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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1. Decision problem

The submission covers the technology’s full marketing authorisation for this

indication.
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Table 1. The decision problem

Population

Intervention

Comparator(s)

Outcomes

Economic analysis

People with advanced cholangiocarcinoma
(CCA) with FGFR2 fusion or rearrangement
that is relapsed or refractory after at least
one prior systemic therapy.

Pemigatinib

*  Chemotherapy
» Best supportive care (including stent
insertion)

The outcome measures to be considered
include:

» overall survival
progression-free survival
response rates
adverse effects of treatment
health-related quality of life

The reference case stipulates that the cost
effectiveness of treatments should be
expressed in terms of incremental cost per
quality-adjusted life year.

The reference case stipulates that the time
horizon for estimating clinical and cost
effectiveness should be sufficiently long to
reflect any differences in costs or outcomes
between the technologies being compared.

Costs will be considered from an NHS and
Personal Social Services perspective.

The use of pemigatinib is conditional on the
presence of FGF/FGFR gene alteration. The
economic modelling should include the costs

As per final scope

As per final scope

As per final scope

As per final scope

Cost effectiveness of the treatments
specified are expressed in terms of
incremental cost per quality adjusted life
year.

The time horizon for estimating clinical
and cost effectiveness in the cohort
simulation model is lifetime

Costs are included from an NHS and
Personal Social perspective

Testing costs are not included in the
base case analysis as patients will be

N/A

N/A

N/A

N/A

A sensitivity analysis is provided with an
estimated cost of the genetic test.

Company evidence submission template for pemigatinib for treating relapsed or refractory advanced cholangiocarcinoma with FGFR2

alterations [ID3740]

© Incyte Biosciences UK (2020). All rights reserved

Page 11 of 150



associated with diagnostic testing for the
FGF/FGFR gene alteration in people with
relapsed or refractory advanced CCA who
would not otherwise have been tested. A
sensitivity analysis should be provided
without the cost of the diagnostic test. See
section 5.9 of the Guide to the Methods of
Technology Appraisals.

Subgroups to be

d Non
considered one

Special
considerations
including issues
related to equity or
equality

Guidance will only be issued in accordance
wording of the therapeutic indication does
the evidence that has underpinned the

marketing authorisation granted by the
regulator.

with the marketing authorisation. Where the

not include specific treatment combinations,
guidance will be issued only in the context of

tested routinely according to NHS plans

As per final scope

As per final scope

Incyte understands from clinician and
NHS service provider input that genetic
testing for CCA (including FGFR2 gene
alterations) will become part of routine
practice due to availability of new
treatment options for this particular
patient population and the current intent
of the NHS Long Term Plan for the
service to offer whole genome
sequencing as part of routine care.
Genetic testing by next generation
sequencing (NGS) uses sequencing
panels to detect alterations across a
wide range of genes including FGFR.

N/A

N/A

CCA, cholangiocarcinoma; FGF, fibroblast growth factor; FGFR2, fibroblast growth factor receptor 2; NGS, next generation sequencing; NHS, National Health Service.
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B.1.2. Description of the technology being appraised

A summary of pemigatinib is shown in Table 2, and the draft summary of product

characteristics is included in Appendix C.

Table 2. Technology being appraised

Mechanism of action

Marketing authorisation/CE mark
status

Indications and any restriction(s) as
described in the summary of product
characteristics (SmPC)

Method of administration and
dosage

Additional tests or investigations

List price and average cost of a
course of treatment

Patient access scheme (if
applicable)

Pemigatinib is a potent and selective FGFR1, 2, and 3
inhibitor. Pemigatinib blocks autophosphorylation and
activation of major FGF/FGFR signalling pathways, inhibiting
the growth of cells with FGFR2 fusions/rearrangements.

MAA submitted to EMA: November 2019
CHMP opinion anticipated: December 2020
Full MAA anticipated: January 2021

Pemigatinib monotherapy is indicated for the treatment of
adults with locally advanced or metastatic cholangiocarcinoma
with a fibroblast growth factor receptor 2 (FGFR2) fusion or
rearrangement that is relapsed or refractory after at least one
line of systemic therapy.

Pemigatinib is administered 13.5 mg QD on a 14 day-on, 7
day-off schedule.

Treatment should be continued as long as the patient does not
show evidence of disease progression or

unacceptable toxicity.

Incyte understands from clinician and NHS service provider
input that genomic testing for CCA patients is likely to become
part of routine practice due to availability of new treatment
options for this particular patient population and the current
intent of the NHS Long Term Plan for the service to offer
whole genome sequencing as part of routine care. As testing
represents broader assessment of different oncogenic
alterations the cost of the FGFR2 genetic test which
represents just one target has therefore been included as
scenario analysis.

The drug acquisition cost of pemigatinib is £37.88 per mg
(£511.36 per 13.5mg tablet). Under the administration
schedule of 14 days on, 7 days off, the weekly total drug cost
is | and £7159 per treatment cycle (21 days).

A submission has been made to NHS England regarding a
patient access scheme which include a simple discount
arrangement.

CCA, cholangiocarcinoma; CHMP, Committee for Human Medicinal Products; FGF, fibroblast growth factor; FGFR, FGF
receptor; MAA, marketing authorisation application; NHS, National Health Service; QD, once daily; UK, United Kingdom.
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B.1.3. Health condition and position of the technology in the

treatment pathway

B.1.3.1 Disease overview

Cholangiocarcinoma (CCA), also known as cancer of the bile ducts, is a rare cancer that
develops from the epithelial lining of the gallbladder and bile ducts.'? Based on the
location of the primary tumour, CCA is classified as intrahepatic (iCCA) or extrahepatic
(eCCA). Extrahepatic tumours are further subclassified as perihilar (also called Klatskin)
and distal (Figure 1)."3 Each subtype has distinct risk factors, molecular pathogenesis,

therapeutic options, and prognosis.#iCCAs represent approximately 34% of CCA cases.®

ngiocarcinoma

Liver

Gall bladder

Figure 1. Classification of CCA by primary tumour location

CCA, cholangiocarcinoma.
Source: Adapted from Rizvi & Gores, 20176

Most CCAs arise spontaneously, in the absence of known underlying risk factors.™"8
However, there are some well-established risk factors associated with the subtypes of
CCA. Congenital risk factors include Caroli disease, congenital hepatic fibrosis, and biliary
cysts (types | and 1V). In Western countries, the hepatitis C virus and liver cirrhosis have

been identified as risk factors for iCCA.8°

General risk factors for CCA may include obesity, diabetes mellitus, and metabolic
disease. Certain drugs and toxins, such as alcohol, tobacco (smoking), oral contraceptive

pills, dioxin, and asbestos have also been suggested as risk factors for CCA."8
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CCA is arare cancer in the UK

There are a lack of data in England and Wales regarding incidence and prevalence for the
population of interest in this submission—previously treated, unresectable, locally
advanced, or metastatic CCA with fibroblast growth factor receptor 2 (FGFR2)

fusions/rearrangements.

Worldwide, CCA is the second most common primary liver tumour, after hepatocellular
carcinoma (HCC). Since the mid-1990s, more deaths have been coded in England and
Wales due to CCA than to HCC. Incidence and mortality rates for iCCA have risen steeply
and steadily across the world over the past few decades with concomitant falls in eCCA

rates.310

Recent evidence from UK data suggest that rising iCCA rates partly reflect
misclassification, with perihilar (‘Klatskin’) tumours being incorrectly coded as intrahepatic
instead of extrahepatic.'? The overall incidence and mortality from all CCA, however, is
increasing.” There has been a marked rise in age-standardised incidence and mortality
rates for CCA in the past 17 years (p-test for trend <0.001 for both)."® The cause of the
rise is unknown and is not explained by improvements in diagnosis.>'° In 2001, the
age-standardised incidence rate for CCAs was 2.7 per 100,000 (95% confidence interval
[Cl]: 2.5, 2.8)."" In 2010-2013, the incidence rate per 100,000 in England had risen to
3.58."2In 2017, the reported incidence was 4.3 per 100,000, with 4.0 in females (95% CI:
3.7, 4.2) and 4.6 in males (95% CI: 4.3, 4.9)."" Accordingly, in 2017, there were 2,187
persons diagnosed with CCA in England (1,069 males and 1,118 females). Over the same
time period, the age-standardised mortality rate rose from 2.6 (95% CI: 2.4, 2.8) in 2001 to
4.7 per 100,000 in 2017, with 4.5 in females (95% ClI: 4.3, 4.8) and 4.9 in males (95% CI:
4.6, 5.2)."" The mortality rate reported was higher than the incidence rate, likely reflecting

under-coding of CCAs in the incidence data as a result of misdiagnosis.'!

Gene fusions drive oncogenesis in CCA

CCA is a genetically diverse cancer.'® Several recent studies have identified different
genetic fusions/rearrangements that occur in CCA." Gene fusions have been shown to be
drivers of oncogenesis and multiple potentially targetable genetic alterations with

therapeutic implications have been identified.’
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Rearrangements/fusions lead to tumorigenic FGFR signalling

The FGF/FGFR signalling pathway plays a central role in multiple essential cellular
processes, including physiological functions and embryonic development.’>-29 In normal
cells, the binding of FGF ligands to their related FGF receptors (FGFR1 to FGFR4) leads
to receptor dimerization, which then induces cross-phosphorylation and activation of the
FGFR kinases. FGFR kinases activate downstream signalling pathways that are
implicated in cellular processes, such as proliferation, survival, migration, and
angiogenesis.'® '8 There is strong genetic and functional evidence that dysregulation of
FGFR can lead to the initiation and progression of different cancers.'”'® For example,
gene fusions are associated with oncogenic properties and may act as driver mutations in

cancers like iCCA.15:17

FGFR2 fusions can trigger ligand-independent receptor dimerization and

constitutive FGFR signalling, potentially driving tumorigenesis in iCCA

FGFR2 fusions develop early in disease progression, suggesting they serve as oncogenic
drivers and are responsible for both the initiation and maintenance of cancer.?' Genomic
mutations involving FGFR2 activation account for nearly 20% of all iCCA cases and a
large number of FGFR2 alterations have been identified in iCCA as oncogenic drivers.'” In
most ICCA cases with FGFR2 gene fusions, the fusion partner becomes attached
downstream of the kinase domain of FGFR2 (Figure 2A).'%22 Additionally, a majority of
FGFR2 fusion partners contain a dimerization domain, which allows the FGFR2 fusion to
dimerize even in the absence of an FGF ligand.?3?* FGFR2 dimerization activates FGFR
signalling by bringing the kinase domains in close proximity, allowing cross-
phosphorylation and triggering constitutive downstream signalling of cell processes

involved in tumorigenesis (Figure 2B)."6:24

break break
FGFR2 gene Q{ E>:n.;___§x BICCT gene

fusion

l transcription

FGFRZ-BICCT g | | Kinase || | sam D;}.' SAM (sterile alpha motif) is a
fusion mRNA protein dimerization domain

A. FGFR2 fusions with intact kinase domains in iCCA
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Figure 2. FGFR2 fusions in iCCA

iCCA, intrahepatic cholangiocarcinoma; FGFR, fibroblast growth factor receptors.
Sources: Arai et al. 2014;'° Goyal et al. 2017.22

Pre-clinical models demonstrated that FGFR2 fusions trigger constitutive activation of the
FGFR kinase, leading to tumorigenesis both in vivo and in vitro."”-'® Tumours with
activating FGFR2 fusions may be sensitive to FGFR inhibitors, such as pemigatinib, which

suggests an important role for targeted therapeutics in this patient population.'”-25

Prognostic role of FGFR alterations

The prognostic role of FGFR alterations is not fully characterised in CCA. Several
relationships still need to be elucidated, including: (1) the predictive role of FGFR
alterations for response to standard chemotherapy regimens; (2) the role played by
FGFR2 fusions, as compared to other FGFR alterations or wildtype, on survival; and (3) if
the role FGFR2 alterations play in prognosis is constant or if it changes throughout the

course of the disease.

Nevertheless, retrospective studies have shown that FGFR mutations (predominantly
FGFR2 fusions or rearrangements) occur more frequently in younger women and seem to
confer more indolent disease.?%2” For example, in a retrospective analysis by Jain et al.
2018, 377 patients with CCA were assessed by next-generation sequencing or
fluorescence in situ hybridisation.?® Ninety-five subjects had FGFR mutations, and FGFR2
fusions were the most frequent alteration (n=63 FGFR2 fusions, 11 with other FGFR2
alterations). Patients with FGFR alterations tended to be younger females who presented

at an earlier disease stage (tumour, node, metastasis classification [TNM] I/1l vs 11I/IV
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35.8% vs 22%, respectively; p=0.001) and were associated with longer survival compared
with patients without FGFR mutations (median overall survival [OS] from date of initial
CCA diagnosis until death 37 vs 20 months, respectively; p<0.001).28 This difference
remained significant after excluding 36 patients treated with FGFR inhibitors (30 vs 20
months, respectively; p=0.03).28 The limitations of this analysis to fully characterise the
prognostic role of FGFR alterations are worth highlighting - one being the cohort analyses
included patients with early-stage disease who were likely to receive curative treatment

options like surgery and/or radiation.

Further, there appears to be no scientific controversy that patients with FGFR2-altered
disease are afforded additional survival with exposure to FGFR-targeted therapy. Patients
with any FGFR mutation had a better OS with FGFR-targeted therapy (44.8 months) than
those who did not received FGFR-targeted therapy (24.3 months; p=0.01).28 This is further
confirmed with the results of the pemigatinib trial (FIGHT-202, Sections B.2.6.4 and
B.2.6.5), which reported an overall response rate (ORR) of 35.5% and a duration of
response (DOR) of 7.5 months in patients with FGFR2 fusions/rearrangements.?® Despite
lack of a comparator arm in the trial, it is understood that these patients are benefiting from
targeted therapy.

B.1.3.2 Burden to patients, carers, and society

CCA has a poor prognosis

CCA is a rare, aggressive disease with a poor prognosis. In the UK, survival data from
large scale, retrospective, database analyses are lacking. Approximately 70% of patients
are diagnosed late with unresectable, locally advanced, or metastatic disease—these
patients have an estimated 5-year survival rate of <10%.'43%-33 |n patients with BTC who
have progressed on first-line (1L) treatment, median OS is 6.2 months when treated with

systemic chemotherapy (mMFOLFOX+active symptom care [ASC]).3*

Data are scarce on the disease burden and health-related quality of life (HRQoL) of
patients with CCA in the UK, and even less is known about the impact on carers and
society. CCA patients with advanced disease are likely burdened by secondary symptoms
of bile duct or gastrointestinal obstruction such as jaundice, itching, abdominal pain, and
nausea.® In addition, they potentially face the harmful side effects of systemic

chemotherapy, which are discussed further in the following section.
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B.1.3.3 Unmet need in the treatment of CCA

Surgery is the only curative treatment option for patients with CCA; however, only
approximately 30% of patients are candidates for resection at diagnosis.'* Of those,
another 10% to 45% are determined to be unresectable during explorative laparotomy.’
For patients with localised disease who undergo curative resection surgery, relapse rates
are high—60%.'

Unresectable but localised disease may be eligible for loco-regional therapies such as
radioembolism or radiotherapy. Evidence for radioembolism, also known as selective
internal radiation therapy (SIRT), is currently restricted to iCCA patients with limited
disease advancement (locally advanced but non-metastatic). The National Institute for
Care and Health Excellence (NICE) Interventional Procedures Programme published the
Interventional procedure overview of selective internal radiation for unresectable primary
intrahepatic CCA (IPG630). The guidance notes that the current evidence on the safety of
SIRT for unresectable primary iCCA shows that there are well-recognised, serious, but
rare safety concerns, and NICE recommends the procedure be used only in the context of

research.3®

Treatment for unresectable, locally advanced, or metastatic patients is limited to
chemotherapy for patients with Eastern Cooperative Oncology Group (ECOG)
performance status 0—1. The standard 1L chemotherapy is a combination of
cisplatin-gemcitabine.3”-38 Patients who progress on 1L chemotherapy often have a rapidly
worsening performance status and only a small proportion of patients may remain suitable

for further systemic treatment.

Current SOC for 1L treatment

Patients in the UK have no approved targeted therapeutic options for CCA with FGFR2
fusions/rearrangements. Most patients are diagnosed with advanced or metastatic disease
and, in these patients, systemic chemotherapy is associated with modest clinical success.
Current standard of care (SOC) for 1L therapy in patients with BTC was established in
2009/2010 following the results of the ABC-02 trial.3” ABC-02 was a phase 3, UK study of
410 patients with locally advanced or metastatic disease. The study compared
combination treatment with cisplatin-gemcitabine (Cis-Gem cohort) vs gemcitabine (Gem
cohort) alone. The patient cohorts were not restricted specifically to patients with CCA
(Gem cohort: n=119/206; Cis-Gem cohort: n=122/204), but also included patients with
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gallbladder (Gem cohort: n=76/206; Cis-Gem cohort n=73/204) and ampullary carcinoma
(Gem cohort: n=11/206; Cis-Gem cohort: n=9/204). Median OS was 11.7 months (95% CI:
9.5,14.3 months) for the Cis-Gem cohort and 8.1 months for the Gem cohort (95% CI: 7.1,
8.7 months; p<0.001) (Figure 3a). Median progression-free survival (PFS) was 8.0 months
(95% CI: 6.6, 8.6 months) for the Cis-Gem cohort and 5.0 months for the Gem cohort
(95% CI: 4.0, 5.9 months; p<0.001) (Figure 3b).%’

A 1004 \ - Gemcitabine B 100 4 \

Cisplatin-Gemcitabine

Hazard ratio for death - \
. 154 0.64 (95% €I, 0.52-0.80) S 154 |
P<0,001 \
S
O )4

|
Progression-free survival (%
f/
i

3 28 4 tabine ] 115 > 1 : 1
abine 204 167 120 76 51 28 17 8 2 Cisplatin-Gemcitabine 204 120 95 36 18 10 4 1 1

Figure 3. Outcomes for patients with BTC who received cisplatin-gemcitabine vs
gemcitabine alone in ABC-02; A. OS, B. PFS

BTC, biliary tract cancer; OS, overall survival; PFS, progression-
free survival.
Source: Valle et al. 2010.%

No approved therapy for second-line CCA

There are no data on the efficacy of second-line (2L) systemic chemotherapy in previously
treated, unresectable, locally advanced, or metastatic CCA with FGFR2
fusions/rearrangements—the target population of this submission. Treatment options are
limited to older chemotherapy regimens with no approved 2L therapies for CCA.3° Patients
who commonly present with advanced disease may have substantial comorbidity including
advanced age, intercurrent sepsis, and poor performance status score.*® For those
patients who progress on 1L, 2L chemotherapy options yield limited benefit, with low

response rates and rapid progression.'%37

A systematic review of 2L chemotherapy in advanced biliary cancer evaluated 14 phase 2
clinical trials.3® The authors concluded that there was insufficient evidence to establish a
SOC for 2L chemotherapy due to the small patient cohorts, variation in chemotherapy

regimens, lack of consensus on primary endpoint, heterogeneity of patients, and poor
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outcomes. Figure 4 illustrates the poor survival outcomes of 2L chemotherapy treatment of
advanced biliary cancer from Lamarca et al. 2014.3°

15
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Figure 4. Median OS in phase 2 single arm clinical trials of second-line
chemotherapy treatment of advanced biliary cancer

5-FU, 5-fluorouracil; FOLFOX-4; oxaliplatin+5-FU+leucovorin; Gem-Cis, gemcitabine-cisplatin; HCC, hepatocellular

carcinoma; mono, monotherapy; OS, overall survival.
Source: Lamarca et al. 2014.3°

Toxicity of systemic chemotherapy

Current systemic chemotherapies can result in high rates of serious adverse events
(SAEs), leading to high discontinuation rates. The most common SAEs are severe
haematological abnormalities or toxicities (Table 3).4'¢ In a retrospective analysis of 1L
chemotherapy outcomes for unresectable iCCA and perihilar CCA, 30% of patients
receiving cisplatin-gemcitabine discontinued therapy due to toxicity prior to disease

progression, with the most common reason being elevated creatinine.*’
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Table 3. SAEs reported across studies with regimens including systemic
chemotherapy

Anaemia 6.8%—54%*344:46
Haematologic abnormalities or toxicities 38.5%—52.2%*145
Neutropenia 20%—36%*346
Asthenia 6.8%—33%*244
Fatigue 11.4%—20%*"43
Hepatic toxicity 20%*
Performance status decrease 11.3%—15.5%*
Skin toxicity 6.6%—13.6%*"44

SAE, serious adverse event.

Limitations of real-world treatment in unresectable, locally advanced, or metastatic

patients

There are no studies evaluating real-world treatment patterns specifically in patients with
previously treated, unresectable, locally advanced, or metastatic CCA with FGFR2

fusions/rearrangements.

A retrospective, multicentre study in Italy explored 2L treatment outcomes for patients with
advanced biliary cancer between 2004 and 2013.%8 A wide range of 2L chemotherapies
were found to be used in the real-world setting, demonstrating that there is no SOC (Table
4).

Table 4. Second-line chemotherapy for patients with advanced CCA across 10
Italian institutions between 2004 and 2013

Monotherapy with 5-fluorouracil or capecitabine
Gemcitabine plus 5-fluorouracil or capecitabine
Capecitabine plus mitomycin-C

FOLFIRI or XELIRI

Retreatment with gemcitabine plus cisplatin or oxaliplatin
FOLFOX or XELOX

Epirubicin plus cisplatin plus 5-flurouracil

Gemcitabine plus irinotecan

Monotherapy with gemcitabine

Other regimens

n, number; FOLFIRI, 5-fluorouracil+irinotecan; XELIRI, capecitabine+irinotecan; FOLFOX, 5-fluorouracil+oxaliplatin;
XELOX, capecitabine+oxaliplatin.
Source: Fornaro et al. 2015.48

The study also presented a pooled analysis of 2L treatment outcomes for patients with

advanced BTCs. The results illustrated the limited efficacy of 2L chemotherapy (Table 5).
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Other retrospective analyses in the US, Italy, and Canada confirm these poor outcomes.*%
51 Such retrospective analyses highlight the limited value of 2L chemotherapy after a 1L

cisplatin-gemcitabine combination therapy in advanced BTC.4851

Table 5. Outcomes of BTC patients receiving second-line chemotherapy: comparing
a retrospective multicentre analysis in Italy and a pooled analysis of published data

Retrospective multicentre (n=174) 3.4 (0.7, 6.1) 3.0 (2.7, 3.4) 6.6 (5.1, 8.1)
Published literature (n=499) 10.2 (7.3, 13.1) 3.1 (2.9, 3.4) 6.3 (5.6, 7.0)

BTC, biliary tract cancer; Cl, confidence intervals; OS, overall survival; PFS, progression-free survival.
Source: Fornaro et al. 2015. 48

ABC-06 trial: advanced biliary cancer in patients previously treated with cisplatin-
gemcitabine chemotherapy

ABC-06 was a phase 3, randomised controlled trial evaluating ASC alone or ASC with
oxaliplatin/5-FU chemotherapy (mFOLFOX+ASC) for patients with locally advanced or
metastatic BTC who were previously treated with cisplatin-gemcitabine chemotherapy.3* A
total of 162 patients, from 20 sites in the UK, were randomised to receive mFOLFOX+ASC
(n=81) or ASC alone (n=81). The study met its primary endpoint; the adjusted hazard ratio
(HR) was 0.69 (95% CI: 0.50, 0.97; p=0.031) for OS in favour of mFOLFOX+ASC vs ASC
alone.3* Despite this, the study showed limited efficacy in 2L patients, with adverse events
(AESs) in line with systemic treatment. The median OS was 5.3 months and 6.2 months for
the ASC alone and mFOLFOX+ASC groups, respectively. The 6-month and 12-month
survival rates for the mFOLFOX+ASC group were 50.6% and 25.9%, respectively. The
ORR in the mFOLFOX+ASC group was 5% and the disease control rate (DCR) was 33%.
The radiological median PFS reported for patients treated with mFOLFOX+ASC was 4.0
months (95% CI: 3.2, 5.0).34

The safety profile from ABC-06 reported toxicities expected with systemic chemotherapy
treatment. Fifty-nine percent of patients in the mFOLFOX+ASC group had a grade 3/4
AE.** The most common grade 3/4 AEs were fatigue/lethargy (19%; n=15/81); decreased
neutrophil count (12%; n=10/81); infection, including lung, urinary, fever, or unspecified
(14%; n=11/81); and biliary events, such as obstruction, infection, liver infection, increased
bilirubin/alkaline phosphatase, and hepatitis (19%; n=15/82).34 Three

chemotherapy-related deaths (due to renal failure/diabetic ketoacidosis, febrile
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neutropaenia, and acute kidney injury) were reported.3* ABC-06 is the first prospective trial
evaluating the efficacy and safety of 2L chemotherapy in advanced biliary cancer patients;
the results support the findings of the retrospective studies summarised in the previous

section, and further highlight the overall poor outcomes for these patients.

