution structure.
Severity is also difficult to capture accurately as it is a subjective measure and differs
from person to person. Furthermore, it was not deemed feasible to synthesis such
clinical inputs indirectly for active comparators (i.e. propranolol or valproic acid) given
the lack of evidence identified in the SLR.
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Each of the health states is associated with a mean change in monthly migraine
headache days based on the change from baseline in monthly migraine headache days
from the galcanezumab clinical trial program (see Section 4.2.1).

% 4-1 provides a summary overview of the key model characteristics.

% 4-1 Model characteristics

Component Description Justification
Based on a review of literature and
early scientific advice relating to a

Modelling Semi-Markov model Markqv m_odel grouping categories

approach of migraine headache days as
employed in the Botulinum toxin A
model48 being too complicated

Perspective Japanese public healthcare C2H 201949

payer

Cycle length is chosen to match
the monthly duration in the Phase

Cycle length Monthly (30 days) 3 trials as well as the Phase 2
Japanese clinical trial of
galcanezumab

Time horizon 25 years (lifetime) C2H, 20194

Outcome QALYs (base case) C2H, 20194

measures

Discount rate C2H, 2019%

2.0% per annum

(costs)

Discount rate 2.0% per annum C2H, 2019%

(benefits) '
While EQ-5D is generally the
preferred measure by HTA

Sources of utility

Patient-level MSQ v.2.1
data from CGAN, CGAG,
CGAH, CGAI and CGAW
(for patients with history
of 1 or 2 prior treatments
or at least 3 prior
preventive treatments)
mapped onto EQ-5D-3lI
utility scores using an
existing mapping function

jurisdictions, only CGAW collected
EQ-5D data. The EQ-5D was
administered at baseline and once
again at 3 months at the end of
the double-blind study period of
CGAW. The recall period of “today”
is particularly insufficient in
migraine as the EQ-5D was
administered during the study
visit and patients experiencing a
migraine would have been unlikely
to attend a study visit in person.
Thus, the full impact of migraine
on HRQoL may not have been
captured when using the EQ-5D.
In comparison, the MSQ
questionnaire, which was collected
in all Phase 3 trials as well as the
Japanese clinical trial, was
administered monthly throughout
the randomised and open-label
phases of the trials and has a 4-
week recall period. Therefore, the
MSQ instrument was able to better

67



capture more granular changes in
health-related quality of life
compared to EQ-5D-5L.

Sources of drug

NHI drug list C2H, 2019%
costs
Sources of other Instruction on medical

care fee points (April C2H, 20194

costs

2021)

Resource use,
acute medication
use

Trial-specific data for
acute medication use

Provided the granularity of use as
it applied to each Migraine
Headache Days for which costs
could be applied to

Resource use,
direct health care

Published Japanese data
by Kikui et al. >0

Provided Japanese local health
care resource use associated with
migraine based on the Japanese
National Health and Wellness
Survey

Mortality

Normal population-level
mortality 31

A literature review was conducted
to assess whether migraine is
associated with an increased risk
of death. However, no clear
evidence was identified to support
an excess mortality beyond the
normal population-level mortality
due to migraine.

Half-cycle
correction applied

No

The cycle length (one month) is
considered to be sufficiently short
so that half-cycle corrections do
not need to be applied.
Furthermore, it has been argued
that half-cycle corrections do not
affect estimated incremental costs
and benefits and may therefore
not be needed in economic
evaluations>?

4.1.2 ETIILTEHEALERE
ETILEIVERMSRELED-HDAIZHITHREIZIE, 220D key assumptions BNELEL.
FTNICEDE OFVADHEERRELz, FARALEREEZUTISRRS,

e The first key assumption is the use of a negative binomial or beta-binomial
distribution and validity of the regression model used to estimate the dispersion
parameter, respectively intra-correlation coefficient. This approach assumes
that the entire treatment effect is captured through migraine headache days.
This is a required assumption to accurately model the effect of comparator
treatments and is tested by testing an alternative distribution.

e Another key assumption of the model pertains to the extrapolation of the
migraine headache days after the trial data, the base case assumes that it is
sustained from the point of assessment of response until the end of the time

horizon.

The model made several other assumptions, which are outlined in % 4-2.
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% 4-2 Summary of assumptions applied in the economic model

Assumptions

Justification

Cycle length

The model utilised monthly cycles (30 days) over which transitions are modelled and
costs and outcomes accrued. This is both convenient for modelling the treatment
regimens and appropriate given the treatment cycle of galcanezumab and the trial
definition of migraine headache days per month applied in the Phase 2 and Phase 3
RCT programme of galcanezumab.

Responder, non-responder migraine
headache days derived separately based
on galcanezumab trials and applied to
the galcanezumab and BSC arms of the
model.

The galcanezumab Package Insert and the Optimised used guidelines (OUGL) state
that doctors should review treatment after 3 months and continue if patients benefit
fromit. To reflect these criteria in the model, change from baseline in monthly
migraine headache days was analysed by responder status applying the clinical
meaningful response criteria of 30% or 50% or greater reduction in migraine
headache days for CM, respectively EM patients. This allows to model the mean
reduction in monthly migraine headache days for responders and non-responders
separately. This analysis is only considered for the comparison to BSC, for which
individual patient level data are available from the galcanezumab clinical trial
program.

A combined criterion was applied to non-
responder and responder mean change
migraine headache days to
galcanezumab when compared to
propranolol or valproic acid

Since no publicly available information by responder/non-responder status could be
identified in the SLR, the mean difference derived from the ITC is applied for the
mean change from baseline in monthly migraine headache days for propranolol and
valproic acid.
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Treatment responders on galcanezumab
remain on treatment and are assumed to
maintain response, or combined mean
change migraine headache days, until
the end of the time horizon and only
stop treatment for all-cause
discontinuation

Efficacy data for galcanezumab are available for up to one year. Results from CGAP
and CGAJ, the 12-month open-label safety studies in patients with episodic or
chronic migraine support galcanezumab’ durability of effectfor up to a year33:54, A
decrease in the number of monthly migraine headache days was observed at month
1 (decreases of 4.5 days for the 120 mg dose, with an initial 240mg dose for the first
month), with plateauing of effect several months later and maintenance of effect
throughout 12 months (with decreases of 6.4 days at Month 1253). Data from the 9-
month, open-label extension phase of CGAI in patients with chronic migraine
indicated that reductions in migraine headache days during the 3 -month double
blind period were sustained during the OLE phase, and the percentages of patients
with clinically meaningful reductions in migraine headache days increased from the
rates observed in the double-blind period>>:56, The findings from galcanezumab
open-label extensions is further supported by the 5 year open label extension data of
erenumab in episodic migraine, which showed a continuous effect of erenumab at
year 546,

Galcanezumab or CGRP concentrations were similar when compared across various
ADA titre categories suggesting that ADA has no appreciable effect on the PK of
galcanezumab nor does it interfere with the binding of the CGRP ligand to the
galcanezumab antibody®>>. Consequently, no treatment waning is expected while on
treatment.

Patients who discontinue active
treatment due to non-response or lack of
persistency (valproic acid or propranolol)
or all-cause discontinuation
(galcanezumab) switch to BSC treatment
only and revert to baseline monthly
migraine headache days for the
remainder of the time horizon

This assumption is consistent with the NICE committee’s conclusions for the
appraisals of erenumab*’, fremanezumab** and galcanezumab?>.

Patients who discontinue active
treatment are assumed to wane back to
baseline monthly migraine headache
days at different rates based on available
data for the respective modelled
treatments

The waning period attributed to each modelled active treatment is informed by the
observed migraine headache days during the washout period of the pivotal clinical
trials (CGAH for EM and CM; CGAI for scenario analysis). No such washout data was
available for propranolol or valproic acid. Given the lack of washout period data and
that propranolol and valproic acid are daily orals it is assumed that the half-life cycle
of the treatment is very short. Therefore, similar to BSC, patients on valproic acid
and propranolol return to baseline migraine headache days immediately after they
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discontinued treatment.

There is no placebo response modelled.
BSC responder, non-responders
discontinue treatment after the
assessment period at different rates
back the baseline monthly migraine
headache days. Non-responders,
immediately in the next cycle.
Responders, wane back over 12 months

Aligned with the NICE committee’s preferred assumptions from the NICE technology
appraisal for fremanezumab and galcanezumab, responders in the BSC arm in the
model return back to baseline migraine headache days at 12 months#4,45,

No excess mortality in the model

Given conflicting evidence in the literature regarding migraine-specific mortality, no
excess mortality was considered in the model (Gudmundsson et al, 2010°7; Asberg
et al, 2016°8). Therefore, patients from the on-treatment and off-treatment health
state had an equal probability of transitioning to the health state ‘death’. The
background mortality risk does not differ by treatment.

This is also consistent with past NICE technology appraisals in migraine4#445.47,48,

Discontinuation is captured through the
assessment of response and due to all-
cause (galcanezumab) and persistency
for propranolol and valproic acid.

The proportion of patients being persistent to propranolol or valproic acid treatment
in Japan was based on a local Japanese claims analysis. (JMDC 2021 (Appendix 4-
1)). For galcanezumab, no longterm data from routine clinical-practice are available.
Hence an all-cause discontinuation rate was considered to align with the persistency
analysis for propranolol and valproic acid since reasons for non-persistence is not
known. No additional discontinuation rate was considered for propranolol or valproic
acid.

Placebo arms from the trial assumed as
a proxy for BSC in the model

It is assumed appropriate that the placebo arm in the randomised controlled trials of
galcanezumab is representative of best supportive care in patients who experienced
either 1 or 2 or at least 3 prior preventive treatment failures.

Patients in the placebo group of the clinical trials were allowed acute medication to
manage their symptoms.
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25-year lifetime horizon

Given that migraine is a chronic disease, it is important to capture all relevant costs
and outcomes associated with the intervention. In addition, migraine affects
predominately women and the natural course of disease suggests that prevalence of
migraine reduces significantly after menopause®°. Therefore, the time horizon of the
model is set to 25 years in the base case. 25-years was deemed appropriate to
capture all material effects on benefits and costs while considering the natural course
of the disease. Any longer time horizons would result to propagate the uncertainty of
short-term clinical trial data though the model and inherently make any longer-term
estimates unreliable.

Treatment - specific utility values

This approach considers that utility values differ between BSC and galcanezumab
treatment arms. This is based on an observed statistically significant treatment effect
between galcanezumab and BSC in the galcanezumab clinical trial program. In
addition, migraine headache days alone is poorly correlated with other specific
measures of health status used to capture the impact of migraine on HRQoL, thus
implying important aspects of HRQoL are not captured in the economic analysis,
which may underestimate galcanezumab’s cost effectiveness compared to BSC. This
assumption was endorsed by NICE in the galcanezumab assessment#. For the
comparison to active treatments, the same utility values as for galcanezumab are
applied.
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4.2 M TERALE/NFA—4

RN=RT—=AGH . VTV RHELIVRESTOBEEZ(RILATETNICETHHEBERELZET) ELUTIC

HmARD,

K 4-3 DI THEALE/NSA—E

Parameter

Episodic

Chronic

Perspective

Payer perspective

Payer perspective

Discount rate, costs and
benefits

2.0% and 2.0%

2.0% and 2.0%

Responder rate 50% 30%
Negative discontinuation rule at
3 months (responder Yes Yes

assessment)

Statistical distribution

Negative Binomial

Beta Binomial

Mean change from baseline in
MHD (BSC comparison)

Responder criterion

Responder criterion

Mean change from baseline in
MHD (active comparison)

Combined efficacy

Combined efficacy

Placebo effect of BSC
responders modelled beyond
month 12

Placebo effect of BSC-
responders modelled up to 12
months

No

Yes

No.

Yes

Mean change Migraine
Headache Days applied to
discontinuers and non-
responders (BSC comparison)

Switch to non-responder
mean change migraine
headache days and return to
baseline migraine headache
days

Switch to non-responder
mean change migraine
headache days and
return to baseline
migraine headache days

Wane rate after discontinuation

Galcanezumab - 13 cycles

BSC - immediately after the
next cycle

Galcanezumab - 13
cycles

BSC - immediately after
the next cycle
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Propranolol - immediately Propranolol -

after the next cycle immediately after the
. . . . next cycle
Valproic acid — immediately xtey
after the next cycle Valproic acid -
immediately after the
next cycle
Galcanezumab -all-cause Galcanezumab -all-cause
Discontinuation rate during the BSC - none BSC - none
assessment period Propranolol - none Propranolol - none
Valproic acid - none Valproic acid - none

Galcanezumab - all-
Galcanezumab - all-cause cause

Discontinuation rate in the BSC - none BSC - none

post-assessment period (after  propranolol - persistency rate Propranolol - persistency
month 3) rate
Valproic acid - persistency

rate Valproic acid -
persistency rate

Treatment-specific utility

Treatment-specific utility values (BSC comparison)

values (BSC comparison)

Utility values . Galcanezumab utility
Galcanezumab utility values .
values (active

(active comparison) ;
comparison)

Number of migraine
headache days with
acute medication use by

Number of migraine headache
days with acute medication

Acute medication use use by categories estimated . .
. categories estimated
from the galcanezumab trial
from the galcanezumab
program

trial program

A summary of the base case settings for the model and scenario analyses conducted (as
described below) is provided in % 4-4. Extensive deterministic sensitivity analyses were
conducted to evaluate the robustness of the CE estimates considering the standard error for
the clinical efficacy parameters to assess the statistical uncertainty.

The scenario analyses involved replacing a parameter (or group of parameters) with another
plausible value(s) in order to examine the impact of a new “scenario”. This provided a single
ICER estimate (for each comparator) associated with the new scenario. This type of analysis
can be used to assess both parameter and structural uncertainty.
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ik 4-4 Model setting

Parameter

Base case

Scenario

General settings

Discount rates (costs, benefits)

Costs: 2.0% and
Benefits: 2.0% /year

0.0% and 4.0%/year

Outcomes Cost per QALY Cost per QALY

Time horizon 25 years 5, 10 and 45 years
Clinical outcomes

Response rate, CM 30% 50%

Response rate, EM 50% 50%

Mean Migraine Headache Days Efficacy specific to Efficacy specific to
improvement for comparison in responders and non- responders and non-
BSC responders responders

Mean Migraine Headache Days
improvement for comparison to
propranolol/valproic acid

Combined efficacy
(pooled responder and
non-responder)

Combined efficacy
(pooled responder and
non-responder)

Time of treatment waning after
discontinuation, Galcanezumab,
EM

Based on washout data
from CGAH, 13 months
(cycles) until baseline
migraine headache days

Assuming 5 cycles until
baseline migraine
headache days
Assuming 13 cycles for
responder and 1 for non-
responders

Time of treatment waning after
discontinuation, Galcanezumab,
chronic

Based on washout data
from CGAH, 13 months
(cycles) until baseline
migraine headache days

The post treatment per
data from the CGAI trial
was used. The analysis
focused on the
galcanezumab 120mg
dose. Based on the
observed data at 12
months and the change to
Month 16 an overall
change on MHD of 0.9
was converted to a per
month change of 0.23.

BSC waning effect

BSC loses effect after 12
months of treatment
after assessment period

BSC loses effect after 12
months of treatment after
assessment period

Propranolol and valproic acid
waning effect

% of patients on
propranolol and valproic
acid is informed by an
analysis conducted in
local Japanese claims
database (JMDC 2021
(Appendix 4-1))

% of patients on
propranolol and valproic
acid is informed by an
analysis conducted in
local Japanese claims
database (JMDC 2021
(Appendix 4-1))

Distribution around Migraine
Headache Days, EM

Negative Binomial

Beta-binomial

Distribution around Migraine
Headache Days, chronic

Beta-Binomial

Negative binomial
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Utilities

MSQ mapped to the EQ-5D using
CGAG, CGAH, CGAI, CGAN and

Treatment-specific utility
values

Treatment-specific utility
values

CGAW for patients with 1 or 2 prior
preventive treatments or 3 or
more prior preventive treatments,
BSC

MSQ mapped to the EQ-5D using
CGAG, CGAH, CGAI, CGAN and
CGAW for patients with 1 or 2 prior
preventive treatments or 3 or
more prior preventive treatments,
active treatment

Resource use

Discontinuation rate,
galcanezumab

Perspective

Galcanezumab utility
value

Galcanezumab utility
value

Kikui et al 202150

Due to adverse events
(BSC only)

Payer

Kikui et al 202150
Due to all-cause

Payer

4.2.1 AL -RERFO/NFIA—EDOFHH
BRER/NTA—RIE HIWARXTTDERREARICENT, BEIC1FIFE 2FOFHARERLE(THDL, 2
FIBFEE3HBDOFHAER . 1EIOFHEARERL(THEHE. 2HBDOFRHER . 2RO FHERER
1t ($75hb, 3HBDFHAER) . TEDEEL 3 HDFHARDFIE(ThhE, DaKEL 4 HB DT
AR DREREER D, REMFIEEOREREZDOY IV IL—ThoFl, UTICERZDRAS,

The baseline patient characteristics used in the model are specific to the population of interest
and are shown in % 4-5. No differences in population characteristics are assumed between
interventions. The age and gender parameters are used to calculate the background mortality
(see Section 4.2.1). The mean baseline migraine headache days, shown below, is required to
model the change from baseline in migraine headache days over the time horizon of the model.
See also section 4.2.1 for further description.

% 4-5 Baseline patient characteristics

Mean MHD
(SD)

Age (years)
Mean (SD)

Gender (%

Migraine population Female)

Episodic patients who fail 1 treatment

Episodic patients who fail 2 treatments

Episodic patients who fail 1 or 2
treatments

Episodic patients who fail >=3 treatments
Chronic patients who fail 1 treatment

Chronic patients who fail 2 treatments
Chronic patients who fail 1 or 2 treatments

Chronic patients who fail >=3 treatments

MHD - Migraine Headache Day
Source: /prd/ly2951742/hta_submission/output/shared/hta_japan/pooled_baseline_estimates.xIsx

Post-hoc analyses were conducted on the clinical trial program of galcanezumab for the
subgroup of episodic or chronic migraine patients with a
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e history of 1 or 2 preventive treatment failures (ie. 2" or 34 line preventive treatment)
e history of exactly 1 preventive treatment failure (ie. 2"d line preventive treatment)

e history of exactly 2 preventive treatment failures (ie. 374 line preventive treatment)

e history of at least 3 prior preventive treatment failures (ie. >4th line preventive

treatment)

If more than one study of galcanezumab provided information for the same outcome and
population of interest, the corresponding treatment effect and variance considered in the
equations of the Bucher method is a pooled estimator obtained through meta-analysis using
for binary outcomes the Mantel-Haenszel method. Pooling of continuous outcomes is conducted
by assigning inverse variance weights to the individual studies. The inverse variance refers to
the relative effect of each individual study which is considered in the pooling. The long-term
open-label studies CGAJ and CGAP (patients with episodic and chronic migraine) informed the
post-assessment discontinuation rates.
The following data sources informed the baseline parameters as well as the efficacy and safety
parameters, where feasible:

i 4-6 Data sources of each parameters

Parameter
Baseline characteristics
Statistical distribution to
model Migraine Headache
Days
Change from baseline in
Migraine Headache Days
Galcanezumab
Propranolol
Valproic Acid
BSC
Response rate
Galcanezumab and BSC

Propranolol
Valproic Acid
Discontinuation rate
Galcanezumab
(assessment
period)
Galcanezumab (post-
assessment
period)
Treatment waning
Galcanezumab

Utilities

Persistency analysis
Propranolol and Valproic

Acid

Number of Migraine

Headache Days with acute
medication class use

Episodic Migraine
CGAG, CGAH, CGAN, CGAW
Based on data from CGAG,
CGAH and checked against

CGAJ, CGAN and CGAW

CGAG, CGAH, CGAN, CGAW
ITC
ITC
CGAG, CGAH, CGAN, CGAW
CGAG, CGAH, CGAN, CGAW
ITC
JMDC 2021 (Appendix 4-1)
CGAG, CGAH, CGAN, CGAW
CGAJ and CGAP

CGAH
CGAG, CGAH, CGAN, CGAI,
CGAW

JMDC 2021 (Appendix 4-1)

CGAG, CGAH, CGAN, CGAI,
CGAW

Chronic Migraine
CGAI, CGAW

Based on data from CGAI and

checked against CGAJ and
CGAW

CGAI, CGAW
ITcA
ITcA
CGAI, CGAW
CGAI, CGAW
ITCA*
JMDC 2021 (Appendix 4-1)
CGAI, CGAW
CGAJ and CGAP

CGAI
CGAG, CGAH, CGAN, CGAI,
CGAW

JMDC 2021 (Appendix 4-1)

CGAG, CGAH, CGAN, CGAI,
CGAW

Section

4.2.1
4.2.1

4.2.1

4.2.1

4.2.1
4.2.1

4.2.1

4.2.1

4.2.1

4.2.3

4.2.1

Athe indirect treatment comparison is based on data identified for the episodic migraine patient population. In the SLR, no
data was identified for chronic migraine.
*no information was identified for 30% or greater reduction in migraine headache days.
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4.2.1.1 Distribution parameters

To approximate the distribution of monthly migraine headache days around the mean monthly
migraine headache day in the post assessment period (second part of the model), distributions
of monthly migraine headache days in patients with migraine were estimated based on the
observed mean migraine headache days using a parametric approach as described in Tanna
and colleagues (2019)%0, such that a monthly migraine headache days distribution can be
estimated when no individual patient-level data is available. The patient level data from four
phase III randomized, placebo-controlled clinical trials and one phase III, long-term, open-
label safety study were used to estimate the distribution of monthly migraine headache days
in episodic and chronic migraine patients separately. The clinical development program
included one phase II study in Japanese outpatients with episodic migraine (CGAN), two phase
III studies in patients with episodic migraine (CGAG and CGAH) 61.62; one study in patients
with chronic migraine (CGAI) ©3; and an open-label safety study (CGAJ) that evaluated patients
with episodic or chronic migraine for up to 1 year®. CGAW was a 3-month double-blind,
placebo-controlled study specifically conducted in patients with episodic or chronic migraine
with previous failure of 2 to 4 migraine preventive medication categories®>.

e CGAI was used to estimate the distribution of monthly migraine headache days in chronic

migraine patients.
e CGAG and CGAH were pooled and used to estimate the distribution in the episodic migraine
patient population.

e CGAJ and CGAW were used to check the estimations performed with CGAI, CGAG and

CGAH.

e CGAN was used to check the estimations performed with CGAG and CGAH in the Japanese
population.