Given the rapid progression seen with CCA, patients urgently need a therapy that can
reduce or stabilise disease burden. Historically, systemic chemotherapies in 2L treatment
have limited efficacy and can result in significant toxicity. Findings from the recent ABC-06
trial in BTC patients, showed limited efficacy and significant toxicity in 2L with
mFOLFOX+ASC chemotherapy.3* The results of ABC-06 were not reported in
subpopulations by genetic mutation. To date, there is no evidence for the efficacy of

existing 2L systemic therapy in CCA patients with FGFR2 fusions/rearrangements.
B.1.3.4 Clinical pathway of care

Management of CCA in the UK

The British Society for Gastroenterology (BSG) published guidelines on the management

of CCA, which are summarised in Table 6.3:38
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Table 6. Summary of the key British Society for Gastroenterology treatment
guidelines for CCA

Early stage

Patients with early stage disease who are candidates for surgery
should undergo resection—the only curative treatment.”

All operable patients should be offered adjuvant treatment trials
(Grade B).

Locally advanced and metastatic
Not candidates for resection

Cisplatin-gemcitabine combination chemotherapy is
recommended for locally advanced or metastatic unresectable
CCA (Grade A).

Locoregional therapies, such as radioembolization and
transcatheter arterial chemoembolization, need prospective
randomised data to assess their true value.

All patients who have inoperable tumours, or who are operable
but have not been rendered disease-free, or those patients with
recurrences should be actively encouraged to participate in
chemotherapy and/or radiotherapy clinical trials (Grade B).

CCA, cholangiocarcinoma.

*Special consideration for resection: routine pre-operative biliary drainage (stent) should be avoided except in certain

situations such as acute cholangitis, with modification of antibiotic prophylaxis according to patient characteristics and

local microbiological specialist advice (Grade B).
Source: Khan et al. 2012.3

The European Society for Medical Oncology (ESMO) published clinical practice guidelines
for the diagnosis, treatment, and follow-up of biliary cancer in 2016.38 The BSG and ESMO
guidelines overlap in their recommendations for the management of CCA, and both

highlight the lack of 2L treatment options in CCA patients.3-38

Figure 5A shows the current pathway of care and Figure 5B shows the proposed pathway
of care for patients with previously treated, unresectable, locally advanced, or metastatic
CCA with FGFR2 fusions/rearrangements in England and Wales. Following approval by
the European Medicines Agency (EMA), pemigatinib will provide a targeted treatment
option for CCA patients with FGFR2 fusions/rearrangements who are unresectable and

relapsed or refractory to first line treatment.
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rearrangements/fusions

Pemigatinib

Figure 5. Proposed place of pemigatinib in the pathway of care for previously
treated, unresectable, locally advanced, or metastatic CCA patients with FGFR2
fusions/rearrangements in England and Wales

1L, first line; 2L, second line.

Until recently, the use of genetic testing in CCA was not considered clinically relevant due
to a lack of targeted therapies. However, the significance of this has become more
pertinent due to increased research and development of treatments such those targeting
FGFR fusions and isocitrate dehydrogenase (IDH) mutations. That said, genetic testing for

CCA is not currently part of routine care.

As highlighted in the NHS Long Term Plan,*? beginning this year (2020/21) the NHS aims
to extend the use of genomic testing so it will be routinely available to all cancer patients.
Their initial goal is that by 2023 over 100,000 patients will have received a genomic test for
their cancer. Furthermore, by targeting investment in areas of innovation, particularly
genomics, the NHS hopes to be the first national health care system to offer whole
genome sequencing as part of routine care. This process has already begun with the
establishment of seven genomic hubs across England, each having access to various
testing technologies including gold standard next generation sequencing (NGS)
technology. Indeed, some FGFR testing is currently available and being undertaken
across a number of oncological, haematological and neurological malignancies, for

example FGFR4 in paediatric solid tumours.
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As per the NHS’s goals to offer a world-leading service with regards to their genomics
offering The National Genomic Test Directory for Cancer® is updated annually. Due to the
COVID-crisis the directory was not updated in April 2020 as originally planned. However,
as a result of conversations with providers based at some of the hubs, it is our
understanding that a wider range of FGFR tests will be added imminently including FGFR2
fusions/arrangements for CCA. Considering this, it is worth noting that pemigatinib is not
the sole FGFR inhibitor in development for the treatment of CCA. It is likely other such
molecules will soon be introduced to the UK thus the availability of genetic testing for this

indication will not solely support pemigatinib.

Additionally, since the FGFR2 fusion/rearrangement occurs at onset of disease'” genomic
testing of this type has greater clinical relevance when assessing optimal patient treatment

and management options for CCA to support their personalised care plan.5

B.1.4. Equality considerations

There are no known equality issues relating to the use of pemigatinib in patients with
previously treated, unresectable, locally advanced, or metastatic CCA with FGFR2

fusions/rearrangements.
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B.2. Clinical effectiveness

B.2.1. Identification and selection of relevant studies

A systematic literature review (SLR) was conducted in 2018 to identify relevant clinical
evidence in previously treated, unresectable, locally advanced, or metastatic CCA with
FGFR2 fusions/rearrangements. A total of 6,996 articles were identified in the original

search on 9 November 2018. Eight non-comparative studies and one retrospective

observational study were included from 24 publications.

Subsequently, the inclusion criteria were revised and updated searches were conducted
on 22 April 2020 to identify studies in previously treated, unresectable, locally advanced,
or metastatic CCA without restriction on alteration. A total of 2,382 articles were identified.

The original searches were also screened with the expanded criteria.

A total of 209 studies were included from 108 unique studies, including five randomised
controlled trials from 14 publications, and 103 single-arm trials and observational studies
from 197 publications. Six trials were flagged as ongoing and had not yet reported results.
The original and expansion/update search results are presented in Figure 6 and Figure 7,
respectively. The five randomised controlled trials are summarised in Table 7. Additional

details of the methodology and results are summarised in Appendix D.
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Figure 6. PRISMA diagram for the clinical evidence SLR - original 2018 SLR

FGFR2+, fibroblast growth factor receptor 2-positive; SLR, systematic literature review.
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o= assessed for eligibility *| BTC (n=117)
8 (n = 940) Children only (n = 1)
ﬁ“ Disease (n = 84)
Bibliography additions " Disease stage (n = 66)
gl ;|?3lﬁ ‘ . Duplicate (n = 21)
ublications o ) . =
FGFR2+ also Publications included in Intenientiofl {fy = 59
reporting data for qualitative synthesis Lanquags (h = 2)
rrCCA (n = 35) n =209 Line of therapy (n = 375)
Not retrieved (n = 3)*
Review/Editorial (n = 12)
Study design (n = 51)
Included and extracted 108 studies from 209 publications for overall TCCA
population
RCT: Five studies from 14 publication
Others®: 103 studies from 197 publications*
(Among the included 108 studies, data for FGFR2+ previously treated CCA population
data were reported in nine studies)

Figure 7. PRISMA diagram for the clinical evidence SLR — April 2020 expansion
and update SLR

FGFR2+, fibroblast growth factor receptor 2-positive; SLR, systematic literature review.
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Table 7. Summary of published clinical effectiveness evidence from randomised

controlled trials

Study name
(trial name/NCT)

Treatment/comparator

CCA type N (%)

Intrahepatic,
extrahepatic, Hilar

Lamarca 201934
(ABC-06/NCT01926236)

Abou-Alfa 20205
(ClariIDHy/NCT02989857)

Demols 201956
(REACHIN/NCT02162914)

Zheng 201857
(NCT02558959)

Relapsed or
refractory
CCA 2L+
(N)/ FGFR2+
identified
(N)
Phase 3 117/NR
UK
Phase 3 185/NR
France,
Italy, South
Korea,
Spain, the
UK, and the
us
Phase 2 66/NR
NR
Phase 2 48/NR
China

mFOLFOX+ASC
ASC

Ivosidenib (AG-120)/
placebo

Regorafenib + best
supportive care

Placebo + best
supportive care

Irinotecan +
capecitabine (XELIRI-
arm)

Irinotecan (IRl-arm)

MFOLFOX+ASC

« iCCA: 34 (56.6)
o eCCA: 26 (43.3)
e Hilar CCA: NR

ASC

« iCCA: 38 (66.6)
o eCCA: 19 (33.3)
e Hilar CCA: NR

Ivosidenib (AG-120)

e iCCA: 111 (90)

e eCCA:1(1)

e Hilar CCA: 4 (3)
Placebo

e iCCA: 58 (95)

e eCCA:1(2)

e Hilar CCA: 0
Regorafenib + best
supportive care

e iCCA: 23 (69.69)

e eCCA: 3 (9.09)

e Hilar CCA: 3 (9.09)
Placebo + best
supportive care

e iCCA: 19 (57.57)

e eCCA:6(18.2)

e Hilar CCA: 3 (9.09)

Active symptom control
e CCA: 38 (66.6)

e eCCA: 19(33.3)

e Hilar CCA: NR
Irinotecan +

capecitabine (XELIRI-
arm)

o iCCA: 20 (66.7)
e eCCA: 3 (10)
e Hilar CCA: NR

Irinotecan (IRl-arm)
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e iCCA:21(70)
e eCCA:4(13.3)
e Hilar CCA: NR
Venturini 2016% (NR) NR 10/NR TACE + DEBDOX TACE + DEBDOX
NR (irinotecan)/ (irinotecan)
TACE + DEBIRI e iCCA:NR
(doxorubicin) e eCCA:NR
e Hilar CCA: NR
TACE + DEBIRI
(doxorubicin)
e iCCA:NR
¢ eCCA:NR
e Hilar CCA: NR

ASC, active symptom control; CCA, cholangiocarcinoma; DEBDOX, drug-eluting beads loaded with doxorubicin;
DEBIRI, drug-eluting bead, irinotecan; iCCA, intrahepatic cholangiocarcinoma; eCCA, extrahepatic,
cholangiocarcinoma; NR, not reported; TACE, transarterial chemoembolization; UK, United Kingdom; US, United

States; XELIRI, capecitabine plus irinotecan.

Company evidence submission template for pemigatinib for treating relapsed or refractory
advanced cholangiocarcinoma with FGFR2 alterations [ID3740]

© Incyte Biosciences UK (2020). All rights reserved Page 32 of 150



B.2.2. List of relevant clinical effectiveness evidence

The submission is supported by data from the ongoing phase 2 FIGHT-202 study
(NCT02924376; INCB 54828-202). Data sources for this submission include Abou-Alfa et
al. 2020,%° the FIGHT-202 clinical study report,®® and Incyte data on file.%%6" All sources
reported the data as of the 22 March 2019 cutoff date.

Table 8. Clinical effectiveness evidence

Study design Open-label, single-arm, multicentre, phase 2 study
Population Subjects with advanced/metastatic or surgically unresectable CCA
including FGFR2 fusions/rearrangements who failed previous
therapy
Intervention(s) Pemigatinib
Comparator(s) NA
Indicate if trial supports Yes 4 Indicate if trial used in the Yes 4
application for marketing economic model
authorisation No No
Rationale for use/non-use Efficacy data from FIGHT-202 is used in the economic model
in the model because this is the only study that provides data for pemigatinib in
the population and line of relevance to this submission.
Reported outcomes e OS
specified in the decision e PFS
problem
¢ Response rates (ORR)
e AEs
¢ HRQoL
All other reported e DOR
outcomes e DCR

e EORTC QLQ-C30, BIL21

AEs, adverse events; CCA, cholangiocarcinoma; DCR, disease control rate; DOR, duration of response; EORTC QLQ-
BIL21, European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire (CCA and
gallbladder cancer); EORTC QLQ-C30, EORTC QLQ Core 30; FGFR2, fibroblast growth factor receptor; HRQoL, health-
related quality of life; OS, overall survival, PFS, progression-free survival.

Source: Abou-Alfa et al. 2020%°

B.2.3. Summary of methodology of the relevant clinical effectiveness
evidence

A summary of FIGHT-202 methodology is provided in Table 9.
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Table 9. FIGHT-202 methodology

Location (number of centres
in which patients were
randomised to pemigatinib)

Study design

Study objectives

Key inclusion/exclusion
criteria

Trial drugs

Permitted and disallowed
concomitant medication

Primary outcomes

Secondary outcomes

FIGHT-202 enrolled participants at 67 study sites in the United
Kingdom, United States, South Korea, France, Italy, Thailand,
Germany, Belgium, Israel, Spain, Japan, and Taiwan.

A phase 2, open-label, single-arm, multicentre study to evaluate
the efficacy and safety of pemigatinib in patients with previously
treated, unresectable, locally advanced, or metastatic CCA with
FGFR2 fusions/rearrangements.

Primary: To evaluate the efficacy of pemigatinib in participants
with advanced/metastatic or surgically unresectable
cholangiocarcinoma with FGFR2 fusions/rearrangements who
have progressed on at least one previous treatment.

Key inclusion criteria:

e Patients with histologically or cytologically confirmed CCA
who failed one prior treatment
Documentation of FGF/FGFR gene alteration status
Radiographically measurable disease per RECIST v1.1
ECOG PS =2
Adequate hepatic function (total bilirubin <1.5 x ULN;
<2.5 X ULN for patients with Gilbert syndrome or
metastatic disease involving liver; aminotransferases
<2.5 x ULN; =5 x ULN for patients with liver metastases)
e Adequate renal function (CrCl >30 mL/min)
e Serum phosphate < institutional ULN
e  Serum calcium within institutional normal range

Key exclusion criteria:

e Prior treatment with select FGFR inhibitors

e History of calcium phosphate homeostasis or ectopic
mineralisation/calcification

e Current evidence of clinically significant corneal or retinal
disorder confirmed by ophthalmologic examination

Pemigatinib
Concomitant medications were permitted to treat comorbidities or
AEs during the study, except:

e Potent cytochrome P450 3A4 inhibitors and inducers (note:
there were no restrictions on topical ketoconazole)

e Another selective FGFR inhibitor
¢ Investigational study drug for any indication

¢ Any anticancer medications other than the study drug

ORR in participants with FGFR2 fusions/rearrangements based
on the central genomics laboratory results (Cohort A).

e DOR: time from the date of CR or PR until PD (all cohorts).
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e PFS: first dose to progressive disease or death (all cohorts).

e ORRin participants with other FGF/FGFR alterations
(Cohort B).

¢ ORRIin all participants with FGF/FGFR alterations (Cohorts
A and B).

e DCR: CR + PR + stable disease (all cohorts).

e OS: first dose to death due to any cause (all cohorts)
PROs HRQoL evaluation (EORTC QLQ-C30 and EORTC QLQ-BIL21)

Safety assessments Safety and tolerability assessed by evaluating the frequency,
duration, and severity of AEs

Pre-planned subgroups N/A
AEs, adverse events; CCA, cholangiocarcinoma; CR, complete response; DCR, disease control rate; DOR, duration of
response; ECOG, Eastern Cooperative Oncology Group; EORTC QLQ, European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire; FGF, fibroblast growth factor; FGFR, FGF receptor; HRQoL, health-
related quality of life; ORR, overall response rate; OS, overall survival; PFS, progression-free survival; PR, partial

response; RECIST, Response Evaluation Criteria in Solid Tumors; ULN, upper limits of normal.
Source: Incyte, data on file.5®

B.2.4. Statistical analysis and definition of study groups in the
relevant clinical effectiveness evidence

B.2.4.1 Analysis population
Analysis populations in FIGHT-202 included:

e For Cohort A and B: efficacy evaluable population includes all patients who
received at least one dose of pemigatinib and have a known FGF/FGFR alteration.

Al efficacy analyses were conducted using the efficacy evaluable population.5®

e Safety population includes all enrolled participants who received at least one dose
of pemigatinib. All safety analyses were conducted using the safety population. The
database for the pooled safety analyses includes data from participants in
FIGHT-101, -102, -201, -202, and -203 who received pemigatinib as monotherapy
and are included in the modified safety population. Safety analyses of the pooled
safety population are also presented in this submission, as the FGF/FGFR

fusions/rearrangements should not impact the safety profile of pemigatinib.5°

e The per protocol population includes participants in the efficacy evaluable
population who were considered to be sufficiently compliant with the study protocol.
The clinical team identified the participants for exclusion from the per protocol

population and documented the rationales for exclusion before database lock based
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on the procedures described in the FIGHT-202 Statistical Analysis Plan. The per

protocol population was used for sensitivity analyses of ORR.%®

B.2.4.2 Statistical Analyses

Cohort determination was based on FGF/FGFR status from the central genomics

laboratory and subjects were summarised by cohorts.®
Efficacy analyses

Primary endpoint analyses

The primary endpoint of the study is ORR in participants with tumours with FGFR2 fusions
or rearrangements (Cohort A) based on the central genomics laboratory results. The
primary endpoint—ORR—was defined as the proportion of participants who achieved a
complete response (CR) or a partial response (PR) based on RECIST v1.1. Tumour
response of CR or PR is determined by an independent review committees (IRC) based
on confirmed response. Participants who did not have sufficient baseline or on-study data
to be assessed for tumour response were included in the denominator for the calculation
of ORR. The 95% CI for ORR was calculated using exact method for binomial distribution.
The primary analysis of ORR is based on IRC-assessed confirmed tumour responses. It
was predetermined that the study outcome would be considered positive if the lower limit
of the 95% CI for ORR exceeded 15%. A sensitivity analysis of ORR was performed in the
per protocol population. Secondary analyses of ORR in Cohorts A and B combined,
Cohort B, and Cohort C were performed in the same way as the primary analysis of
ORR.%®

Secondary endpoint analyses

Secondary endpoints included duration of response (DOR), PFS, DCR, and OS. DOR was
defined as the time from the first overall response contributing to an IRC-assessed tumour
response to the earlier of death or the first overall response of progressive disease (PD).
PFS, DOR, and OS were analysed using the Kaplan—Meier (KM) method. DCR was
calculated in the same way as ORR with the exception that participants who achieved
stable disease for a minimum of 39 days, in addition to those who achieved a CR and PR,

were included in the calculation.®®
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Safety analyses

Safety data were listed and summarised descriptively for the safety population. AEs were
coded according to Medical Dictionary for Regulatory Activities (MedDRA) version 21.1
and graded according to National Cancer Institute Common Terminology Criteria for
Adverse Events (NCI CTCAE) v4.02. If the toxicity was not included in CTCAE v4.03, it
was rated on a scale of 1 to 4 as follows: 1=mild, 2=moderate, 3=severe, and 4=life-

threatening.®®
Pharmacology

Pharmacokinetic data were analysed using standard population PK methods and

software.%®

B.24.3 Patient withdrawals

Patients were allowed to withdraw from treatment at any time at their own request, or
withdraw at the discretion of the investigator or sponsor due to safety or behavioural
reasons, or to the inability of the patient to comply with the protocol required schedule of
study visits or procedures at a given study site.>® Patient disposition including withdrawals

is discussed in detail in Section B.2.6.1.

B.2.5. Quality assessment of the relevant clinical effectiveness

evidence

The quality assessment of FIGHT-202 (Abou-Alfa et al. 2020) is summarised in Table 10.
Quality assessments of the studies identified by the SLR are summarised in Appendix D.

Table 10. Quality assessment for Abou-Alfa et al., 2020

Reporting 1. Is the hypothesis/aim/objective of the Y
study clearly described?

2. Are the main outcomes to be measured Y
clearly described in the introduction or
methods section?

3. Are the characteristics of the patients Y
included in the study clearly described?

4. Are the interventions of interest clearly Y
described?

5. Are the distributions of principal Y

confounders in each group of patients to be
compared clearly described?
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6. Are the main findings of the study clearly Y
described?

7. Does the study provide estimates of the Y
random variability in the data for the main
outcomes?

8. Have all important adverse events that Y
may be a consequence of the intervention
been reported?

9. Have the characteristics of patients lost Y
to follow-up been described?

10. Have actual probability values been Y
reported (e.g. 0.035 rather than <0.05) for

the main outcomes except where the

probability value is less than 0.001?

External validity 11. Were the subjects asked to participate Y
in the study representative of the entire
population from which they were recruited?

12. Were those subjects who were prepared Y
to participate representative of the entire
population from which they were recruited?

13. Were the staff, places, and facilities N
where the patients were treated

representative of the treatment the majority

of patients receive?

Internal validity 14. Was an attempt made to blind study NA
subjects to the intervention they have
received?

15. Was an attempt made to blind those N
measuring the main outcomes of the
intervention?

16. If any of the results of the study were Y
based on ‘data dredging’, was this made
clear?

17. In trials and cohort studies, do the Y
analyses adjust for different lengths of

follow-up of patients, or in case-control

studies, is the time period between the
intervention and outcome the same for

cases and controls?

18. Were the statistical tests used to assess Y
the main outcomes appropriate?

19. Was compliance with the intervention(s) Y
reliable?

20. Were the main outcome measures used Y
accurate (valid and reliable)?

Internal validity — confounding 21. Were the patients in different Y
intervention groups (trials and cohort
studies) or were the cases and controls
(case-control studies) recruited from the
same population?

22. Were study subjects in different Y
intervention groups (trials and cohort

studies) or were the cases and controls
(case-control studies) recruited over the

same period of time?
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23. Were study subjects randomised to NA
intervention groups?

24. Was the randomised intervention NA
assignment concealed from both patients

and health care staff until recruitment was
complete and irrevocable?

25. Was there adequate adjustment for Y
confounding in the analyses from which the
main findings were drawn?

26. Were losses of patients to follow-up Y
considered?

Power 27. Did the study have sufficient power to Y
detect a clinically important effect where the
probability value for a difference being due
to chance is less than 5%7?

Note: Adapted from Downs and Black checklist.%2

B.2.6. Clinical effectiveness results of the relevant trials

B.2.6.1 Study population

B.2.6.1.1 Patient disposition

Figure 8 summarises the patient disposition from FIGHT-202 (22 March 2019 data cutoff).
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Centrally pre-screened for FGF/FGFR
status (N=1206)*

A\ 4

Assessed for study eligibility (N=171)

A

Enrolled (N=146)*

FGF/FGFR report in hand (N=85)f

;

Y

Cohort A (n=107) FGFR2
fusions/rearrangements

Cohort B (n=20) Other FGF/FGFR
genetic alterations

A\ 4

A 4

Discontinued treatment (n=76)
o Adverse event (n=4)
e Progressive disease (n=57)
e Death (n=1)
s  Physician decision (n=4)
o  Withdrawal by patient (n=5)

Discontinued treatment (n=20)
o Adverse event (n=2)
¢ Progressive disease (n=15)
¢ Physician decision (n=1)
¢  Withdrawal by patient (n=2)

!

Cohort C (n=18)
No FGF/FGFR genetic alterations

Discontinued treatment (n=18)
o Adverse event (n=2)
e Progressive disease (n=12)
e Lost to follow up (n=1)
e  Withdrawal by patient (n=2)
e Other (n=1)

o Other (n=5)

Figure 8. Patient disposition FIGHT-202

FGF/FGFR, fibroblast growth factor/FGF receptors.

*FoundationOne®, Foundation Medicine.

TMost patients with report in hand had undergone FoundationOne® testing for FGF/FGFR status.

*One patient received pemigatinib but had undetermined FGF/FGFR status; analysed for safety but not efficacy and was not
assigned to a cohort.

Source: Incyte, Data on file (Summary of clinical efficacy)®"

As of the 22 March 2019 data cutoff, 76 patients (71.0%) from Cohort A had discontinued
treatment. The median duration of follow-up for Cohort A was 15.44 months (range, 7.0—
24.7 months).2%61

B.2.6.2 Baseline characteristics

Table 11 presents the baseline demographics and disease characteristics of the CCA
patients enrolled in FIGHT-202. Cohort A (n=107) reflects the patients with CCA and
FGFR2 fusions/rearrangements.
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Table 11. Baseline demographics and disease characteristics (FIGHT-202; data
cutoff, 22 March 2019)

N 107 20 18 146
Age, median (range), y 56 (26—77) 63 (45-78) 65 (31-78) 59 (26-78)
<65, n (%) 82 (77) 10 (50) 7 (39) 100 (68)
65-<75, n (%) 20 (19) 7 (35) 8 (44) 35 (24)
275, n (%) 5 (5) 3 (15) 3(17) 11 (8)
Sex, n (%)
Men 42 (39) 9 (45) 10 (56) 62 (42)
Women 65 (60) 11 (55) 8 (44) 84 (58)
Region, n (%)
North America 64 (60) 6 (30) 18 (100.0) 88 (60)
Western Europe 32 (30) 3 (15) 0 35 (24)
Rest of world? 11 (10) 11 (55) 0 22 (15)
ECOG PS, n (%)
0 45 (42) 7 (35) 7 (39) 59 (40)
1 57 (53) 10 (50) 8 (44) 76 (52)
2 5(5) 3(15) 3(17) 11 (8)

Number of prior
regimens,* n (%)

1 65 (61) 12 (60) 12 (67) 89 (61)

2 29 (27) 7 (35) 2 (11) 38 (26)

23 13 (12) 1(5) 4 (22) 19 (13)
?);i)or cancer surgery, n 38 (36) 6 (30) 4 (22) 48 (33)
Prior radiation, n (%) 28 (26) 3 (15) 5 (28) 36 (25)
CCA location, n (%)

Intrahepatic 105 (98) 13 (65) 11 (61) 130 (89)

Extrahepatic 1(1) 4 (20) 7 (39) 12 (8)

Other/missing 1(1) 3 (15)8 0 4 (3)

FGF/FGFR, fibroblast growth factor/FGF receptors.

*The total includes one patient who received pemigatinib but had undetermined FGF/FGFR status; analysed for safety
but not for efficacy and was not assigned to a cohort.

TIncludes Israel, South Korea, Taiwan, Thailand, and Japan.

*Maximum number of five therapies in cohort A and three in cohort B/C.

SIncludes gallbladder (n=2) and ampulla of Vater (n=1) cancer.

Source: Abou-Alfa et al. 20202°

B.2.6.3 Duration of treatment

The median duration of treatment with pemigatinib for Cohort A was 219 days (range 7—
730 days) at the 22 March 2019 data cutoff.®"

Company evidence submission template for pemigatinib for treating relapsed or refractory
advanced cholangiocarcinoma with FGFR2 alterations [ID3740]

© Incyte Biosciences UK (2020). All rights reserved Page 41 of 150



B.2.6.4 Primary efficacy outcomes
The primary endpoint of FIGHT-202 is ORR in participants with FGFR2

fusions/rearrangements. The ORR is defined as the proportion of patients who achieved a

confirmed CR or a confirmed PR based on RECIST v1.1 criteria.>®

Responses achieved with pemigatinib were unprecedented, clinically meaningful, and
durable. Patients with CCA and FGFR2 fusions/rearrangements treated in the 2L+ with
pemigatinib (FIGHT-202, Cohort A) had an ORR of 35.5% (95% ClI: 26.5%, 45.4%),
including 3 CRs (2.8%) and 35 PRs (32.7%; Table 12).2° The study achieved the
predetermined threshold for a positive outcome (lower limit of the 95% CI for ORR >15%).
No patients from Cohort B or C had a PR or CR. Table 12 summarises the treatment

response results from all three cohorts.%®

Table 12. Primary endpoint: ORR

ORR (95% Cl), % 35.5 (26.5, 45.4) 0 0

Best OR,* n (%)

CR 3(2.8) 0 0
PR 35 (32.7) 0 0
Stable disease 50 (46.7) 8 (40.0) 4 (22.2)
PD 16 (14.9) 7 (35.0) 11 (61.1)
Not evaluable 3(2.8) 5 (25.0) 3(16.7)

Cl, confidence interval; CR, complete response; FGF/FGFR, fibroblast growth factor/FGF receptors; FGFR2, fibroblast
growth factor receptors 2; OR, overall response; ORR, overall response rate; PD, progressive disease; PR, partial
response.

Note: The FIGHT-202 trial was not designed to compare cohorts. FIGHT-202 (data cutoff, 22 March 2019).

*Assessed and confirmed by independent central review.

TPostbaseline tumour assessment was not performed owing to study discontinuation (2 participants in Cohort A, 4
participants in Cohort B, 3 participants in Cohort C) or was performed prior to the minimum interval of 39 days for an

assessment of stable disease (1 participant in Cohort A, 1 participant in Cohort B).
Source: Abou-Alfa et al. 20202°

A majority of participants in Cohort A (88%; 91 of 103 participants with post-baseline target
lesion measurements) had IRC-assessed best percentage reductions in the sum of target

lesion diameters from baseline, including 45 participants with reductions of >30% (Figure
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9).2° Seven participants with reductions of >30% did not have tumour assessments that
met RECIST v1.1 criteria for confirmed PR. Median best percentage change from baseline

in the sum of target lesion diameters was —24.6% (range: —100%, 55%).%°

60+ 1 Complete response (n=3)
[ Partial response (n=35)
] Stable disease (n=50)

[ Progressive disease (n=16)
[ Not evaluable*

40

M. —
T — I

-804

jF

Best percentage change from baseline in target lesion size

-100 TTTTTTTTT T I T T I T I I T T T I T T T I T I T T I e T T T T T e T T T T eI T T T T I T T T T T T T T I T T T T T I I T T T I T I T I IITr IrITTT 1 1
Figure 9. Best percentage change from baseline in target lesions size
(FIGHT-202, Cohort A; data cutoff, 22 March 2019)

RECIST, Response Evaluation Criteria in Solid Tumors.

Note: Coloured bars are confirmed responses per RECIST.

*Patient had decrease in target lesion size but was not evaluable for response per RECIST.
Source: Abou-Alfa et al. 2020%°

ORR was similar in patients who had received 1, 2, or 23 lines of prior therapy and in
patients harbouring FGFR2-BCCL1 vs any other FGFR2 fusions or rearrangements (Figure
10).59
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- . Objective

No. of Response Rate
Subgroup Patients (95% Cl)
All patients 107 P 355 (26.50-45.35)
Age group
<65 years 82 —_— 34.1 (24.03—45.45)
65-<75 years 20 k - { 40.0 (19.12-63.95)
275 years 5 F = { 40,0 (5.27-85.34)
Sex
Male 42 F - 1 31.0(17.62-47.09)
Female B85 L 38.5 (26.65-51.386)
Race
White 79 e 34.2(23.87-45.71)
Asian 1 F 1 36.4 (10.93-69.21)
Other 17 L 1 41.2 (18.44-67.08)
Region
North America 64 . 35.9 (24.32-48.90)
Western Europe 32 k - i 40.6 (23.70-53.36)
Rest of world L L d 18.2 (2.28-51.78)
ECOG status
0 45 F - { 48.9 (33.70-64.23)
10r2 62 —_— 25.8 (15.53-38.50)
Metastatic disease present
Yes 88 — 33.0 (23.30-43.79)
No 16 I - | 50.0 (24.65-75.35)
Lines of prior therapy
1 line 65 —_— 36.9 (25.28-49.80)
2 lines 29 I | 34.5(17.94-54.33)
23 lines 13 ' i 30.8 (9.09-61.43)
FGFR2 rearrangement partner
BICC1 3 F 4 32.3 (16.68-51.37)
Other 76  — 36.8 (26.06—48.69)

T : T . T i T = T L T ik T g T . T . T y T
0 10 20 30 40 50 60 70 80 30 100

Objective Response Rate (%)

Figure 10. ORR by subgroup (Cohort A)

Cl, confidence interval; FGFR2, fibroblast growth factor receptors 2.

Source: Abou-Alfa et al. 2020%°

B.2.6.5 Secondary efficacy outcomes

The key secondary endpoint is DOR, defined as the time from the date of CR or PR until
PD. Median DOR among responders was 7.5 months (95% CI: 5.7 months, 14.5 months)
in Cohort A (Table 13). The median time to first response was 2.7 months (interquartile

range: 1.4, 3.9).2° No patients in Cohort B or C achieved a response.
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Table 13. Key secondary endpoint: DOR

Variable Cohort A Cohort B Cohort C
(n=107) (n=20) (n=18)
FGFR2 Other No FGF/FGFR
ements fusions/rearran gements
gements
Median DOR (95% CI), mo 7.5 (5.7, 14.5) - -
Patients with events, n (%) 21/38 (55) 0 0
Patients censored, n (%) 17/38 (45) 0 0

KM estimated probability of retaining a response
At 6 months, % (range) 68 (49, 82) - -

At 12 months, % (range) 37 (19, 56) - -

Cl, confidence interval; DOR, duration of response; FGF, fibroblast growth factor; FGFR, FGF receptor; KM, Kaplan—
Meier.
Source: Abou-Alfa et al. 2020.2°

Additional secondary endpoints included PFS, DCR, and OS are summarised in Table 14.
Median PFS results were 6.9 months (95% CI: 6.2 months, 9.6 months) for Cohort A, 2.1
months (95% CI: 1.2 months, 4.9 months) for Cohort B, and 1.7 months (1.3 months, 1.8
months) for Cohort C.2° Figure 11 shows the KM estimates for PFS in Cohort A.2°
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Figure 11. KM estimates of PFS in all cohorts of FIGHT-202 (data cutoff, 22
March 2019)

FGFR, fibroblast growth factor receptor; KM, Kaplan—Meier; PFS, progression-free survival.
Source: Vogel et al, 2019%3

The DCR was calculated as the sum of CR, PR, and stable disease, and indicates the
percentage of patients who were able to achieve at minimum disease stabilisation.?%3° The
proportion of patients with DCR were 82% (95% CI: 74%, 89%) for Cohort A, 40% (95%
Cl: 19%, 64%) for Cohort B, and 22% (95% Cl: 6%, 48%)(Table 14).2°

OS data were not mature at the time of data cutoff. In Cohort A, 67 of 107 patients (63%)
were alive and censored for OS at the last date known alive with a median follow-up of
15.44 months (range: 7.0 months, 24.7 months) at the time of data cutoff. The median OS
was 21.1 months (95% CI: 14.8, not estimable; Table 14). The OS was 6.7 months (95%
Cl: 2.1 months, 10.6 months) and 4.0 months (95% CI: 2.3 months, 6.5 months), for
Cohort B and Cohort C, respectively.?® Figure 12 shows the KM estimates of OS for
Cohort A.2°

Company evidence submission template for pemigatinib for treating relapsed or refractory
advanced cholangiocarcinoma with FGFR2 alterations [ID3740]

© Incyte Biosciences UK (2020). All rights reserved Page 46 of 150



10 '*‘fﬁ\\ﬁﬁ\ Median OS (95% CI), mo

> 09 L N CohortA  21.1(148-NE)
s 08 5 — (thortf? 6?{’2 1-10.6)
E ] 1 Cohort 4.0 [2 3—65)
o i
e it
E M ~ D
e
-
v ——
=
; -+
S}

0 L L L T L L T L} L

0 2 4 6 8 10 12 14 16 18 20 22 24 26

No. at Risk Time to Events (Months)
Cohort A107 102 99 92 73 52 41 34 24 12 9 3 0 0
Cohort B 20 14 10 9 7 8 : 2 1 1 0 0 0 0
CohortC 18 13 8 5 - 3 1 1 1 1 1 1 1 0

Figure 12. KM estimates of OS in all cohorts of FIGHT-202 (data cutoff, 22 March
2019)

FGFR, fibroblast growth factor receptor; KM, Kaplan—Meier; OS, overall survival.
Source: Vogel et al, 2019%3
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Table 14. Secondary endpoints

PFS, median (months) 6.9 (6.2, 9.6)
Patients with events, n (%) 71 (66)
Patients censored, n (%) 36 (34)

KM estimated probability of retaining a response

At 6 months, % (range) 62 (52, 70)
At 12 months, % (range) 29 (19, 40)
DCR, % (95% CI) 82 (74, 89)

0OS, median (months) 21.1 (14.8, NE)
Patients with events, n (%) 40 (37)
Patients censored, n (%) 67 (63)
KM estimated probability of retaining a response

At 6 months, % (range) 89 (81, 93)

At 12 months, % (range) 68 (56, 76)

2.1 (1.2, 4.9)
17 (85)

3 (15)

25 (8, 47)
0
40 (19, 64)
6.7 (2.1, 10.6)
16 (80)

4 (20)

51 (26, 71)

23 (7, 43)

1.7 (1.3,1.8)
16 (89)

2 (11)

6 (<1, 25)
0
22 (6, 48)
4.0 (2.3, 6.5)
14 (78)

4 (22)

31 (11, 54)

13 (2, 33)

DCR, disease control rate; FGF, fibroblast growth factor; FGFR, FGF receptor; KM, Kaplan—Meier; OS, overall survival;

PFS, progression-free survival.
Source: Abou-Alfa et al. 20202°

B.2.6.6 Additional outcomes

Health-related quality of life was assessed using the European Organisation for Research
and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30) and
the EORTC QLQ-BIL21 (CCA and gallbladder cancer). Mean and median changes from
baseline in EORTC QLQ-C30 and QLQ-BIL21 scores were variable, and no consistent

trends were observed. Similar results were observed across all cohorts.°

B.2.6.7 Efficacy conclusions

Efficacy data from FIGHT-202 demonstrate that pemigatinib 13.5 mg once daily (QD) on a

14 days-on/7 days-off schedule has meaningful and durable antitumour activity in
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participants with previously treated, unresectable, locally advanced, or metastatic CCA
with FGFR2 fusions/rearrangements (Cohort A, n=107). The study achieved the
predetermined threshold for a positive outcome (lower limit of the 95% CI for ORR
exceeded 15%). In Cohort A, the ORR based on IRC-assessed, confirmed tumour
responses was 35.5% (95% Cl: 26.5%, 45.4%).2° Three participants (2.8%) had CRs and
35 participants (32.7%) had PRs.?° No patients from Cohort B or C had a PR or CR. The
antitumour activity in patients with FGFR2 fusions/rearrangements was observed across

demographic and disease subgroups assessed.?®

Persistence of efficacy was demonstrated by the duration of the IRC-assessed, confirmed
tumour responses; median DOR in participants with advanced/metastatic or surgically
unresectable CCA with FGFR2 fusions/rearrangements was 7.5 months (95% CI: 5.7

months, 14.5 months) with a median follow-up of 15.44 months.?®

The PFS data further support the persistence of clinical benefit elicited by pemigatinib. In
Cohort A of FIGHT-202, median PFS with pemigatinib was 6.9 months (95% CI: 6.2
months, 9.6 months). KM estimates of PFS at 9 and 12 months were 62% and 29%,
respectively.?® Median PFS in participants with other molecular subtypes was shorter (2.1
and 1.7 months in Cohorts B and C, respectively) with no overlapping 95% Cls,
demonstrating that antitumour activity from pemigatinib treatment is persistent in the
targeted population for this submission. The observed proportion of patients with an ORR
and the PFS in this study suggest that pemigatinib has encouraging clinical activity in

patients with FGFR2 fusions/rearrangements.?®

While caution should be taken in comparing data across studies (due to differences in
study designs and patient populations), the antitumour activity of pemigatinib in patients
with FGFR2 fusions/rearrangements compare favourably with 2L chemotherapy and
targeted therapy (reported in Section Unmet need in the treatment of CCA).2° The efficacy
of pemigatinib will further be explored in Section Indirect and mixed treatment

comparisons.

B.2.7. Subgroup analysis

There were no pre-specified subgroup analyses based on baseline demographics and

characteristics.
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B.2.8. Meta-analysis

There is only one relevant study (FIGHT-202) for the indicated population relevant to this

submission, therefore a meta-analysis was not performed.

B.2.9. Indirect and mixed treatment comparisons

In the absence of randomised controlled trials comparing the efficacy of pemigatinib
directly to that of SOC, an indirect treatment comparison (ITC) was warranted to provide
relative treatment effect evidence. FIGHT-202 being single-arm increases the complexity
of assessing treatment efficacy against other relevant comparators, because standard
techniques such as Bucher ITCs and network meta-analyses require a common
comparator to estimate relative treatment effects.5 Therefore, it was necessary to
consider alternative methods for making these comparisons. A matching-adjusted indirect
comparison (MAIC) was conducted in line with NICE Decision Support Unit (DSU)
technical support document (TSD 18), as it enables the calculation of adjusted relative
treatment effect estimates (e.g., HRs) in one direct step and allows a set of weights to be
derived; the same set of weights can be used for all relevant outcome models (e.g., OS
and PFS).%°

Sources of information for the efficacy of the current SOC were identified through a clinical
SLR. As detailed in Appendix D, there was one appropriate trial for the MAIC analyses:
ABC-06. ABC-06 was a randomised phase 3, multicentre, open-label study of ASC alone
or mFOLFOX+ASC for patients with locally advanced/metastatic BTCs previously treated
with cisplatin/gemcitabine chemotherapy. Although these data indicated that
mFOLFOX+ASC significantly improves OS versus ASC alone, it is unclear whether this
has resulted in a universal change in the SOC for this patient population. Clinical experts
consulted on this issue did indicate that, based on the available data, mFOLFOX is likely
to be used in a second-line setting.%® For this reason, both the mMFOLFOX+ASC arm and

the ASC alone arm were considered in the MAIC and model.

Details of the comparison between FIGHT-202 and ABC-06 studies and baseline patient
characteristics are provided in Table 15 and Table 16, respectively. There was some
observed heterogeneity across studies with regard to trial design and patient population.

Key differences included:

Company evidence submission template for pemigatinib for treating relapsed or refractory
advanced cholangiocarcinoma with FGFR2 alterations [ID3740]

© Incyte Biosciences UK (2020). All rights reserved Page 50 of 150



e FIGHT-202 was a phase 2, single-arm clinical trial, whereas ABC-06 was a

randomised phase 3, multicentre, open-label study
e FIGHT-202 was a multinational study, whereas ABC-06 was based in the UK
e ABC-06 investigated all BTCs, whereas the population of FIGHT-202 investigated

patients with advanced/metastatic or surgically unresectable CCA who had

progressed on at least one line of prior systemic therapy and included a majority of

patients with iCCA

e Cohort A of FIGHT-202 included only patients with FGFR2 fusions or

rearrangements; the proportion of patients with these mutations was not reported in

ABC-06

Table 15: Comparative summary of studies considered for indirect treatment

comparison

Study design Phase 2, single-arm clinical trial

Population Cholangiocarcinoma including FGFR2
alterations

Intervention Pemigatinib

Comparator N/A

Primary Objective response rate

endpoint

Secondary Duration of response, progression-free

endpoints survival (RECIST 1.1), disease control

rate, overall survival

Median follow- 15.4 months
up duration

Randomised, phase 3, multicentre, open-
label study

Biliary tract cancers, UK only

mMFOLFOX+ASC
ASC alone
Overall survival

Progression-free survival (RECIST 1.1),
radiological response, adverse events,
quality of life

21.7 months

ASC, active symptom control; FGFR2, fibroblast growth factor receptor 2; mFOLFOX, oxaliplatin, L-folinic acid and
fluorouracil; N/A, not applicable; RECIST, Response Evaluation Criteria in Solid Tumors.

Sources: Abou-Alfa et al, 2020;2° Lamarca et al., 2019.34
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Table 16: Patient characteristics at baseline for studies considered for indirect
treatment comparison

Patients, N 107 81 81
Treatment Pemigatinib ASC mFOLFOX+ASC
FGFR2+, N (%) 107 (100) NR NR
Median age, 56 (26-77) 65 (26-81) 65 (26-84)
years (range)

Men, N (%) 42 (39) 37 (46) 43 (53)
Intrahepatic CCA, N 105 (98) 38 (47) 34 (42)
(%)

ECOG PS

0-1, N (%) 102 (95) 81 (100) 81(100)
Albumin 21 (20) 21 (26) 19 (23)

<35 g/L, N (%)

ASC, active symptom control; CCA, cholangiocarcinoma; ECOG, Eastern Cooperative Oncology Group; FGFR2,
fibroblast growth factor receptor 2; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; NR, not reported; PS
performance status.

Sources: Abou-Alfa et al, 2020;2° Lamarca et al., 2019.34

B.2.9.1 Matching-adjusted indirect comparison — methods

Full details of the methods adopted for the MAIC are provided in Appendix D and follow
NICE technical guidance.®® In summary, patient-level data (PLD) from FIGHT-202 were
matched to aggregate data from ABC-06, and comparisons were carried out by performing
weighted analysis (parametric survival models [PSMs] and Cox proportional hazard

models).

The following factors (based on all covariates reported/ available from both trials) were

included in the adjustment:

B.2.9.2 Matching-adjusted indirect comparison — results

Table 17 presents the baseline characteristics of the pemigatinib arm from FIGHT-202
(unadjusted and weighted) and the resulting effective sample size of the comparisons. The
MAIC weighting was based on age, sex, ECOG performance status and albumin. There

were nine patients from FIGHT-202 who had a missing value for albumin and were
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excluded from the MAIC analyses. After performing the matching to the ABC-06 trial
cohort characteristics, the weighted FIGHT-202 patients were approximately 10 years
older, a higher proportion were male, a higher proportion had an ECOG performance
status of 0—1, and lower albumin levels. Based on these characteristics, it was not clear
how the matching would affect the weighted analyses compared to the naive comparison,
as the changes in some characteristics were likely to improve the relative effect when
using weighted data (e.g. increase in ECOG 0-1 and decrease in albumin levels) whereas
others were likely to decrease the relative effect (e.g. increase in age). The effective

sample size was reduced by approximately half of the original sample size.

Table 17: Comparison of baseline characteristics — pemigatinib (FIGHT-202)
unadjusted and weighted

Pemigatinib unadjusted [l e e ] I
(FIGHT-202)

Pemigatinib weighted to [l ] ] I I
mFOLFOX+ASC

Pemigatinib weighted to [l ] ] I I
ASC only

ASC; active symptom control; ECOG, Eastern Cooperative Oncology Group; ESS, effective sample size.
Sources: Abou-Alfa et al, 2020;2° Lamarca et al., 2019.34

B.2.9.3 FIGHT-202 vs ABC-06 (mMFOLFOX+ASC) overall survival

Unadjusted and weighted KM plots, KM summary of number of events and median, and
the HRs for OS are presented in Figure 13, Table 18, and Table 19, respectively. These
results show that the patients receiving pemigatinib demonstrated significantly greater
improvements in OS compared with patients receiving mFOLFOX+ASC (unweighted HR:

B o5 C: ). '/ <ighting the pemigatinib patients to match the

MFOLFOX+ASC arm of ABC-06 resulted in an increase in the relative treatment effect

(weighted HR: |l 95% c!: |IEGEGEIR).

Figure 13: KM plot of OS — Pemigatinib (FIGHT-202) vs mFOLFOX+ASC
(ABC-06)

ASC, active symptom control; KM, Kaplan-Meier; OS, overall survival; mFOLFOX, oxaliplatin, L-folinic acid
and fluorouracil; Pemi, pemigatinib.

Company evidence submission template for pemigatinib for treating relapsed or refractory
advanced cholangiocarcinoma with FGFR2 alterations [ID3740]

© Incyte Biosciences UK (2020). All rights reserved Page 53 of 150



Table 18: KM summary of OS —pemigatinib (FIGHT-202) vs mFOLFOX+ASC (ABC-06)

Pemigatinib unadjusted (FIGHT-202) N || I
Pemigatinib weighted (FIGHT-202) [ [ | I
mFOLFOX+ASC (ABC-06) I H ]

ASC, active symptom control; Cl, confidence interval; ESS, effective sample size; KM, Kaplan—-Meier; mFOLFOX;
oxaliplatin, L-folinic acid and fluorouracil; NA, not available; OS, overall survival.

Table 19: Hazard ratios for OS — pemigatinib (FIGHT-202) vs mFOLFOX+ASC (ABC-
06)

Unadjusted Pemigatinib vs mFOLFOX+ASC |GG
Weighted bootstrapped CI Pemigatinib vs mFOLFOX+ASC _

ASC, active symptom control; Cl, confidence interval; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; OS, overall
survival.

B.2.9.4 FIGHT-202 vs ABC-06 (mFOLFOX+ASC) progression-free survival

Unadjusted and weighted KM plots, KM summary of number of events and median and the
HRs for PFS are presented in Figure 14, Table 20 and Table 21, respectively. These
results show that the patients receiving pemigatinib demonstrated significantly greater
improvements in PFS compared with patients receiving mFOLFOX+ASC (unweighted HR:

B o5 c: ). \\/<ighting the pemigatinib patients to match the
mFOLFOX+ASC arm of ABC-06 resulted in a slight increase in the relative treatment

effect (weighted HR: | ; 95% C!: IEIEGEGIGIIGNG).

Figure 14: KM plot of PFS — Pemigatinib (FIGHT-202) vs mFOLFOX+ASC
(ABC-06)

ASC, active symptom control; KM, Kaplan-Meier; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; Pemi,
pemigatinib; ; Pemi, pemigatinib; PFS, progression-free survival.
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Table 20: KM summary of PFS — pemigatinib (FIGHT-202) vs mFOLFOX+ASC (ABC-
06)

Pemigatinib unadjusted (FIGHT-202) [ ] B ]
Pemigatinib weighted (FIGHT-202) [ ] ] ]
mFOLFOX+ASC (ABC-06) | | ]

ASC, active symptom control; Cl, confidence interval; KM, Kaplan—Meier; mFOLFOX, oxaliplatin, L-folinic acid and
fluorouracil; PFS, progression-free survival.