The following steps were conducted on the patient-level data from double-blind and follow-up

periods of

e the CGAI studies at every month from Month 1 to Month 12 in chronic migraine patients,
and independently,

e the pooled CGAG and CGAH studies at every month from Month 1 to Month 10 in
episodic migraine patients.

1. At every month and for each treatment group, the observed migraine headache days
were plotted as bar charts with the fitted Poisson, negative binomial, binomial, beta-
binomial distribution and zero-inflated negative distributions. Each fitted distribution
was compared with the raw data using visual inspection of the plots and the residual
plot of observed versus simulated observations to assess overfitting. Goodness of fit of
the distributions was assessed based on the root mean square error (RMSE). A smaller
RMSE indicates a better fit.

2. The estimation of a parametric approach to estimate the distributions of patients with
migraine headache days based only on the mean migraine headache days was done
with
e Negative binomial distribution that depends on the sample mean and a dispersion

parameter (bound between 0 and infinity), and
e Beta-binomial distribution that depend on the sample mean with an intra-class
correlation parameter (bound between 0 and 1)

3. For each of the fitted (negative binomial and beta-binomial) distributions from Step 1,
ordinary least square regression models were run to predict the second (dispersion or
intra-class correlation) parameter as a function of the mean number of migraine
headache days using a series of transformations.
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4. The best fitting model was selected based on visual inspection, Akaike’s information
criterion (AIC) and parsimony at the different time points. Differences between the
estimated and the fitted negative binomial distribution as well as residuals at each
month for each study treatment were also visually assessed.

5. The equations developed in Step 2 were assessed using independent datasets - patients
with episodic migraine from a safety study of galcanezumab (CGAJ), the phase 2 study
CGAN in Japanese outpatients suffering from episodic migraine, and the CGAW study
conducted in patients with previous failure to 2 to 4 migraine preventive medication
categories.

6. The equations were also tested using the following subpopulations of CGAG and CGAH,
CGAI, CGAN and CGAW

e Patients with at least 8 migraine headache days at baseline from CGAG and CGAH,

e Patients who failed at least 2 preventive treatments from CGAG and CGAH®%® and CGAI®7,

e Patients with at least 8 migraine headache days and who failed at least 2 preventive
treatments from CGAG and CGAH

e Subpopulation of CGAW with patients who failed at least 3 migraine preventive
medication categories

e Subpopulation of CGAN with patients who failed 1 or 2 migraine prevention treatments.

The negative binomial and beta binomial were chosen based on goodness of fit statistics and
applied to the episodic and chronic populations, respectively. The distributions were fitted to
the whole naive and treatment experienced trial population migraine headache days from
CGAG, CGAH and CGAI, and checked against the naive and treatment-resistant populations
from CGAI, CGAN and CGAW. % 4-7 presents the results from the regression analysis,
associated with the negative binomial and beta-binomial distributions, to estimate the
dispersion parameter around the mean migraine headache days.

% 4-7 Distribution parameters

Chronic migraine Episodic migraine

Negative binomial_distribution — dispersion parameter

4.7967 — 1.0206*mean + 0.0664*mean?2 5.3837 — 2.0538"mean + 0.2526*mean?

Beta-binomial _distribution — intra-class correlation parameter

Maximum of (0.4776 —0.0158"mean) and 0.01 Maximum of (-0.0489+0.0741*mean-0.0076*mean?) and 0.01

4-2 displays the observed, estimated and fitted distributions, applying the equations
described in % 4-3 using the intention to treat Japanese migraine population (CGAN). Based
on visual assessment, the fitted and estimated beta-binomial and negative binomial
distributions are similar, therefore the estimated negative binomial distribution is adequate to
estimate the observed distribution of the monthly migraine headache days. The same applies
to the beta-binomial distribution.

Residuals of the estimated and fitted distributions were also plotted in & 4-3 with the aim to
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visually assess them. Each graph displays the difference between the observed proportion of
patients and the estimated (or fitted) proportion of patients for a given number of migraine
headache days ranging from 0 to 30 days.

Residuals between observed and estimated distributions for all are nearly within the 8% margin.
This indicates that the negative binomial and beta-binomial distributions are a good fit of the
CGAN study data. Residuals from the fitted and estimated distributions are very similar,
indicating that the estimated distributions using the observed mean migraine headache days
are very similar to the fitted distributions.

4-2 Observed, fitted, and estimated parametric migraine headache days distributions at months
1, 2, and 3 - CGAN Episodic - All comers population - patients on Placebo and
Galcanezumab

Distributions
Estimated Beta Binomial Equation —— Fitted Beta Binomial

~ — Estimated Negative Binomial Equation Fitted Negative Binomial

Placebo Placebo Placebo
Month 1 (N=230) Menth 2 (N=228) Month 3 (N=229)
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Migraine Headache Days

4-3 Residual errors of migraine headache days for estimated and fitted negative binomial and
beta-binomial at months 1, 2, and 3 - CGAN Episodic - All comers population - patient
on Galcanezumab
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Placebo

Distributions
Estimated Beta Binomial Equation

Estimated Negative Binomial Equation

Placebo

—— Fitted Beta Binomial

Fitted Negative Binomial
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4.2.1.2 Mean change from baseline in monthly migraine headache days

The change from baseline in migraine headache days is dependent upon population and
assessed over the first 3 months after treatment initiation. The change from baseline is applied
to the population specific baseline migraine headache days (see % 4-1). The number of
migraine headache days is limited in the model between the bounds of 0 and 30, based on the
number of days in a treatment cycle from the galcanezumab trials. The mean change from
baseline in migraine headache days is applied to each health state in the model and used in
the distribution to calculate the number of patients experiencing each frequency of migraine
headache days. When comparing to propranolol or valproic acid, outcomes could only be
estimated from the ITC for mean change from baseline in monthly migraine headache days
which is not split by responder and non-responders but since the model stratifies the population
by responders and non-responders at the point of response assessment, the mean change of
migraine headache days considers both responders and non-responders in the analysis
(‘combined criterion) when comparing galcanezumab to propranolol and valproic acid. Taking
this conservative approach may underestimate the cost effectiveness of galcanezumab
compared to propranolol or valproic acid.

30 o 20 30

Response based mean change from baseline in monthly migraine headache days
(‘responder criterion’)

For the analysis compared to BSC that considers direct head-to-head data from the
galcanezumab clinical trial program, the mean change from baseline in monthly migraine
headache days is linked to the response criteria (50% or greater response for episodic migraine
or 30% or greater reduction for chronic migraine). Individual patient level data for each trial
were analysed and results for each trial subsequently pooled. The results for the mean change
from baseline in monthly migraine headache days stratified by responder and non-responder
are shown in % 4-8. The change from baseline in monthly migraine headache days at month
3 has been analysed for patients who either met or didn’t meet the response definition at
month 3. The results of this analysis show that responders have typically a comparable mean
change from baseline in monthly migraine headache days when stratified by response status,
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regardless of galcanezumab or BSC treatment. It is important to note that the proportion of
patients achieving this change from baseline in monthly migraine headache days is greater in
patients receiving galcanezumab compared to BSC in the galcanezumab clinical trial program.
This suggests that the difference in treatment is mainly driven by differences in response rates.

%= 4-8 Change from baseline in Migraine Headache Days for responders and non-responders
at month 3 - BSC comparison only (‘responder criterion”’)

Population and Responders Non-responders Source
intervention N Mean CFB in N Mean CFB in
MHD (SE) MHD (SE)

30% response rate — Chronic Migraine
Patients who have experienced 1 or 2 prior medication failures (ie. 2" or 3" line of preventive treatment)

Galcanezumab B B s
Table B.2.c.3 [2] and Table B.2.c.4
BSC | H B

Patients who have experienced >3 prior medication failures

Galcanezumab u u B  :beB.2.d.3[2] and Table B.2.d.4
ascC m H mam -

Patients who have experienced 1 prior medication failure (ie. 2" line of preventive treatment)

Galcanezumab B B [
Table B.2.a.3 [2] and Table B.2.a.4
BSC H H N

Patients who have experienced 2 prior medication failures (ie. 3™ line of preventive treatment)

Galcanezumab

. . _ Table B.2.b.3 [2] and Table B.2.b.4
BSC [2]

H H I

50% response rate - Episodic Migraine
Patients who have experienced 1 or 2 prior medication failures (ie. 2" or 3 line of preventive treatment)

Galcanezumab | I | ] Table B.1.c.1 [1] and Table B.1.c.2
BSC H BN B el

Patients who have experienced >3 prior medication failures (ie. =4™ line preventive treatment)
Galcanezumab [l I B B .0cc1.01(1] andTable B.1.d.2
BSC H EHEEE B Bl

Patients who have experienced 1 prior medication failure (ie. 2" line of preventive treatment)
Galcanezumab [l I BH B ..cc.10.1(1]andTableB.1.a.2
BSC I B E B

Patients who have experienced 2 prior medication failures (ie. 3™ line of preventive treatment)
Galcanezumab | I B B  cocc.ib.1(1] andTable B.1.b.2
BSC I I B

50% response rate — Chronic migraine
Patients who have experienced 1 or 2 prior medication failures (ie. 2" or 3™ line of preventive treatment)

Galcanezumab | I B I Table B.2.c.1 [2] and Table B.2.c.2
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BSC | (2]

Patients who have experienced >3 prior medication failures (ie. =4™ line preventive treatment)

Galcanezumab B Table B.2.d.1 [2] and Table B.2.d.2
BSC | [2]

Patients who have experienced 1 prior medication failure (ie. 2" line of preventive treatment)

Galcanezumab B Table B.2.a.1 [2] and Table B.2.a.2
BSC . [2]

Patients who have experienced 2 prior medication failures (ie. 3™ line of preventive treatment)

Table B.2.b.1 [2] and Table B.2.b.2

Galcanezumab .
| [2]

BSC

BSC - Best Supportive Care, CFB - Change from Baseline, MH
Source:
[1]¥prd¥ly2951742¥hta_submission¥output¥shared¥hta_japan¥masterfile_meta_Icpropanolol_validated_v4.xIsb.xlsx___Base.case.em___t
fls.rtf and
[2]¥prd¥ly2951742¥hta_submission¥output¥shared¥hta_japan¥masterfile_meta_Icpropanolol_validated_v4.xIsb.xlsx___Base.case.cm___tf
Is.rtf

v}

- Migraine Headache Days

Combined mean change from baseline in monthly migraine headache days
(*‘combined criterion’)

The mean change from baseline in monthly migraine headache day was populated from the
ITC compared to propranolol or valproic acid. The ITC estimated the change from baseline
directly for galcanezumab compared to propranolol or valproic acid. Since the model splits the
population by responders and non-responders at the point of assessment of response (month
3), the mean change is thus applied to both groups when looking at a combined population of
responders and non-responders for the comparison to propranolol or valproic acid. The
response assessmentstill takes place to account for the negative discontinuation rule, defined
by either 50% (EM) or 30% (CM) or greater reduction in monthly migraine headache days at
3 months. It is important to highlight that the ITC to propranolol was based on change from
baseline in migraine headache days (combined criterion) at month 3 as well as response rate
at month 3 taken directly from the galcanezumab clinical trial program, and one randomized,
26-week core double-blind period, multicentre trial enrolling episodic migraine patients in 13
countries. The study reporting data on propranolol included an 8 weeks of dose up-titration
followed by 18 weeks of stable propranolol dose 34. The outcomes for propranolol were reported
for the entire 26-week core double-blind treatment period, which is longer than the timepoint
at which galcanezumab data were assessed (ie. 3 months to align with the cost-effectiveness
analysis). In addition, the effectiveness of propranolol reported in Diener et al 200434 was
based on a propranolol dose of 160mg once daily. The median average daily dose for the core
double-blind phase (titration and maintenance) was 129.6mg/day. This median dose is
approximately 6 times higher than the mean dose of propranolol (21.59mg/day) reported in
the JMDC analysis conducted in local Japanese data (JMDC 2021 (Appendix 4-1)). Similar to
propranolol, the average dose reported in the clinical trials for valproic acid is higher than what
is observed in Japanese routine clinical practice. The average dose of valproic acid reported in
the studies considered for the ITC ranged from 871mg/day to 1087mg/day, which is up to 3
times higher than the Japanese mean average dose of valproic acid of 334.76émg/day (JMDC
2021 (Appendix 4-1)). Thus the effectiveness of propranolol and valproic acid applied in the
model represents the upper end of the effectiveness that would be expected in the Japanese
real-life setting.

% 4-9 shows the mean change from baseline in monthly migraine headache days for the
different populations considered in the model.
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i 4-9 Change from baseline in Migraine Headache Days for total population at month 3
(*Combined criterion”)

N CFB in MHD Source
(SE)
Episodic migraine

Patients who have experienced 1 or 2 prior medication failures
Galcanezumab i

BSC [ ]
Propranolol [ ]

Table B.1.c [1]

Indirect comparison of galcanezumab versus propranolol:
mean difference of J* (random effects model), Table
B.1.c[1]

Indirect comparison of galcanezumab versus valproic
acid: mean difference of ] (random effects model),
Table SA2.1.c [1]

Patients who have experienced 1 prior medication failure

Galcanezumab ]

BSC [ ]
Propranolol [ ]

Valproic Acid [ ]

Table B.1.a [1]

Indirect comparison of galcanezumab versus propranolol:
mean difference of Jj* (random effects model), Table
B.1.a [1]

Indirect comparison of galcanezumab versus valproic
acid: mean difference of ] (random effects model),
Table SA2.1.a [1]

Patients who have experienced 2 prior medication failures
Galcanezumab ]

BSC [ ]

Propranolol [ |

Valproic Acid [ ]

Table B.1.b [1]

Indirect comparison of galcanezumab versus propranolol:
mean difference of ] (random effects model), Table
B.1.b [1]

Indirect comparison of galcanezumab versus valproic
acid: mean difference of ] (random effects model),
Table SA2.1.b [1]

Valproic Acid [ |

Chronic migraine
Patients who have experienced 1 or 2 prior medication failures
Galcanezumab i}

BSC [ ]
Propranolol [ ]

Table B.2.c [2]

Indirect comparison of galcanezumab versus propranolol:
mean difference of [Jj* (random effects model), Table
B.2.c [2]

Indirect comparison of galcanezumab versus valproic
acid: mean difference of ] (random effects model),
Table SA2.1.f [2]

Patients who have experienced 1 prior medication failure
Galcanezumab ]

BSC [ ]

Propranolol [ |

Valproic Acid [ ]

Table B.2.a [2]

Indirect comparison of galcanezumab versus propranolol:
mean difference of ] (random effects model), Table
B.2.a [2]
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Indirect comparison of galcanezumab versus valproic

Valproic Acid [ ] I acid: mean difference of ] (random effects model),

Table SA2.1.d [2]
Patients who have experienced 2 prior medication failures

Galcanezumab ]

BSC [ ]
Propranolol [ |

Table B.2.b [2]

Indirect comparison of galcanezumab versus propranolol:
mean difference of J* (random effects model), Table
B.2.b [2]

Indirect comparison of galcanezumab versus valproic

Valproic Acid [ | '?;il;jlia rgsgnl (lif{ggence of ij (random effects model),

*p<0.05. BSC - Best Supportive Care, CFB - Change from Baseline, MHD - Migraine Headache Days.

Source:
[1]¥prd¥ly2951742¥hta_submission¥output¥shared¥hta_japan¥masterfile_meta_ICpropanolol_validated_v4.xIsb.xIlsx___Base.case.em___t
fls.rtf and
[2]¥prd¥ly2951742¥hta_submission¥output¥shared¥hta_japan¥masterfile_meta_ICpropanolol_validated_v4.xIsb.xlsx___Base.case.cm___t

fls.rtf

4.2.1.3 Response rates
Assessment of response has been included in the model in line with clinical guidelines,
specifically the optimal use guideline'® and the galcanezumab package insert!. Response to
treatment is assessed at month 3. To identify the proportion of patients continuing treatment
beyond month 3, the base case assumes a response rate as a reduction in monthly migraine
headache days of 50% or greater from baseline for patients with EM and 30% or greater for
chronic migraine patients. This response criterion is considered clinical meaningful in its
respective patient population42:43,
The proportion of patients with a history of 1 or 2 prior preventive treatment failures, exactly
1 failure, exactly 2 failures or at least 3 prior preventive treatment failures experiencing a 30%
or 50% or greater reduction in migraine headache day response rate was informed by CGAG,
CGAH, CGAN and CGAW for episodic migraine and CGAI and CGAW for chronic migraine. % 4-
10 shows the proportion of patients with a 50% or greater reduction in monthly migraine
headache days and % 4-11 the results for 30% or greater reduction in monthly migraine
headache days. Patients classified as non-responders are transitioned to the off-treatment
health state where the migraine headache days returns to the baseline level.
Patients in the BSC arm who respond to treatment were assumed to remain on-treatment and
maintain their responder mean migraine headache days change and placebo effect dissipates
after 12 cycles resulting in monthly migraine headache days returning back to baseline level.
Responders who do not discontinue for any reason in the galcanezumab arm are assumed to
maintain their mean change monthly migraine headache days until the end of the modelled
time horizon. Patients who discontinue galcanezumab treatment for any reason wane back to
baseline migraine headache days over 13 cycles. Patients on propranolol or valproic acid who
respond to treatment will discontinue treatment over a total 24 months based on Japanese
real-world evidence (JMDC 2021 (Appendix 4-1)).

%z 4-10 Probability of achieving a 50% or greater reduction in migraine headache days at

month 3
n/N Response Source
rate
Episodic migraine
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Patients who have experienced 1 or 2 prior medication failures (ie. 2" or 3™ line preventive
treatment)

(Bag'ga“ezumab - - Table A.1.c [1]
Indirect comparison of galcanezumab versus
Propranolol [ ] [ propranolol: relative risk: [JJJfj (random effects
model), Table A.1.c [1]
Valproic Acid I [ JMDC 2021 (Appendix 4-1)
Patients who have experienced at least 3 prior medication failures i(e. ie. 24%™ line preventive
treatment)
Galcanezumab
B Bl e

Patients who have experienced 1 prior medication failure (ie. 2" line preventive treatment)

gg'cca”ezumab . - Table A.1.a [1]
Indirect comparison of galcanezumab versus
Propranolol [ [ propranolol: relative risk: [JJjfj (random effects
model), Table A.1.a [1]
Valproic Acid JMDC 2021 (Appendix 4-1)

Patients who have experienced 2 prior medication failures (ie. 3@ line preventive treatment)

Galcanezumab
Indirect comparison of galcanezumab versus
Propranolol [ [ propranolol: relative risk: [JJJfj (random effects
model), Table A.1.b [1]
Valproic Acid [ [ JMDC 2021 (Appendix 4-1)

Chronic migraine
Patients who have experienced 1 or 2 prior medication failures (ie. 2" or 3™ line preventive

treatment)
(Bag'ga“ezumab - - Table A.2.c [2]
Indirect comparison of galcanezumab versus
Propranolol [ ] [ propranolol: relative risk: [JJJfj (random effects
model), Table A.2.c [2]
Valproic Acid I [ JMDC 2021 (Appendix 4-1)

Patients who have experienced at least 3 prior medication failures (ie. >4t line preventive
treatment)
Galcanezumab
BSC

Patients who have experienced 1 prior medication failure (ie. 2" line preventive treatment)

Table A.2.d [2]

Galcanezumab
Indirect comparison of galcanezumab versus
Propranolol [ [ propranolol: relative risk: [JJJfj (random effects
model), Table A.2.a [2]
Valproic Acid [ [ JMDC 2021 (Appendix 4-1)

Patients who have experienced 2 prior medication failures (ie. 3@ line preventive treatment)

gg'cca”ezumab . - Table A.2.b [2]
Indirect comparison of galcanezumab versus
Propranolol [ [ propranolol: relative risk: [JJjj (random effects
model), Table A.2.b [2]
Valproic Acid [ [ JMDC 2021 (Appendix 4-1)
ESC - Best Supportive Care, N/A — not applicable
ource:

[1]¥prd¥ly2951742¥hta_submission¥output¥shared¥hta_japan¥masterfile_meta_Icpropanolol_validated_v4.xIsb.xIsx___Base.case.em___t
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fls.rtf and

[2]¥prd¥ly2951742¥hta_submission¥output¥shared¥hta_japan¥masterfile_meta_Icpropanolol_validated_V4.xIsb.xlsx___Base.case.cm___t
fls.rtf

% 4-11 Probability of achieving a 30% or greater reduction in migraine headache days at
month 3
n/N Response Source
rate
Chronic migraine
Patients who have experienced 1 or 2 prior medication failures (ie. 2" or 3™ line preventive

treatment)
Galcanezumab
Assumption same relative risk assumed as for 50%
RR given lack of data, Indirect comparison of
Propranolol - - galcanezumab versus propranolol: relative risk:
(random effects model), Table A.2.c [2]
Valproic Acid e I JMDC 2021 (Appendix 4-1)
Patients who have experienced at least 3 prior medication failures (ie. =4% line preventive
treatment)
Galcanezumab
Table A.2.d.1 [2
i B 2

Patients who have experienced 1 prior medication failure (ie. 2"d line preventive treatment)

1]

(Bag'éa“ezumab . - Table A.2.a.1 [2]
Assumption same relative risk assumed as for 50%
RR given lack of data, Indirect comparison of
Propranolol - - galcanezumab versus propranolol: relative risk:
(random effects model), Table A.2.a [2]
Valproic Acid [ e JMDC 2021 (Appendix 4-1)

Patients who have experienced 2 prior medication failures (ie. 3™ line preventive treatment)

Galcanezumab
Table A.2.b.1 [2
BSC [2]
Assumption same relative risk assumed as for 50%
RR given lack of data, Indirect comparison of
Propranolol ! . .
P - - galcanezumab versus propranolol: relative risk:
Il (random effects model), Table A.2.b [2]
Valproic Acid F F JMDC 2021 (Appendix 4-1)
BSC - Best Supportive Care, - not applicable
Source:
[1]1¥prd¥ly2951742¥hta_submission¥output¥shared¥hta_japan¥masterfile_meta_Icpropanolol_validated_v4.xIsb.xlsx___Base.case.em___t
fls.rtf and

[2]¥prd¥ly2951742¥hta_submission¥output¥shared¥hta_japan¥masterfile_meta_Icpropanolol_validated_v4.xIsb.xlsx___Base.case.cm___tf
Is.rtf

4.2.1.4 Persistency to oral preventive migraine treatment

Low adherence and persistence with current migraine preventive medications

The success of migraine prophylaxis is crucially dependent on patient adherence to treatment?®8.
In a systematic review of 33 relevant studies (observational, n=14; RCT, n=19), it was
reported that adherence and persistence to propranolol exhibited a downward trend overtime,
with rates of adherence and persistence below acceptable thresholds (£80%) within 6 months
of initiating therapy?®8.

Adherence to antiepileptics, antidepressants, and B-blockers for migraine prophylaxis was
reported in 4634 patients identified from a large US health insurance claims database®®. Poor
rates of adherence (with nonadherence indicated by a medication possession ratio [MPR] of
<0.80) were observed regardless of drug type, with mean MPR values of 0.48, 0.51, and 0.51
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for antidepressants, antiepileptics, and B-blockers, respectively, at 6 months®®. Rates of
nonadherence at 6 months for each drug class were 73.4%, 70.2%, and 67.6%, respectively.
Given guideline recommendations that preventive medications should be used for 2-3 months
to ascertain effectiveness it is concerning that relatively few patients may remain adherent
over this timescale®9.

Two studies using a large US healthcare claims database have specifically evaluated adherence
and persistence to preventive medications in patients with CM709.71_ In the first study, adherence
to commonly prescribed oral treatments for migraine prophylaxis (antidepressants,
antihypertensives, and antiepileptics) was calculated using both the MPR and proportion of
days covered (PDC; the formulas for which are described in[¥] 4-4) in 8,688 patients. When
MPR =80% was used to classify rates, only 29% and 20% of patients were adherent at the
end of 6 and 12 months of therapy, respectively (K 4-3). Using PDC =80% as the threshold,
even fewer patients were adherent at 6 or 12 months of follow-up (& 4-4).

4-4 Rate of adherenceto oral migraine preventive medicationsin patients with CM”°

m Adherence at 6 months (MPR)
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MPR is calculated as the total number of days’ supply divided by the total number of days in the follow-up period.

PDC is calculated as the total number of days the drug is available divided by the total number of days in the follow-up
period.

CM, chronic migraine; MPR, medication possession ratio; PDC, proportion of days covered.

In the second study, persistence, defined as the length of time a patient remains on a drug
after initial prescription with migraine preventive agents, was evaluated in 8707 patients with
CM71, Persistence rates to the initial medication were low at both 6-month and 12-month
follow-up (25% and 14%, respectively)’!. Furthermore, the data indicated that switching is
common, and persistence decreases even further as a patient cycles through multiple
preventive agents. The average time to discontinuation was 2-3 months. This corresponds
with guideline recommendations for an adequate preventive drug trial; however, Kaplan—-Meier
curves demonstrated a sharp drop-off in persistence at 30 days, with over half of patients
discontinuing by ~60 days (X 4-5). Similar trends regarding time to discontinuation were
observed with the second and third preventive drug.
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4-5 Time to discontinuation up to 12 months’ follow-up from the initial prophylactic, stratified
by class of oral migraine preventive medication’!

Kaplan-Meier curve - discontinuation up to 12 months
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An additional US study assessed the persistency of migraine patients with propranolol/timolol
(N=2718) or divalproex sodium (N=1644) using the Health Core Integrated Research Database.
Similar to the previous studies persistency was low with more than half of the patients not
continuing their treatment beyond 60 days post-index and less than 10% of patients were still
on treatment 306 days post-index (B 4-672).

4-6 Persistency with propranolol/timolol or divalproex sodium in patients with migraine’?
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4.2.1.4 Persistency on Propranolol and Valproic Acid (JMDC 2021 (Appendix 4-1))
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Given the lack of published Japanese data on persistency rates for propranolol and valproic
acid, an analysis of the JMDC dataset was performed to analyse the proportion of Japanese
patients on propranolol and valproic acid treatment across 24-months. To meet this objective,
adult patients enrolled in the JMDC dataset with a diagnosis for migraine (G43) and a
prescription for both preventive and acute treatment for migraine with an index date between
July 2013 - December 2018 were analysed. Over a 24 months follow-up period, patients were
assessed on whether they continued valproic acid or propranolol by line of treatment.
Discontinuation was defined as ending treatment with the preventive portion of the index
migraine treatment regimen without evidence of another refill for the same medication within
60 days of exhausting the drug supply for the prior prescription. The grace period of 60 days
was adapted to 35 days in case the medication is categorized ‘as needed’ or the prescriptions
days are unknown. Patients who refilled the medication of interest after 61 days are considered
as discontinuers. This also applies to patients who switch back to their initial preventive
medication. The results of this analysis are displayed in 4-7.

4-7 Persistency rate with propranolol or valproic acid treatment in Japanese routine clinical
practice (JMDC 2021 (Appendix 4-1))
a) propranolol b) Valproic acid
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The result of the JMDC analysis shows a comparable trend to the non-Japan specific studies
discussed in the previous section with a sharp drop off by month 3 and a low number of patients
remaining on treatment at 6 months, respectively at 12 months irrespective of line of
treatment. All patients discontinued treatment at 24 months. In contrast to the analysis
conducted by Hepp and colleagues 201771 or Yaldo and colleagues 200872, a greater proportion
of patients were still on treatment at month 3 and 6.

The pattern displayed in 4-7 is modelled in the cost-effectiveness analysis by considering
that patients stop treatment at month 6, month 9 and month 12. This is a conservative
assumption as this would imply that all patients still on treatment at month 12 remain on
treatment and accrue the benefits of the associated reduction in migraine headache days and
related HrQoL gain up to month 24 despite the fact that patients drop out every month (see
4-7). No additional discontinuation due to adverse event or for other reasons is considered
in the model beyond the proportion of patients being persistent at month 6, month 9 or month
12 to avoid double-counting (see % 4-12).
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% 4-12 Proportion of patients persistent with propranolol or valproic acid at month 6, 9 and 12
(JMDC 2021 (Appendix 4-1))

Fail 1 or 2 treatments Fail 1 treatment Fail 2 treatments
(ie. 2" or 3" line) (ie. 2" line) (ie. 3 line)

Persistency rate on propranolol treatment

6 months 35.92% 37.06% 33.33%

9 months 25.24% 26.57% 22.22%

12 months 16.02% 16.78% 14.29%
Persistency rate on valproic acid

6 months 38.25% 38.67% 28.95%

9 months 25.65% 26.33% 10.53%

12 months 18.96% 19.34% 10.53%

*since the JMDC analysis was done for the overall migraine population not by subtype, the same values are applied for episodic and chronic
migraine patients

4.2.1.5 Discontinuation
As displayed in 4-1, patients can discontinue from treatment in the following ways:

1. Discontinuation due to lack of response (50% or greater response rate for EM and
30% or greater response rate for CM patients) at the end of the assessment period
(month 3) - See description below: “Discontinuation due to lack of response (50%
or greater response rate for EM and 30% or greater response rate for CM patients)
at the end of the assessment period”

2. Discontinuation due to all-cause during the first 3 months — See description below
“Discontinuation due to any reason during the assessment period”

3. Long-term discontinuation due to all-cause in the post assessment period (month 4
onwards) — See description below “Long-term discontinuation due to any reason
(after month 3)

4. Discontinuation due to lack of persistency in the post assessment period (month 4
onwards) — See description below “Long-term discontinuation due to any reason
(after month 3)
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> <
Discontinuation

Discontinuation due to lack of response (50% or greater response rate for EM and
30% or greater response rate for CM patients) at the end of the assessment period
All patients considered to be non-responders at month 3 transition to an off-treatment health
state where they receive BSC, ie. acute medication. The proportion of patients who discontinue
due to lack of efficacy (defined as not meeting the response threshold of 50% for episodic
migraine or 30% for chronic migraine at month 3) is informed directly from the clinical trial
program for galcanezumab and BSC. Data from the indirect treatment comparison for
propranolol informed the proportion of patients who are responders to propranolol at 3 months.
Due to lack of available data for valproic acid, an indirect treatment comparison could not be
performed, hence data from the Japan routine clinical practice (JMDC 2021 (Appendix 4-1))
were used as a proxy instead (see %* 4-10).

Discontinuation due to any reason during the assessment period

Patients on galcanezumab could discontinue due to all-cause at the end of the assessment
period. The values used in the model are based on the ITT population of CGAG, CGAH, CGAI,
CGAN and CGAW independently for episodic and chronic migraine. Discontinuation rates for
CGAG, CGAH and CGAN were adjusted to 3-month rates assuming events leading to
discontinuation are equally distributed across the 6-months double-blind treatment period.
After discontinuing galcanezumab treatment, patients go back to baseline monthly migraine
headache days over time, which was informed by the washout period data from galcanezumab
trials. & 4-14 summarises the discontinuation rate for the assessment period. Discontinuation
due to adverse events is explored in a scenario analysis. No discontinuation rate due to all-
cause is assumed for BSC, which is a conservative assumption since patients discontinued the
placebo-arm in the clinical trials of galcanezumab. No discontinuation rates are considered for
propranolol and valproic acid since discontinuation is captured by the persistency analysis of
the JMDC dataset.

#z 4-14 Probability of discontinuation due to all cause discontinuation or adverse events at the
end of the assessment period

Probability of Source
discontinuation

All-cause discontinuation

Episodic migraine — patients, for whom prior preventive treatments failed
Table S.1.a, CGAN, CGAG and CGAH adjusted

Galcanezumab [ for 3 months assuming linear distribution of
discontinuation [3]

Chronic migraine - patients, for whom prior preventive treatments failed

Galcanezumab [ Table S.2.a[3]

Discontinuation due to AE

Episodic migraine — patients, for whom prior preventive treatments failed
Table S.1.b, CGAN, CGAG and CGAH adjusted
for 3 months assuming linear distribution of

Galcanezumab - discontinuation, CGAW had zero events and is
manually added in the calculation [3]

Chronic migraine - patients, for whom prior preventive treatments failed

Galcanezumab [ Table S.2.b [3]

Source:
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[3]Y:¥prd¥ly2951742¥hta_submission¥output¥shared¥hta_japan¥masterfile_meta_ICpropanolol_validated_v2.xIsb.xlsx___Base.case.safet
y. tfls.rtf

Long-term discontinuation due to any reason (after month 3)

After the initial 3 months of treatment, patients who did respond to treatment could further
discontinue galcanezumab due to all-cause (e.g. loss of efficacy, patients decision, adverse
events). Data from both CGAP and CGAJ, two phase III, multicentre, randomised, open-label
studies assessing the long-term (12-month) safety and tolerability of galcanezumab in patients
with episodic migraine or chronic migraine were pooled to inform the discontinuation rate for
galcanezumab?®3:54, & 4-15 summarises the discontinuation rate after the assessment period
(month 3). Based on the data from the studies, galcanezumab was well-tolerated and has
quite low discontinuation rate due to AE after month 3. Considering the safety profile and the
maintenance of the efficacy of galcanezumab, it was reasonable to anticipate low
discontinuation rate after the assessment period if the patient was evaluated as a responder
at the time of month 3. Discontinuation due to adverse events is explored in a scenario analysis.
No discontinuation rate is assumed for BSC up to 12 months after which the placebo effect
dissipates. To avoid double counting, no additional discontinuation rate beyond the proportion
of patients being persistentat month 6, 9 and 12 is considered for propranolol or valproic acid
during the post-assessment period. All patients on valproic acid and propranolol discontinue
treatment by 24 months in line with the JMDC analysis (Appendix 4-1).

% 4-15 Rate of discontinuation beyond assessment period (after months 3)

Probability of Source
discontinuation

All-cause discontinuation

Table S.1.c, adjusted for monthly cycle rate,
Galcanezumab [ same rate is applied for episodic and chronic
migraine [3]

Discontinuation due to AE

Table S.1.d, adjusted for monthly cycle rate,
Galcanezumab [ same rate is applied for episodic and chronic
migraine [3]

Source:
[3]Y:¥prd¥ly2951742¥hta_submission¥output¥shared¥hta_japan¥masterfile_meta_ICpropanolol_validated_v2.xlsb.xlsx___Base.case.safet
y. tfls.rtf

Mean change of migraine headache days after discontinuation (BSC, propranolol or
valproic acid)

For patients on BSC, propranolol or valproic acid who discontinue for non-response, the mean
change monthly migraine headache days return to the baseline value based on patients losing
their effect immediately in the next month.

For patients on BSC who respond at the point of assessment at month 3, it is assumed that
these patients return to baseline monthly migraine headache days after a total of 12 cycles,
ie. the placebo effect dissipates. A return to baseline monthly migraine headache days for both
BSC responders and non-responders means that the placebo effects encountered in the trial
are negligible in the model. This assumption is based on the NICE committee’s preferred
assumptions from NICE technology appraisal of fremanezumab?*4 where it states that the
placebo response observed during the clinical trial would not be seen in clinical practice. This
assumption was also accepted by NICE in their guidance of galcanezumab“®. The base case
assumptions for the BSC arm is applied to both the episodic and chronic migraine analyses.
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For patients on propranolol or valproic acid who respond at the point of assessment at month
3, it is assumed that these patients return to baseline monthly migraine headache days after
24 months in line with the persistency analysis conducted in the JMDC database, which shows
that patients stop being on their 2" or 3 line treatment by month 24 (see 4-7). No
additional discontinuation rate was considered for propranolol or valproic acid to avoid double
counting.

Given the lack of washout period data and that propranolol and valproic acid are daily orals it
is assumed that the half-life cycle of the treatment is very short. Therefore, similar to BSC,
patients on valproic acid and propranolol return to baseline migraine headache days
immediately after they discontinued treatment.

Mean change of migraine headache days after discontinuation (galcanezumab arm)
Patients who discontinue galcanezumab, due to either non-response or all-cause reasons,
transition to the off-treatment health state, in which they wane back to baseline monthly
migraine headache days, are assumed to receive BSC only. These patients are assigned the
non-responder mean change monthly migraine headache days and return to baseline monthly
migraine headache days values over time. The wane back to baseline monthly migraine
headache days occurs at different rates for patients with episodic and chronic migraine. In the
base case, EM patients who discontinue treatment return to baseline over 13 cycles based on
the last observation of the double-blind treatment period (month 6) and the monthly migraine
headache day reductions observed in the washout period from CGAH (ie. month 7-month 10).
A simple quadratic function was fitted to the last five observations (month 6-10) (shown in
4-8) to predict the time required when migraine headache days return to baseline, which
resulted in the following function: y =[x+l (R?=0.9926).

4-8 Washout data -CGAH”?
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For the patients with chronic migraine, the same treatment waning is assumed as for episodic
migraine, ie. 13 cycles.

A scenario analysis is being conducted, which is informed by the open-label extension of the
CGAI trial (shown in 4-9). During the OLE period all patients received galcanezumab from
month 3 to month 12 and in contrast to EM, data on discontinued patients cannot be compared
between galcanezumab treatment and placebo. Due to this, the rate of mean change in
monthly migraine headache day decline has been calculated from the wash out period from
month 12 to 16. A rate of decline of 0.225 per cycle was applied to the chronic population
based on this data. The calculated rate of change is used for all chronic populations in a
scenario analysis, however due to differences in treatment efficacy and baseline values for
migraine headache days, the time it takes for the return to baseline is different for each
population.

4-9 Washout data - CGAI
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Period | , Period
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To note, the estimated rate of treatment waning after discontinuation for the galcanezumab
arms is based on the total population enrolled in the pivotal trials.

Summary mean change
A summary of the mean change and the data sources over time has been providedin % 4-16.
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% 4-16 Summary of mean change in monthly Migraine Headache Days
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Propranolol/valproic
acid
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4.2.1.6 Adverse events

Adverse events have not been explicitly modelled due to the small number of patients
experiencing serious adverse events, their transient nature, the limited impact these would
have on resource use and subsequently on the overall results, and to avoid double counting
since discontinuation due to all-cause has been included in the model.

The impact of the adverse events on the utility values from the trial is still included in the
model by modelling discontinuation due to all-cause, therefore explicitly capturing the impact
of adverse events on health-related quality of life would lead to double counting.

4.2.1.7 Mortality

In the cost-effectiveness analysis, only all-cause mortality, based on the national Japanese life
tables®?, is considered. Applying the population specific characteristics (see % 4-3) to the life
tables, allows the calculation of a monthly (cycle) mortality rate. Given conflicting evidence
shown in the literature regarding migraine-specific mortality, no additional mortality rate was
considered in the model74:75,

4.2.2 QOL {ED 4

Quality of life in migraine

Migraine is a complex neurological condition and its impact on patient’s HRQoL is multifaceted.
Health-state utility values (HSUVs) were estimated using the migraine-specific quality of life
questionnaire (MSQ) collected within the trials, with estimates predicted on data for reductions
in migraine headache days. The interplay between the complex nature of the ‘ictal’ burden
(that is, the experience of the migraine attack itself) and ‘interictal burden (that is, the
experience in between migraine attacks) on HRQoL is unlikely captured through reduction in
migraine headache days alone. Thereby underestimating the impact preventative treatments
such as galcanezumab have on HRQoL and also its cost effectiveness particularly compared to
best supportive care treatments. Hence, the application of a treatment effect to HSUVs may
capture the additional HRQoL benefit of preventative treatment such as reductions in the
intensity/severity of pain associated with migraine attacks, disability caused by migraine
attacks and the interictal burden between attacks.