Table 21: Hazard ratios for PFS — Pemigatinib (FIGHT-202) vs mFOLFOX+ASC (ABC-
06)

Unadjusted Pemigatinib vs mMFOLFOX+ASC | NG

Weighted bootstrapped CI Pemigatinib vs mFOLFOX+ASC |G

ASC, active symptom control; Cl, confidence interval; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; PFS,
progression-free survival.

B.2.9.5 FIGHT-202 vs ABC-06 (ASC only) overall survival

Unadjusted and weighted KM plots, KM summary of number of events and median, and
the HRs for OS are presented in Figure 15, Table 22 and Table 23, respectively. These
results show that the patients receiving pemigatinib demonstrated significantly greater
improvements in OS compared with patients receiving ASC (unweighted HR: [}, 95%
c: ). \\<cighting the pemigatinib patients to match the ASC arm of ABC-06
resulted in a slight increase in the relative effect (weighted HR: |l 95% C!: | IR

).

Figure 15: KM plot of OS — Pemigatinib (FIGHT-202) vs ASC (ABC-06)

ASC, active symptom control; KM, Kaplan-Meier; Pemi, pemigatinib; PFS, progression-free survival.

Table 22: KM summary of OS — Pemigatinib (FIGHT-202) vs ASC (ABC-06)

Pemigatinib unadjusted (FIGHT 202) B B ]
Pemigatinib weighted (FIGHT 202) [ [ | I
ASC (ABC-06) N H ]

ASC, active symptom control; Cl, confidence interval; ESS; effective sample size; KM, Kaplan—Meier; NA, not available;
0S8, overall survival.
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Table 23: Hazard ratios for OS — Pemigatinib (FIGHT-202) vs ASC (ABC-06)

Unadjusted Pemigatinib vs ASC ]
Weighted bootstrapped CI Pemigatinib vs ASC ]

ASC, active symptom control; Cl, confidence interval OS, overall survival.

The KM plot of PFS was not available for ASC, so this comparison was not possible.

Uncertainties in the indirect and mixed treatment comparisons

There was marked heterogeneity between FIGHT-202 and ABC-06, particularly in respect
to subtypes of BTC considered and FGFR2 status. Where possible, heterogeneity was
addressed by using matching methods so that the patient characteristics in the weighted
FIGHT-202 data matched those in ABC-06. However, it was not possible to match on
FGFR2 status or subtype of BTC, as Cohort A in FIGHT-202 included only CCA patients
with FGFR2 fusions or rearrangements, and this level of granularity in the patient
population was not reported in ABC-06. The available evidence regarding the potential
prognostic effect of FGFR2 status is discussed further in Section B.3.3.3.

When using MAIC methods, there is some uncertainty around the weights as these are
estimated rather than fixed and known.%% This uncertainty has been accounted for using

bootstrap estimates to calculate the Cls for the HR.

Sensitivity analyses included in the economic model around the indirect treatment
comparisons include the use of the naive hazard ratios, based on no matching, which
provide a more conservative estimate of the treatment effects. Sensitivity analyses have
also been included to use weighted parametric survival models, which do not rely on the

proportional hazard’s assumption.
B.2.10. Adverse reactions

B.2.10.1 Extent of exposure

A total of 562 patients have been treated with at least one dose of pemigatinib as
monotherapy, including 484 patients with advanced malignancies and 78 healthy

participants.®®

Eighteen of the 484 participants in the safety population did not meet criteria for the
modified safety population and were excluded from the All Cancer Population (n=466).
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Four of these patients had CCA, including 3 patients from FIGHT-202, and were excluded

from the Cholangiocarcinoma Population (n=161).6°

One hundred and forty-six patients with advanced/metastatic or surgically unresectable
CCA were enrolled in FIGHT-202 and received at least one dose of pemigatinib in FIGHT-
202 (13.5 mg intermittent dose). The median duration of pemigatinib exposure, including
scheduled dose holds, for participants in FIGHT-202 was 181.0 days (range: 7—730 days;
N=146), and 81.6 patient-years of exposure have been administered as of the data cutoff
date. A total of 71 participants (48.6%) had >6 months of exposure to pemigatinib, and 23

participants (15.8%) had >12 months of exposure.>®

The Cholangiocarcinoma Population included 161 patients. Exposure duration was similar
to that seen in the FIGHT-202 population, 49.1% of patients had >6 months of exposure to
pemigatinib, and 16.1% had >12 months of exposure. The median final dose among

participants in the Cholangiocarcinoma Population was 13.5 mg (range: 6.0-20.0 mg).%°

Of the 466 patients in the All Cancer Population (all dose regimens), a total of 30.7% of
patients in the All Cancer Population had >6 months of exposure to pemigatinib, and 8.6%
had >12 months of exposure. For participants in the All Cancer Population, 191.96 patient-

years of treatment with pemigatinib have been administered as of the data cutoff date.®°

B.2.10.2 Incidence of adverse events

The overall incidences of treatment-emergent AEs (TEAE) in FIGHT-202 and each of the
pooled populations were similar, with most participants reporting at least one TEAE and
the maijority of patients having at least one TEAE considered treatment-related. Incidences
of TEAEs =grade 3 in severity and serious TEAESs, as well as incidences of TEAEs leading
to dose modifications, were similar across the populations. TEAEs with a fatal outcome
occurred at higher frequency in the All Cancer Population than in FIGHT-202 and the
Cholangiocarcinoma Population. Only one serious TEAE with fatal outcome
(cerebrovascular accident in a participant with a concurrent cardiovascular condition,
obesity, and hypothyroidism) was considered related to pemigatinib by the investigator.
Table 24 summarises the TEAEs for FIGHT-202, Cholangiocarcinoma Population, and All

Cancer Population.
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Table 24. Overall summary of TEAEs

Any TEAE 146 (100.0) 161 (100.0) 465 (99.8)
Any treatment-related TEAE 134 (91.8) 152 (94.4) 441 (94.6)
Any serious TEAE 65 (44.5) 67 (41.6) 194 (41.6)
Any 2grade 3 TEAE 93 (63.7) 100 (62.1) 284 (60.9)
Any fatal TEAE 6 (4.1) 7 (4.3) 36 (7.7)
Any TEAE leading to 13 (8.9) 13 (8.1) 45 (9.7)
discontinuation

Any TEAE leading dose interruption 62 (42.5) 68 (42.2) 202 (43.3)
Any TEAE leading to dose reduction 20 (13.7) 23 (14.3) 70 (15.0)

TEAE, treatment-emergent adverse event.
Source: Incyte, data on file.5960

B.2.10.3 Most frequent adverse events

Among participants in FIGHT-202, the most frequently reported TEAEs were associated
with the MedDRA System Order Classes of gastrointestinal disorders (91.1%), metabolism
and nutrition disorders (84.9%), skin and subcutaneous tissue disorders (73.3%), and
general disorders and administration site conditions (71.2%). Consistent with the
pharmacology of pemigatinib, the most frequently occurring TEAE was
hyperphosphatemia (58.2%). Other events occurring in 230% of participants in FIGHT-202
were consistent with FGFR inhibition and/or the population under study and included
alopecia, diarrhoea, fatigue, dysgeusia, nausea, constipation, stomatitis, dry mouth, and
decreased appetite. The majority of these events were grade 1 or 2 in severity. Table 25

summarises the most common TEAESs reported in FIGHT-202.

Table 25. Summary of TEAEs Occurring in 210% of patients in FIGHT-202

Hyperphosphataemia 59 (55.1) 13(65.0) 12 (66.7) 1 (100.0) 85 (58.2) 0
Alopecia 63 (58.9) 4(20.0) 4(22.2) 1(100.0) 72 (49.3) 0
Diarrhoea 56 (52.3) 5(25.0) 6(33.3) 1 (100.0) 68 (46.6) 4 (2.7)
Fatigue 48 (44.9) 5(25.0) 9(50.0) 0 62 (42.5) 7 (4.8)
Dysgeusia 51(47.7) 3(15.0) 4(22.2) 1 (100.0) 59 (40.4) 0
Nausea 43 (40.2) 7(35.0) 8(444) 0 58 (39.7) 3(2.1)
Constipation 43 (40.2) 5(25.00 3(16.7) 0 51(34.9) 1(0.7)
Stomatitis 41(38.3) 6(30.0) 3(16.7) 1(100.0) 51(34.9) 8(5.5)
Dry mouth 41(38.3) 5(25.00 2(11.1) 1 (100.0) 49 (33.6) 0
Decreased appetite 32(29.9) 8(40.0) 7(38.9) 1(100.0) 48 (32.9) 2(1.4)
Vomiting 33(30.8) 3(15.0) 4(22.2) 0 40 (274) 2(1.4)
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Dry eye 34 (31.8) 1(5.0) 1(5.6) 1(100.0) 37(25.3) 1(0.7)
Arthralgia 31(29.0) 4 (20.0) 1(5.6) 0 36 (24.7) 9(6.2)
Abdominal pain 24 (22.4) 4(20.0) 4 (22.2) 1 (100.0) 33(22.6) 7(4.8)
Hypophosphataemia 26 (24.3) 4(20.0) 2(11.1) 0 32 (21.9) 18
(12.3)
Back pain 24 (22.4) 1(5.0) 4 (22.2) 0 29 (19.9) 4(2.7)
Dry skin 27 (25.2) 0 1(5.6) 1 (100.0) 29 (19.9) 1(0.7)
Pain in extremity 25(23.4) 3(15.0) 0 0 28(19.2) 3(2.1)
Oedema peripheral 16 (15.0) 4 (20.0) 6(33.3) 0 26 (17.8) 1(0.7)
Weight decreased 18 (16.8) 4 (20.0) 1(5.6) 1(100.0) 24 (16.4) 3 (2.1)
Headache 20 (18.7) 1(5.0) 2(11.1) 0 23 (15.8) 0
Urinary tract infection 17 (15.9) 2(10.0) 4 (22.2) 0 23 (15.8) 4 (2.7)
Dehydration 17 (15.9) 1(5.0) 3 (16.7) 1 (100.0) 22 (15.1) 5(3.4)
Hypercalcaemia 16 (15.0) 5 (25.0) 1(5.6) 0 22 (15.1) 3 (2.1)
Palmar-plantar 21 (19.6) 1(5.0) 0 0 22 (15.1) 6 (4.1)
erythrodysaesthesia
syndrome
Anaemia 16 (15.0) 2(10.0) 3(16.7) 0 21(14.4) 5(3.4)
Epistaxis 19 (17.8) 1(5.0) 0 0 20 (13.7) 0
Pyrexia 13(12.1) 4(20.0) 3(16.7) 0 20 (13.7)  1(0.7)
Asthenia 14 (13.1) 4 (20.0) 1(5.6) 0 19(13.0) 2(1.4)
Dizziness 17 (15.9) 1(5.0) 1(5.6) 0 19 (13.0) 1(0.7)
Myalgia 15 (14.0) 1(5.0) 2 (11.1) 0 18 (12.3) 2(1.4)
Blood creatinine 9(8.4) 2(10.0) 5(27.8) 0 16 (11.0) 2(1.4)
increased
Gastroesophageal reflux 13 (12.1) 1(5.0) 2(11.1) 0 16 (11.0) 1 (0.7)
disease
Hyponatraemia 7 (6.5) 5(25.0) 4 (22.2) 0 16 (11.0) 8 (5.5)
Musculoskeletal pain 9 (8.4) 4 (20.0) 2(11.1) 0 15 (10.3) 0

FGF/FGFR, fibroblast growth factor/fibroblast growth factor receptor; MedDRA, Medical Dictionary for Regulatory
Activities; QD, once daily.

Notes: Cohort determination is based on tumour FGF/FGFR status from central genomics laboratory. Cohort A: FGFR2
fusions or rearrangements; Cohort B: other FGF/FGFR alterations; Cohort C: negative for FGF/FGFR alterations;
Undetermined: undetermined FGF/FGFR status.

*Pemigatinib was administered QD on a 14 days on, 7 days off schedule.

Source: Incyte, data on file.5®

B.2.10.4 Most frequent treatment-related adverse events
Treatment-related TEAEs occurred with similar incidences in FIGHT-202 (91.8%;
n=134/146), the Cholangiocarcinoma Population (94.4%), and the All Cancer Population

(94.6%). The most common treatment-related TEAEs across the populations were similar

to the most common TEAEs overall (Table 26).
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Table 26. Most common treatment-related TEAEs across populations

Hyperphosphataemia 78 (53.4) 92 (57.1) 245 (52.6)
Alopecia 67 (45.9) 76 (47.2) 186 (39.9)
Dysgeusia 55 (37.7) 62 (38.5) 140 (30.0)
Diarrhoea 53 (36.3) 55 (34.2) 148 (31.8)
Fatigue 47 (32.2) 51 (31.7) 129 (27.7)
Stomatitis 47 (32.2) 52 (32.3) 148 (31.8)

TEAE, treatment-emergent adverse event.
Source: Incyte, data on file.5960

Comparison of the most frequently occurring treatment-related TEAEs for the continuous
and intermittent dose regimens in the All Cancer Population suggests higher incidence
(>10% difference) of hyperphosphatemia (64.3% vs 50.5%) for continuous dosing and

diarrhoea (21.4% vs 33.6%) for intermittent dosing.®°

B.2.10.5 Serious adverse events

Serious TEAEs (including serious events with a fatal outcome) occurred in similar
proportions of participants in FIGHT-202 (44.5%) and in the Cholangiocarcinoma and All
Cancer Populations (41.6% for both pooled populations; Table 27); a small proportion of
participants in each population had at least one serious TEAE that was considered related
to pemigatinib by the investigator (4.1%, 3.7%, and 6.8%, respectively). In the context of
the diseases under study and the common TEAEs that were observed, no additional

safety concerns were identified based on serious TEAEs.®°

In FIGHT-202, serious TEAEs were most commonly events in the System Order Class of
gastrointestinal disorders (15.8%), and infections and infestations (12.3%). Abdominal pain
and pyrexia (4.8% each), and cholangitis and pleural effusion (3.4% each) were the most

common serious events by MedDRA preferred term.5°

Serious events unique to the Cholangiocarcinoma Population (i.e., events that occurred in
these three participants) included hyponatraemia in two participants and acute respiratory

failure, ascites, atrial fibrillation, oesophageal varices haemorrhage, blood alkaline
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phosphatase increased, blood bilirubin increased, dehydration, fatigue, hypotension, and

leucocytosis in a single participant each.®°

For the All Cancer Population, the most frequently occurring serious TEAEs were
associated with the System Order Class of gastrointestinal disorders (10.9%), infections
and infestations (10.5%), and general disorders and administrative site conditions
(9.0%).6° Serious TEAEs by MedDRA preferred term occurring in >2% of participants in
the All Cancer Population were urinary tract infection, acute kidney injury, abdominal pain,
pneumonia, and pyrexia.®® Acute kidney injuries occurred most often in participants with
urothelial carcinoma and were unrelated to pemigatinib with the exception of the event in a
participant in FIGHT-202 described above.?° Table 27 summarises the serious TEAEs in

22% of patients for each analysed population.

Table 27. Serious TEAEs in 22% of participants in FIGHT-202, the
Cholangiocarcinoma Population, or the All Cancer Population

Any serious TEAE 65 (44.5) 67 (41.6) 194 (41.6)
Gastrointestinal disorders 23 (15.8) 23 (14.3) 51(10.9)
Abdominal pain 7(4.8) 7(4.3) 13 (2.8)
Small intestinal obstruction 3(2.1) 2(1.2) 6(1.3)
General disorders and administration site 8 (5.5) 9 (5.6) 42 (9.0)
conditions
Pyrexia 7 (4.8) 7 (4.3) 13 (2.8)
Hepatobiliary disorders 8 (5.5) 8 (5.0) 12 (2.6)
Cholangitis 5(3.4) 5(3.1) 7(1.5)
Infections and infestations 18 (12.3) 18 (11.2) 49 (10.5)
Pneumonia 2(1.4) 2(1.2) 13 (2.8)
Urinary tract infection 3(2.1) 3(1.9) 15 (3.2)
Metabolism and nutrition disorders 13 (8.9) 14 (8.7) 29 (6.2)
Failure to thrive 3(2.1) 3(1.9) 3(0.8)
Hypercalcemia 3(2.1) 2(1.2) 5(1.1)
Hyponatremia 3(2.1) 5(3.1) 9(1.9)
Renal and urinary disorders 3(2.1) 2(1.2) 26 (5.6)
Acute kidney injury 3(2.1) 2(1.2) 14 (3.0)
Respiratory, thoracic, and mediastinal 8 (5.5) 8 (5.0) 22 (4.7)
disorders
Pleural effusion 5(3.4) 4 (2.5) 7(1.5)

TEAE, treatment-emergent adverse event.
Source: Incyte, data on file.59.60
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B.2.10.6 Treatment-related serious adverse events

In FIGHT-202, treatment-related serious TEAEs occurred in six unique participants and
included anaemia, acute kidney injury, hyponatraemia, abdominal pain, dysphagia,
decreased appetite, and thrombosis in one participant each. Causality assessment for
each of these cases was confounded by the general condition of the participant,
underlying CCA, and/or medical history (e.g., chronic stable anaemia and chronic renal
insufficiency in the participant with anaemia; ascites, hyperkalaemia, and renal stent in the

participant with acute kidney injury).6°

Thirty participants (6.4%) in the All Cancer Population had at least one treatment-related
SAE. The most frequent treatment-related events were similar to those in FIGHT-202 and
included anaemia, diarrhoea, nausea, and hyponatraemia in two participants (0.4%) each.
In the All Cholangiocarcinoma Population, treatment-related serious TEAEs were

considered related to pemigatinib by the investigator.6°

B.2.10.7 Deaths
In FIGHT-202, six patients with TEAEs had a fatal outcome (4.1%; n=6/146); however,

none were related to treatment. Fatal events among participants in FIGHT-202 included
failure to thrive in two participants, and bile duct obstruction, cholangitis, sepsis, and

pleural effusion in a single participant each.°

Serious TEAEs with a fatal outcome occurred in 4.3% of the Cholangiocarcinoma
population (n=7/161) and in 7.7% of the All Cancer population (n=36/466).6° Across all
three populations, only one fatal event was considered related to pemigatinib by the
investigator: cerebrovascular accident in a participant in the All Cancer Population.
However, causality assessment for the event was confounded by a concurrent

cardiovascular condition (patent foramen ovale), obesity, and hypothyroidism.°

B.2.10.8 Adverse events associated with permanent treatment discontinuation
Discontinuations in FIGHT-202 due to TEAEs were low (9%; n=13/146). The AEs most

frequently leading to discontinuation were intestinal obstruction and acute kidney injury
(1.4%; n=2/146 each).>84 Overall the TEAEs leading to discontinuation of pemigatinib
administration in FIGHT-202, the Cholangiocarcinoma Population, and the All Cancer

Population were generally consistent with the diseases under study (Table 28).
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Table 28. TEAEs leading to study drug discontinuation in 22 participants in FIGHT-
202, the Cholangiocarcinoma Population, or the All Cancer Population

Any TEAE leading to study drug 13 (8.9) 13 (8.1) 45 (9.7)

discontinuation

Gastrointestinal disorders 3(2.1) 3(1.9) 9(1.9)
Intestinal obstruction 2(1.4) 2(1.2) 2(04)
Small intestinal obstruction 0 0 2(0.4)

General disorders and administration 1(0.7) 1(0.6) 6 (1.3)

site conditions

Disease progression 0 0 2(0.4)
General physical health deterioration 0 0 2(0.4)
Infections and infestations 0 0 2(0.4)
Pneumonia 0 0 2(0.4)
Metabolism and nutrition disorders 0 1(0.6) 4 (0.9)
Dehydration 0 1(0.6) 2(0.4)
Renal and urinary disorders 2(1.4) 2(1.2) 4 (0.9)
Acute kidney injury 2(1.4) 2(1.2) 4(0.9)

TEAE, treatment-emergent adverse event.
Source: Abou-Alfa et al, 2020;%° Incyte, data on file.®°

B.2.10.9 Adverse events associated with dose reductions

Dose interruptions and reductions due to TEAEs occurred in 42% (n=62/146 and 14%
(n=20/146) of participants in FIGHT-202 (see Table 29).2° The most common events
leading to dose interruption were stomatitis (7.5%), palmar-plantar erythrodysesthesia
syndrome (5.5%), and arthralgia (4.8%), and these events, which were consistent with
FGFR inhibition and/or the disease under study, led to a pemigatinib dose reduction in
3.4% of patients for each TEAE. It is notable that dose interruptions or reductions due to
hyperphosphataemia were infrequent, suggesting that dietary phosphate restriction and/or
administration of phosphate-lowering therapy along with the one-week dose holiday for
participants receiving pemigatinib on an intermittent schedule were effective strategies for

managing this on-target effect of pemigatinib.
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Table 29. TEAESs leading to study drug interruption or dose reduction in 21% of

patients in FIGHT-202

Any TEAE leading to pemigatinib dose
modification

Gastrointestinal disorders
Abdominal pain
Diarrhoea
Small intestinal obstruction

Stomatitis

General disorders and administration site

conditions
Asthenia
Fatigue
Pyrexia
Hepatobiliary disorders
Cholangitis
Hyperbilirubinemia
Investigations
Alanine aminotransferase increased
Aspartate aminotransferase increased
Blood alkaline phosphatase increased
Electrocardiogram QT prolonged
Metabolism and nutrition disorders
Decreased appetite
Dehydration
Hypercalcaemia
Hyperphosphataemia
Hypophosphataemia

Musculoskeletal and connective tissue
disorders

Arthralgia

Back pain

Pain in extremity
Nervous system disorders

Syncope

Renal and urinary disorders

62 (42.5)

2.7)
1.4)

—_~ o~ o~ o~

16.4)

(1)

20 (13.7)

5 (3.4)
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(1)

Acute kidney injury 2(1.4) 0

Skin and subcutaneous tissue disorders 14 (9.6) 9(6.2)
Onychomadesis 2(1.4) 2(1.4)
Palmar-plantar erythrodysaesthesia 8 (5.5) 5(3.4)
syndrome

Vascular disorders 3(2.1)

Hypotension 2(1.4) 0

TEAE, treatment-emergent adverse event.
Source: Incyte, data on file.5®

The overall incidences of TEAEs leading to dose interruption or reduction among
participants in the Cholangiocarcinoma Population (42.2% and 14.3%, respectively) were
similar to those in FIGHT-202, and the most common TEAEs, including stomatitis, palmar-
plantar erythrodysesthesia syndrome, and arthralgia, associated with these actions for the

Cholangiocarcinoma Population were also congruent with those in FIGHT-202.%°

Pemigatinib dose interruptions and reductions due to TEAEs occurred in 43.3% and 15.0%
of participants, respectively, in the All Cancer Population. The events leading to these
dose modifications were similar to those seen in FIGHT-202, with stomatitis (4.9% and
3.2%, respectively) and palmar-plantar erythrodysesthesia syndrome (3.4% and 1.5%,
respectively) being among the most frequently occurring events leading to pemigatinib
interruption or dose reduction. Other events leading to pemigatinib interruption in 23.0% of

participants included hyperphosphatemia (3.6%) and fatigue (3.0%).6°

B.2.10.10 Clinically notable adverse events

The most common AEs reported in patients treated with pemigatinib were those
associated with a “class effect” common to all FGFR inhibitors.'* Clinically notable AEs
included hyperphosphataemia, hypophosphataemia, serous retinal detachment, and nail

toxicity.2°

The TEAEs of hyperphosphatemia and increased blood phosphorus were grouped and
occurred in 60% (n=88/146) of patients in FIGHT-202; however, all were grade 1 or 2.2960
The majority of patients were managed with a low phosphate diet, phosphate binders, and
diuretics. Very few patients (2.1%; n=3/146) required dose reductions or interruptions,

suggesting that dietary phosphate restriction and/or administration of phosphate-lowering
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therapy, along with the one-week dose holiday for participants receiving pemigatinib on an
intermittent schedule, were effective strategies for managing this treatment-related effect

of pemigatinib.8°

Hypophosphataemia was the most common grade =3 AE (n=18/146, 12.3%; all grades:
n=32/146, 21.9%); however, no cases were clinically significant or serious, and none led to

pemigatinib discontinuation or dose reduction.®®

Serous retinal detachment occurred in 4.1% (n=6/146) of patients. Most cases were grade

1/2 and 0.7% (n=1/146) of cases were grade 23; none resulted in clinical sequelae.®°

Nail toxicity events of grade 1/2 were frequently reported as events of nail discolouration,
onychomadesis, and onycholysis in patients (42.5%; n=62/146). No nail toxicity event was

serious or led to pemigatinib discontinuation.®°

B.2.10.11 Safety conclusions

Safety and exposure data from FIGHT-202 and the pooled populations demonstrate that
the safety profile of pemigatinib administered according to the proposed dose regimen of
13.5 mg QD on a 14 days-on/7 days-off schedule in patients with previously treated,
unresectable, locally advanced, or metastatic CCA with FGFR2 fusions/rearrangements, is
acceptable, with no meaningful differences in safety based on intrinsic or extrinsic
factors.5%60 Furthermore, the evaluation of the safety data from the pooled populations
(Cholangiocarcinoma Population and All Cancer Population) did not uncover potentially
important safety concerns that were not evident based on the safety data from
FIGHT-202.59.60

Analyses from the pooled populations showed that common TEAES, including
hyperphosphatemia, alopecia, diarrhoea, fatigue, dysgeusia, nausea, constipation,
stomatitis, dry mouth, decreased appetite, and nail toxicities, were consistent with FGFR
inhibition and/or the disease under study and are considered acceptable in the context of
an oncology population.®® The majority of these common events were grade 1 or 2 in
severity, non-serious, and did not lead to pemigatinib dose modification.®® In the context of
the diseases under study, and the common TEAEs that were observed, no additional
safety concerns were identified based on serious TEAEs. Hyperphosphataemia and
hypophosphataemia were found to be manageable, as evidenced by the absence of
important clinical sequelae and events leading to pemigatinib discontinuation. Serous
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retinal detachments were generally grade 1 or 2 in severity, self-limiting, or manageable

with dose modification.®°

No treatment-related deaths were reported for pemigatinib in FIGHT-202.5° In the Al
Cancer population, one death was considered related to pemigatinib; however, causality
assessment for the event was confounded by a concurrent cardiovascular condition

(patent foramen ovale), obesity, and hypothyroidism.%°

B.2.11. Ongoing studies

Clinical evidence from the ongoing, pivotal, phase 2 trial FIGHT-202 (NCT02924376),
assessing the efficacy of pemigatinib in patients with previously treated, unresectable,
locally advanced, or metastatic CCA with FGFR2 fusions/rearrangements (Cohort A,
n=107) was presented in this submission.?® The final data cut for FIGHT-202 is scheduled

to align with the date the last patient comes off therapy with pemigatinib.