Several studies have been performed to qualitatively and quantitatively capture the complex
nature of symptoms that impact patient’s HRQoL.

General impact of migraine

Migraine causes negative effects on various areas of patients’ lives. A cross-sectional study in
adults with episodic migraine (EM) or chronic migraine (CM) in Germany, Italy, and the USA
who completed an online survey reported important limitations resulting from migraine in
private, professional, and social aspects of life, mainly the disruption of daily routines,
significant strain in personal relationships, difficulty caring for children, and missed days of
work, deadline, or social events”®. In addition, anxiety and frustration were frequently cited as
the emotional consequences of migraine in private/social life and professional life.

A number of studies have also highlighted the substantial impact of migraine on patients’
physical health. Patients have remarked on the intensity of pain and the discomfort caused by
light and noise during attacks, and how this has made sleep difficult, and had various other
effects, including bodily pain, tiredness, sweating, and loss of memory’7. Poor sleep quality, in
particular, has been shown to be associated with poor health, significant functional and
cognitive impairment, and psychiatric comorbidity78.
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The different psychosocial difficulties related to migraine were investigated in a systematic
review of 51 papers reporting clinical trials and observational studies’®. A total of 34
psychosocial difficulties were identified. The most frequently studied were related to eight
areas: emotional problems, decreased vitality and fatigue, pain, difficulties at work, decreased
physical health, decreased mental health, poor social functioning, and increased global
disability. The review found that there were two major determinants of improvements in
psychosocial difficulties: (1) decreased frequency of headaches; and (2) migraine treatments.
Symptomatic medications in the included studies were triptans, which showed evidence for
improving emotional problems and work efficiency. However, the most important determinants
of improvements in psychosocial difficulties were preventatives medications, which showed
evidence for improving emotional problems, work efficiency, global disability, physical health,
and mental health 79.

In regard to the economic relationship, research has reported predictive factors for higher total
costs among patients treated for migraine, which included lower health index utility score per
the SF-6D (Short Form 6 Dimension) and lower physical functioning per the PCS (physical
composite summary) of the SF-12 (Short-Form Health Survey) 80, Notably, comorbidities were
not statistically significant predictors of being in the highest cost category. Measures associated
with the frequency of migraine, including preventive eligibility per current or past use of
migraine preventives and preventive eligibility per acute medication overuse, were also
significant predictors in the model. This research further demonstrated the importance of
variables that capture the ictal and interictal disease burden when evaluating economic
outcomes.

Pain

Patients report that pain is the most intense and disabling symptom during a migraine attack.
In a US cross-sectional, real-world analysis, pulsating/throbbing pain and unilateral pain were
the most bothersome symptoms associated with migraine (i.e. impacted lifestyle or work),
being reported as such in >50% of patients, both EM and CMB8!, This was despite patients
taking acute and/or preventatives treatment. Pain was also the most commonly self-reported
symptom of migraine in 91.7% of users in an analysis of data from the Migraine Buddy®
smartphone application 82. Overall, 63.6% of all migraine records from the application
(n=28,152 attacks recorded in 3900 individuals) reported a pain intensity of 25 (on a scale of
1-10, where 10 = worst pain), which corresponded to an inability of individuals to perform
some of even any activitiess2. Pain intensity was similar regardless of migraine frequency (see
4-10).
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4-10 Pain intensity reported in migraine records captured by the Migraine Buddy®©
smartphone application across 17 European countriess
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Other migraine symptoms

In addition to pain, several other symptoms that are characteristic of migraine attacks have
been described by patients. The importance of non-pain symptoms has been highlighted by
regulatory agencies. Both the European Medicines Agency (EMA) and US Food and Drug
Administration (FDA) emphasize the value of measuring symptoms from the patient
perspective and recommend the assessment of migraine-associated symptoms (N/V,
photophobia, phonophobia) when evaluating migraine treatment efficacy 83.

In the Swedish population-based survey of 423 patients with self-considered migraine (45%
diagnosed by a physician), symptoms of migraine attacks included photo-/phonophobia (96%
of patients), throbbing/aggravation (87%), prodrome (81%), nausea and vomiting (N/V; 79%),
unilateral pain (77%), and aura (44%) (Linde and Dahlof et al, 200484). Aura was more
frequently reported by patients with a physician’s diagnosis of migraine versus those with self-
considered migraine (61% vs 29%). The most troublesome symptoms during migraine attacks
were photophobia (in 6% of patients), phonophobia (3%), and nausea (5%). As described
above, 86% of patients described pain as the most troubling symptom.

Migraine symptoms related to mood and cognition were commonly reported in an analysis of
data captured by the Migraine Buddy®© smartphone application across 17 European countries
(n=28,152 attacks in 3900 self-diagnosed individuals). Symptoms that included nausea,
anxiety, confusion, blurred vision, moodiness, or giddiness were reported in 87.3% of
individuals. Symptoms related to environment such as tinnitus, and sensitivity to light, noise,
or smell were reported in 85.5% of individuals82. A relatively high rate of anxiety and/or
depression during a migraine attack (as a symptom or trigger) was also reported in 44.8% of
individuals with CM, 40.9% with EM and 8-14 migraine days/month, and 34.7% with EM and
4-7 migraine days/month82,

Health-related quality of life between migraine attacks

Migraine not only adversely affects patient’s HRQoL during an attack, but also has an impact
between attacks®>. Interictal burden has been defined as ‘any loss of health or well-being
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attributable to a headache disorder reportedly experienced while ‘headache-free’86. There are
numerous reasons why patients with migraine continue to experience the negative impact of
their disease between attacks; for example, in those experiencing frequent attacks, excessive
worry, and fear about when the next attack will strike may occur8é. Avoidance behaviours might
also occur, with patients trying to limit triggers through lifestyle compromises that may
ultimately diminish pleasure in life. The importance of interictal burden lies in the fact that this
period is typically present for more days in the month than the ictal period, especially in those
with EM86,
The extent of interictal burden in 6455 patients with headache (2959 of which had migraine,
45.8%) was determined in a European cross-sectional survey using modified cluster sampling
from the adult population (18-65 years of age) in nine countries (the EuroLight Project) 86.87 ,
EuroLight involved the administration of a questionnaire that included questions with ‘yes/no’
answers regarding elements of headache burden likely to be experienced interictally, as
follows:

e Q1. Were you anxious or worried about your next headache episode?

e Q2. Was there anything you could not do or did not do because you wanted to avoid

getting a headache?

e Q3. Did you feel completely free from all headache symptoms?
>70% of patients with migraine gave an ‘adverse response’ to one of the three questions (i.e.
yes to Q1 and Q2, and ‘no’ to Q3), indicating the considerable degree of interictal burden
experienceds”, 4-11 presents in detail the results to response of each question.

4-11 Participants with migraine in the EuroLight Project reporting interictal burden®®
30
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Lilly has conducted an analysis to determine if treatment with galcanezumab can reduce
interictal burden, i.e. migraine-related impairment between attacks. A correlation analysis was
subsequently conducted on patient-reported outcomes (PROs) collected in the CGAW study (%

4-17) to assess whether the interictal burden was adequately captured in other measures
included in the study 88,

% 4-17 Outcomes included in the correlation analysis
Patient-Reported Outcomes Outcome Measurement

MIBS-4 Migraine Interictal Burden Scale Disruptions to life on days without
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headache

MIDAS Migraine Disability Assessment Disability due to migraine headache

MSQ v2.1 Migraine-Specific Quality of Life Functioning in various aspects of life
Questionnaire

PGI-S Patient Global Impression of Severity Severity of overall migraine illness

GAD-7 Generalized Anxiety Disorder Anxiety symptoms

PHQ-9 Patient Health Questionnaire Depression symptoms

WPAI Work Productivity and Activity Impact of migraine on ability to do work

Impairment

and regular activities

Outcome Measurement

Days per month with migraine headache
Days per month with no headache or other
migraine symptoms

Additional Outcomes
Monthly migraine headache days
Symptom-free headache-free days

Patients treated with galcanezumab experienced statistically significant greater reductions in
interictal burden (LS mean change, -1.8 point reduction on the MIBS-4 scale) compared to
placebo (LS mean change, -0.8 point reduction on the MIBS-4 scale). The Spearman’s Rank
Correlation Coefficients (Rho) were determined for MSQ Total correlation to other PRO outcome
measures. The correlation analysis of the MSQ-total and monthly migraine headache days was
moderate (-0.52 at month 3), indicating that ‘ictal’ measures, such as migraine headache days,
do not fully capture the HRQoL in migraine. MSQ-Total was most strongly correlated with PHQ-
9, MIBS, MIDAS and PHQ-9 (¥l 4-12). This resultis not surprising since the MSQ was designed
to measure both ictal and interictal burden of migraine (recall period of 4 weeks)ss.

The review of HRQoL data above presents a qualitative and quantitative review of the ‘ictal’
and interictal burden of migraine that impacts patient’s HRQoL. Not all can be attributed to a
change in monthly frequencies of MHDs. HRQoL, measured with the MSQ, is unlikely to be
explained through a change MHD frequency alone. Contributing factors are also symptoms
associated with the intensity and severity of pain of a migraine headache day, disability caused
by migraine headache days, as well as the ictal an interictal burden (see 4-12). However,
these could be explained by the administration of preventative medication which has been
shown as one of the most important determinants of improvements in psychosocial difficulties,
which evidence showed improved emotional problems, work efficiency, global disability,
physical health, and mental health 89,

4-12 Heat maps show correlations between outcomes examined at Months 3, CGAW ITT
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Migraine-Specific Quality of Life Questionnaire version 2.1

CGAG, CGAH, CGAI, CGAN and CGAW studies all collected the migraine-specific quality of life
questionnaire (MSQ v2.1), which is a disease specific quality of life instrument. The Migraine-
Specific Quality of Life Questionnaire version 2.1 (MSQ v2.1) is a self-administered health
status instrument that was developed to address the physical and emotional impact on
functioning that is of specific concern to individuals suffering from migraine headaches. The
instrument consists of 14 items that address 3 domains: (1) Role Function-Restrictive; (2) Role
Function-Preventive; and (3) Emotional Function®0 . The restrictive domain specifically
measures disability as related to the impact on performance of normal activities, with the
preventive domain addressing complete functional impairment and the emotional domain
assessing the feelings related to disabling monthly migraine headache days. Responses are
given using a 6-point Likert-type scale, ranging from “none of the time” to “all of the time.”
Raw scores for each domain are computed as a sum of item responses, with the collective sum
providing a total raw score that is then converted to a 0 to 100 scale, with higher scores
indicating a better health status, and a positive change in scores reflecting functional
improvement®!.92, The instrument was designed with a 4-week recall period and is considered
reliable, valid, and sensitive to change in functional impairment due to migraine®?.93,

The EQ-5D-5L quality-of-life instrument was administered in the CGAW study only, which
excluded patients with one prior preventive treatment failure. Despite this limiting factor, the
trial results from CGAW for MSQ v2.1 and EQ-5D-5L (mapped to the EQ-5D-3L) were compared
to assess which instrument produced reliable results for the economic analysis. Past NICE
appraisals for onabotulinumtoxinA, erenumab, and fremanezumab (NICE, 2012; 2019a and b)
for preventing migraine have preferred the MSQ over the EQ-5D, stating that the EQ-5D may
not be sensitive and does not capture all the important symptoms of disease that impact
patient’s quality-of-life. A reason for this may be the insufficient recall period of “today” for the
EQ-5D in migraine and the frequency of administration in clinical trials.

The EQ-5D-5L instrument collects HRQoL information at a single point in time, as it asks
patients to complete the questionnaire based on how they feel “today”. In addition, the
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instrument was administered at baseline and once again at study visit at 3 months at the end
of the double-blind period of CGAW. Patients who experienced a migraine were unlikely to
attend a study visit on that specific day. Given the recall period being today, it is therefore
more likely to capture utility results similar to that of the population norm (see 4-13). This
may explain the differing results observed between the two instruments, since patients were
asked to complete the questionnaire when they may not have been experiencing a migraine
attack.

In contrast, the MSQ was administered monthly throughout the randomized phases of CGAG,
CGAH, CGAI, CGAN and CGAW. The MSQ has a 4-week recall period; therefore, it may have
the ability to capture interictal burden, or impairment between attacks®4, as well as capturing
more granular changes in HRQoL due to attacks in the preceding 4-weeks, which the EQ-5D is
not able to do given the short “one point in time” recall period.

A visual assessment of the individual patient utility values, the observed mean, and the
estimated mean utility values as a function of Migraine Headache Days from CGAW are shown
in 4-13. This shows that there is minimal change in utility when measured using the EQ-
5D compared to the MSQ with increasing monthly migraine headache days.

4-13 Utilities derived from the MSQ and from the EQ-5D-3L estimates, for each number of
Migraine Headache Days, at Month 3 using CGAW data
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Utilities derived from the Migraine Specific Quality of Life instrument

A literature review was conducted during the model development; however the search yielded
no results related to utility data while on galcanezumab treatment. As such, MSQ utility data,
collected in the galcanezumab clinical trial program, were mapped to the EQ-5D-3L to estimate
the quality of life of patients for the populations indicated in the analytical framework provided
by C2H, for the purpose of the Japanese economic model. Using trial-specific information
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allows to more accurately depict the impact of small changes in migraine headache days on
HRQoL and to capture the treatment specific effect of galcanezumab over placebo (‘BSC’) on
HRQoL.

AR DBEY HEEREDFEMN QOLEIZE % 55 E% EQ-5D ITEYIELLEHE 35 2 &IETEL L, CD-H1 %
(X, UTDEIHTOERIZEY MHD UK O#)I7%HE(LT- EQ-5D-3L MR a7 ICHRE T AEIFK Z/ER
L.fEAL,

1. FEEREOEEEREMRETHS MSQZEQ-5D-3LICTYEV S L. 8T 37T X LFRIEE T
(Gillard et al. 201295)%RL). CGAN, CGAH. CGAG. CGAI. CGAW HEI- LY lishi- MSQ N 5
EQ-5D-3L(UK %#1)7)[2&k% QOL fE &K 1=,

2. CGAN. CGAH, CGAG, CGAI, CGAW RERICHEWLTEfS - MHD 2R, EERSHTIZEKY. MHD
Mo 1. TR QOLEEHTE THERIGRK TIERLT-,

EEEnTotRIL, Gillard et al. IZTREN T ILTYX LEZFERALTLSA, ChiX UK DRYTEEEIZL
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£BTA)yrELEISZEEZ SNT=,
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Following a technical document from the NICE Decision Support Unit, which states that
mapping can be used to predict EQ-5D data °¢, utilities were derived using a previously
independently derived and published mapping algorithm by Gillard and colleagues 20129, The
mapping function was derived based on data from the International Burden of Migraine Study
(IBMS). The IBMS study is a global, cross-sectional web-based survey, which enrolled patients
from Australia, Canada, France, Germany, Italy, Spain, United Kingdom, Taiwan, Brazil and US
and was conducted from February to April 2009. Patients were at least 18 years of age who
experienced headaches over the last 3 months and met the ICHD-II criteria. The total sample
consisted of ~10,000 patients. The survey collected information using the MSQ v2.1
questionnaire as well as the EQ-5D-3I. Based on this dataset, Gillard and colleagues (2012)9°
estimated a function, which allows to map the results of the Migraine-Specific Quality-of-Life
Questionnaire (MSQ) domain scores collected at each month for episodic and chronic migraine
patients to the EQ-5D-3l using the UK country-specific utility tariffs. Ordinary least squared
regression models were constructed to estimate EQ-5D questionnaire utility values from MSQ
v2.1 domain scores. The UK valuation set for raw EQ-5D questionnaire scores were used as
the dependent variable, while the disease specific scores of the MSQ (RP, RR, EF) were
considered as independent variables resulting in the following model:

EQ-5D questionnaire = g + 81 MSQ-RP + 3> MSQ-RR + 83 MSQ-EF + error.

Gillard and colleagues 20129 also derived an alternative regression model considering type of
migraine with additional covariates, which was stated to be the preferred model. However,
some of the covariates were not clearly defined. For example, they considered “headache
medication” as a covariate without specifying what specifically counted as headache medication.
Therefore, it was decided to use the model without covariates as highlighted in 4-14.,

No other published mapping function allowing for the inclusion of alternative country-specific
utility sets were identified in the literature. The following steps were undertaken to derive the
utilities for the Japanese cost-effectiveness model.
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4-14 Mapping steps from MSQ to EQ-5D-3I
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To apply Gillards algorithm to galcanezumab RCTs
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To estimate Ultilityx using MHD and treatment as
observed in galcanezumab RCTs by line of treatment

MHD, CGAN, CGAG,
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)
Y
Utility"yx = fo(MHD, treatment)

f1 refers to the Model 1 (Utility~uk=a + B1 MSQ-RP+ > MSQ-RR+ 33 MSQ-EF + error)
Utility ~uk is the health index score with the EQ-5D UK value sets applied

Utility values were estimated for each migraine headache day frequency ranging from 0 to 30
to match the patient population with 1 or 2 prior preventive treatment failures and for those
who have more than 3 prior preventive treatment failures for baseline, representing the health
state ‘off treatment’ and month 1-3, representing the health state ‘on-treatment’ using the
mapping function developed by Gillard et al 20129. The utility models specified by Gillard et
al 20129 were used to further investigate whether the treatment effect variable should be
included into the regression.

A linear model was used to estimate the utilities associated with the monthly migraine
headache days at baseline using the observations for the subpopulations of interest in CGAG,
CGAH, CGAI, CGAN and CGAW. Independently, migraine headache days as observed in month
1 to 3 were modeled using a mixed model for repeated measures with migraine headache days
and study treatment as covariates and an unstructured variance covariance matrix. This model
allowed to account for the full extent of the longitudinal data structure as highlighted in Griffiths
201797, The observations and predictions for the patient population with a history of 1 or 2
prior preventive treatments or those with at least 3 prior preventive treatments is presented
in 4-15.
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4-15 Mixed model for repeated measures to predict utilities considering observations at
month 1, 2 and 3

a) Patients with a history of 1 or 2 prior preventive treatments b) Patients with a history of 3 or more prior preventive treatments
© o |
o | o
© © |
o (=}
-1 w
2 < | 2 < ]
! o 5 ©
= L
o o served Plac
- = —— Observed Plac R Observed Placebo
o — Cb;mz t:;a'-ct:)D © —_ gaii':e?r:.::uc)p )
Exvecict (W)  Soebo Pt (D) Y20
Predict (MHD) LY120mg
e 4 2
© o
| I I I I I | T 1 1 T T T T
0 5 10 15 20 25 30 0 5 10 15 20 25 30

MHD il

Source: prd/ly2951742/hta_submission/output/shared/hta_japan/utilities_m123_Gillard_dtt3.docx,
prd/ly2951742/hta_submission/output/shared/hta_japan/utilities_m123_Gillard_failed1or2.docx

Considering the statistically significant covariate ‘study treatment’, differential utilities values
for the analysis of galcanezumab compared to best supportive care (BSC) were applied, taking
account of the observed treatment effect in the clinical trials. Doing so, can account for
additional aspects of migraine which may impact HRQoL not captured solely through the
change in the frequency of migraine headache days (see also section 3.2, & 4-18). The
treatment effect is statistically significant across both patient populations of interest using
CGAG, CGAH, CGAI, CGAN and CGAW. For the comparison to propranolol and valproic acid,
the utility values associated with galcanezumab for the health state ‘on-treatment’ are applied
for both galcanezumab and either propranolol or valproic acid depending on the comparison.

%k 4-18 Regression parameters of the mixed model considering month 1 to 3 using trial data
from CGAG, CGAH, CGAI, CGAN and CGAW

Failed 1 or 2 Failed 1 or 2 Failed =3 Failed =3
preventative preventative prior prior
s s Pr(>|t]) preventative preventative
s s Pr(>|t])
(Intercept) 0.76960 <0.0001 0.74830 <0.0001
MHD -0.01182 <0.0001 -0.01242 <0.0001
Treatment 0.02687 <0.01 0.05771 <0.001
Observation 2408 1436
s
AIC -4143.2 -2305.6
BIC -4114.2 -2279.3
Source: /lillyce/prd/ly2951742/hta_submission/output/shared/hta_japan/utilities_m123_Gillard_failed 1or2.docx;

/lillyce/prd/ly2951742/hta_submission/output/shared/hta_japan/utilities_m123_Gillard_dtt3.docx

Differences in HRQoL are therefore captured in the cost-effectiveness model through
differences in the frequency in migraine headache days and the treatment applied to the model
and subsequently whether patients are in the ‘on-treatment’ or ‘off-treatment’ health state.
The ‘on’-and ‘off-treatment’ utilities were selected for use in the economic model using
migraine headache days and treatment effect as the only covariates in the model (see % 4-
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19).