B.2.12. Innovation

There are no approved targeted therapies for patients with advanced or metastatic CCA
who have progressed on at least one line of prior therapy in England.®® Patients are limited
to salvage chemotherapy regimens, which have shown variable efficacy and systemic
toxicity.34394867 Pemigatinib addresses the urgent unmet need in previously treated,
unresectable, locally advanced or metastatic CCA patients harbouring an FGFR2
fusion/rearrangement. As a targeted treatment, pemigatinib offers proven efficacy in this
patient population with a manageable safety profile. As well, genetic testing in this patient
population is likely to become part of the standard clinical pathway in England, allowing for

the early identification of patients who are likely to benefit from treatment with pemigatinib.

B.2.12.1 Pemigatinib is recognised as innovative at the regulatory level

In the UK, the Medicines and Healthcare Products Regulatory Agency (MHRA) awarded
pemigatinib a Promising Innovative Medicine (PIM) designation in April 2020.%8
Pemigatinib also received Breakthrough Therapy designation in February 2019 and
Priority Review in November 2019 by the US Food and Drug Administration (FDA). On 18
April 2020, the FDA approved pemigatinib for the treatment of adult patients with
previously treated, unresectable, locally advanced or metastatic CCA harbouring an

FGFR2 fusion or rearrangement, as detected by an FDA-approved test.%®
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B.2.13. Interpretation of clinical effectiveness and safety evidence

B.2.13.1 Interim findings from the clinical evidence

Treatment options for the target population of this submission—patients with previously
treated, unresectable, locally advanced, or metastatic CCA with FGFR2
fusions/rearrangements—are limited to older chemotherapy regimens that yield suboptimal
benefit, with low response rates and rapid progression.'+3® Furthermore, AEs related to
systemic chemotherapy are burdensome to patients and have a detrimental effect on
HRQoL.4'-47 Patients who present with advanced disease may have substantial
comorbidities including advanced age, intercurrent sepsis, and poor performance status
score.*® Many patients who progress after 1L systematic chemotherapy move directly to
ASC, including biliary drainage, antibiotics, and analgesia, to relieve symptoms.' A
significant unmet need exists for a targeted therapy that is effective in this patient group

where there have previously been limited efficacious treatment options.

In FIGHT-202, pemigatinib demonstrated a clinically meaningful benefit in patients with
previously treated, unresectable, locally advanced, or metastatic CCA with FGFR2
fusions/rearrangements. The study achieved the predetermined threshold for a positive
outcome (lower limit of the 95% CI for ORR exceeded 15%; ORR for Cohort A: 35.5%;
95% CI: 26.5%, 45.4%). As well, the study demonstrated a persistence of efficacy of
treatment with pemigatinib by the duration of the IRC-assessed, confirmed tumour
responses (median DOR in Cohort A was 7.5 months; 95% CI: 5.7 months, 14.5 months)
with a median follow-up of 15.44 months.?® Analyses from the pooled safety populations
showed that common TEAEs were consistent with a “class effect” common to all FGFR
inhibitors, and were mild (grade 1 or 2), non-serious, and did not lead to pemigatinib dose

modification.?®

The indirect treatment comparison results showed that in comparison to mFOLFOX+ASC

or ASC alone, patients receiving pemigatinib demonstrated:

e Significantly greater improvements in OS compared with patients receiving
mFOLFOX+ASC (unweighted HR: [ l; 5% C!: | I <ighted HR:

I o5 C: I
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e Significantly greater improvements in PFS compared with patients receiving

mFOLFOX+ASC (unweighted HR: [ ; 95% C!: |, \v<cighted HR:
. o5 c: I

¢ Significantly greater improvements in OS compared with patients receiving ASC

alone (unweighted HR: | ; 95% C!: I \vcighted HR:
95% CI: | I

In summary, the efficacy and safety results from FIGHT-202 and the pooled safety
population, along with the indirect treatment analysis comparison with mFOLFOX+ASC
and ASC alone show that pemigatinib is a highly effective and well-tolerated targeted
treatment for patients with previously treated, unresectable, locally advanced, or

metastatic CCA with FGFR2 fusions/rearrangements.

B.2.13.2 Strengths and limitations of the clinical evidence base

Overall, the clinical data for pemigatinib provide an appropriate base for assessment of its
clinical and cost-effectiveness in patients with previously treated, unresectable, locally
advanced, or metastatic CCA with FGFR2 fusions/rearrangements. The strengths of the

clinical evidence base are as follows:

e FIGHT-202 is a large international clinical trial in patients with previously treated,
unresectable, locally advanced, or metastatic CCA with FGFR2
fusions/rearrangements; therefore, the results can be considered widely applicable

to the population in England and Wales.

e The trial primary endpoint of ORR and key secondary endpoints of DOR, DCR,
PFS, and OS are widely regarded as appropriate endpoints to assess the efficacy

of anti-cancer therapy and/or are relevant to routine clinical practice.
The evidence base has some limitations.

e The study design of FIGHT-202 excludes a comparative assessment of the

contribution of the FGFR2 fusions/rearrangements to the survival results.

e FIGHT-202 is a single-arm study; however, single-arm trials are common for rare
diseases with a limited patient pool and acute unmet need and allow for quicker

patient access to new treatments.
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B.2.13.3 End-of-life criteria

Pemigatinib meets the NICE end-of-life criteria as summarised in Table 30.

Table 30. End-of-life criteria

The treatment is e The median OS for patients treated with ~ Section B.1.3.2
indicated for patients systemic chemotherapy Pages 18
with a short life (MFOLFOX+ASC) was 6.2 months.3*

expectancy, normally
less than 24 months

There is sufficient ¢ Median OS differences between Section B.2.9.3—
evidence to indicate pemigatinib and the source used for OS  B.2.9.5

that the treatment offers exceeds 3 months (21.1 months?® vs Pages 53-58

an extension to life, 6.2 months; unadjusted).3*

normally of at least an
additional 3 months,
compared with current
NHS treatment

¢ Results of a MAIC analysis are
presented in Section B.2.9.

MAIC, matching-adjusted indirect comparison; NE, not estimated; NHS, National Health Service; OS, overall survival.
Sources: Abou-Alfa et al. 2020;2° Lamarca, 2019.34

B.3. Cost effectiveness

B.3.1. Published cost-effectiveness studies

In 2018, a comprehensive SLR was carried out to identify studies assessing the cost
effectiveness of interventions for the treatment of CCA patients with FGFR2 alterations
who have failed one or more previous treatments. A total of 1,750 articles were identified
in the original searches, but no evidence was found in the population of interest.
Subsequently the inclusion criteria were revised, and searches were updated on 22 April
2020 to identify studies in adults (=18 years) with advanced, metastatic or surgically
unresectable CCA, irrespective of previous treatment and/or the presence of FGFR2
alterations. An additional 769 articles were identified in the updated searches. The original
and expansion/update search results are presented in Figure 16 and Figure 17,

respectively, and the eight included studies are summarised in Table 31.

The paucity of cost-effectiveness studies identified in the original searches corroborates
finding that there are no reimbursed therapies for patients who have failed one or more
previous systemic therapies and, therefore, no corresponding economic evaluations. The

evidence identified in the updated searches is of limited relevance to this appraisal
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because the studies primarily considered treatment of patients earlier in the disease

pathway (1L).

Interventions evaluated included hepatic resections, biliary drainage and various forms of
stent. In addition, Cillo et al. (2015) also evaluated whether adjuvant chemotherapy was
more cost effective when used before or after hepatic resection.”® Modelling approaches
included primarily Markov model frameworks, although Harwood et al. 2002 implemented
a decision tree structure.”’ Health states were consistent with the early stages of

cholangiocarcinoma, including resection, curative resection, progression and death.
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Figure 16. PRISMA diagram for economic modelling SLR - original 2018 SLR

BTC, biliary tract cancer; CCA, cholangiocarcinoma; FGFR2+, fibroblast growth factor receptor 2 positive; PRISMA,
Preferred Reporting Items for Systematic Reviews and Meta-Analyses; SLR, systematic literature review.
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BTC, biliary tract cancer; CCA, cholangiocarcinoma; FGFR2+, fibroblast growth factor receptor 2 positive; PRISMA,
Preferred Reporting Items for Systematic Reviews and Meta-Analyses; SLR, systematic literature review.
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Table 31: Summary list of published cost-effectiveness studies

Borntrakulpipat, e Palliative care NR, NR Unresectable NR, NR Mean QALYs Mean total cost Thai Baht/QALY vs
201672 e ERCP with metal hCCA PTBD: 0.18 (Thai baht) palliative care
stent ERCP: 0.25 PTBD: 68,293 PTBD: 490,577
e PTBD Palliative care: ERCP: 91,422 ERCP: 422,822
0.05 Palliative care:
3,521
Suttichaimongkol, e Palliative care Direct calculation Unresectable NR, 2 Mean QALYs Total lifetime Thai Baht/QALY vs
20187374 « EBD using metal method, health states: hCCA weeks EBD: 0.25 cost (baht): palliative care
stent ¢ NR PTBD: 0.18 EBD: 91,422 EBD: 422,822 (US$12,622)
e PTBD Palliative: 0.05 PTBD: 68,294 PTBD: 490,578
Average life Palliative: 3,521  (US$14,644)
expectancy
(days)
EBD: 218
PTBD: 197
Palliative: 89
Markov model, health Mean QALYs Total lifetime Thai Baht/QALY vs
states: EBD: 0.21 cost (baht): palliative care
¢ NR EBD: 99,582 EBD: 655,520 (US$19,976)
PTBD: 0.07 PTBD: 29,758 PTBD: 6,548,398
Palliative: 0.07  Palliative: 6,287  (US$199,549)
Average life
expectancy
(days)
EBD: 153
PTBD: 66
Palliative: 62
Sangchan, ¢ SEMS Markov model, health Unresectable = Lifetime, Average QALY/ Total lifetime SEMS vs PS
20147576 e Plastic stent states: hCCA 2 weeks patient cost/patient; Thai baht/QALY:
SEMS: 0.29 192,650
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Cillo, 201570

Harewood, 200271

Martin, 200277

Hepatic resection
followed by
adjuvant sCT (A)

sCT with cisplatin
+ gemcitabine?
followed by
hepatic resection

(B)

MRCP

Double stent
placement

Endoscopic stent

Surgical biliary
enteric bypass

e EBD, PTBD, post-
EBD, post-PTBD, no
drainage, death

Markov model, health
states:

e Resection, sCT, no
sCT, downstaging,
no downstaging,
progression, curative
resection, death

Decision tree, health
states:

e Success, surgery,
PTC failure. Relief,
complications

Retrospective review,
health states: NR

Advanced
iCCA

Unresectable
hCCA

Unresectable
CCA

Lifetime,
NR

NR

NR

PS:0.10

Average life
expectancy/
patient

SEMS: 0.56

PS: 0.27
QALMs

e iCCA>6cm
Strategy A: 19.7
Strategy B: 17.1
NHB; Avs B: 1.4

e {CCA with
vascular
invasion

Strategy A:16.5
Strategy B: 14.2
NHB; Avs B: 1.3
e Multi-focal
iCCA
Strategy A: 12.0
Strategy B: 11.6

NHB, A vs B: -
0.3

Survival (days)
MRCP: 115

Double stent
placement: 160

Median/mean
survival
(months range)

Thai baht (US
dollar)

SEMS: 98, 841
(3,242)

PS: 62981
(1,066)

Lifetime cost
(USS$):

e iCCA>6cm
Strategy A:
41,532

Strategy B:
36,586

e {CCA with
vascular
invasion

Strategy A:
39,640

Strategy B:
35,617

e Multi-focal
iCCA

Strategy A:

37,028

Strategy B:
34,244

Overall cost
(US$)
MRCP: 3,806

Double stent
placement: 4,275

Median cost
(range)

Thai Baht/LYG: 124,508
US dollar/QALY: 6,318

US$/QALY (A vs B)
iCCA >6 cm: 22,482

iCCA with vascular invasion:
20,953

Multi-focal iCCA: 83,604

Cost-effectiveness ratio
MRCP: $11,866/LY

Double stent placement:
$10,348/LY

ICER; US$/LY

Double stent placement vs
MRCP: 3,908

Endoscopic stenting was
suggested to be the most
cost-effective intervention
when compared to surgical
therapy along with its
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with/without Endoscopic Endoscopic minimally invasive
resection therapy: 15 therapy: $24,251  approach.

(10— (10,362-58,536)

30)/19Surgical Surgical therapy:

therapy: 13 $60,986 (18,895-

(9-28)/16.5 115,646)

CCA, cholangiocarcinoma; EBD, endoscopic biliary drainage; ERCP, endoscopic retrograde cholangiopancreatography; hCCA, hilar cholangiocarcinoma; iCCA, intrahepatic cholangiocarcinoma; ICER,
incremental cost-effectiveness ratio; LY, life year; LYG, life years gained; MRCP, magnetic resonance cholangiopancreatography; NHB, net health benefit; NR, not reported; PS, plastic stent; PTBD,
percutaneous biliary drainage; PTC, plasma thromboplastin component; QALM, quality-adjusted life month; QALY, quality-adjusted life year; sCT, systemic chemotherapy; SEMS, self-expandable metal

stent; USD, United States Dollar.

Notes: a followed by curative hepatic resection in those patients who respond to sCT.
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B.3.2. Economic analysis

Due to the disparities between studies included in the SLR and the economic evaluation
required to inform this appraisal, none of the included studies were considered relevant for
evaluating pemigatinib for the treatment of patients with previously treated, unresectable,
locally advanced, or metastatic CCA with FGFR2 fusions/rearrangements. Therefore, a de

novo economic model was constructed to evaluate pemigatinib in this setting.

B.3.2.1 Patient population

The relevant patient population for the cost-effectiveness analysis is adult patients with
previously treated, unresectable, locally advanced, or metastatic CCA with FGFR2
fusions/rearrangements. The term ‘translocation’ may also be used, although the updated
terminology of ‘fusions/rearrangements’ more precisely describes these genetic
alterations. The presence of FGFR2 fusions/rearrangement status is confirmed by

genomic testing.

This population is consistent with patients included in Cohort A of the prospective, open-
label FIGHT 202 phase 2 study and is also in line with the expected licensed indication
(Table 2). The molecularly selected population reflects demonstrated clinical activity and

efficacy for patients with these specific genetic alterations treated with pemigatinib.

The current SOC for the 1L treatment of patients with advanced/metastatic surgically
unresectable CCA is chemotherapy with gemcitabine and cisplatin.®®”® Currently, ESMO
guidelines state that ‘there is no established second-line systemic therapy following
progression after 1L treatment, although fluoropyrimidine-based therapy (either in

monotherapy or in combination with other cytotoxics) is sometimes used.3®

B.3.2.2 Model structure

The chosen model structure provides a framework that suitably captures the experience of
patients with CCA, both in terms of the current treatment pathway as well as disease
progression. Utilising the best available data, the model calculates relevant outcomes for
patients treated with pemigatinib and its relevant comparators, and outputs cost-

effectiveness results to support health technology assessment (HTA) decision makers.

Company evidence submission template for pemigatinib for treating relapsed or refractory
advanced cholangiocarcinoma with FGFR2 alterations [ID3740]

© Incyte Biosciences UK (2020). All rights reserved Page 77 of 150



The model applies a partitioned survival approach, using parametric survival models to
predict outcomes including time-on-treatment (ToT), PFS and OS. Typically, partitioned
survival models may include only PFS and OS outcomes, with patients moving between
three mutually exclusive health states: PFS, post-progression survival and death. As
patients receiving treatment for CCA can discontinue therapy while remaining progression-
free, ToT was also included and as a result the chosen model structure includes five

health states, with patients in both the PFS and post-progression survival health states

either being on or off treatment (Figure 18).

‘ Progression
Free (PF),

on Treatment

Progressed
Disease (PD),

off Treatment on Treatment

PD,

‘ off treatment

Figure 18: Markov Model health states

Note: The progressed disease on treatment state was not included in the base case analysis due to treatment
scheduling rules for both the intervention and comparators.

The health states descriptions reflect patients enter the model in the progression-free
health state, despite having already received at least one line of prior therapy. Therefore,
progression refers to disease progression during or after receiving pemigatinib or a
comparator. Furthermore, although it is correct that within this model framework patients
may progress yet remain on treatment, treatment scheduling rules (see Table 2) and
clinical expert opinion suggests that this was not appropriate, so the model assumes that

patients do not remain on treatment after disease progression (Figure 19).
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Figure 19: Example parametric survival models and Markov trace to demonstrate
partitioned survival analysis approach and ToT assumptions

Key: (A) Example parametric survival distributions fitted to OS, PFS and ToT, where ToT is permitted to exceed PFS.
(B) Corresponding Markov trace for A with patients permitted to enter the ‘PD ON’ health state. (C) Duplicate

parametric survival distributions, while applying the assumption that all patients must discontinue treatment upon
disease progression. (D) Corresponding Markov trace for C with no patients entering the “PD ON” health state.

PFS, progression-free survival; OFF, off-treatment; ON, on treatment; OS, overall survival; PD, progressive disease;
St, survival function; ToT, time-on-treatment.

In a cohort level model, the cycle length determines the time points at which the
distribution of patients across health states may change. A cycle length of one week is
used to ensure short-term changes in disease progression are accurately captured. This
relatively short cycle length is considered appropriate due to the poor prognosis of patients
with advanced/metastatic CCA, frequently resulting in rapid disease progression. Due to

the short cycle length, half-cycle correction is not required.”®

The model’s base case captures a lifetime time horizon, in line with the NICE reference
case. This is estimated to be 40 years, at which point more than 99% of patients have
died, whether receiving pemigatinib or a relevant comparator. A discount rate of 3.5% per
annum is also applied to costs and effects, in line with the NICE reference case.?® A

summary of the features of the economic analysis is provided in Table 32.
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Table 32: Features of the economic analysis

Factor
Perspective
Indication

Model type

Health states

Time horizon
Cycle length

Source of utilities

Outcomes

Discounting of
outcome

Chosen values

NHS and PSS perspective

Adults with locally advanced or
metastatic cholangiocarcinoma
with a FGFR2 fusion or
rearrangement that is relapsed or
refractory after at least one line of
systemic therapy

Cohort level partitioned survival
approach

e PF on-treatment
e PF off-treatment
e PD on-treatment
e PD off-treatment
e Death

Lifetime, 40 years

1 week

EORTC QLC C30 mapped to EQ-
5D utilities. FIGHT-202 PLD
analysis

QALYs, life years, costs,
incremental results

The same annual discount rate
(3.5%) is used for both costs and
benefits

Justification
Consistent with NICE reference case.®°

Aligned to anticipated licensed indication
and consistent with final NICE scope
(Section B.1.1).%°

Informed by NICE TSD 19 and reflective
of the disease progression pathway.?'
Model structure validated by health
economics and clinical experts.%®

Consistent with disease and treatment
pathway.

Consistent with NICE reference case®®

Sensitive to short-term changes in
disease and treatment status

Best available evidence. Consistent with
NICE reference case®®

Consistent with NICE reference case®®

Consistent with NICE reference case®®

EORTC QLQ C30, European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire Core
30; FGFR2, fibroblast growth factor receptor 2; NHS, National Health Service; NICE, National Institute for Health and

Care Excellence; PD, progressed disease; PF, progression free; PSS, Personal Social Services; QALY, quality-adjusted
life year; TSD, technical support document.

B.3.2.3

B.3.2.3.1

Intervention

Intervention technology and comparators

The intervention considered here is pemigatinib. Pemigatinib is a protein kinase inhibitor

self-administered as a 13.5 mg once daily dose on a 14 days-on/7 days-off treatment

schedule.?® Treatment with pemigatinib may continue until documented disease

progression or unacceptable toxicity related to pemigatinib. Dose interruptions and

reductions are also permitted to manage any treatment related toxicity not thought to

warrant permanent treatment discontinuation.%®

B.3.2.3.2 Comparators

There are no approved targeted therapies for patients with advanced or metastatic CCA

who have progressed on at least one line of prior therapy in the UK.385°
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Clinical expert opinion suggests that oxaliplatin, mFOLFOX+ASC are now considered
SOC therapy for previously treated CCA patients.®® This is based on results from the
phase 3 ABC-06 study, which demonstrated a significant improvement in OS for patients
treated with mFOLFOX+ASC when compared with ASC alone.3* Based on these results
and the findings of the clinical SLR, ABC-06 was considered the only relevant source of
comparator data. Therefore, the two arms of the ABC-06 study form the relevant
comparators considered in the economic model with ASC alone treated as ‘best-

supportive care’.

ABC-06 was a randomised, phase 3, multicentre, open-label study of active symptom
control (ASC) alone or ASC with oxaliplatin/5-FU chemotherapy for patients with locally
advanced/metastatic BTCs previously treated with cisplatin/gemcitabine chemotherapy.
This trial had a UK population and although this related disease area does not exactly
match the patient population of interest for the cost-effectiveness model (ABC-06
investigates all BTCs, whereas Cohort A of FIGHT-202 only included those who have
FGFR2 fusions/rearrangements and mainly consisted of iCCA patients), the ABC-06 study
provides the strongest and most relevant available data for comparison.

Patients receiving mFOLFOX+ASC received a biweekly chemotherapy administration of
oxaliplatin (85 mg/m?), L-folinic acid (175 mg) and 5 fluorouracil (FU; 400 mg/m? bolus) in

addition to a 46-hour continuous infusion of 5 FU (2,400 mg/m?).

Patients receiving ASC alone may have received biliary drainage, antibiotics, analgesia,
steroids and anti-emetics as well as palliative radiotherapy and blood transfusions. The
costs for these drugs and procedures are not explicitly included in the model, as they
would be expected to apply to both arms equally and are thus not expected to significantly
impact the outcomes. Clinical interviews have further confirmed that although this may be
the case in clinical trials, radiotherapy is not routinely commissioned by the NHS®® and is

thus not appropriate for consideration in this cost-effectiveness model.

Finally, although use of biliary stents was included in the final scope for this appraisal, this
has not been explicitly considered within the cost-effectiveness model. Biliary stents are
mostly used for patients presenting with hilar or extrahepatic CCAs,® primarily as a
treatment option in the earlier stages of the disease; while maintenance or replacement of
stents may be required, insertion of a new stent is unlikely to be considered after failure of

previous lines of chemotherapy.? This is confirmed by the findings of the economic SLR,
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which found various studies evaluating the use of stenting in early stages of disease
progression (Table 31). Data from the FIGHT-202 study also show no patients in Cohort A
receiving a bile duct stent during the trial, suggesting stents would not be used in standard
clinical practice for this indication.®® Its exclusion is therefore considered appropriate for

this economic evaluation.

B.3.3. Clinical parameters and variables

A key challenge for deriving robust clinical inputs for both the intervention and relevant
comparators was that the FIGHT-202 study was a single-arm trial. In the absence of a
direct treatment comparison or a common comparator to support methods of estimating a
relevant treatment effect, an unanchored MAIC was conducted to generate outcomes data
adjusted for prognostic variables observed for both pemigatinib and the relevant

comparators.

Separately, the evidence for the comparators was only available in molecularly unselected
patients with CCA, rather than for patients with FGFR2 fusions or, as considered in this
appraisal. Furthermore, studies reporting outcomes data for relevant comparators did not
report data on the proportion of patients with FGFR2 mutations. In the absence of any
robust data to the contrary, patients with and without FGFR2 fusions or rearrangements
are assumed to have the same prognosis. A detailed summary of the available evidence
investigating this important topic is provided in Section B.1.3.1. The model includes an

approach to test this assumption (described in Section B.3.3.3).

In the base case, standard parametric survival functions recommended by NICE DSU TSD
14 were fitted to survival outcomes observed in the FIGHT-202 study.®? The most
appropriate curve was then selected based on visual and statistical fit within the trial period
and the clinical plausibility of the extrapolated curves beyond the trial period. Statistical fit
was assessed using the Akaike information criterion (AIC) and Bayesian information
criterion (BIC) measures. Relative treatment effects in the form of HRs estimated for each

of the relevant comparators were applied, informed by the MAIC analysis (Section B.2.9).

To address the considerable structural uncertainty of modelled survival outcomes,
additional functionality of the model used estimates of relative treatment effect estimated
by naive comparisons (Cox proportional hazards models) as well as independently fitted

PSMs to observed unadjusted survival data.
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In this section, clinical parameters and variables have been outlined for the population and
for each treatment considered. Several approaches have been investigated to best

address the challenges described and are outlined in detail below.

B.3.3.1 Population parameters

Baseline patient characteristics were informed by the planned subgroup ‘Cohort A’ of the
FIGHT 202 study.%® Mean age and the gender distribution were used to adjust general
population mortality data sourced from the Office for National Statistics (ONS) to match the
demographics of Cohort A.83 Mean body surface area was calculated using height and
weight data for patients in Cohort A using the Mostellar formula.®* Body surface area was

used to calculate accurate weight-based dosing for relevant comparator treatments.

Cohort A of the FIGHT-202 study consists of a molecularly selected population with 100%
of patients having FGFR2 fusions or rearrangements confirmed by genetic testing. As the
prevalence of FGFR2 mutations in the ABC-06 study is unknown, prevalence observed
during screening of the FIGHT-202 study was considered the most suitable alternative
proxy. In FIGHT-202, patients with FGFR2 fusions/rearrangements were identified by
screening, as well as enrolling patients with pre-existing ‘reports in-hand’ with already
confirmed FGFR2 fusion/rearrangement status.?® Of those who were identified by pre-
screening, Hollebecque et al. (2019) reported a comprehensive genomic profiling
assessment of patients, presenting FGFR2 fusion/rearrangement prevalence by country of
origin. Data from patients enrolled from the UK are used for the prevalence estimate in the
base case (8.6%).25 However, FGFR2 fusion/rearrangement prevalence was shown to
vary considerably by country of origin in the FIGHT-202 study and alternative literature
sources provide an even wider range of plausible estimates. Therefore, alternative
estimates using all European patients from FIGHT-202 and data from Jain et al. (2018) are
tested in scenario analyses (Table 33).2%85 This FGFR2 fusion/rearrangement prevalence

only informs any testing costs or efficacy adjustments in the cost-effectiveness model.
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Table 33: Summary of population inputs

Mean age 55.3 (12.02) Cohort A, FIGHT-202 Study?®
Percentage male (%) 39.3 Cohort A, FIGHT-202 Study?®
Body surface area 1.88 (0.30) Cohort A, FIGHT-202 Study?°. Calculated using
(m?) Mostellar equation.84
FGFR2+ prevalence 8.6% (base Hollebecque et al. 201985
(%) case)
19.6% Jain et al. 2018 Table A1 frequency of FGFR2

genetic aberrations as a proportion of total study
patient number (74/377).28

7.4% Hollebecque et al. 201985
FGFR, fibroblast growth factor receptor; FGFR2, fibroblast growth factor receptor 2-positive; SD, standard deviation.

B.3.3.2 Background mortality

General population mortality was estimated from the most recent version of the national
life tables for England and Wales, published by the ONS in 2019.8% General population
mortality was included to ensure that the modelled mortality risk did not fall below the
general population mortality risk at any given age. To do so, the hazards of PFS and OS
events were always equal to or exceeded the general population mortality hazard. In most
cases, general population mortality does not influence model results, especially when the
prognosis of patients is poor. However, it can help to adjust outcomes accordingly where

parametric models with ‘long tails’ would otherwise result in implausible survival estimates.

B.3.3.3 FGFR2+/iCCA prognostic effect

There are no prospective high-quality studies investigating the prognostic and predictive
impact of FGFR2 genetic aberrations. However, several other retrospective studies have
evaluated this important question. Clinical experts identified a study by Jain et al. (2018)

as the most robust evidence to support the potential prognostic effect of FGFR.2866

The study by Jain et al. reported survival outcomes for CCA patients by FGFR genetic
aberration status and showed that patients these patients had greater OS than those
without the mutation. Patients with FGFR genetic aberrations were younger, more likely to
be women, presented at an earlier stage of the disease (TNM I/1l vs lll/IV 35.8% vs 22%,
respectively), and had more intrahepatic disease 87.4% vs 67%, respectively). In addition,
these patients had a range of prior lines of therapy across different stages of disease. This
makes it challenging to discern whether patients confer a survival advantage due to

presenting at an earlier stage of disease, thus being more likely to be successfully
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resected and receive adjuvant therapy; 43% of patients had been resected and received
adjuvant therapy.?® When consulted on this issue, clinical experts agreed that it is
unknown whether the prognostic effect is due to the genetic aberration itself or other
associated characteristics of this molecularly selected population such as intrahepatic

disease.

While acknowledging the considerable limitations of the study described above (and in
Section B.1.3.1) an approach is investigated in scenario analyses to re-weight comparator
OS based on the estimated prognostic effect of, and the estimated proportion of, patients
with FGFR2 fusions/rearrangements in the ABC-06 study. As the proportion of patients
with FGFR2 fusions/rearrangements within the key comparator study (ABC-06) was not
reported, this was therefore estimated based on the published literature ([Section B.3.3.1],
8.6%).8°

The FGFR2 prognostic effect was calculated as a HR informed by a Cox-proportional
hazards model fitted to pseudo-PLD derived from digitised KM curves for the whole
population of the Jain et al. (2018) study.?® Patients of all stages of the study were
included as it represents the only analysis that reported outcomes excluding patients
treated with FGFR-targeted therapies (Table 34). Using analyses from the advanced
population may overestimate any true effect of the FGFR2 genetic alteration by also

including the added benefit of treatment of this cohort with a targeted therapy.

The inputs described above and tested in scenario analyses are considered exploratory,
but are presented to inform decision makers of the potential impact on results of an
unobserved prognostic effect. Base case settings including no adjustment for FGFR2

status are described in detail throughout the rest of Section B.3.3.

Table 34: Estimates of FGFR2+ prognostic effect used in the economic model

All stages of CCA without FGFR 20.0

GA

All stages with FGFR GA 30.0 0.67 0.65
Advanced CCA without FGFR GA 17.0

Advanced CCA with FGFR GA 24.0 0.71 0.57

CCA, cholangiocarcinoma; FGFR, fibroblast growth factor receptor; GA, genetic aberration; HR, hazard ratio; OS, overall
survival; PH, proportional hazards.

Notes: HRs presented as without FGFR GA as reference level. HR indicative of prognostic effect

Source: Jain et al., 201828
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B.3.34 Overall survival

In the base case for pemigatinib, PSMs were fitted to unadjusted OS observed from
Cohort A of the FIGHT-202 study. Comparator survival is informed by relative treatment
effects estimated by the MAIC analysis, described in detail in Section B.2.9. All survival

outcomes were adjusted for background mortality, as mentioned in Section B.3.3.2.

B.3.3.4.1 Pemigatinib

OS for patients treated with pemigatinib was informed by parametric survival models fitted
to the FIGHT-202 OS KM data for Cohort A patients (participants with FGFR2
fusions/rearrangements; Table 34). Fitted models extrapolated beyond the observed
follow-up period of the trial and predicted survival for the duration of the model time
horizon (Figure 20; Table 35).

All models showed acceptable visual and statistical fit to the observed KM data, although
the Weibull, Gompertz and log-logistic curves had marginally better statistical fit. Given the
immaturity of the observed data greater weight was given to the clinical plausibility of
extrapolations, to determine which curve should be used for the base case. When
validating the extrapolations of pemigatinib OS, both interviewed clinicians struggled to
choose the most feasible curve but suggested that they may expect to observe 5% of
patients alive at 5 years.% Literature sources also report that approximately 70% of
patients are diagnosed late with unresectable, locally advanced, or metastatic disease —

these patients have an estimated 5-year survival rate of < 10%.14:30-33
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Figure 20: Pemigatinib OS KM data and fitted PSM models

KM, Kaplan—Meier; OS, overall survival.

Neither the log-logistic (11%), the Weibull (1%) or the Gompertz (0%) curves had 5-year
survival estimates close enough to the clinicians' estimates to be considered better than
the other. However, the log-logistic curve was selected for the base case, due to the

selection of Weibull causing crossing of OS and PFS extrapolations when selecting best

fitting PFS curves. The use of a Weibull model was explored in scenario analyses.

Table 35: Pemigatinib OS — AIC, BIC and 5-year survival estimates

Exponential 353.28 355.95 13%
Generalised gamma 349.91 357.93 3%
Gompertz 349.92 355.27 0%
Log-logistic 348.17 353.51 11%
Log-normal 349.99 355.33 15%
Weibull 347.98 353.32 1%

AIC, Akaike information criterion; BIC, Bayesian information criterion; OS, overall survival.

B.3.3.4.2 Active symptom control

Overall survival for patients treated with ASC was informed by the relative treatment effect
derived from the MAIC analysis using digitised pseudo-PLD from the ABC-06 study.3* The
MAIC-adjusted relative treatment effect considered the prognostic factors age, gender,
ECOG performance status score and serum albumin concentration (Figure 21). The HR
derived from the MAIC was applied to the base case PSM fitted for pemigatinib.
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Assessment of the log-cumulative hazards plot shows that the hazards remained parallel
for most of the follow-up period despite crossing initially (Appendix L, Figure 11).
Therefore, it is considered that the proportional hazards assumption holds for OS when

comparing pemigatinib versus ASC.
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Figure 21: Unadjusted OS KM — Pemigatinib versus ASC (ABC-06)

ASC, active symptom control; KM, Kaplan-Meier; OS, overall survival.

The resulting base case comparator OS curve is shown in Figure 22. Alternative options
for modelling comparator OS included using relative treatment effects derived by a naive
comparison using a Cox proportional hazards model, as well as extrapolating using
independently fitted PSMs to observed KM data. These options are presented in the
scenario analysis (Table 61). OS including an adjustment for FGFR2 status was also

tested in scenario analyses and reported in Appendix L.
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Figure 22: ASC alone OS informed by MAIC HR, compared with pemigatinib OS

ASC, active symptom control; KM, Kaplan—Meier; OS, overall survival.

Table 36: Relative treatment effects for ASC OS, derived by Cox proportional
hazards model and MAIC

ASC (ABC-06) r I F I

ASC, active symptom control; Cl, confidence interval; HR, hazard ratio; OS, overall survival, MAIC, matching-adjusted
indirect comparison; SE, standard error.

B.3.3.4.3 mMFOLFOX+ASC

Overall survival for patients treated with mFOLFOX+ASC was informed by a relative
treatment effect derived from the MAIC analysis using digitised pseudo-PLD from the
ABC-06 study.>* The MAIC-adjusted relative treatment effect considered the prognostic
factors of age, gender, ECOG score and serum albumin concentration (Figure 23). The
HR derived from the MAIC was applied to the base case PSM fitted for pemigatinib. The
log-cumulative hazards plot for pemigatinib versus mFOLFOX+ASC was consistent with
ASC alone. The proportional hazards assumption was considered to hold (Appendix L,
Figure 12).
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Figure 23: Unadjusted OS KM - Pemigatinib versus mFOLFOX+ASC
(ABC 06)

ASC, active symptom control; KM, Kaplan-Meier; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; OS,
overall survival.

As with ASC alone, the results reported below show the mFOLFOX+ASC OS modelled
using the MAIC HR (Table 37) without an adjustment for FGFR2 status (Figure 22).
Notwithstanding the differences in population between FIGHT-202 and ABC-06, OS data
for both ASC alone and mFOLFOX+ASC were mature with survival less than 3% in both
arms at the maximum follow-up of 30 months.
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Figure 24: mFOLFOX+ASC OS informed by MAIC HR, compared with pemigatinib
oS

ASC, active symptom control; KM, Kaplan—Meier; mFOLFOX+ASC, oxaliplatin, L-folinic acid and fluorouracil; OS,
overall survival.

Table 37: Relative treatment effects for mFOLFOX+ASC OS, derived by Cox
proportional hazards model and MAIC

mFOLFOX (ABC-06) NN N I
N N

ASC, active symptom control; Cl, confidence interval; HR, hazard ratio; OS, overall survival, MAIC, matching adjusted
indirect comparison; mFOLFOX; oxaliplatin, L-folinic acid and fluorouracil; SE, standard error.

B.3.3.5 Progression-free survival

For modelling PFS, the same approach was used as for OS in the base case. PSMs were
fitted to unadjusted PFS data observed from Cohort A of the FIGHT-202 study.
Comparator survival was informed by relative treatment effects estimated by the MAIC
analysis (Section B.2.9). PFS as per the independent review committee analysis was used
in the base case, as this was a key secondary outcome of the FIGHT-202 study and also

matched the analysis used in the ABC-06 study.3*

B.3.3.5.1 Pemigatinib

PFS for patients treated with pemigatinib was informed by parametric survival models
fitted to the FIGHT-202 PFS KM data for Cohort A patients (Figure 25). Assessment of the

statistical fit showed only marginal differences between models, with Weibull and log-
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normal performing the best. Some models, demonstrated good visual fit for the initial
follow-up period but provided an overly optimistic extrapolation and relatively poor fit to the
tail of the KM data (Table 38). Although one of the clinicians interviewed for model
validation could not choose between any of the PFS curves of patients treated with
pemigatinib, the other suggested that they would expect approximately 10% of patients to
be progression-free at 2 years.®® Therefore, the log-normal distribution was chosen as it

has the better statistical fit and is closely aligned with clinical expert opinion.
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Figure 25: Pemigatinib PFS KM data and fitted PSM models

KM, Kaplan—Meier; PFS, progression-free survival.

Table 38: Pemigatinib PFS - AIC, BIC and 2-year survival estimates

Exponential _ _ -
Generalised gamma [ ] [ ] |
Gompertz - - .
Log-logistic - - -
Log-normal ] I |
Weibull I I |

AIC, Akaike information criterion; BIC, Bayesian information criterion; PFS, progression-free survival.
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B.3.3.5.2 Active symptom control

In the absence of any PFS data reported for ASC alone in the ABC-06 publication, PFS for
the ASC arm was assumed to be equal to that of the mMFOLFOX+ASC arm.3* This is
considered a conservative assumption, as it is likely the OS benefit for mMFOLFOX+ASC in
the ABC-06 study would translate into a PFS benéefit too.

B.3.3.5.3 mMFOLFOX+ASC

PFS for patients treated with mFOLFOX+ASC was informed by a relative treatment effect
derived from the MAIC analysis using digitised pseudo-PLD from the ABC-06 study
(Figure 26).2* The HR derived from the MAIC was applied to the base case PSM fitted for
pemigatinib. Assessment of the log-cumulative hazards plot shows the hazards for the
treatments coming together initially and then following a parallel path for the remainder of
the follow-up period. The proportional hazards assumption is not clearly violated in this

case but the subjective nature of the assessment is acknowledged.
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Figure 26: Unadjusted PFS KM - Pemigatinib versus mFOLFOX+ASC
(ABC-06)

ASC, active symptom control; KM, Kaplan-Meier; mFOLFOX; oxaliplatin, L-folinic acid and fluorouracil; PFS,
progression-free survival.

Results reported in Figure 27 show extrapolated PFS for pemigatinib compared with
mFOLFOX+ASC informed by the MAIC adjusted HR. Alternative options for modelling
comparator PFS include relative treatment effects derived by naive comparison using a
Cox proportional hazards model (Table 39) as well as independently fitted PSMs to
observed KM data from the ABC-06 study.
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Figure 27: mFOLFOX+ASC PFS compared with pemigatinib PFS

ASC, active symptom control; KM, Kaplan—Meier; mFOLFOX+ASC, oxaliplatin, L-folinic acid and fluorouracil;
PFS, progression-free survival.

Table 39: Relative treatment effects for mFOLFOX+ASC PFS, derived by Cox
proportional hazards model and MAIC

mFOLFOX (ABC-06) F ] F |

ASC, active symptom control; Cl, confidence interval; HR, hazard ratio; OS, overall survival, MAIC, matching-adjusted
indirect comparison; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; PFS, progression-free survival; SE, standard
error.

B.3.3.6 Time on treatment

In the base case for pemigatinib, ToT was modelled using PSMs fitted to observed data
from Cohort A of the FIGHT-202 study. For ToT there was a lack of published data for the
relevant comparators from any sources, including ABC-06. A simplifying assumption was
therefore required that for ASC alone and mFOLFOX+ASC ToT would be equivalent to
PFS; mFOLFOX was limited to a maximum of 24 weeks, consistent with its use in the
ABC-06 study.3
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Additional adjustments were made so that ToT could not exceed PFS for any modelled
treatment arm. Therefore, all patients discontinued treatment prior to or at the point of
disease progression. This is in line with UK clinical practice as well as the current

anticipated license for pemigatinib (Appendix C).

B.3.3.6.1 Pemigatinib

ToT for the pemigatinib treatment arm was extrapolated from the FIGHT-202 KM data
(Figure 28). Visual fit of the PSMs to the observed KM data was relatively good for all
distributions. The same can be said for statistical fit, with the exponential and log-logistic
models performing the best, although differences in AIC and BIC were small. The log-

normal and log-logistic distributions had long-extended tails not thought to be appropriate

for modelling ToT for CCA patients. | EEEEG—

I Therefore, the exponential model was

used in the base case as it represents the simplest approach, has good visual and

statistical fit and a close alignment with clinical expert estimates (Table 40).

Figure 28: Pemigatinib unadjusted ToT KM data and models

KM, Kaplan—Meier; ToT, time on treatment.

Table 40: Pemigatinib unadjusted ToT AIC and BIC scores

Exponential _ _ -
Generalised gamma I [ [
Gompertz I I I
Log-logistic _ _ -
Log-normal _ _ -
Weibull I I I

AIC, Akaike information criterion; BIC, Bayesian information criterion; ToT, time on treatment.

Company evidence submission template for pemigatinib for treating relapsed or refractory
advanced cholangiocarcinoma with FGFR2 alterations [ID3740]

© Incyte Biosciences UK (2020). All rights reserved Page 96 of 150



B.3.3.7 Adverse event probabilities

Adverse events (AEs) were included in the model if treatment-related grade =3 events
occurred in 25% of patients for any relevant comparator in their respective clinical trial. If
an AE was included based on these criteria, but AEs occurred in <5% of patients for
another treatment, these events were still included where possible. For ASC and
mFOLFOX+ASC, where AE incidence data were not publicly available, AE incidence was
assumed to be zero as a conservative assumption. In addition, AEs were also included
irrespective of these criteria, if clinical experts deemed them to have a known significant
clinical impact (Table 41). For inclusion in the model, the frequency of each event was

used to calculate an annual rate, adjusted for the number of patients treated |

Table 41: Adverse event annual rates

Abdominal pain

Alanine aminotransferase
increased

Anaemia
Anorexia
Arthralgia

Aspartate aminotransferase
increased

Biliary event
Cholangitis

Decreased serum albumin
level

Fatigue
Hypophosphataemia

Infection
(lung/urinary/fever/not
specified)

Stomatitis
Neutropenia

Palmar-plantar
erythrodysaesthesia
syndrome

Thromboembolic events
Hyperphosphataemia (Grade
2+)

ASC, active symptom control; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil.
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B.3.4. Measurement and valuation of health effects

B.3.4.1 Health-related quality-of-life data from clinical trials

Health related quality-of-life data collected from patients in Cohort A of the FIGHT 202
study are described in Section B.2.6. The study did not collect data using any preference-
based patient reported outcome measures, such as the EuroQol five-dimension, three-
level tool (EQ-5D-3L). Instead, European Organization for the Research and Treatment of
Cancer Quality of Life Questionnaire (EORTC-QLQ-C30) data were mapped to EQ-5D-3L
utilities using a published algorithm. These mapping analyses are described in Section
B.3.4.2. A summary of the exploratory analyses and regression models fitted to the
mapped utilities are provided below. Outputs of the regression models were used to inform

the health state utilities for the cost-effectiveness analysis.

B.3.4.1.1 Methods

An exploratory analysis was carried out including all patients with at least one utility
observation. Descriptive statistics were reviewed to assess the mapped EQ-5D-3L utilities
derived from Cohort A EORTC-QLQ-C30 data and assess the impact of potential
explanatory variables on utility. Observations with unknown accompanying progression
status were removed for the fitting of mixed effects models due to the importance of

progression status in informing the health states of the economic model.

A series of linear mixed effects regression models were fitted to the observed data. The
model selection process explored simple models (including only baseline utility which is
forced in all models) as well as more complex models including interaction terms between
health state and treatment status. A random effect for patient was included to adjust for the
correlation between multiple observations from the same patient. All statistical analyses
were performed using R, and mixed effects regression models were performed using the

‘Ime’ function from the package ‘nlme’.86:87
The following linear mixed effects models were explored:

e Model 1: Utility = treatment + baseline utility
e Model 2: Utility = treatment + baseline utility + treatment state
e Model 3: Utility = treatment + baseline utility + health state

e Model 4: Utility = treatment + baseline utility + treatment state + health state
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¢ Model 5: Utility = treatment + baseline utility + treatment state*health state (interaction) +

treatment state + health state

The assumptions for the mixed effect regression models were that the random effects and
the residual errors were normally distributed with mean 0 and were independent of the
random effects. These assumptions were tested using a normal quantile—quantile (QQ)-
plot with a reference line as a slope; that is, the variance of the random effects, where the
points should be along the straight line. Model residuals versus the fitted values should

result in a random scatter of points if the assumptions have been met.

B.3.4.1.2 Results

A total of 496 observations from 107 patients from Cohort A were available to inform these
analyses. Of the post-screening observations, 282 (71%) were observed prior to disease
progression, with 91 observations (19%) after disease progression. There were relatively
few observations with unknown progression status, which were subsequently removed
from the analysis. Descriptive statistics indicated lower utility for patients post-progression
and off treatment compared with pre-progression and on-treatment respectively (Table
42). Furthermore, it appeared that the impact of treatment status on utility was

independent of progression status.

Table 42: Summary of utility observations by progression and treatment status

All observations All
Screening
Post-screening
Progression-status Pre-progression
Post-progression
Unknown
Treatment-status On-treatment

Off-treatment
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Pre-progression On-treatment

Off-treatment

Post-progression On-treatment

Off-treatment

SD, standard deviation.

Utility observations by visit also demonstrated that mean utilities increased over the follow-
up period (Table 43). HRQoL observations were scheduled at screening and then every
three cycles while patients remained on treatment. Upon treatment discontinuation,
patients had one end of treatment observation. The increasing mean utility over time
highlighted potential selection bias, as unhealthier patients discontinued treatment and
stopped contributing HRQoL data. This was accounted for in regression analyses, using a
random effect for patient. In addition, by only including a single observation post treatment
discontinuation and with progression being so closely linked to treatment discontinuation,
there is a significant risk that post-progression observations failed to capture the full impact
of disease progression on CCA patients’ HRQoL with the FIGHT-202 study.