%= 4-19 Alternative utility values used for the comparison to BSC, propranolol or valproic acid
with base case settings

Health-State Base case Galcanezumab Comparator
First-cycle Initiate treatment Off-treatment Off-treatment

vs BSC Galcanezumab BSC
Responder

vs propranolol/valproic acid

Galcanezumab

Galcanezumab

Discontinuation

due to non-
response (3-month
assessment)

Patients return to baseline
migraine headache days

Off-treatment

Off-treatment

Discontinuation

due to All-cause
(long-term, per-
cycle)

Patients return to baseline
migraine headache days

Off-treatment

Off-treatment

% 4-20 presents the number of observations from CGAG, CGAH, CGAI, CGAN and CGAW and
the predicted utility values as a function of humber of migraine headache days and treatment
covariate for the population with a history of 1 or 2 prior preventive treatment(s) and
separately for those patients with a history of at least 3 prior preventive treatments. No utilities
were predicted for the subpopulation of patients who only use a 2"d line preventive treatment
or only use a 3™ line preventive treatment due to the limited number of observations, which
will impact the precision of estimates. Hence, for those two subpopulations, the same utilities
are applied as for the patients with a treatment history of 1 or 2 prior preventive treatments.

108



5% 4-20 Trial utilities for subgroup of patients failed 1 or 2 preventive treatments or at least 3 preventive treatments -
EQ-5D-3L values (mapped from MSQ)

Population with a history of 1 or 2 prior preventive

Population with a history of at least 3 prior preventive

No. treatments treatments
of Baseline Galcanezumab BSC Baseline Galcanezumab BSC
PPN iy v | veiyvawe | n | Uy | Gy ]| ) | ey
0 NA 0.7874 58 0.7965 26 0.7696 NA 0.7681 41 0.8060 0.7483
1 NA 0.7700 49 0.7847 37 0.7578 NA 0.7514 28 0.7936 7 0.7359
2 NA 0.7526 51 0.7728 63 0.7460 NA 0.7347 35 0.7812 13 0.7235
3 NA 0.7351 79 0.7610 65 0.7341 NA 0.7180 37 0.7688 21 0.7110
4 31 0.7177 71 0.7492 91 0.7223 9 0.7014 43 0.7563 30 0.6986
5 37 0.7003 63 0.7374 76 0.7105 13 0.6847 39 0.7439 23 0.6862
6 39 0.6829 60 0.7256 90 0.6987 13 0.6680 48 0.7315 33 0.6738
7 58 0.6655 25 0.7137 67 0.6869 13 0.6513 25 0.7191 25 0.6614
8 57 0.6480 67 0.7019 86 0.6750 32 0.6346 41 0.7067 33 0.6489
9 63 0.6306 53 0.6901 105 0.6632 29 0.6179 38 0.6942 39 0.6365
10 56 0.6132 45 0.6783 110 0.6514 39 0.6012 37 0.6818 50 0.6241
11 67 0.5958 34 0.6665 68 0.6396 33 0.5845 29 0.6694 47 0.6117
12 48 0.5784 34 0.6546 79 0.6278 29 0.5679 19 0.6570 39 0.5993
13 42 0.5609 27 0.6428 89 0.6159 22 0.5512 26 0.6446 35 0.5868
14 53 0.5435 28 0.6310 54 0.6041 36 0.5345 21 0.6321 33 0.5744
15 25 0.5261 17 0.6192 42 0.5923 31 0.5178 6 0.6197 23 0.5620
16 24 0.5087 20 0.6074 59 0.5805 16 0.5011 17 0.6073 34 0.5496
17 27 0.4912 11 0.5955 38 0.5687 11 0.4844 15 0.5949 37 0.5372
18 29 0.4738 15 0.5837 37 0.5568 24 0.4677 6 0.5825 46 0.5247
19 26 0.4564 10 0.5719 33 0.5450 19 0.4510 12 0.5700 34 0.5123
20 28 0.4390 12 0.5601 17 0.5332 23 0.4343 13 0.5576 28 0.4999
21 19 0.4216 14 0.5483 23 0.5214 18 0.4177 15 0.5452 24 0.4875
22 20 0.4041 12 0.5364 26 0.5096 16 0.4010 7 0.5328 24 0.4751
23 17 0.3867 5 0.5246 18 0.4977 11 0.3843 5 0.5204 14 0.4626
24 17 0.3693 6 0.5128 22 0.4859 15 0.3676 9 0.5079 23 0.4502
25 14 0.3519 9 0.5010 13 0.4741 10 0.3509 4 0.4955 30 0.4378
26 14 0.3345 > 0.4892 21 0.4623 7 0.3342 4 0.4831 11 0.4254

109




27 13 0.3170 3 0.4773 13 0.4505 12 0.3175 6 0.4707 13 0.4130
28 10 0.2996 3 0.4655 14 0.4386 9 0.3008 3 0.4583 9 0.4005
29 7 0.2822 4 0.4537 8 0.4268 4 0.2841 3 0.4458 6 0.3881
30 NA 0.2648 7 0.4419 21 0.4150 NA 0.2675 4 0.4334 12 0.3757

Source:/lillyce/prd/ly2951742/hta_submission/output/shared/hta_japan/utilities_m123_Gillard_failed1or2.docx;
/lillyce/prd/ly2951742/hta_submission/output/shared/hta_japan/utilities_m123_Gillard_dtt3.docx;
lillyce/prd/ly2951742/hta_submission/output/shared/hta_japan/utilities_baseline_Gillard_dtt3.docx;

lillyce/prd/ly2951742/hta_submission/output/shared/hta_japan/utilities_baseline_Gillard_failed 1or2.docx
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4.2.3 ERD/ISA—2DFH

4.2.3.1 Cost and resource use
The cost effectiveness model considers the resource use and cost of emergency room
department (outpatient visits), hospitalisations (DPC service), physician visits, administration
costs and acute medications. Costs and resource use relating to each component are described
in subsequent sections.

4.2.3.2 Drug acquisition costs

Drug acquisition costs were calculated by combining the cost per unit and the required number
of units per cycle. The drug costs per pack, dosing and frequency of dose administration is
shown in % 4-21. Drug costs were sourced from the NHI price list®8. If available branded drug
prices were used. Allowing a unit per cycle costing gives detailed reflections of the annual costs
associated with each treatment. The most relevant comparators are propranolol, valproic acid
(sensitivity analysis only) and BSC for episodic and chronic migraine patients. BSC comprises
of self-administration of acute medications and resource use associated with the specific mean
change migraine headache days. BSC was not associated with additional costs as both
galcanezumab and active comparators are assumed to be given with the same acute
medication received in BSC. The daily dose for propranolol and valproic acid was informed by
the analysis of the local claims database (JMDC 2021 (Appendix 4-1)).

% 4-21 Drug costs, dosing and frequency of dose administration

Galcanezumab Propranolol Valproic Acid
120mg
mg/unit 120 10 100
Unit cost ¥45,1652 ¥11.60° ¥10.102
Loading dose 240mg for first N/A N/A
injection®
Dose (mg) 120mgP 21.59mge 334.76mg"
Administration/cycle 1 30 30
Frequency (day) 30 30 30
Dose/cycle 120mg 647.70mg 10042.80mg
Source @NHIprice list (2021) *® @NHIprice list (2021)%, @NHIprice list (2021)%,
°PMDA, 2021* €JMDC 2021 (Appendix 4-1) €JMDC2021 (Appendix 4-1)

The model allows for a loading dose and different dosing cycles based on the product
characteristics for the respective treatment. For the loading dose of galcanezumab, this is
applied in the first cycle of treatment and is applied in addition to the maintenance dose.
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4.2.3.3 Resource use and unit costs

Healthcare professional use

The model considers resource use, like healthcare professional use by each migraine
headache day, which was informed from an analysis conducted by Kikui et al 2020 50
using data from the Japanese National Health and Wellness Survey (NHWS) collected
in 2017. The study enrolled a sample of the general Japanese population, which was
divided into a migraine cohort defined by the ICHD-3 criteria with at least 4 migraine
headache days (N=378) and a matched non-migraine control cohort (N=1,512).

The study reported 6-month average medical resource use for the number of physician
visits (migraine cohort: 7.23; non-migraine cohort: 3.96), emergency room visits
(migraine cohort: 0.03; non-migraine cohort: 0.01) and hospitalisations (migraine
cohort: 0.80; non-migraine cohort: 0.49). Considering that not all medical resource
use in the migraine cohort may be attributable to migraine, it was assumed that the
surplus of the difference between the migraine and matched non-migraine cohort is
an appropriate proxy for the medical resource use associated with migraine. This
results in 3.27 physician visits/6 months, 0.31 hospitalisation/6 months and 0.02
emergency room visits/6 months. The migraine patients had on average 46 migraine
episodes over a 6-month period resulting in 7.67 mean monthly migraine headache
days assuming that an episode equals a day. Medical resource use per migraine
headache day was estimated by dividing the 6-month average use by the mean
number of migraine headache days reported over a 6-month period by patients. The
unit costs for each resource category (emergency department visits, hospitalizations,
and physician visits and pharmacy dispensing fee) are calculated using Instruction on
medical care fee points (April 2021). % 4-22 shows the costs used per resource and
the associated use per migraine headache day.

ik 4-22 Resource use and costs
Emergency room Hospitalisation”®

Physician visit*

use (outpatient) (DPC service)
Cost ¥34,165 ¥170,817 ¥3,130
ﬁverage use per migraine 0.00043 0.00674 0.07109
oy . . .

~assuming 4 days in hospital, *Physician visit (including tests etc is considered as an emergency situation but not using
emergency room)

Using published medical resource use by Kikui et al 202050 had some limitations: (i)
it was not specific to the target population who had a history of either 1 or 2 prior
preventive treatments or =23 prior preventative treatments or by subtype of migraine,
(ii) it is based on survey information not medical records and self-reported migraine.
However, the strengths of the approach taken by Kikui et al 2020 50 is that it does
allow to estimate the rate of medical resource use associated with each migraine
headache day due to the inclusion of the migraine and matched non-migraine cohort.
Being able to calculate the resource use by number of migraine headache days is
aligned with the underlying model structure. Moreover, the evidence for healthcare
professional resource use was based on local Japanese data from the general
population increasing the transposability of the results.

In addition to the healthcare professional resource use depending by migraine
headache day frequency ( & 4-21), an additional physician consultation and
prescription fee is assumed for the administration of galcanezumab every month at a
cost of ¥3,330/visit and for propranolol and valproic acid every other month at a cost
of ¥3,990/visit.

Acute medication use per migraine headache day frequency
The economic analysis also captures acute medication use per migraine headache day
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frequency by applying a binomial distribution to predict the frequency of acute
medication use with triptans, acetaminophen (paracetamol and containing products)
and NSAIDs, with each migraine headache day frequency. The number of monthly
migraine headache days with wuse of triptans or NSAIDs/aspirin or
acetaminophen/paracetamol were collected daily via an eDiary in CGAG, CGAH, CGAI,
CGAN and CGAW. For this analysis all observations at month 3 were considered for
the subgroups of patients with a

I. history of 1 or 2 preventive treatment failures (ie. 2"d or 3 line preventive

treatment)
II. history of at least 3 prior preventive treatment failures (ie. =4th line preventive
treatment)

No separate analysis was performed for those patients who have a history of 1 failure
(ie. 2"d line) or 2 failures (ie. 3 line) due to lower number of observations given the
smaller sample and subsequently the greater uncertainty around the predictions. The
results for population (I) were therefore also applied for those patients who have a
history of 1 failure (ie. 2" line) or 2 failures (ie. 374 line). Although several distributions
were tested to predict the acute medication use by frequency of migraine headache
days, only the binomial distribution predicted no use of acute medication when
patients experienced no migraine headache days. Given the definition of this variable
and clinical plausibility, this distribution was chosen.

The weighted cost per day was based on the mean average daily dose informed by
the JMDC analysis (Appendix 4-2), the pack size, local uptake and branded drug cost,
if available, in line with the Japanese HTA guideline49. This results in daily costs for
triptans of ¥933.13, for acetaminophen/paracetamol of ¥23.04 and for NSAID/Aspirin
of ¥23.38.
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A summary of frequencies of resource use by category, excluding administration cost,
and the resultant total management costs by monthly migraine headache day
frequency is provided in % 4-23. The same number of healthcare professional visits
was assumed for patients irrespective of line of treatment, while acute medication use
was estimated for the patients with a history of 1 or 2 prior preventive treatments or
at least 3 prior preventive treatments resulting in slightly different total management
costs across the range of possible humber of migraine headache day frequency,
irrespective of treatment, as seen in % 4-23.
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% 4-23 Summary of medical resource use frequency and total cost by monthly migraine headache days

No. of
MHD

RN UL WNER=O

Physician
visits

0.0000
0.0711
0.1422
0.2133
0.2843
0.3554
0.4265
0.4976
0.5687
0.6398
0.7109
0.7820
0.8530
0.9241
0.9952
1.0663
1.1374
1.2085
1.2796
1.3507
1.4217
1.4928
1.5639
1.6350
1.7061
1.7772
1.8483
1.9193
1.9904
2.0615
2.1326

Hospitalisatio
n (DPC
service)

0.0000
0.0517
0.1033
0.1550
0.2067
0.2583
0.3100
0.3617
0.4133
0.4650
0.5167
0.5683
0.6200
0.6717
0.7233
0.7750
0.8267
0.8783
0.9300
0.9817
1.0333
1.0850
1.1367
1.1883
1.2400
1.2917
1.3433
1.3950
1.4467
1.4983
1.5500

AE visit
(outpatient

)

0.0000
0.0033
0.0067
0.0100
0.0133
0.0167
0.0200
0.0233
0.0267
0.0300
0.0333
0.0367
0.0400
0.0433
0.0467
0.0500
0.0533
0.0567
0.0600
0.0633
0.0667
0.0700
0.0733
0.0767
0.0800
0.0833
0.0867
0.0900
0.0933
0.0967
0.1000

Paracetamo NSAID
| use Use
0.00 0.00
0.18 0.46
0.36 0.91
0.54 1.35
0.72 1.79
0.90 2.21
1.08 2.63
1.27 3.04
1.45 3.45
1.64 3.84
1.82 4.23
2.01 4.61
2.20 4.98
2.39 5.35
2.58 5.70
2.77 6.06
2.96 6.40
3.15 6.73
3.35 7.06
3.54 7.38
3.74 7.69
3.93 8.00
4.13 8.30
4,33 8.59
4,52 8.88
4.72 9.15
4.92 9.42
5.13 9.69
5.33 9.94
5.53 10.19
5.74 10.44

Failed 1 or 2 prior treatments

Triptan
use
0.00
0.56
1.11
1.65
2.18
2.70
3.21
3.72
4.21
4.70
5.17
5.64
6.09
6.54
6.98
7.41
7.83
8.24
8.64
9.04
9.42
9.79

10.16
10.51
10.86
11.20
11.53
11.85
12.16
12.46
12.76

Total
costs
¥0
¥9,733
¥19,456
¥29,168
¥38,871
¥48,564
¥58,246
¥67,928
¥77,591
¥87,253
¥96,895
¥106,537
¥116,158
¥125,780
¥135,392
¥144,994
¥154,585
¥164,166
¥173,738
¥183,309
¥192,860
¥202,401
¥211,942
¥221,463
¥230,984
¥240,494
¥249,995
¥259,486
¥268,966
¥278,436
¥287,907

Failed at least 3 prior treatments

Paracetamo

| use
0.00
0.07
0.15
0.23
0.31
0.41
0.51
0.61
0.72
0.84
0.97
1.10
1.24
1.39
1.55
1.72
1.90
2.08
2.28
2.49
2.70
2.93
3.17
3.43
3.69
3.97
4.26
4,57
4.89
5.22
5.57

NSAID

Use
0.00
0.33
0.68
1.03
1.39
1.76
2.13
2.52
2.91
3.31
3.72
4.14
4.57
5.01
5.46
5.91
6.38
6.85
7.33
7.83
8.33
8.84
9.36
9.89
10.42
10.97
11.53
12.10
12.67
13.26
13.85

Triptan

use
0.00
0.58
1.16
1.74
2.31
2.88
3.45
4.01
4.56
5.12
5.67
6.21
6.75
7.29
7.82
8.35
8.88
9.40
9.92
10.43
10.94
11.45
11.95
12.45
12.94
13.43
13.92
14.40
14.87
15.35
15.82

Total
costs
¥0
¥9,747
¥19,495
¥29,243
¥38,981
¥48,720
¥58,459
¥68,189
¥77,909
¥87,639
¥97,360
¥107,071
¥116,782
¥126,494
¥136,197
¥145,899
¥155,603
¥165,296
¥174,991
¥184,675
¥194,360
¥204,046
¥213,722
¥223,399
¥233,066
¥242,734
¥252,402
¥262,061
¥271,711
¥281,371
¥291,021

115



5. 2R

5.1 EX S (ERAXMRFEFFEBTRESA - TREH L0 1T)DRER

BRI RIHEEMEBTRESN-ATHRBAHICEDE 4 DORREHICHLTTROEY 2

WERELT=.

(a) FEEEFHHED 2HIBDAEXT 3FIBDBEETOREEFEREESE

B ZRMRSNT EBLERMRLEERELHTS)
O ZRASNMEDH HRIIEAFLLCERELET D)

(b) FEERFHED 2HEDAREXIFI 3FIBEDARETIEMRERESE

B ERAMRSN BLERMRLEEREHT D)
O ERz/MESH CHRIEFAEZEELTCERETLET D)

() FEERFPHED 3FIBDaEEHILLEREREREREERE

B ERMRSH BIERMRLEREHT D)
O ER&/MESH GIREIRFELTERZLET D)

(d) FEEETHED 3 BEDEREPILL-EEREREE

B ZERMRS T (BOERMREEREHTS)
O ER&/MESH GIREIRFELTERZLEETD)

5.1.1 EASFOBHER. WANR, BHBAHRL
SHREEAZ EOAHOBERBLCEADRREFREDEY TH.

(a) FEEEFRHED 2 FIBDREX I 3 FIBDBRETOREEFEFEERSE

- DHEROEYN
= BHrER ICER(H
7 BA L\ 75 Gl
R (QALY) | AR (QALY)| EHA (M) (M) JQALY)
E2liFoE 53001
Galcanezumab 12.570 0.230 ¥5,500,826 ¥1,396,932 ¥6,077,875
120ma.__
EL R R ey 12.340 / ¥4,103,894 / /
Propranolol
- BFAOWRDFAE
= ST e SR 434 - b s et BR 43 4if -
Galcanezumab 120mg Propranolol
FRAEERE ¥1,522,571 ¥6,387
NEZREH ¥105,599 ¥16,958
a2 AIREHR ¥2,813,546 ¥2,965,757
SHAERERE ¥1,059,111 ¥1,114,791
(b) FEEBRTIHED 2 FIB NDAEXIEL I FIBDAREETIEERERES
- DRRDEYN
x - woER ICER(H
% ALY) | 9% ALY
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BTl ot SR R Al
Galcanezuma 9.398 0.509 ¥9,879,533 ¥1,371,145 ¥2,691,706
b 120mg
iy BB fif
ELB IR i 8.889 / ¥8,508,388 / /
Propranolol
- BFRONERO
BmH STl o SR A 9T - Ee Bt BR il :
Galcanezumab 120mg Propranolol
FrHABRERE ¥1,701,604 ¥6,553
SRZEER ¥118,799 ¥17,401
a2 AlRER ¥6,047,006 ¥6,372,062
SMHABRERE ¥2,012,124 ¥2,112,371
(c) AEERTFHED 3FIBEDBEEZDLEL-REMFEREE
- DWHEROEN
x maER ICER(H
b = DA =
R (QALY) | AR (QALY)| EZH (M) (M) /QALY)
i R
Galcanezuma 12.158 0.381 ¥5,539,801 ¥1,087,066 ¥2,850,240
b 120mg
iy BB fif
EL R R 11.777 / ¥4,452,735 / /
BSC
- BFRONEROFHH
% F ET it et SR R Al - Ee B ot BR 4 4l -
Galcanezumab 120mg BSC
FHHABRERE ¥1,376,635 ¥0
SRZEER ¥94,839 ¥0
a2 AlRER ¥2,882,664 ¥3,155,769
SMHAERERE ¥1,185,662 ¥1,296,966
(d) FEERFPHED 3FKBDBEEZHILEL-IESRERES
- DWHERDOEN
x marER ICER(H
5 1= DANS H
R (QALY) | AR (QALY)| ZH (M) (M) JQALY)
i R
Galcanezuma 9.439 0.735 ¥9,853,551 ¥1,059,682 ¥1,441,739
b 120mg
iy BB fif
EL B R 8.704 / ¥8,793,870 / /
BSC
- BFRONRO
% F ETAifh et SR R Al - Ee B ot BR 4 4l -
Galcanezumab 120mg BSC
FhhaBRERE ¥1,699,115 Y0
NEZRER ¥118,615 ¥0
a2 AIREHR ¥5,758,503 ¥6,304,054
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¥2,277,318 ¥2,489,815

AUMAREANE |

5.1.2 BREST

5.1.2.1 EM#ERBOBERICEIKBRESH

AEDERMNRITMI NS ITRMEADHTHERSINRESTELTOL FIA B ZET o=,

ENENDORREF L LEBRABRIMEILUTDEY THS,

1. REEBETHED2HBEOBRICSVWVTEHREDFEREFTHENEZIIEERDE-OERATELR
WREMHERES

2. REFRTFHED2HBDARRICBEVTHREO BB FHENEZXIFEERO-OFERTER
WMEMFEERESE

3. FEREFHEDIKBDABERICEVWTHRFEORERFHENEERIIEMEFRD-OERTELR
WREMRERES

4. FEBETHEDIHEDBRICEVTHREORERTFHENESRXIFEHERO-OFEATER
WMEMFEERESE

AR EEFLISLV2:BEOHER FHECOIS/O0—)L L TOE) 055, 4%%E HI(Cx
LTERTEHEVEDO=EASHETOT5/0—)LTERELIzO T, /NLTOBREER
SR RER 3 KU 4: Best Supportive Care

HREUTITRY,

1  REEFPHEO2HBEORREICEVTEHRAED FEEFHENEZRFEMERADO-OERATE
BUOWREMREREES

- BoaHE BaER ICER(H
BR(QALY) | "QaLy) | ER () (M) /QALY)
Salca”ezuma 12.564 0.242 ¥5,572,347 | ¥1,422,129 ¥5,882,887
120mg
Valproic Acid 12.323 / ¥4,150,219 / /

2 REBETHEDO2KIBDBERIZEVWTERED FEETHENAEZXFIEERO-OFERTE

FUVMEMREERESE
= BAUME BHER ICER(M
IR (QALY) (QALY) ZR (M) (M) /QALY)
Galcanezuma
b 120mg 9.395 0.572 ¥10,047,701 ¥1,465,894 ¥2,562,916
Valproic Acid 8.823 / ¥8,581,806 / /

3 REBETHEDOIKIBDBRIZEVWTHED FEETHENAEZXFEERO-OFERTE

TUOWRIEMRERESE
" BAWE BAER ICER(F
BR(QALY) | “QaLy) | ER () (M) /QALY)
(baallggnezuma 12.674 0.324 ¥5,218,126 | ¥1,216,247 ¥3,751,390
mg
BSC 12.349 / ¥4,001,879 / /

4  FEREFPHEDOIKBDERICEVWTERED REETHES

RIS R EREEE

EERXFEMERDOE-OERATE
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« EoshE BHEH ICER(M
& (QALY) (QALY) ER (M) (M) /QALY)
Sal'ggnezuma 9.524 0.604 ¥9,490,615 | ¥1,086,106 ¥1,798,947
mg
BSC 8.920 / ¥8,404,509 / /

FEDERMHRAMICENT, FEBEFHED 2 FIEDAREORMBRERLELTIRTS/O0—)LIZD

WTERIRL=AY, TRTZ/A—ILDFRAXELD

=* 2
bz SR

REELTUTOEREENZET S,

® JEXME, [REXERDELTNDHLEE, BMRARIETFTIVF—X, KRBT F—2 X
DHHEE, SEXTERZESTHRIK, EEJ0v2L 11 B), AE70vY, RF £ ER
BOHLEE. DRME aVIOEE MENEICLPZALTL0HIEE, S>HNELT 2D
HHEE, EMEENEE RIBBREBREOREE, EEOXRERREZTOHLEE, RAR
DEEMIEDERE, VSN TIVREFTRIEZREFOESE

REREZHREL-LET. REXWR, BMEE SLURIKICODVWTHERBREICS TS HEESE
ELTRELTVSEIAEH/RA 4 IMDC ORRR—RADLETFT—42 &Y 2005 £hin 2021 £

DEMTIREI LIz, TDHERELUT ORISR,

ICD10 O—FK BEEESE
_ BIEBEZREEBEEH | (n=35,116)I1Zk

REER | BREE 28
SEXmE G43 J45 2,670 7.6%
1EC It £ iE G43 195 561 1.6%
AR G43 R0O0O1 30 0.08%
g 9.3%

Hgi: JDM-PV

BEERETHED 2 FIEDBEIZBLT. 7O075/0—-)LOERERDE-HIZN\IILTOEFERT5
£E1£9.3%ThHb,

5.1.2.2 Deterministic sensitivity analyses (DSA)
ERNHIH T DBESFORBREBAS,

e Episodic Migraine population with a history of treatment failure to 1 or
2 prior preventive migraine treatments (Propranolol comparison)

The result of the deterministic sensitivity analysis (DSA) in the episodic migraine
patient population with a history of 1 or 2 prior preventive treatments (ie. 2nd or 3rd
line preventive treatment) comparing galcanezumab to propranolol is presented in
5-1 and % 5-1. The most impactful parameters are the utility treatment effect
observed in the clinical trial program of galcanezumab, followed by the mean change
from baseline in monthly migraine headache days for galcanezumab and discount
rates for QALYs. All upper and lower bound ICERs remain below the ¥7,500,000
willingness to pay threshold. % 5-1 provides a comprehensive overview of the results
of various variables tested in the DSA in the episodic migraine patient population with
a history of 1 or 2 prior preventive treatments comparing galcanezumab to propranolol.
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5-1 DSA in the episodic migraine patient population with a history of 1 or 2 prior
preventive treatments (propranolol comparison)

ICER (¥)
5,000,000 5,500,000 6,000,000 6,500,000 7,000,000

Utility analysis - Treatment effect- Fail 1 or 2
Galcanezumab 120mg - mean change
Discount rates - QALY

Utility analysis - Intercept_Fail 1 or 2
Discount rates - Cost

Galcanezumab 120mg - Response Rate (50%)

Parameter

Utility analysis - MHD Coefficient - Fail 1 or 2

Propranolal - mean change

Cost - Hospitalisation

Use per migraine day - hospitalisation

M Lower Bound M Upper bound
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%= 5-1 Detailed results of the DSA for the episodic migraine patient population with a history of 1 or 2 prior preventive treatments
(Propranolol comparison)

Galcanezumab Propranolol Incremental A ICER

Parameter Range ICER N

Cost QALY Cost QALY Cost QALY in %
Base case ¥5,500,826 12.5698 ¥4,103,894 12.3400 ¥1,396,932 0.2298 | ¥6,077,875

Discount rate - LB (0.00%) ¥5,500,826 15.6860 ¥4,103,894 15.4295 ¥1,396,932 0.2565 ¥5,446,813 -10.38%
QALY UB (4.00%) ¥5,500,826 10.3157 ¥4,103,894 10.1075 ¥1,396,932 0.2081 ¥6,712,299 10.44%
Discount rate - Cost LB (0.00%) ¥6,651,384 12.5698 ¥5,136,269 12.3400 ¥1,515,115 0.2298 ¥6,592,073 8.46%
UB (4.00%) ¥4,658,322 12.5698 ¥3,357,967 12.3400 ¥1,300,355 0.2298 ¥5,657,680 -6.91%
Baseline - Age LB (42.55) ¥5,507,190 12.5873 ¥4,109,698 12.3573 ¥1,397,492 0.2300 ¥6,076,977 -0.01%
UB (44.11) ¥5,494,025 12.5511 ¥4,097,705 12.3214 ¥1,396,320 0.2297 ¥6,078,846 0.02%
Baseline - Gender LB (85.45%) ¥5,498,529 12.5634 ¥4,101,770 12.3336 ¥1,396,759 0.2298 ¥6,078,150 0.00%
UB (90.50) ¥5,502,953 12.5757 ¥4,105,861 12.3458 ¥1,397,092 0.2299 ¥6,077,621 0.00%
Baseline - MHD LB (8.84) ¥5,408,162 12.6372 ¥4,011,437 12.4096 ¥1,396,725 0.2276 ¥6,135,705 0.95%
UB (9.26) ¥5,593,398 12.5024 ¥4,196,233 12.2703 ¥1,397,165 0.2320 ¥6,021,333 -0.93%
GMB response rate LB (39.25%) ¥5,281,318 12.5260 ¥4,103,894 12.3400 ¥1,177,424 0.1861 ¥6,327,598 4.11%
(50%) UB (56.89%) ¥5,721,630 12.6138 ¥4,103,894 12.3400 ¥1,617,737 0.2739 ¥5,907,179 -2.81%
Propranolol LB (48.87%) ¥5,500,826 12.5698 ¥4,104,170 12.3379 ¥1,396,656 0.2319 ¥6,023,080 -0.90%
resr)(%%séz)rate UB (69.41%) ¥5,500,826 12.5698 ¥4,103,627 12.3419 ¥1,397,199 0.2279 ¥6,131,768 0.89%
GMB - mean MHD LB (-4.07) ¥5,467,479 12.5881 ¥4,103,894 12.3400 ¥1,363,586 0.2481 ¥5,495,217 -9.59%
change UB (-3.05) ¥5,534,241 12.5515 ¥4,103,894 12.3400 ¥1,430,347 0.2115 ¥6,762,258 11.26%
Propranolol - mean LB (-3.29) ¥5,500,826 12.5698 ¥4,094,840 12.3446 ¥1,405,986 0.2252 ¥6,242,283 2.71%
MHD change UB (-1.57) ¥5,500,826 12.5698 ¥4,112,904 12.3354 ¥1,387,922 0.2344 ¥5,920,211 -2.59%
Propranolol costs LB (¥10) ¥5,500,826 12.5698 ¥4,102,843 12.3400 ¥1,397,983 0.2298 ¥6,082,446 0.08%
UB (¥14) ¥5,500,826 12.5698 ¥4,104,944 12.3400 ¥1,395,882 0.2298 ¥6,073,304 -0.08%
Costs for physician LB (¥2,634) ¥5,429,317 12.5698 ¥4,028,516 12.3400 ¥1,400,801 0.2298 ¥6,094,707 0.28%
visits UB (¥3,662) ¥5,577,458 12.5698 ¥4,184,672 12.3400 ¥1,392,786 0.2298 ¥6,059,837 -0.30%
Cost for LB (¥143,724) ¥5,130,860 12.5698 ¥3,713,913 12.3400 ¥1,416,947 0.2298 ¥6,164,958 1.43%
hospitalisation UB (¥199,851) ¥5,897,299 12.5698 ¥4,521,816 12.3400 ¥1,375,483 0.2298 ¥5,984,553 -1.54%
Cost for ARE visit LB (¥28,746) ¥5,496,052 12.5698 ¥4,098,861 12.3400 ¥1,397,190 0.2298 ¥6,078,999 0.02%
UB (¥39,972) ¥5,505,942 12.5698 ¥4,109,286 12.3400 ¥1,396,655 0.2298 ¥6,076,671 -0.02%
Use per migraine LB (0.060) ¥5,429,317 12.5698 ¥4,028,516 12.3400 ¥1,400,801 0.2298 ¥6,094,707 0.28%
day - physician UB (0.083) ¥5,577,458 | 12.5698 | ¥4,184,672 | 12.3400 ¥1,392,786 0.2298 | ¥6,059,837 | -0.30%
Use per migraine LB (0.006) ¥5,130,860 12.5698 ¥3,713,913 12.3400 ¥1,416,947 0.2298 ¥6,164,958 1.43%
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day - hospitalisation UB (0.008) ¥5,897,299 12.5698 ¥4,521,816 12.3400 ¥1,375,483 0.2298 ¥5,984,553 -1.54%
Use per migraine LB (0.000) ¥5,496,052 12.5698 ¥4,098,861 12.3400 ¥1,397,190 0.2298 ¥6,078,999 0.02%
day - A&E visit UB (0.001) ¥5,505,942 12.5698 ¥4,109,286 12.3400 ¥1,396,655 0.2298 ¥6,076,671 -0.02%
Cost of Triptans LB (¥830) ¥5,331,286 12.5698 ¥3,925,443 12.3400 ¥1,405,843 0.2298 ¥6,116,645 0.64%
UB (¥1,156) ¥5,670,365 12.5698 ¥4,282,344 12.3400 ¥1,388,021 0.2298 ¥6,039,106 -0.64%

Cost of paracetamol LB (¥19) ¥5,499,421 12.5698 ¥4,102,413 12.3400 ¥1,397,009 0.2298 ¥6,078,208 0.01%
containing products UB (¥27) ¥5,502,230 12.5698 ¥4,105,374 12.3400 ¥1,396,856 0.2298 ¥6,077,542 -0.01%
Cost of LB (¥20) ¥5,497,561 12.5698 ¥4,100,458 12.3400 ¥1,397,104 0.2298 ¥6,078,621 0.01%
NSAID/Aspirin UB (¥27) ¥5,504,090 12.5698 ¥4,107,329 12.3400 ¥1,396,761 0.2298 ¥6,077,129 -0.01%
Galcanezumab LB (4.18%) ¥5,517,638 12.5734 ¥4,103,894 12.3400 ¥1,413,744 0.2335 ¥6,055,069 -0.38%
discontinuation UB (7.02%) ¥5,482,202 12.5658 ¥4,103,894 12.3400 ¥1,378,308 0.2258 ¥6,103,994 0.43%
Utility analysis - LB (-0.0125) ¥5,500,826 12.5595 ¥4,103,894 12.3368 ¥1,396,932 0.2227 ¥6,271,377 3.18%
MHD Coefficient - I UB (-0.0111) | ¥5,500,826 | 12.5801 | ¥4,103,804 | 12.3431 ¥1,396,932 0.2369 | ¥5,895,956 | -2.99%
Utility analysis - LB (0.7578) ¥5,500,826 12.5401 ¥4,103,894 12.3327 ¥1,396,932 0.2074 ¥6,734,257 10.80%
Intercept Fail 1 or 2 UB (0.7814) ¥5,500,826 12.5994 ¥4,103,894 12.3472 ¥1,396,932 0.2522 ¥5,538,083 -8.88%
Utility analysis - LB (0.0125) ¥5,500,826 12.5336 ¥4,103,894 12.3311 ¥1,396,932 0.2025 ¥6,898,932 13.51%
Treatment effect™ 1™ Us (0.0412) ¥5,500,826 | 12.6060 | ¥4,103,804 | 12.3488 ¥1,396,932 0.2572 | ¥5,431,464 | -10.64%
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e Chronic Migraine population with a history of treatment failure to 1 or
2 prior preventive migraine treatments (Propranolol comparison)

The result of the DSA in the chronic migraine patient population with a history of 1 or
2 prior preventive treatments (ie. 2nd or 3rd line preventive treatment) comparing
galcanezumab to propranolol is presented in 5-2 and % 5-2. The most impactful
parameters are the mean change from baseline in monthly migraine headache days
for galcanezumab and discount rates for QALYs and costs. All upper and lower bound
ICERs remain well below the ¥5,000,000 willingness to pay threshold. % 5-2 provides
a comprehensive overview of the results of various variables tested in the
deterministic sensitivity analysis in the chronic migraine patient population with a
history of 1 or 2 prior preventive treatments comparing galcanezumab to propranolol.

5-2 DSA in the chronic migraine patient population with a history of 1 or 2 prior

preventive treatments (Propranolol comparison)
ICER (¥)

2,000,000 3,000,000 4,000,000

Galcanezumab 120mg - mean change
Discount rates - QALY

Discount rates - Cost

Utility analysis - Treatment effect - Fail 1 or 2
Utility analysis - Intercept_Fail 1 or 2

Galcanezumab 120mg - Response Rate (30%)

Parameter

Utility analysis - MHD Coefficient - Fail 1 or 2
Galcanezumab 120mg - Response Rate (50%)
Cost - Hospitalisation

Use per migraine day - hospitalisation

B Lower Bound Upper bound
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%= 5-2 Detailed results of the DSA for the chronic migraine patient population with a history of 1 or 2 prior preventive treatments
(Propranolol comparison)