Finally, observations in the FIGHT-202 study were scheduled every three cycles, with
cycles lasting 21 days. With patients on average having 2 months between observations, it
is unlikely that the data captured are sensitive to short-term changes in HRQoL, such as

those observed because of an AE.

Table 43: Summary of utility observations by visit

Screening
Cycle 3
Cycle 6
Cycle 9

Cycle 12
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Cycle 13

Cycle 14

Cycle 15

Cycle 16

Cycle 17
Cycle 18

Cycle 21

Cycle 24

Cycle 27

Cycle 30

Cycle 33

Note: Cycle length is 21 days.

Utility regression coefficients are reported in Table 44. All models are shown to have
similar statistical fit. Although the AIC for Model 5 was slightly higher than that of Model 1
and 2 (as models with more covariates were penalised more for the AIC criterion), the
interaction effect between progression and treatment status was highly significant. When
included in isolation, treatment status and disease progression were both associated with
a utility decrement, whereas only the treatment status coefficient was shown to be
statistically significant. When included in combination, the effect of treatment status
remained significant, whereas the impact of progression independent of treatment status
was negligible. Model 5 was shown to have significant coefficients for both treatment
status and an interaction term for treatment and progression status. However, these
results are highly uncertain, as there were only five observations available for patients who

were pre-progression and off-treatment.

The choice of model for use in the base case was difficult. Model 5 was chosen due to its

superior statistical fit to the data. Model 3 was tested in scenario analyses.
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Table 44: Linear mixed effects regression model coefficients and statistical fit

Intercept

Baseline

Post-progression

Off-treatment

Interaction: post-
progression *off-treatment

Fit statistic

AlC B N N e

AIC; Akaike information criterion.

B.3.4.2 Mapping

As EQ-5D data were not available from the trial, a mapping algorithm was required to
convert the collected EORTC data to the EQ-5D-3L measure. Four potential mapping
algorithms were reviewed based on the use of the UK tariff for EQ-5D-3L and the type of
cancer the mapping algorithm was derived from.88°1 In addition, a review by Doble &
Lorgelly et al. (2016) found that although most published algorithms were not fit for
purpose, the Longworth algorithm was an exception and found it to accurately predict EQ-
5D-3L utilities.®? For this reason, the mapping algorithm by Longworth et al., 2014% was
used in the base case from then on with the acknowledgement that no algorithms were

found that were developed specifically for patients with BTC.

Visual validation of the Longworth algorithm was conducted using graphical methods,
comparing results to an alternative algorithm published by Kontodimopoulos et al., 2009.8°
This basic validation exercise showed that both algorithms predicted similar utility values.
However, the Kontodimopoulos et al., 2009 algorithm resulted in a high proportion of
utilities predicted as >1, which can be a limitation of the ordinary least squares approach
(Figure 29). Therefore, the Longworth algorithm was used in the economic model analyses
as it is designed for use across a range of cancers, while the response mapping technique

enables the application of alternative EQ-5D tariffs.
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Figure 29: Comparison of mapped utilities using Longworth and
Kontodimopoulos et al., 2009 algorithms

The Longworth algorithm uses a ‘response mapping’ technique that predicts the probability
of a patient scoring 1, 2 or 3 for each of the five EQ-5D-3L dimensions using multinomial

logistic regression models applied to the EORTC-QLQ-C30 responses from each patient.

The EQ-5D is a standardised measure of health status developed by the EuroQol group to
provide a simple, generic measure of health for clinical and economic appraisal.®® The EQ-
5D-3L descriptive system is comprises the following five dimensions: mobility, self-care,
usual activities, pain/discomfort and anxiety/depression. Each dimension has three levels:
no problems (1), some problems (2) and extreme problems (3). Each combination of

dimensions and levels can be converted to an EQ-5D index score.

To estimate utility score in the observed EQ-5D data, the coefficients for each domain
score from the standard UK utility tariff were multiplied by the corresponding probability

derived by the Longworth algorithm, as shown in Equation 1.%
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Equation 1: Calculation of EQ-5D index score (UK tariff)
EQ —5Dindex = 1- 0.069 Pyo, - 0.314 Pyoz - 0.104 Psc, — 0.214 Psez — 0.036 Py -

0.094 Pyps - 0.123 Ppp, - 0.386 Pops — 0.071 Pypy — 0.236 Pyps - 0.081 Py, - 0.269 Pys

Note: The number following the codes indicates a Level 2 or Level 3 response.

AD, anxiety/depression; MO, mobility; N2, one or more questions reported as a 2 or 3; N3, one or more questions
answered as a 3; PD, pain/discomfort; SC, self-care; UA, usual activity.

B.3.4.3 Health-related quality-of-life studies

To conduct the SLR of HRQoL studies, the same approach was used as for the cost-
effectiveness studies (Section B.3.1). No studies were identified in the original searches
for HRQoL studies in patients consistent with the setting considered in this appraisal.
Updated searches found a small number of studies in patients treated with earlier stages
of disease, prior to the use of systemic therapies. Of the included utility estimates, the
majority were from studies in patients from Thailand, using the country’s corresponding
EQ-5D value set (Appendix H).

Utility estimates identified from the SLR were therefore not considered appropriate for
inclusion in the cost-effectiveness model. To investigate utilities from a source other than
FIGHT 202, the utilities used in the NICE appraisal for sorafenib in advanced

hepatocellular carcinoma were used in the model for scenario analysis || |Gz

Y Figure 30 shows

the PRISMA for the original SLR conducted in 2018. Figure 31 shows the PRISMA for the
April 2020 expansion and update SLR.
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Figure 30. PRISMA diagram for HRQL SLR - original 2018 SLR

HTA, health technology appraisal; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses;
SLR, systematic literature review.
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Figure 31. PRISMA diagram for HRQL SLR - April 2020 expansion and update SLR

HTA, health technology appraisal; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses;
SLR, systematic literature review.

B.344 Adverse reactions

The impact of treatment-related, grade >3 AEs on HRQoL was included in the economic
model, considering these were expected to have the greatest impact on patients. Grade =2
AEs were considered for hyperphosphataemia due to their frequency in patients treated
with FGFR inhibitors. Inclusion of AE disutilities was considered appropriate as the
scheduled frequency of HRQoL observations in the FIGHT 202 study was unlikely to be
sensitive to short-term changes in utility. AE disutilities and durations were sourced from
the available literature and combined to estimate the quality-adjusted life year (QALY)
decrement for each event (Table 45). In the absence of published data, assumptions were
made based on clinical expert opinion. QALY decrements were applied to pemigatinib and
the relevant comparators while patients remained on treatment, based on the frequency of
AEs reported in Section B.3.3.7.
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Table 45: Adverse event disutilities

Abdominal pain

Alanine aminotransferase
increased

Anaemia

Anorexia

Arthralgia

Aspartate aminotransferase
increased

Biliary event
Cholangitis

Decreased serum albumin
level

Fatigue
Hypophosphataemia

Infection
(lung/urinary/fever/not
specified)

Stomatitis

Neutropenia

Palmar-plantar
erythrodysaesthesia
syndrome

Thromboembolic events

Hyperphosphataemia
(Grade 2+)

11.8%
8.3%

9.9%

1 797

18.7%°

6.8%°

2.625
4.7%
759

2.625
29.3%

8.3%

9.8%

17.3%

14

15.5%

-0.069

-0.085

-0.069

-0.069

-0.085
-0.085
-0.085

-0.085

-0.085

0.0375

0.0607

-0.085

-0.085

Assumed same as arthralgia

Assumed to have limited impact on
HRQoL®®

TA439: cetuximab and panitumumab for
previously untreated metastatic
colorectal cancer®

Assumed same as for decreased
appetite; TA307: aflibercept in
combination with irinotecan and
fluorouracil-based therapy for treating
metastatic colorectal cancer that has
progressed following prior oxaliplatin-
based chemotherapy®

Assumed same as SAE for bone pain;
TA391: cabazitaxel for the second-line
treatment of hormone-refractory
metastatic prostate cancer®®

Assumed to have limited impact on
HRQoL®®

Assumed same as anaemia
Assumed same as anaemia

Assumed same as anaemia

Assumed same as anaemia

Assumed to have limited impact on
HRQoL®®

Assumed same as anaemia

TA439: cetuximab and panitumumab for
previously untreated metastatic
colorectal cancer®

TA439: cetuximab and panitumumab for
previously untreated metastatic
colorectal cancer®

Assumed same as anaemia

Assumed same as anaemia, with
duration longer than seven days as per
clinical opinion®®

Assumed to have limited impact on
HRQoL®®

AE, adverse event; HRQoL, health-related quality of life; SAE, serious adverse event; TA, technology appraisal.
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B.3.4.4.1 Treatment administration disutility

Due to the additional patient burden of intravenous (IV) treatment administration, the
model included administration disutilities. Clinician interviews confirmed that treatment with
the mFOLFOX regimen typically requires an implantable port, particularly given the 46
hours continuous infusion time with 5-FU.86 Comparative HRQoL data that capture the
differential administration disutility of an IV therapy versus an oral therapy such as
pemigatinib in BTC are not currently available. However, administration disutilities have

been considered and used in other oncology health technology appraisals.

NICE technology appraisal TA427 (pomalidomide for multiple myeloma previously treated
with lenalidomide and bortezomib) used a disutility of 0.025 for patients receiving either
subcutaneous or IV therapies.'® In addition, a separate UK study used a time trade-off
approach to derive disutilities for different modes of treatment administration, finding a
disutility of 0.037 for an infusion at hospital every 4 weeks versus SC injection at home
every 12 weeks.'?! Finally, an SLR in non-small cell lung cancer identified a paper
reporting disutilities of 0.014 for oral therapy and 0.043 for IV therapy (a difference of
0.029)."%2 Acknowledging the uncertainty of treatment administration disutilities for patients
with advanced CCA, a value of 0.025 was used to estimate the administration disutility
value of mMFOLFOX+ASC in the model and applied while patients were on treatment. This
is considered to be an estimate within the range reported by the studies listed above, and

is included in one-way and probabilistic sensitivity analyses.

B.3.4.5 Health-related quality-of-life data used in the cost-effectiveness analysis

A qualitative description of CCA is provided in Section B.1.3. HRQoL data are scarce for
patients previously treated, unresectable, locally advanced, or metastatic CCA. This is
primarily due to the rarity of the condition and lack of previously approved treatment
options and corresponding clinical trial data. The same is true for the specific population of
patients with an FGFR2 fusion/rearrangement who are considered in this model, although

there is no evidence to suggest that FGFR2 status is predictive of HRQoL.

The model structure includes five mutually exclusive health states. For the absorbing dead
state, utility is zero. For each of the living states, a health state utility value that can vary
between a value considered worse than death (negative utility) and perfect health (utility
equal to 1) was assigned. In the base case, a linear mixed effects regression model

including covariates: baseline utility and progression status was used.
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The only available robust HRQoL evidence available is from the single-arm FIGHT 202
pemigatinib study. Published algorithms provided the necessary means to predict EQ-5D-
3L utilities from the observed EORTC QLQ-C30 data. As discussed (Section B.3.4.2),
mapped utilities are used in a regression analysis to predict health state utilities. In the
base case, patients’ baseline utility, treatment and progression status were considered.
This model demonstrated the best statistical fit to the available data (Table 46). Health
state utilities were applied consistently across all treatment arms, as there was no
evidence to support an alternative assumption. However, treatment specific administration

and AE disutilities were included, as described above.

Table 46: Summary of base case utility values for cost-effectiveness analysis

Progression-free on [ Section B.3.4.1.2 See Section B.3.4.1
treatment (pages 101-104) and Section B.3.4.5
Progression-free off- [ Section B.3.4.1.2
treatment (pages 101-104)
Progressive disease on- - Section B.3.4.1.2
treatment (pages 101-104)
Progressive disease off- [ Section B.3.4.1.2
treatment (pages 101-104)

Cl, confidence interval; SE, standard error.

Acknowledging the uncertainty of these estimates, alternative inputs were tested in
scenario analyses. These included an alternative specification of the FIGHT-202
regression analysis in addition to utility estimates from a clinically comparable indication,

advanced hepatocellular carcinoma. Scenario 1 removed the impact on utility associated

with treatment discontinuation, independent of progression. || GTGcNGNGN
]
]
I Ho e ver, they provided the best available

comparison to utilities derived from FIGHT-202 and demonstrated that utilities from the two

sources were comparable. Table 47 summarises the utilities for the two scenarios.
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Table 47: Summary of utility values for cost-effectiveness analysis

Progression-free, on I ] |
treatment
Progression-free, off ] ] I
treatment
Progressed disease, on I ] |
treatment
Progressed disease, off I ] |
treatment

B.3.5. Cost and healthcare resource use identification, measurement

and valuation

B.3.5.1 Intervention and comparators’ costs and resource use

An SLR was conducted to identify studies assessing cost and healthcare resource use in
patients with advanced cholangiocarcinoma that is relapsed or refractory after at least one
prior systemic therapy. Due to the lack of evidence identified from the original searches, an
updated search was conducted without the requirement for patients to have failed one or
more previous treatments. Details of the original 2018 SLR are provided in Figure 32 and
of the expanded and updated SLR (April 2020) in Figure 33, although no UK studies were
identified. The full details of the methods used to conduct this review are presented in

Appendix I.
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Records identified through
database searching
(n=1890)

Number of duplicates removed

(n=26)
Records screened =
(n=1864) Records excluded (n=1488)
Full-text articles Full-text articles excluded (n=364)
assessed for eligibility » Children (n=1)

) (n=376) Disease (n=201)
Additional records Disease stage (n=118)
identified thrﬂugh ! Language (n=6)

other sources v Not retrieved (n=5)

(n=1) Studies i Review/editorial (n=15)
tudies included in : i
qualitative synthesis Study design (n=18)
(n=13)
Y
Eight studies extracted from

13 publications

Figure 32. PRISMA diagram for cost and healthcare resource use SLR - original
2018 SLR

PRISMA, Preferred Reporting ltems for Systematic Reviews and Meta-Analyses; SLR, systematic literature review.
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Records identified through
database searching
(n=841)

Number of duplicates removed

(n=14)
Records screened Publications excluded
(n=827) (n=799)
Full-text publications excluded

Additional records Full-text articles o (n=27)
identified through assessed for eligibility Animal/nvitro (n=1)

other sources (n= 28) Disease (n=3)

Bibliographic Disease stage (n=11)
searches (n=3)" Review/Editorial (n= 1)

HTA searches Study design (n=11)

(n=0)
Publications included in
qualitative synthesis
n=4

Included and extracted three studies from four
publications

Figure 33. PRISMA diagram for cost and healthcare resource use SLR — April 2020
expanded and updated SLR

PRISMA, Preferred Reporting ltems for Systematic Reviews and Meta-Analyses; SLR, systematic literature review.

B.3.5.1.1 Drug costs

Drug costs were sourced from the most recent publication by the Electronic Medicines
Compendium (eMC) 2020, where available.’®® The drug acquisition cost for pemigatinib is
£37.88 per mg (£511.36 per 13.5 mg tablet). The pemigatinib list price is subject to a
further simple discount of [JJll Where multiple units of a single drug were available, costs
per mg are weighted by real-world usage. The weighted costs were £0.001/mg for
fluorouracil, £0.10/mg for oxaliplatin, £0.05/mg for calcium folinate. No acquisition costs
were applied for ASC (Table 48).

Pemigatinib drug costs were adjusted for dose interruptions but not for dose reductions.
This is appropriate given the flat dosing structure of pemigatinib, as 4.5 mg, 9 mg and 13.5
mg formulations all have the same cost. An adjustment for dose interruptions was made by
calculating the percentage of doses received as a proportion of the expected number of

doses without any interruptions ([ Jll]). Where doses were reported per square metre,
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the mean body surface area from the FIGHT-202 patient population was applied (Table
49).

No wastage was assumed in the model. This is because, for the comparators, the
chemotherapy acquisition costs are minimal; therefore, the effect of any wastage
assumptions is expected to be negligible. Given the assumed packaging for pemigatinib, it

will include 14 tablets for a 21-day cycle; therefore, wastage is expected to be negligible.

Table 48: Drug acquisition costs

Drug Pack size Pack cost Cost per mg Source
(£) (£)
Pemigatinib 1x13.5mg 511.36 37.88 Incyte Corporation
(list price)
Fluorouracil 1x1g 1.13  0.001 eMC'%3
1x2.5g (100 ml) 2.84 0.001
1x2.5g (50 ml) 1.88 0.001
1 x 500 mg (10 ml) 0.96 0.002
10 x 500 mg (20 ml) 66.00 0.013
1x5¢ 4.82  0.001
Oxaliplatin 1 x 100 mg 8.67 0.087
1 x 200 mg 18.78 0.094
1 x 50 mg 7.19 0.144
Calcium 1 x 100 mg 2.23 0.022
folinate 10 x 100 mg 5.97 0.006
1 x 300 mg 9.97 0.033
1 x 350 mg 5.96 0.017
10 x 350 mg 54.96 0.016
1 x 50 mg 4.50 0.090
10 x 50 mg 14.66 0.029
1x10 mg 21.37 2137
1 x 20 mg 39.94 1.997
1 x40 mg 79.88 1.997

eMC, Electronic Medicines Compendium
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Table 49: Treatment regimens

Treatment Drug Administr Dosing schedule Source
ation
route
Pemigatinib Oral 13.5 mg once daily, FIGHT-202%
ASC Lamarca et
al.2019%
mFOLFOX  Fluorour IV Once every 14 days for up to 12 Lamarca et
+ASC acil cycles, 400 mg/m? bolus injection + al.2019%
2400 mg/m? continuous infusion over
46 hours
Oxaliplat IV Once every 14 days for up to 12
in cycles, 85 mg/m?
Calcium IV Once every 14 days for up to 12
folinate cycles, 350 mg

ASC, active symptom control; IV, intravenous; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil.
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B.3.5.1.2 Administration costs

A cost of £370.68 was applied for each intravenous infusion, representing the
delivery of complex chemotherapy and including a prolonged infusional treatment at
first attendance (healthcare resource group code - SB14Z).1% As 5-FU is
administered over 46 hours, an additional cost is incurred for patients returning to
hospital to have their infusion removed by a nurse — this was costed as £147.38 per
visit (WF01A)'%* and aligned with the methodology used to cost 46-hour 5-FU
administrations in other NICE appraisals.'® Patients treated with mFOLFOX+ASC
receive an infusion once every 2 weeks for up to 12 cycles®*, with an average weekly
infusion cost of £259.03.

As pemigatinib is administered orally, no administration cost was assumed. ASC was
also assumed to incur no administration costs, as these costs are assumed to be

equal across arms.

B.3.5.2 Health-state unit costs and resource use

According to the ESMO guidelines for biliary cancer follow-up, major centres
currently employ a monitoring strategy using a combination of clinical examination,
computed tomography (CT) scans and blood tests.*® These were used in the cost-
effectiveness model and, using NHS reference costs, were costed as £194.17
(WF01A), £105.37 (RD22Z) and £2.79 (DAPSO05), respectively.'%* The guidelines
suggest follow-up visits once every 3 months during the first 2 years after therapy3é —
this frequency was assumed for all patients in the model, with patients incurring each
test cost once every 3 months, irrespective of progression status for clinical

examinations and blood tests.

CT scans were assumed to be performed once every 12 months for progressed
patients, as clinician feedback suggested these scans would be performed less
frequently after progression.®® As recommended at the clinical validation meeting,
the model included the cost of pain medication for patients in the progressed state
(daily morphine sulphate, £5.78'%), which was costed in line with other oncology
NICE appraisals.'®” This resulted in annual monitoring costs of £1,208.08 and

£3,003.55 per patient for the progression-free and progressed status, respectively.
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B.3.5.3 Adverse reaction unit costs and resource use

The cost associated with each treatment-related grade >3 AE included in the model
was taken from the National Schedule of Reference Costs 2018—-2019, where
available.’® These were considered to be the AEs with the greatest cost burden. AE
grades =2 were considered for hyperphosphataemia due to their frequency in
patients treated with FGFR inhibitors. A large number of AEs reported in FIGHT-202
and ABC-06 were not reported explicitly in the reference costs and were therefore
assumed to have the same cost as a similar AE instead. For AEs, increased alanine
aminotransferase increased and aspartate aminotransferase and watchful waiting
with no additional costs were assumed. All modelled event costs are reported in
Table 50. Annual AE costs per treated patient year were £4,334 for pemigatinib,
£4,265 for ASC alone and £7,925 for mMFOLFOX+ASC.
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Table 50: Adverse event costs

Abdominal pain
Alanine aminotransferase increased
Anaemia

Anorexia

Arthralgia

Aspartate aminotransferase increased
Biliary event

Cholangitis

Decreased serum albumin level

Fatigue

Hypophosphataemia

Infection (lung/urinary/fever/not specified)

Stomatitis

Neutropenia
Palmar-plantar erythrodysaesthesia syndrome
Thromboembolic events
Hyperphosphataemia (Grade 2+)
NHS, National Health Service.

990

0

691
1,256

990

0
1,256
1,256
1,077
1,256
19
1,256
3,346

1,077
1,256
640
18

Source: National Schedule of Reference Costs 2017-2018104

Assumed same as arthralgia
Watchful waiting (and thus no cost) assumed
Non-elective short stay weighted average SA04G-SAO4L, Iron deficiency anaemia

Non-elective short stay weighted average FD04C-FDO4E, Nutritional Disorders without
Interventions

Non-elective short stay average HD26D-HD26G, Musculoskeletal Signs or Symptoms
Watchful waiting (and thus no cost) assumed

Assumed equal to cholangitis

Assumed equal to infection

Non-elective short stay average SA08G-SA08J, Other Haematological or Splenic Disorders
Assumed equal to anorexia

One pack of oral phosphate supplements - Phosphate Sandoz effervescent tablet'%®
Assumed equal to fatigue

Non-elective short stay average FD10E-FD10H, Non-malignant Gastrointestinal Tract Disorders
with Single Intervention

Non-elective short stay average SA08G-SA08J, Other Haematological or Splenic Disorders
Assumed equal to infection

Non-elective short stay average SA12G-SA12JK Thrombocytopenia

One pack of phosphate binders - Renacet 950 mg tablets%®
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B.3.5.4 Miscellaneous unit costs and resource use

B.3.5.4.1 FGFR testing costs

Until recently, genetic testing for CCA was not part of routine clinical practice, due in
part to the incomplete understanding of different genetic phenotypes, in addition to
the lack of any targeted therapies. However, with better evidence supporting the key
role of FGFR2 and other genetic alterations in the disease biology of CCA, genetic
testing is now considered best practice in patient management and treatment
planning. The National Genomic Test Directory specifies which genomic tests are
commissioned by the NHS in England, which technology is available and the
patients eligible for tests. It is likely that FGFR2 for CCA will be included in the next
iteration of the Test Directory thus allowing it to be incorporated into standard clinical
practice. Therefore, FGFR testing costs were not included in the base case, as these
costs apply to all treatment arms. Inclusion of testing costs were tested in scenario
analyses and selected for each treatment arm (Table 51). NGS is the gold standard
technique for genetic testing, using sequencing panels to detect abnormalities
across a wide range of different genes simultaneously (including FGFR).
Consultation with several providers including NHS laboratories indicated that the
cost of a multi-gene NGS test which can detect FGFR2 fusions varied between £500
and £750. Taking into consideration factors specific to the processing of CCA
samples, an approximate cost of £550 was used in scenario analyses. When FGFR
testing costs were included, an adjustment was made for the prevalence of FGFR2
fusion positive patients, to effectively incorporate the cost of both positive and

negative tests required to treat one additional patient.

Table 51: FGFR testing costs (scenario analysis)

Test cost 550.00 Clinical consultation

Total 6,395 Calculation, test unit
cost divided by
FGFR2+ prevalence
(8.6%)

FGFR, fibroblast growth factor receptor.
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B.3.5.4.2 End of life costs

End-of-life costs were also included in the base case, based on the healthcare and
social care costs reported by Round et al.’'® Of the cancer types included in the
study (breast, lung, prostate and colorectal), colorectal was deemed to be the most
clinically comparable to CCA. Health care costs were inflated to 2019 costs using the
Personal Social Services Research Unit inflation indices'!" and were applied to all

patients upon entering the death state. These costs are presented in Table 52.