Galcanezumab Propranolol Incremental A ICER
Parameter Range ICER N
Cost QALY Cost QALY Cost QALY in %
Base case ¥9,879,533 9.3985 ¥8,508,388 8.8891 ¥1,371,145 0.5094 | ¥2,691,706
Discount rate - LB (0.00%) ¥9,879,533 11.6685 ¥8,508,388 11.1007 ¥1,371,145 0.5678 ¥2,415,000 -10.28%
QALY UB (4.00%) ¥9,879,533 7.7530 ¥8,508,388 7.2912 ¥1,371,145 0.4618 ¥2,969,262 10.31%
Discount rate - Cost LB (0.00%) ¥12,141,675 9.3985 ¥10,656,304 8.8891 ¥1,485,371 0.5094 ¥2,915,943 8.33%
UB (4.00%) ¥8,234,535 9.3985 ¥6,956,740 8.8891 ¥1,277,795 0.5094 ¥2,508,449 -6.81%
Baseline - Age LB (41.25) ¥9,895,123 9.4142 ¥8,523,306 8.9044 ¥1,371,817 0.5097 ¥2,691,220 -0.02%
UB (43.37) ¥9,862,446 9.3813 ¥8,492,049 8.8722 ¥1,370,397 0.5090 ¥2,692,247 0.02%
Baseline - Gender LB (84.74%) ¥9,874,559 9.3934 ¥8,503,595 8.8841 ¥1,370,964 0.5093 ¥2,691,837 0.00%
UB (90.84%) ¥9,884,072 9.4031 ¥8,512,761 8.8936 ¥1,371,311 0.5095 ¥2,691,586 0.00%
Baseline - MHD LB (19.01) ¥9,710,586 9.5258 ¥8,339,877 9.0213 ¥1,370,710 0.5045 ¥2,716,793 0.93%
UB (19.79) ¥10,048,305 9.2711 ¥8,676,724 8.7568 ¥1,371,582 0.5143 ¥2,667,093 -0.91%
GMB response rate LB (44.45%) ¥9,662,508 9.2948 ¥8,508,388 8.8891 ¥1,154,121 0.4058 ¥2,844,301 5.67%
(30%) UB (64.78%) ¥10,092,992 9.5004 ¥8,508,388 8.8891 ¥1,584,604 0.6113 ¥2,592,085 -3.70%
Propranolol LB (56.55%) ¥9,879,533 9.3985 ¥8,509,427 8.8853 ¥1,370,106 0.5132 ¥2,669,936 -0.81%
resr)(%%iz)rate UB (76.24%) ¥9,879,533 9.3985 ¥8,507,412 8.8926 ¥1,372,121 0.5059 ¥2,712,423 0.77%
GMB - mean MHD LB (-7.56) ¥9,803,495 9.4428 ¥8,508,388 8.8891 ¥1,295,107 0.5537 ¥2,338,857 -13.11%
change UB (-5.56) ¥9,955,401 9.3541 ¥8,508,388 8.8891 ¥1,447,013 0.4651 ¥3,111,469 15.59%
Propranolol - mean LB (-6.10) ¥9,879,533 9.3985 ¥8,493,942 8.8967 ¥1,385,591 0.5017 ¥2,761,644 2.60%
MHD change UB (-3.34) ¥9,879,533 9.3985 ¥8,522,782 8.8814 ¥1,356,751 0.5171 ¥2,623,941 -2.52%
Propranolol costs LB (¥10) ¥9,879,533 9.3985 ¥8,507,310 8.8891 ¥1,372,223 0.5094 ¥2,693,822 0.08%
UB (¥14) ¥9,879,533 9.3985 ¥8,509,466 8.8891 ¥1,370,068 0.5094 ¥2,689,589 -0.08%
Costs for physician LB (¥2,634) ¥9,725,842 9.3985 ¥8,346,435 8.8891 ¥1,379,407 0.5094 ¥2,707,924 0.60%
visits UB (¥3,662) ¥10,044,235 9.3985 ¥8,681,944 8.8891 ¥1,362,292 0.5094 ¥2,674,325 -0.65%
Cost for LB (¥143,724) ¥9,084,385 9.3985 ¥7,670,497 8.8891 ¥1,413,889 0.5094 ¥2,775,615 3.12%
hospitalisation UB (¥199,851) ¥10,731,653 9.3985 ¥9,406,313 8.8891 ¥1,325,340 0.5094 ¥2,601,784 -3.34%
Cost for ARE visit LB (¥28,746) ¥9,869,273 9.3985 ¥8,497,576 8.8891 ¥1,371,697 0.5094 ¥2,692,788 0.04%
UB (¥39,972) ¥9,890,529 9.3985 ¥8,519,974 8.8891 ¥1,370,554 0.5094 ¥2,690,545 -0.04%
Use per migraine LB (0.060) ¥9,725,842 9.3985 ¥8,346,435 8.8891 ¥1,379,407 0.5094 ¥2,707,924 0.60%
day - physician UB (0.083) ¥10,044,235 | 9.3985 ¥8,681,944 8.8891 ¥1,362,292 0.5094 | ¥2,674,325 | -0.65%
Use per migraine LB (0.006) ¥9,084,385 9.3985 ¥7,670,497 8.8891 ¥1,413,889 0.5094 ¥2,775,615 3.12%
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day - hospitalisation | UB (0.008) ¥10,731,653 9.3985 ¥9,406,313 8.8891 ¥1,325,340 0.5094 | ¥2,601,784 23.34%
Use per migraine LB (0.000) ¥9,869,273 9.3985 ¥8,497,576 8.8891 ¥1,371,697 0.5094 | ¥2,692,788 0.04%
day - A&E visit UB (0.001) ¥9,890,529 9.3985 ¥8,519,974 8.8891 ¥1,370,554 0.5094 ¥2,690,545 -0.04%
Cost of Triptans LB (¥830) ¥9,557,873 9.3985 ¥8,170,717 8.8891 ¥1,387,156 0.5094 | ¥2,723,136 1.17%
UB (¥1,156) ¥10,201,193 9.3985 ¥8,846,058 8.8891 ¥1,355,135 0.5094 | ¥2,660,275 1.17%
Cost of paracetamol LB (¥19) ¥9,876,419 9.3985 ¥8,505, 104 8.8891 ¥1,371,316 0.5094 | ¥2,692,040 0.01%
containing products UB (¥27) ¥9,882,647 9.3985 ¥8,511,672 8.8891 ¥1,370,975 0.5094 | ¥2,691,371 20.01%
Cost of LB (¥20) ¥9,873,342 9.3985 ¥8,501,888 8.8891 ¥1,371,454 0.5094 | ¥2,692,311 0.02%
NSAID/Aspirin UB (¥27) ¥0,885,724 9.3985 ¥8,514,887 8.8891 ¥1,370,837 0.5094 | ¥2,691,100 20.02%
Galcanezumab LB (3.81%) ¥9,901,819 9.4091 ¥8,508,388 8.8891 ¥1,393,431 0.5200 | ¥2,679,460 ~0.45%
discontinuation UB (7.72%) ¥9,853,929 9.3862 ¥8,508, 388 8.8891 ¥1,345,542 0.4972 | ¥2,706,418 0.55%
Utility analysis - LB (-0.0125) ¥9,879,533 9.3716 ¥8,508, 388 8.8819 ¥1,371,145 0.4897 | ¥2,799,714 4.01%
MHD Coefficient = I g (-0.0111) ¥0,879,533 9.4253 ¥8,508,388 8.8963 ¥1,371,145 0.5200 | ¥2,591,721 | -3.71%
Utility analysis - LB (0.7578) ¥9,879,533 9.3650 ¥8,508, 388 8.8816 ¥1,371,145 0.4834 | ¥2,836,563 5.38%
Intercept 5 Fail 1 or I 1 0.7814) ¥9,879,533 9.4319 ¥8,508,388 8.8965 ¥1,371,145 0.5354 | ¥2,560,924 -4.86%
Utility analysis - LB (0.0125) ¥9,879,533 9.3576 ¥8,508, 388 8.8800 ¥1,371,145 0.4776 | ¥2,870,710 6.65%
Treatment effect -
Fal 1 or 2 UB (0.0412) ¥9,879,533 9.4393 ¥8,508, 388 8.8982 ¥1,371,145 0.5412 | ¥2,533,715 -5.87%
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e Episodic Migraine population with a history of treatment failure to at
least 3 prior preventive migraine treatments (BSC comparison)

The result of the DSA in the episodic migraine patient population with a history of 3
or more prior preventive treatments (ie. at least 4th line preventive treatment)
comparing galcanezumab to BSC is presented in 5-3 and % 5-3. The mostimpactful
parameters are the utility treatment effect and utility intercept estimated based on
the clinical trial program of galcanezumab for the patient population who had a
treatment history of 3 or more prior preventive treatments followed by the mean
change from baseline in monthly migraine headache days for galcanezumab patients
who achieved at least a 50% response rate. All upper and lower bound ICERs remain
well below the ¥5,000,000 willingness to pay threshold. % 5-3 provides a
comprehensive overview of the results of various variables tested in the deterministic
sensitivity analysis in the episodic migraine patient population with a history of 3 or
more prior preventive treatments comparing galcanezumab to BSC.

5-3 DSA in the episodic migraine patient population with a history of 3 or more
prior preventive treatments (BSC comparison)
ICER (¥)
2,000,000 3,000,000 4,000,000

Utility analysis - Treatment effect - Fail 3 or more
Utility analysis - Intercept- Fail 3 or more

Mean change - Galcanezumab Responders (50%)
Discount rates - QALY

Discount rates - Cost

Galcanezumab 120mg - Response Rate (50%)

Parameter

BSC - Response Rate (50%)
Cost - Hospitalisation

Use per migraine day - hospitalisation

Average cost - Triptans

B Lower Bound Upper bound
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%= 5-3 Detailed results of the DSA for the episodic migraine patient population with a history of 3 or more prior preventive
treatments (BSC comparison)

Galcanezumab BSC Incremental A
Parameter Range ICER A ICR in %
Cost QALY Cost QALY Cost QALY
Base case ¥5,539,801 12.1581 ¥4,452,735 11.7767 ¥1,087,066 0.3814 | ¥2,850,240
Discount rate - LB (0.00%) ¥5,539,801 15.1408 ¥4,452,735 14.7210 ¥1,087,066 0.4198 ¥2,589,673 -9.14%
QALY UB (4.00%) ¥5,539,801 9.9978 ¥4,452,735 9.6478 ¥1,087,066 0.3500 ¥3,105,702 8.96%
) LB (0.00%) ¥6,743,737 12.1581 ¥5,571,914 11.7767 ¥1,171,824 0.3814 ¥3,072,472 7.80%
Discount rate - Cost
UB (4.00%) ¥4,661,289 12.1581 ¥3,643,512 11.7767 ¥1,017,777 0.3814 ¥2,668,569 -6.37%
Baseline - Age LB (45.09) ¥5,552,711 12.1904 ¥4,464,858 11.8086 ¥1,087,853 0.3817 ¥2,849,672 -0.02%
UB (47.43) ¥5,525,718 12.1229 ¥4,439,496 11.7419 ¥1,086,223 0.3810 ¥2,850,848 0.02%
Baseline - Gender LB (82.01%) ¥5,534,431 12.1446 ¥4,447,641 11.7633 ¥1,086,789 0.3813 ¥2,850,440 0.01%
UB (90.00%) ¥5,544,653 12.1703 ¥4,457,338 11.7888 ¥1,087,315 0.3815 ¥2,850,059 -0.01%
Baseline - MHD LB (9.37) ¥5,402,710 12.2517 ¥4,315,802 11.8728 ¥1,086,907 0.3789 ¥2,868,780 0.65%
UB (9.97) ¥5,676,784 12.0646 ¥4,589,574 11.6806 ¥1,087,211 0.3839 ¥2,831,910 -0.64%
GMB response rate LB (31.50%) ¥5,316,325 12.0603 ¥4,452,735 11.7767 ¥863,590 0.2836 ¥3,045,334 6.84%
(50%) UB (54.31%) ¥5,769,916 12.2588 ¥4,452,735 11.7767 ¥1,317,180 0.4821 ¥2,732,078 -4.15%
BSC response rate LB (3.60%) ¥5,539,801 12.1581 ¥4,467,258 11.7673 ¥1,072,543 0.3908 ¥2,744,521 -3.71%
(50%) UB (31.36%) ¥5,539,801 12.1581 ¥4,431,760 11.7903 ¥1,108,041 0.3678 ¥3,012,471 5.69%
GMB responders - LB (-7.98) ¥5,497,480 12.1807 ¥4,452,735 11.7767 ¥1,044,745 0.4040 ¥2,585,922 -9.27%
mean MHD change UB (-6.44) ¥5,581,965 12.1355 ¥4,452,735 11.7767 ¥1,129,230 0.3588 ¥3,147,414 10.43%
GMB non- LB (-1.90) ¥5,534,185 12.1621 ¥4,452,735 11.7767 ¥1,081,450 0.3853 ¥2,806,484 -1.54%
responders - mean
MHD change UB (-0.52) ¥5,545,409 12.1542 ¥4,452,735 11.7767 ¥1,092,674 0.3774 ¥2,894,890 1.57%
BSC responders - LB (-8.51) ¥5,539,801 12.1581 ¥4,449,296 11.7785 ¥1,090,505 0.3796 ¥2,872,685 0.79%
mean MHD change UB (-5.91) ¥5,539,801 12.1581 ¥4,456,151 11.7749 ¥1,083,650 0.3832 ¥2,828,076 -0.78%
BSC non-responders LB (-0.02) ¥5,539,801 12.1581 ¥4,451,756 11.7774 ¥1,088,045 0.3807 ¥2,857,978 0.27%
- mean MHD change UB (1.16) ¥5,539,801 12.1581 ¥4,453,713 11.7760 ¥1,086,088 0.3821 ¥2,842,534 -0.27%
Costs for physician LB (¥2,634) ¥5,466,535 12.1581 ¥4,372,528 11.7767 ¥1,094,007 0.3814 ¥2,868,440 0.64%
visits UB (¥3,662) ¥5,618,316 12.1581 ¥4,538,689 11.7767 ¥1,079,627 0.3814 ¥2,830,736 -0.68%
Cost for LB (¥143,724) ¥5,160,746 12.1581 ¥4,037,769 11.7767 ¥1,122,977 0.3814 ¥2,944,399 3.30%
hospitalisation UB (¥199,851) ¥5,946,014 12.1581 ¥4,897,434 11.7767 ¥1,048,581 0.3814 ¥2,749,334 -3.54%
Cost for AGE visit LB (¥28,746) ¥5,534,910 12.1581 ¥4,447,381 11.7767 ¥1,087,529 0.3814 ¥2,851,455 0.04%
UB (¥39,972) ¥5,545,042 12.1581 ¥4,458,474 11.7767 ¥1,086,569 0.3814 ¥2,848,938 -0.05%
Use per migraine LB (0.060) ¥5,466,535 12.1581 ¥4,372,528 11.7767 ¥1,094,007 0.3814 ¥2,868,440 0.64%
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day - physician

Vst UB (0.083) ¥5,618,316 12.1581 ¥4,538,689 11.7767 ¥1,079,627 0.3814 | ¥2,830,736 -0.68%
Use per migraine LB (0.006) ¥5,160,746 12.1581 ¥4,037,769 11.7767 ¥1,122,977 0.3814 | ¥2,944,399 3.30%
day - hospitalisation UB (0.008) ¥5,946,014 12.1581 ¥4,897,434 11.7767 ¥1,048,581 0.3814 ¥2,749,334 -3.54%
Use per migraine LB (0.000) ¥5,534,910 12.1581 ¥4,447,381 11.7767 ¥1,087,529 0.3814 | ¥2,851,455 0.04%
day - ASE visit UB (0.001) ¥5,545,042 12.1581 ¥4,458,474 11.7767 ¥1,086,569 0.3814 | ¥2,848,938 -0.05%
Average cost of LB (¥830) ¥5,348,610 12.1581 ¥4,243,618 11.7767 ¥1,104,992 0.3814 | ¥2,897,244 1.65%
Triptans UB (¥1,156) ¥5,730,991 12.1581 ¥4,661,853 11.7767 ¥1,069,139 0.3814 | ¥2,803,236 -1.65%
Average cost of LB (¥19) ¥5,538,992 12.1581 ¥4,451,842 11.7767 ¥1,087,150 0.3814 | ¥2,850,461 0.01%
conp e cts | UB (¥27) ¥5,540,610 | 12.1581 | ¥4,453,620 | 11.7767 ¥1,086,981 0.3814 | ¥2,850,019 | -0.01%
Average cost of LB (¥20) ¥5,536,777 12.1581 ¥4,449,414 11.7767 ¥1,087,362 0.3814 | ¥2,851,018 0.03%
NSAID/Aspirin UB (¥27) ¥5,542,825 12.1581 ¥4,456,056 11.7767 ¥1,086,769 0.3814 | ¥2,849,462 -0.03%
Galcanezumab LB (4.18%) ¥5,551,924 12.1634 ¥4,452,735 11.7767 ¥1,099,189 0.3867 | ¥2,842,470 -0.27%
discontinuation UB (7.02%) ¥5,526,371 12.1522 ¥4,452,735 11.7767 ¥1,073,636 0.3755 | ¥2,859,102 0.31%
Utility analysis - LB (-0.0134) ¥5,539,801 12.1515 ¥4,452,735 11.7749 ¥1,087,066 0.3766 ¥2,886,526 1.27%
MHD Coemhaent = T UB (-0.0114) | ¥5,539,801 | 121647 | ¥4,452,735 | 11.7785 ¥1,087,066 0.3862 | ¥2,814,855 | -1.24%
Utility analysis - LB (0.7292) ¥5,539,801 12.1150 ¥4,452,735 11.7715 ¥1,087,066 0.3435 | ¥3,164,331 11.02%
Interceatqo_rg al3or Mg (0.7674) ¥5,539,801 12.2012 ¥4,452,735 11.7820 ¥1,087,066 0.4193 | ¥2,592,872 -9.03%
Utility analysis - LB (0.0376) ¥5,539,801 12.1126 ¥4,452,735 11.7767 ¥1,087,066 0.3359 | ¥3,236,131 13.54%
Treatment effect -
Fail 3 or more UB (0.0779) ¥5,539,801 12.2036 ¥4,452,735 11.7767 ¥1,087,066 0.4269 | ¥2,546,575 -10.65%
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e Chronic Migraine population with a history of treatment failure to at
least 3 prior preventive migraine treatments (BSC comparison)

The result of the DSA in the chronic migraine patient population with a history of 3 or
more prior preventive treatments (ie. at least 4t" line preventive treatment) comparing
galcanezumab to BSC is presented in 5-4 and ® 5-4. The most impactful
parameters are the mean change from baseline in monthly migraine headache days
in patients treated with galcanezumab who achieved a 30% response rate, followed
by discount rate for QALYs and the utility treatment effect of galcanezumab over BSC.
All upper and lower bound ICERs remain well below the ¥5,000,000 willingness to pay
threshold. % 5-4 provides a comprehensive overview of the results of various
variables tested in the deterministic sensitivity analysis in the hronic migraine patient
population with a history of 3 or more prior preventive treatments comparing
galcanezumab to BSC.

5-4 DSA results for the chronic migraine patient population with a history of 3 or
more prior preventive treatments (BSC comparison)
ICER (¥)
1,000,000 1,200,000 1,400,000 1,600,000

Mean change - Galcanezumab Responders...
Discount rates - QALY

Utility analysis - Treatment effect - Fail 3 or...
Cost - Hospitalisation
Use per migraine day - hospitalisation

Discount rates - Cost

Parameter

Utility analysis - Intercept- Fail 3 or more
Galcanezumab 120mg - Response Rate (30%)
BSC - Response Rate (30%)

Average cost - Triptans

H Lower Bound ™ Upper bound
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%= 5-4 Detailed results of the DSA for the chronic migraine patient population with a history of 3 or more prior preventive
treatments (BSC comparison)

Galcanezumab BSC Incremental A ICER
Parameter Range ICER N
Cost QALY Cost QALY Cost QALY in %
Base case ¥9,853,551 9.4390 ¥8,793,870 8.7040 ¥1,059,682 0.7350 ¥1,441,739
Discount rate - LB (0.00%) ¥9,853,551 11.6873 ¥8,793,870 10.8756 ¥1,059,682 0.8117 ¥1,305,479 -9.45%
QALY UB (4.00%) ¥9,853,551 7.8063 ¥8,793,870 7.1340 ¥1,059,682 0.6723 ¥1,576,214 9.33%
Discount rate - Cost LB (0.00%) ¥12,144,665 9.4390 ¥11,005,834 8.7040 ¥1,138,830 0.7350 ¥1,549,423 7.47%
UB (4.00%) ¥8,189,754 9.4390 ¥7,194,770 8.7040 ¥994,984 0.7350 ¥1,353,714 -6.11%
Baseline - Age LB (44.31) ¥9,877,182 9.4622 ¥8,816,789 8.7265 ¥1,060,393 0.7357 ¥1,441,382 -0.02%
UB (46.67) ¥9,827,887 9.4138 ¥8,768,963 8.6795 ¥1,058,923 0.7343 ¥1,442,120 0.03%
Baseline - Gender LB (81.46%) ¥9,844,517 9.4301 ¥8,785,061 8.6953 ¥1,059,455 0.7348 ¥1,441,854 0.01%
UB (89.09%) ¥9,861,803 9.4471 ¥8,801,915 8.7119 ¥1,059,889 0.7352 ¥1,441,634 -0.01%
Baseline - MHD LB (18.80) ¥9,636,568 9.5878 ¥8,577,220 8.8579 ¥1,059,349 0.7299 ¥1,451,419 0.67%
UB (19.76) ¥10,070,437 9.2901 ¥9,010,422 8.5500 ¥1,060,016 0.7401 ¥1,432,194 -0.66%
GMB response rate LB (43.37%) ¥9,689,114 9.2829 ¥8,793,870 8.7040 ¥895,244 0.5789 ¥1,546,385 7.26%
(30%) UB (65.89%) ¥10,014,961 9.5922 ¥8,793,870 8.7040 ¥1,221,091 0.8882 ¥1,374,787 -4.64%
BSC response rate LB (11.31%) ¥9,853,551 9.4390 ¥8,810,593 8.6903 ¥1,042,958 0.7486 ¥1,393,146 -3.37%
(30%) UB (33.77%) ¥9,853,551 9.4390 ¥8,774,114 8.7201 ¥1,079,437 0.7189 ¥1,501,514 4.15%
GMB responders - LB (-12.40) ¥9,790,969 9.4729 ¥8,793,870 8.7040 ¥997,100 0.7689 ¥1,296,810 -10.05%
mean MHD change UB (-10.59) ¥9,916,086 9.4051 ¥8,793,870 8.7040 ¥1,122,217 0.7011 ¥1,600,609 11.02%
GMB non- LB (-1.12) ¥9,847,042 9.4436 ¥8,793,870 8.7040 ¥1,053,172 0.7396 ¥1,423,884 -1.24%
responders - mean
MHD change UB (0.88) ¥9,860,057 9.4343 ¥8,793,870 8.7040 ¥1,066,187 0.7304 ¥1,459,815 1.25%
BSC responders - LB (-10.31) ¥9,853,551 9.4390 ¥8,789,969 8.7060 ¥1,063,583 0.7329 ¥1,451,102 0.65%
mean MHD change UB (-8.23) ¥9,853,551 9.4390 ¥8,797,767 8.7019 ¥1,055,785 0.7371 ¥1,432,433 -0.65%
BSC non-responders LB (0.33) ¥9,853,551 9.4390 ¥8,793,053 8.7046 ¥1,060,498 0.7344 ¥1,443,995 0.16%
- mean MHD change UB (1.41) ¥9,853,551 9.4390 ¥8,794,685 8.7034 ¥1,058,866 0.7356 ¥1,439,487 -0.16%
Costs for physician LB (¥2,634) ¥9,707,193 9.4390 ¥8,633,646 8.7040 ¥1,073,548 0.7350 ¥1,460,604 1.31%
visits UB (¥3,662) ¥10,010,396 9.4390 ¥8,965,573 8.7040 ¥1,044,823 0.7350 ¥1,421,522 -1.40%
Cost for LB (¥143,724) ¥9,096,340 9.4390 ¥7,964,921 8.7040 ¥1,131,419 0.7350 ¥1,539,340 6.77%
hospitalisation UB (¥199,851) | ¥10,665,016 9.4390 ¥9,682,211 8.7040 ¥982,805 0.7350 ¥1,337,145 -7.25%
Cost for ARE visit LB (¥28,746) ¥9,843,780 9.4390 ¥8,783,173 8.7040 ¥1,060,607 0.7350 ¥1,442,998 0.09%
UB (¥39,972) ¥9,864,022 9.4390 ¥8,805,333 8.7040 ¥1,058,690 0.7350 ¥1,440,389 -0.09%
Use per migraine LB (0.060) ¥9,707,193 9.4390 ¥8,633,646 8.7040 ¥1,073,548 0.7350 ¥1,460,604 1.31%
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day - physician

et UB (0.083) ¥10,010,396 9.4390 ¥8,965,573 8.7040 ¥1,044,823 0.7350 ¥1,421,522 -1.40%
Use per migraine LB (0.006) ¥9,096,340 9.4390 ¥7,964,921 8.7040 ¥1,131,419 0.7350 ¥1,539,340 6.77%
day - hospitalisation |  yg (0.008) ¥10,665,016 9.4390 ¥9,682,211 8.7040 ¥982,805 0.7350 ¥1,337,145 -7.25%
Use per migraine LB (0.000) ¥9,843,780 9.4390 ¥8,783,173 8.7040 ¥1,060,607 0.7350 ¥1,442,998 0.09%
day - A&E visit UB (0.001) ¥9,864,022 9.4390 ¥8,805,333 8.7040 ¥1,058,690 0.7350 ¥1,440,389 -0.09%
Average cost of LB (¥830) ¥9,488,370 9.4390 ¥8,394,690 8.7040 ¥1,093,680 0.7350 ¥1,487,995 3.21%
Triptans UB (¥1,156) | ¥10,218,732 9.4390 ¥9,193,049 8.7040 ¥1,025,684 0.7350 ¥1,395,483 -3.21%
Average cost of LB (¥19) ¥9,851,083 9.4390 ¥8,791,136 8.7040 ¥1,059,947 0.7350 ¥1,442,100 0.03%
conp e cts | UB (¥27) ¥9,856,020 9.4390 ¥8,796,603 8.7040 ¥1,059,416 0.7350 ¥1,441,378 |  -0.03%
Average cost of LB (¥20) ¥9,846,615 9.4390 ¥8,786,244 8.7040 ¥1,060,371 0.7350 ¥1,442,677 0.07%
NSAID/Aspirin UB (¥27) ¥9,860,487 9.4390 ¥8,801,495 8.7040 ¥1,058,992 0.7350 ¥1,440,801 -0.07%
Galcanezumab LB (3.81%) ¥9,868,794 9.4534 ¥8,793,870 8.7040 ¥1,074,924 0.7495 ¥1,434,240 -0.52%
discontinuation UB (7.72%) ¥9,836,040 9.4224 ¥8,793,870 8.7040 ¥1,042,171 0.7184 ¥1,450,726 0.62%
Utility analysis - LB (-0.0134) ¥9,853,551 9.4153 ¥8,793,870 8.6993 ¥1,059,682 0.7161 ¥1,479,892 2.65%
MHD Coetfident = "B (-0.0114) | ¥9,853,551 9.4626 ¥8,793,870 8.7087 ¥1,059,682 0.7540 ¥1,405,504 | -2.51%
Utility analysis - LB (0.7292) ¥9,853,551 9.3847 ¥8,793,870 8.6978 ¥1,059,682 0.6869 ¥1,542,736 7.01%
Interceﬁio}g 2130 ™05 (0.7674) ¥9,853,551 9.4933 ¥8,793,870 8.7102 ¥1,059,682 0.7831 ¥1,353,153 -6.14%
Utility analysis - LB (0.0376) ¥9,853,551 9.3817 ¥8,793,870 8.7040 ¥1,059,682 0.6777 ¥1,563,629 8.45%
Treatment effect -
Fail 3 or more UB (0.0779) ¥9,853,551 9.4963 ¥8,793,870 8.7040 ¥1,059,682 0.7923 ¥1,337,478 -7.23%
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5.1.2.3 Probabilistic sensitivity analyses
ERXDWICEATIERMNBRESNOBELLRZLUTICRANS,

A probabilistic sensitivity analysis (PSA) was conducted by assigning distributions
to all input parameters and randomly sampling from these distributions over
1,000 Monte Carlo simulations to calculate the uncertainty in costs and outcomes.
A summary of the distributions chosen for the probabilistic parameters in the

model is provided in % 5-5.

% 5-5 Model parameter summary

Parameter Distribution Justification Description
Based on the
Age Normal distribution |nformat|on Section 4.2.1
available from the
trial data
Based on natural
Gender Beta distribution limit between 0 and Section 4.2.1
100%.
Based on the
Baseline Migraine e information .
Headache Days Normal distribution available from the Section 4.2.1
trial data
Used to account for
Distribution parameters \nlqaartlfi;ce covariance lrlggcreer;z:gay n Section 4.2.1
parameters
Mean change in Aligned with
Migraine Headache Normal distribution galcanezumab trial Section 4.2.1
Days program
Based on natural
Response rate Beta distribution limit between 0 and Section 4.2.1
100%.
Assumption of
Drug costs Normal distribution uncertainty around  Section 4.2.3
the mean
Based on an
Resource costs Gamma distribution  anticipated skewed Section 4.2.3
distribution
Based on the
L information .
Resource use Gamma distribution available from the Section 4.2.3
trial data
Based on natural
Discontinuation Beta distribution limit between 0 and Section 4.2.1
100%.
Utility values Normal distribution Variance taken Section 4.2.2

from trial analysis

¢ Episodic Migraine population with a history of treatment failure to

1 or 2 prior preventive migraine treatments (Propranolol
comparison)

% 5-6, & 5-5and K 5-6 show the findings from the PSA for the episodic migraine

patient population with a history of 1 or 2 prior preventive treatments (ie. 2nd or

3rd line preventive treatments) comparing to propranolol. The mean ICER

derived from the PSA run with 1,000 iterations (% 5-6) is marginally lower



compared to the deterministic base case analysis (¥5,839,366 compared to
¥6,077,875).

5% 5-6 Probabilistic results for the episodic migraine patient population failed 1
or 2 prior preventive migraine treatments (Propranolol comparison)

A Cost ICER
Treatment ALY A QALY Cost (yen
Q Q (ven) | (ven) | (yen/QALY)
Galcanezuma
b 120mg 15.687 0.258 ¥6,641,876 | ¥1,506,531 ¥5,839,366
Propranolol 15.429 / ¥5,135,345 / /

5-5 shows the cost-effectives plane from the PSA, and therefore the level of
uncertainty surrounding model parameters. The findings for the episodic
migraine patient population with a history of 1 or 2 prior preventive treatments
(ie. 2nd or 3rd line preventive treatments) comparing to propranolol show that
all iterations fall within the north-east quadrant for the cost-effectives plane. This
finding suggests that galcanezumab will result in both incremental costs and
QALY gains compared to propranolol. The three lines of treatment reflect the
willingness to pay thresholds of ¥5,000,000 (grey line), ¥7,500,000 (blue line)
and ¥10,000,000 (red line) and the blue dots reflect each individual draw. The
red dot represents the average ICER across the 1,000 iterations. All iterations
are below the WTP threshold of ¥7,500,000 (blue line).

5-5 Scatterplot for the episodic migraine patient population failed 1 or 2 prior
preventive migraine treatments (Propranolol comparison)
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5-6 shows the probability of galcanezumab being cost-effectiveness at various
WTP thresholds. In general, when the wilingness to pay (WTP) threshold
increases, so does the probability of cost-effectiveness for galcanezumab. The
dotted lines represent the willingness to pay thresholds of ¥5,000,000;
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¥7,500,000 and ¥10,000,000. Galcanezumab has a probability of being cost-
effective compared to propranolol in the episodic migraine patient population with
a history of 1 or 2 prior migraine treatments of 9.5% at a WTP threshold of
¥5,000,000; 96.0% at ¥7,500,000 and 99.9% at ¥10,000,000.

5-6 Cost effectiveness acceptability curve (CEAC) for the episodic migraine
patient population failed 1 or 2 prior preventive migraine treatments
(Propranolol comparison)

100%
90%
20%
70%
60%
50%
40%
30%
20%
10%

0%

% of being cost effective

0 2,000,000 4,000,000 6,000,000 8,000,000 10,000,000
WTP (¥)

e Chronic Migraine population with a history of treatment failure to
1 or 2 prior preventive migraine treatments (Propranolol
comparison)
% 5-7, B 5-7 and [ 5-8 show the findings from the PSA for the chronic migraine
patient population with a history of 1 or 2 prior preventive treatments (ie. 2nd or
3rd line preventive treatments) comparing to propranolol. The mean ICER
derived from the PSA run with 1,000 iterations (% 5-7) is comparable to the
deterministic base case analysis (¥2,601,300 compared to ¥2,691,706).

5= 5-7 Probabilistic results for the chronic migraine patient population failed 1 or
2 prior preventive migraine treatments (Propranolol comparison)

A Cost ICER
Treatment ALY A QALY Cost (yen
Q Q (ven) | “(yen) | (yen/QALY)
Galcanezuma 11.665 0.566 ¥12,167,64 | 1 472,982 | ¥2,601,300
b 120mg 0
Propranolol 11.099 / ¥10’6894’65 / /

The findings of the cost-effectiveness plane for the episodic migraine patient
population with a history of 1 or 2 prior preventive treatments (ie. 2nd or 3rd
line preventive treatments) comparing to propranolol show that all iterations fall
within the north-east quadrant. This suggests that galcanezumab will result in
both incremental costs and QALY gains compared to propranolol (& 5-7). All
1,000 iterations are below the ¥5,000,000 WTP threshold.
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5-7 PSA scatterplot for the chronic migraine patient population failed 1 or 2
prior preventive migraine treatments (Propranolol comparison)
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Galcanezumab has a 100% probability of being cost-effective compared to
propranolol in the chronic migraine patient population with a history of 1 prior
migraine treatment at all three WTP thresholds (X 5-8).

5-8 CEAC for the chronic migraine patient population failed 1 or 2 prior

preventive migraine treatments (Propranolol comparison)
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e Episodic Migraine population with a history of treatment failure to

at least 3 prior preventive migraine treatments (BSC comparison)

% 5-8, 5-9 and 5-10 show the findings from the PSA for the episodic
migraine population with a history of 3 or more prior preventive treatments (ie.
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at least 4t line preventive migraine treatment) comparing to BSC. The mean
ICER derived from the PSA run with 1,000 iterations (% 5-8) is marginally lower

compared to the deterministic base case analysis (¥2,786,587 compared to
¥2,850,240).

5 5-8 Probabilistic results for the episodic migraine patient population failed 3
or more prior preventive migraine treatments (BSC comparison)

A Cost ICER
Treatment ALY A QALY Cost (yen
Q Q (ven) | “(yen) | (yen/QALY)
Galcanezuma 15.142 0.422 ¥6,735,933 | ¥1,175,460 | ¥2,786,587
b 120mg
BSC 14.720 / ¥5,560,473 / /

The findings from the PSA scatterplot for the episodic migraine patient population
with a history of 3 or more prior preventive treatments (ie. at least 4t" line
preventive treatment) comparing to BSC show that all iterations fall within the
north-east quadrant for the cost-effectives plane. This suggests that

galcanezumab will result in both incremental costs and QALY gains compared to
BSC (K 5-9).

5-9 PSA scatterplot for the episodic migraine patient population failed 3 or
more prior preventive migraine treatments (BSC comparison)
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Galcanezumab has a 100.0% probability of being cost-effective compared to BSC
in the episodic migraine patient population with a history of 3 or more prior
migraine treatments at all WTP thresholds (X 5-10).
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5-10 CEAC for the episodic migraine patient population failed 3 or more prior
preventive migraine treatments (BSC comparison)

100%
90%
80%
T0%
60%
50%
40%
30%
20%
10%

0%

% of being cost effective

0 2,000,000 4 000,000 6,000,000 8,000,000 10,000,000
WTP (©)

e Chronic Migraine population with a history of treatment failure to

at least 3 prior preventive migraine treatments (BSC comparison)

%= 5-9, 5-11 and 5-12 show the findings from the PSA for the chronic

migraine population with a history of 3 or more prior preventive treatments (ie.

at least 4t" line preventive migraine treatment) comparing to BSC. The mean

ICER derived from the PSA run with 1,000 iterations (% 5-9) is comparable to
the deterministic base case analysis (¥1,400,388 compared to ¥1,441,739).

% 5-9 Probabilistic results for the chronic migraine patient population failed 3 or
more prior preventive migraine treatments (BSC comparison)

A Cost ICER
Treatment ALY A QALY Cost (yen
? 2 (ven) | (ven) | (yen/QALY)
Galcanezuma ¥12,118,74
b 120mg 11.689 0.811 3 ¥1,136,299 ¥1,400,388
BSC 10.878 / ¥10,982,44 / /

The findings from the PSA scatterplot for the chronic migraine patient population
with a history of 3 or more prior preventive treatments (ie. line preventive
treatment) comparing to BSC show that all iterations fall within the north-east
quadrant for the cost-effectives plane. This suggests that galcanezumab will
result in both incremental costs and QALY gains compared to BSC ([ 5-11).
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5-11 PSA scatterplot for the chronic migraine patient population failed 3 or
more prior preventive migraine treatment (BSC comparison)

3,500,000

3,000,000 ;
2,500,000 :
2,000,000 P

TR °®
1,500,000 7 -

Incremental cost (¥)

1,000,000 -

500,000 | /'

0

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40
Incremental QALYs

Galcanezumab has a 100% probability of being cost-effective compared to BSC
in the chronic migraine patient population with a history of 3 or more prior
migraine treatments at all WTP thresholds (X 5-12).

5-12 CEAC for the chronic migraine patient population failed 3 or more prior

preventive migraine treatment (BSC comparison)
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5.1.2.4 Scenario analysis
1.Episodic Migraine population with a history of treatment failure to 1 or
2 prior preventive migraine treatments (Propranolol comparison)

% 5-10 shows the ICERs derived from the scenario analyses for the episodic
migraine population with a history of treatment failureto 1 or 2 prior preventive
migraine treatments (ie. 2" or 3rd line preventive treatment) comparing
galcanezumab to Propranolol. A shorter time horizon and assuming that patients
on galcanezumab loose return to baseline already 5 months after stopping
treatment appeared to have the most significant impact on the ICER. Apart from
these analyses, all others were in the range of the base case or even below the
base case results. All ICERs remained below the WTP threshold of ¥7,500,000.

% 5-10 Scenario analyses in the episodic migraine population with a history of
treatment failure to 1 or 2 prior preventive migraine treatments (Propranolol
comparison)

Scenario Scenario Details ICER A (¥)
¥6,077,87
Base Case
5
Discount rates (costs, 0% ¥5,907,622 | -2.80%
benefits) 4% ¥6,248,243 | 2.80%
22.89
5 years ¥7,469,101
%

Time horizon

10 Years ¥6,410,513 | 5.47%

45 Years ¥6,063,498 | -0.24%
Distribution around
Migraine Headache Days, | Beta-Binomial ¥6,079,175 | 0.02%
EM

Upper level: 1.25 ¥6,269,869 | 3.16%
Persistency rate

Lower level: 0.75 ¥5,896,856 | -2.98%

5 cycles for both

responders and non-| ¥6,679,060 | 9.89%
Treatment waning, responders
galcanezumab 13 cycles for responders

and 1 cycle for non-| ¥6,318,895 | 3.97%

responders

2.Chronic Migraine population with a history of treatment failure to 1 or
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2 prior preventive migraine treatments (Propranolol comparison)

% 5-11 shows the ICERs derived from the scenario analyses for the chronic
migraine population with a history of treatment failure to 1 or 2 prior preventive
migraine treatments (ie. 2" or 3 line preventive treatment) comparing
galcanezumab to Propranolol. A shorter time horizon and considering a 50% or
greater reduction in migraine headache days appeared to have the most
significant negative impact on the ICER, while the treatment waning period
informed by REGAIN had the most significant positive impact on the ICER in
favour of galcanezumab. Apart from these analyses, all others were in the range
of the base case or even below the base case results. All ICERs remained well
below the WTP threshold of ¥5,000,000.

% 5-11 Scenario analyses in the chronic migraine population with a history of
treatment failure to 1 or 2 prior preventive migraine treatments (Propranolol

comparison)

Scenario Scenario Details ICER A (¥)
¥2,691,70
Base Case
6
Discount rates (costs, 0% ¥2,616,185 | -2.81%
benefits) 4% ¥2,767,109 | 2.80%
22.64
5 years ¥3,301,206
%
Time horizon
10 Years ¥2,838,702 | 5.46%
45 Years ¥2,685,276 | -0.24%
Distribution around
Migraine Headache Days, Negative-Binomial ¥2,773,867 | 3.05%
EM
10.74
Response rate 50% ¥2,980,861 o
(o)
Upper level: 1.25 ¥2,774,555 | 3.08%
Persistency rate
Lower level: 0.75 ¥2,613,060 | -2.92%
_ Return to baseline using -
Treatment waning,
a rate of | ¥1,694,657 | 37.04
galcanezumab
0.23 MHD/cycle %
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3.Episodic Migraine population with a history of treatment failure to 3 or
more prior preventive migraine treatments (BSC comparison)

% 5-12 shows the ICERs derived from the scenario analyses for the episodic
migraine population with a history of treatment failure to 3 or more prior
preventive migraine treatments (ie. at least 4th line preventive treatment)
comparing galcanezumab to BSC. A shorter time horizon and assuming that
patients on galcanezumab loose return to baseline already 5 months after
stopping treatment appeared to have the most significant impact on the ICER.
Apart from these analyses, all others were in the range of the base case or even
below the base case results. All ICERs remained below the WTP threshold of
¥5,000,000.

5 5-12 Scenario analyses in the episodic migraine population with a history of
treatment failure to 3 or more prior preventive migraine treatments (BSC
comparison)

Scenario Scenario Details ICER A (¥)
¥2,850,24
Base Case
0
Discount rates (costs, 0% ¥2,791,588 | -2.06%
benefits) 4% ¥2,907,748 | 2.02%
14.37
5 years ¥3,259,714
%
Time horizon
10 Years ¥2,956,101 | 3.71%
45 Years ¥2,845,703 | -0.16%
Distribution around
Migraine Headache Days, | Beta-Binomial ¥2,848,415 | -0.06%
EM
Discontinuation,
Due to adverse events ¥2,683,789 | -5.84%

galcanezumab

5 cycles for both
responders and non- | ¥3,052,558 | 7.10%

Treatment waning, responders

galcanezumab 13 cycles for responders
and 1 cycle for non-| ¥2,917,590 | 2.36%
responders
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4.Chronic Migraine population with a history of treatment failure to 3 or
more prior preventive migraine treatments (BSC comparison)

#& 5-13 shows the ICERs derived from the scenario analyses for the chronic
migraine population with a history of treatment failure to 3 or more prior
preventive migraine treatments (ie. at least 4t line preventive treatment)
comparing galcanezumab to BSC. A shorter time horizon appeared to have the
most significant negative impact on the ICER, while the treatment waning period
informed by REGAIN, the 50% or greater reduction in monthly migraine headache
days and discontinuation due to adverse events had the most significant positive
impact on the ICER in favour of galcanezumab. Apart from these analyses, all
others were in the range of the base case results. All ICERs remained well below
the WTP threshold of ¥5,000,000.

% 5-13 Scenario analyses in the chronic migraine population with a history of
treatment failure to 3 or more prior preventive migraine treatments (BSC
comparison)

Scenario Scenario Details ICER A (¥)
¥1,441,73
Base Case
9
Discount rates (costs, 0% ¥1,402,986 | -2.69%
benefits) 4% ¥1,479,979 | 2.65%
19.32
5 years ¥1,720,253
%
Time horizon
10 Years ¥1,512,519 | 4.91%
45 Years ¥1,438,696 | -0.21%
Distribution around
Migraine Headache Days, Negative-Binomial ¥1,481,667 | 2.77%
EM
Response rate 50% ¥1,225,422 15.00
%

Discontinuation,
Due to adverse events ¥1,340,426 | -7.03%
galcanezumab

Treatment waning, Return to baseline using
¥1,023,067 | 29.04

galcanezumab a rate of 0.23 MHD/cycle o
(o]
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5.1.4 S HHEROER

& 5-14 SHHERORER

(a) FERFE FRAED 2 FIBDAR XIS 3 FIBDERETOIREEHEERE

]

xR &M =
a3y Jo73/0—)
ICER (OE #{H BEEDORE o BENRELRRE
O ZERAHIEHDOIERIFU O 500 FALUT (750 FALT)
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