Table 52: End-of-life costs

Healthcare 5,203
Social care 1,596
Total 6,799

B.3.6. Summary of base-case analysis inputs and assumptions

B.3.6.1 Summary of base-case analysis inputs

Table 53 summarises the base-case analysis inputs used in the model.
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Table 53. Summary of variables applied in the economic model

Population parameters

Body surface area 1.88 1.83 to 1.94 (normal) Section B.3.3.1
Starting age 55.30 53.02 to 57.58 (normal)
Proportion male 39% 0.3 to 0.49 (beta)
FGFR prevalence 8.60% 0.04 to 0.16 (beta)

Parametric survival distribution parameters
ToT exponential rate [ Exponential distribution Section B.3.3.6
for pemigatinib
PFS log-normal mean 1.96 Multivariate distribution Section B.3.3.5
log for pemigatinib
PFS log-normal SD log -0.01 Multivariate distribution
for pemigatinib
OS log-logistic shape 0.54 Multivariate distribution Section B.3.3.4
for pemigatinib
OS log-logistic scale 2.90 Multivariate distribution

for pemigatinib
Dosing, dosing costs and treatment regimens

IV administration cost = £370.68 298.03 to 443.33 (normal) Section B.3.2.3 and Section B.3.5.1
5-FU follow-up visit £147.38 118.49 to 176.26 (normal)

Oral administration £0.00 0 to 0 (normal)

cost

Weekly 4.67 Fixed

administrations

pemigatinib

Weekly 0.00 Fixed

administrations ASC

Weekly 1.00 Fixed

administrations 5-FU
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Weekly 0.50
administrations
fluorouracil

Weekly 0.50
administrations
oxaliplatin

Weekly 0.50
administrations
calcium folinate

Administration dose 13.5
for pemigatinib
Administration dose 0
for ASC

Administration dose 2800
for fluorouracil

Administration dose 85
for oxaliplatin
Administration dose 350

for calcium folinate
Drug acquisition costs = See Table 48

RDI for pemigatinib [
Adverse events and HCRU costs
Adverse event costs See Table 50

Frequency of adverse  See Table 41
events

Cost per blood test £2.79

Fixed

Fixed

Fixed

Fixed
Fixed
Fixed
Fixed
Fixed

Pemigatinib fixed

eMC costs varied using a normal
distribution using SD and N for each
unit

Fixed value

Normal, with SE assumed to be 10%
of the mean value

Normal, with SE assumed to be 10%
of the mean value

2.24 to 3.33 (normal)

Section B.3.5.1

Section B.3.5.3

Section B.3.3.7

Section B.3.5.4
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Blood test;
progression disease
proportion

Blood test;
progression-free
proportion

Pain medication: cost
per day

Pain medication:
progression disease
frequency

Cost per CT scan

CT scan; progression
disease proportion

CT scan; progression-
free proportion

Cost per examination

Cost of palliative care
per patient

Clinical exam;
progression disease
proportion

Clinical exam;
progression-free
proportion

FGFR test; cost per
test for biopsy

Adverse event
disutilities and
duration

0.333

0.333

5.78

30.4375

£105.37

0.08

0.33

£194.17
£6,799.33

0.33

0.33

550

See Table 45

0.27 to 0.4 (normal)

0.27 to 0.4 (normal)

4.65 to 6.91 (normal)

24 .47 to 36.4 (normal)
84.71 to0 126.02 (normal)
0.07 to 0.1 (normal)
0.27 to 0.4 (normal)

156.11 to 232.23 (normal)
5466.69 to 8131.97 (normal)

0.27 to 0.4 (normal)

0.27 to 0.4 (normal)

442 .2 to 657.8 (normal)

Disutilities and duration varied using

a beta and normal distribution,

respectively, with SE assumed to be

10% of the mean value

Section B.3.5.4

Section B.3.4.4
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Health state utilities and treatment administration disutilities
Utility intercept
Baseline regression
utility
Utility decrement;
post-progression

Utility decrement; off-
treatment

Utility decrement;
post-progression & off
treatment

Utility baseline

Utility decrement,
pemigatinib admin
Utility decrement, ASC
admin

Utility decrement,
mFOLFOX+ASC admin

Section B.3.4.1

Section B.3.4.4
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MAIC adjusted relative treatment effects

Pemigatinib hazard ratio
for OS versus ASC

Pemigatinib hazard ratio
for OS versus mFOLFOX

Pemigatinib hazard ratio
for PFS versus ASC

Pemigatinib hazard ratio
for PFS versus
mFOLFOX

5-FU, 5-fluorouracil; ASC, active symptom control; Cl, confidence interval; CT, computerized tomography; FGFR, fibroblast growth factor receptor; HCRU, healthcare resource
use; IV, intravenous; MAIC, matched adjusted indirect comparison; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; OS, overall survival; PFS, progression-free survival;
RDI, relative dose intensity; SD, standard deviation; SE, standard error; ToT, time on treatment.

Section B.2.9 and Section B.3.3
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B.3.6.2

Assumptions

A summary of all the model assumptions and justifications is provided in Table 54.

Table 54: Summary of base-case assumptions

Model settings
Perspective
Discounting of outcomes

Time horizon

Efficacy

Survival hazard ratio for
FGFR2+ alteration for OS

Survival hazard ratio for
FGFR2+ alteration for PFS

Prevent ToT from
exceeding PFS

Comparator efficacy

Pemigatinib survival

Pemigatinib OS PSM

Pemigatinib PFS PSM

Pemigatinib ToT PSM

ASC survival

0S

PFS

ToT

NHS and PPS

3.5% per annum for
costs and effects

40 years

1 (no difference)

1 (no difference)

Yes

MAIC adjusted relative
treatment effects from
ABC-06

Log-logistic

Log-normal

Exponential

HR for MAIC adjusted
relative treatment
effects from ABC-06

Assumed equivalent to
mFOLFOX+ASC

Assumed equal to ASC
PFS

NICE reference case
NICE reference case

Lifetime time horizon consistent with NICE
reference case.

Model assumes no effect of FGFR2 status
on OS, due to a lack of prospective, high-
quality data. Alternative assumptions are
tested in scenario analyses.

No significant difference in PFS from Jain
etal.?8

As per licence (treatment should continue
until disease progression or unacceptable
toxicity)'12

Best available evidence adjusted for known
observed prognostic factors

See Section B.3.3.4. PSM chosen based
on statistical and visual fit to the observed
data and clinical plausibility of the
extrapolated curve.®®

See Section B.3.3.5. PSM chosen based
on statistical and visual fit to the observed
data and clinical plausibility of the
extrapolated curve.®

See Section B.3.3.6. PSM chosen based
on statistical and visual fit to the observed
data and clinical plausibility of the
extrapolated curve.®

Best available evidence adjusted for known
observed prognostic factors. Log-
cumulative hazards suggests proportional
hazards assumption is met.

Simplifying assumption due to lack of
available data.

Simplifying assumption due to lack of
available data.
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mFOLFOX+ASC
0s

PFS

ToT

Utilities
Apply AE disutilities

FIGHT-202 regression
model specification.

EORTC-QLQ C30 mapping
algorithm

Costs

Apply FGFR testing

Wastage

HR for MAIC adjusted
relative treatment
effects from ABC-06

HR for MAIC adjusted
relative treatment
effects from ABC-06

Assumed equal to ASC
PFS

Yes

Covariates: baseline
utility, treatment status
and progression status
included

Longworth et al. 2014%

No

No wastage included

Best available evidence adjusted for known
observed prognostic factors. Log-
cumulative hazards suggests proportional
hazards assumption is met.

Best available evidence adjusted for known
observed prognostic factors. Log-
cumulative hazards suggests proportional
hazards assumption is met.

Simplifying assumption due to lack of
available data.

Frequency of data collection in FIGHT-202
unlikely to capture short-term changes in
HRQoL. Lack of available HRQoL
evidence for comparators requires
adjustment for treatment specific toxicities
using AE disutilities.

Regression model provided the best
statistical fit to the data.

Identified in the literature as one of the
most accurate algorithms and supported by
comparisons made using the FIGHT-202
dataset.

Considered part of standard clinical
practice

Comparator costs relatively small and
thought to have negligible impact on
results. No wastage for pemigatinib
expected due to oral administration.

AE, adverse event; ASC, active symptom control; EORTC-QLQ-C30, European Organization for the Research
and Treatment of Cancer Quality of Life Questionnaire Core 30; FGFR, fibroblast growth factor receptor;
FGFR2+, fibroblast growth factor receptor 2-positive; HRQoL, health-related quality of life; mFOLFOX, oxaliplatin,
L-folinic acid and fluorouracil; MAIC, matching-adjusted indirect comparison; NHS, National Health Service;
NICE, National Institute for Health and Care Excellence; OS, overall survival; PFS, progression-free survival;
PPS, post-progression survival; PSM, parametric survival model; ToT, time on treatment.

B.3.7.

B.3.7.1

Base-case results

Base-case incremental cost-effectiveness analysis results

The base case incremental deterministic results are presented Table 55 including a
simple discount of ] applied to the list price of £511.36 for pemigatinib. Results
indicate that treatment with pemigatinib produces substantial health benefits when
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compared to both ASC alone and mFOLFOX+ASC and is close to being considered
cost effective when using the NICE willingness to pay threshold of £50,000 for
treatments meeting the ‘end-of-life’ criteria. Results from the cost-effectiveness
analysis validate the arguments made in Section B.2.13 that pemigatinib clearly
meets the NICE ‘end-of-life’ criteria—patients on current standard of care are
expected to have a life expectancy less than 2 years (0.51 and 0.60 years for ASC
and mFOLFOX+ASC, respectively) and the intervention offers an extension to life of
at least 3 months or 0.25 years (an incremental 1.82 and 1.73 LYs versus ASC and
mFOLFOX+ASC, respectively). Table 56 summarises the base-case pairwise
deterministic results vs mFOLFOX+ASC (PAS price).

When comparing mFOLFOX+ASC to ASC alone, mFOLFOX provides small
incremental life-year gains (0.09) as a function of the OS HRs derived from the
MAIC. In the absence of any published data, PFS was assumed equivalent for the
two treatment arms, meaning health benefits were accumulated due to greater time
spent in the post-progression health state as is shown in more detail in Section
B.3.3.5.2.

Although mFOLFOX + ASC provides more LYs and QALY's than ASC alone, fully
incremental analysis revealed that mMFOLFOX+ASC is extendedly dominated by
pemigatinib since it has a higher incremental cost-effectiveness ratio (ICER) and is
less effective. Extended dominance is shown in Figure 34, in which mFOLFOX lies
above and to the left of the cost-effectiveness frontier, representing the ICER for
pemigatinib versus ASC alone. The fully incremental analysis therefore compared
pemigatinib to ASC alone, resulting in an ICER of £61,084. These cost-effectiveness
results are subject to parameter and structural uncertainty, which were investigated

thoroughly in sensitivity analyses (Section B.3.8).

Figure 34: Cost-effectiveness frontier

ASC, active symptom control; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; QALY, quality-adjusted life
year.

Company evidence submission template for pemigatinib for treating relapsed or refractory
advanced cholangiocarcinoma with FGFR2 alterations [ID3740]

© Incyte Biosciences UK (2020). All rights reserved Page 127 of 150



Table 55. Base-case fully incremental deterministic results — PAS price

Technologies Total Total Incremental Incremental LYG Incremental ICER ICER
LYG QALYs costs (£) QALYs versus incremental

baseline (E/QALY)
(E/QALY)

ASC 0.51

mFOLFOX+ASC B o050 e e 0.09 e 298,132 Extendedly

dominated
Pemigatinib B o3¢ [ [ 1.82 [ 61,084 61,084

ASC, active symptom control; ICER, incremental cost-effectiveness ratio; LYG, life years gained; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; PAS, patient access
scheme; QALYs, quality-adjusted life years.

Table 56: Base-case pairwise deterministic results versus mFOLFOX+ASC - PAS price

Technologies Total Total Total Incremental Incremental LYG Incremental ICER versus ICER
costs LYG QALYs costs (£) QALYs baseline incremental
(£) (E/QALY) (E/QALY)

mFOLFOX+ASC 0.60
Pemigatinib B ¢ [ [ 1.73 [ NA 57,315

ASC, active symptom control; ICER, incremental cost-effectiveness ratio; LYG, life years gained; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; PAS,
patient access scheme; QALYs, quality-adjusted life years.
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B.3.8. Sensitivity analyses

B.3.8.1 Probabilistic sensitivity analysis

The probabilistic sensitivity analysis (PSA) involved randomly sampling from the
assigned probability distribution for each model parameter. Random samples were
drawn simultaneously, and the cost-effectiveness results saved for each iteration.
Probabilistic results represent the mean results for a set of iterations, capturing the
parameter uncertainty inherent in the economic model. The PSA presented includes

1,000 iterations, at which point the ICER was sufficiently stable (Figure 38).

The model parameters used, their chosen distribution and associated uncertainty are

shown in Table 53.

The probabilistic results confirmed the findings of the deterministic analysis, in that
mFOLFOX+ASC remained extendedly dominated by pemigatinib, and the
pemigatinib ICER, while being slightly reduced, was broadly consistent with that of
the deterministic analysis, showing substantial incremental health benefits of ||l
QALYs and 1.86 life-years gained (Table 57). All results presented include the
simple discount of - applied to the pemigatinib list price with fully incremental
(Table 57) and pairwise analysis versus mFOLFOX+ASC (Table 58) presented
below.
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Table 57: Base case probabilistic results — PAS price

Technologies Total Total Total Incremental Incremental Incremental ICER versus ICER incremental
costs (£) LYG QALYs costs (£) LYG QALYs baseline (E/QALY)
(E/QALY)
ASC 0.51
mFOLFOX+ASC [l o060 [ [ 0.09 [ 284,012 Extendedly
dominated
Pemigatinib B 33 [ [ ] 1.86 [ 58,856 58,856

ASC, active symptom control; ICER, incremental cost-effectiveness ratio; LYG, life years gained; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; PAS, patient access
scheme; QALYs, quality-adjusted life years.

Table 58: Base-case pairwise probabilistic results versus mFOLFOX+ASC - PAS price

Technologies Total Total Incremental Incremental Incremental ICER ICER
LYG QALYs costs (£) LYG QALYs versus incremental

baseline (E/QALY)
(E/QALY)

mFoLFOx+Asc [ o0 1N
Pemigatinib ] 2.38 Bl ] 1.77 [ NA 55,161

ASC, active symptom control; ICER, incremental cost-effectiveness ratio; LYG, life years gained; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; PAS, patient access
scheme; QALYs, quality-adjusted life years.
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Figure 35 and Figure 36 show PSA results for pemigatinib versus ASC alone and
mFOLFOX+ASC, respectively. These figures correspond to the results presented in
Table 57. For completeness, the PSA ICER for pemigatinib versus mFOLFOX+ASC
is I, 2'though this is considered irrelevant due to extended dominance.
Each PSA iteration is shown as a single point, with the mean ICER shown in yellow.
The line presented on each scatterplot represents the NICE ‘end of life’ willingness-
to-pay threshold of £50,000. As pemigatinib is close to being cost-effective, a large
proportion of iterations fall below the line, indicating instances where pemigatinib
would be considered cost-effective. The cost-effectiveness acceptability curve
(Figure 37) provides a more quantitative representation of the likelihood of cost-
effectiveness indicating that at a willingness-to-pay threshold of £50,000 pemigatinib
would be cost-effective |l of the time.

Figure 35: Probabilistic sensitivity analysis of pemigatinib vs ASC
ASC, active symptom control; QALY, quality-adjusted life year.

Figure 36: Probabilistic sensitivity analysis of pemigatinib vs
mFOLFOX+ASC

ASC, active symptom control; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; QALY, quality-adjusted life
year.

Figure 37: Cost-effectiveness acceptability curve — PAS price

ASC, active symptom control; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; PAS, patient access
scheme.

Figure 38: PSA ICER stability
ASC, active symptom control; ICER, incremental cost-effectiveness ratio; mFOLFOX, oxaliplatin, L-folinic

acid and fluorouracil; PSA, probabilistic sensitivity analysis; QALY, quality-adjust life year.
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B.3.8.2 Deterministic sensitivity analysis

To identify model parameter values for which cost-effectiveness results were most
sensitive a one-way sensitivity analysis (OWSA) was conducted. This analysis took
model inputs with known parameter uncertainty and varied them at their upper and
lower plausible bounds, considered here to be the 95% CI. Each parameter was
varied in isolation and model results recorded at both the upper and lower bound.
Where the Cl of a parameter was unknown, an estimate was used assuming a
standard error of 10% of the mean value. The results of the OWSA are presented as
a tornado plot (Figure 39) as well as a table showing the ICER associated with each
model parameter (Table 59) evaluating pemigatinib versus ASC alone. The same
results are presented for pemigatinib versus mFOLFOX+ASC in Figure 40 and Table
60.

The most influential parameter was the pemigatinib OS HR versus the comparator
derived from the MAIC. The HR for PFS also had a noticeable but less significant
impact. These parameters reflect the key area of uncertainty in the economic model,
the relative treatment effect using the single-arm FIGHT-202 study, and the MAIC
analysis informed by the ABC-06 trial. Utility at baseline was also shown to have a
considerable impact on the ICER as a higher baseline utility value was associated
with a lower ICER for pemigatinib due to a greater QALY gain (I Gz
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£50,000 £55,000 £60,000 £65,000 £70,000

Pemigatinib hazard ratio for OS versus ASC
Utility baseline

Pain medication: cost per day

Pain medication: progression disease frequency
Pemigatinib hazard ratio for PFS versus ASC
Cost per examination

Freq. of Stomatitis for Pemigatinib

Event Cost for Stomatitis

Clinical exam; progression disease proportion

Freq. of Billary event for ASC

Lower Bound Upper Bound

Figure 39: One-way sensitivity analysis tornado diagram, pemigatinib versus
ASC alone

ASC, active symptom control; OS, overall survival; PFS, progression-free survival.

Table 59: One-way sensitivity analysis — pemigatinib versus ASC alone

Pemigatinib hazard ratio for OS versus ASC 57,086 66,817 9,732
Utility baseline 63,090 59,277 3,812
Pain medication: cost per day 60,636 61,532 896
Pain medication: progression disease 60,636 61,532 896
frequency

Pemigatinib hazard ratio for PFS versus ASC 60,703 61,573 870
Cost per examination 60,853 61,315 463
Frequency of stomatitis for pemigatinib 60,908 61,260 351
Event cost for stomatitis 60,912 61,256 345
Clinical exam; progression disease proportion 60,919 61,249 329
Frequency of biliary event for ASC 61,212 60,956 257

ASC, active symptom control; OS, overall survival; PFS, progression-free survival.

When comparing to mFOLFOX the same parameters were shown to affect the ICER
the most. Differences included replacement of some costly resource use items that

were influential when comparing to ASC alone, with parameters associated with
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mFOLFOX treatment, such as the cost of IV administration and the 5-FU follow up

visit.

£50,000 £55,000 £60,000 £65,000 £70,000

Pemigatinib hazard ratio for OS versus mFOLFOX
Utility baseline

Pemigatinib hazard ratio for PFS versus mFOLFOX
IV administration cost

Pain medication: cost per day

Pain medication: progression disease frequency
Cost per examination

5-FU follow-up visit

Freq. of Stomatitis for Pemigatinib

Event Cost for Stomatitis

Lower Bound Upper Bound

Figure 40: One-way sensitivity analysis tornado diagram, pemigatinib versus
mFOLFOX+ASC

ASC, active symptom control; FU, fluorouracil; mFOLFOX, oxaliplatin, L-folinic acid and
fluorouracil; 1V, intravenous; OS, overall survival; PFS, progression-free survival.

Table 60: One-way sensitivity analysis, pemigatinib versus mFOLFOX+ASC

Pemigatinib hazard ratio for OS versus £53,057 £63,856 £10,799
mFOLFOX

Utility baseline £59,130 £55,676 £3,454
Pemigatinib hazard ratio for PFS versus £57,975 £56,547 £1,427
mFOLFOX

IV administration cost £57,823 £56,807 £1,016
Pain medication: cost per day £56,889 £57,740 £851
Pain medication: progression disease £56,889 £57,740 £851
frequency

Cost per examination £57,092 £57,538 £447
5-FU follow-up visit £57,517 £57,113 £404
Frequency of stomatitis for pemigatinib £57,137 £57,493 £356
Event cost for stomatitis £57,140 £57,490 £350

ASC, active symptom control; FU, fluorouracil; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; 1V,
intravenous; OS, overall survival; PFS, progression-free survival.
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B.3.8.3 Scenario analysis

To explore the structural assumptions used to inform the economic model, a series
of exploratory scenarios were investigated to assess the impact of these
assumptions on the cost-effectiveness results. Table 61 presents the scenario
analysis results alongside a brief summary of the rationale for why the scenario was

explored.

The scenarios with the greatest influence on the results related to the choice of
methods used to model survival outcomes (OS, PFS) for both intervention and
comparators. In the base case, MAIC adjusted HRs were applied to PSMs fitted to
unadjusted pemigatinib survival. Scenario 17 used independent curves fitted to both
intervention and comparator OS, using a Weibull distribution in all cases. Doing so
increased the ICER by £39,311. A similar result was seen when continuing to use
the MAIC HRs for comparator efficacy while switching to the Weibull extrapolation for
pemigatinib OS (increase of [, acknowledging that this extrapolation was
considered too pessimistic by clinical experts. Including an adjustment for the
potential prognostic effect of FGFR2 also increased the ICER by £5,062. The
magnitude of impact on the ICER for FGFR2 was dependent on the FGFR2
prevalence estimate used (Scenarios 9 and 10). Using Weibull independent curve
fits for PFS in isolation reduced the ICER noticeably, as did using utilities based on

the published literature. All other scenarios had a lesser impact on results.
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Table 61: Scenario analysis results

10

11

12

Base case
A longer time horizon of 50 years

Costs and benefits are not
discounted

A higher discounting rate of 6% is
assumed

Exclude adverse event utilities

Use a utility model excluding
treatment

Remove treatment admin
disutilities

Use literature values for
progression-based utilities

Assume FGFR2+ HR adjustment
for comparators (all stages Cox
model)

Assume FGFR2+ HR adjustment
for comparators (all stages Cox
model) using prevalence from
source (Jain et al)

Comparator efficacy informed by
naive HRs

Comparator efficacy informed by
MAIC HRs, using a Weibull
extrapolation for pemigatinib OS

61,084
61,065
54,709

64,869

60,891
59,598

61,084

57,172

66,146

65,261

63,230

57,315
57,297
51,401

60,810

57,125
57,495

57,702

55,223

63,410

62,305

60,131

0
-19
-6,375

3,785

-193
-1,486

-3,912

5,062

4,177

2,146

-18
-5,914

3,495

-190
180

387

-2,092

6,095

4,990

2,816

Exploration of the impact of longer model duration

Undiscounted results
Explore impact of alternative higher discount rate

Explore impact of AE disutilities

Explore model sensitivity to utility regression analyses
used

Explore impact of treatment administration disutility
applied to mFOLFOX

Explore alternative source of health state utilities.

Explore structural assumptions relating to potential
prognostic effect of FGFR2

Explore structural assumptions relating to potential
prognostic effect of FGFR2, varying the prevalence of
FGFR2 genetic alteration

Test estimates of treatment effect unadjusted for
prognostic effect

Explore impact on results of using MAIC HRs with
alternative more pessimistic extrapolation of
pemigatinib OS (Weibull)
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13  Comparator efficacy informed by 63,100 63,297 2,016 5082 Explore impact on results of using independent curve

independent PSMs fitted to fits to unadjusted comparator survival data
unadjusted KM

14  Survival informed by independent g4 004 64,291 2.920 6,976 Same as Scenario 12, but using pemigatinib survival
curve fits. Pemigatinib PSMs fitted adjusted to match ASC arm of ABC-06 study

to KM function adjusted to ASC
population (ABC-06)

15  Survival informed by independent g2 456 62,591 1,372 5,276 Same as Scenario 12, but using pemigatinib survival
curve fits. Pemigatinib PSMs fitted adjusted to match mFOLFOX arm of ABC-06 study
to KM function adjusted to
mFOLFOX+ASC population (ABC-

06)

16  Extrapolate PFS for all treatments 55 385 54 852 -5,699 -2,463 Test alternative parameterisations of the PFS curves
using Weibull (unadjusted KM)

17  Extrapolate OS for all treatments 100,395 97,124 39,311 39,809 Test alternative parameterisations of the OS curve

using Weibull (unadjusted KM)
18  Extrapolate TOT for pemigatinib _ _ - - Test alternative parameterisations of the pemigatinib

using log-logistic ToT curve
19  Include FGFR2+ testing costs only  gg 416 62,731 5332 5417 Explore impact of including FGFR testing costs only for
for pemigatinib patients treated with pemigatinib

AE, adverse event; ASC, active symptom control; FGFR2+, fibroblast growth factor receptor 2-positive; HR, hazard ratio; ICER, incremental cost-effectiveness ratio;
mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; MAIC, matching-adjusted indirect comparison; OS, overall survival; PFS, progression-free survival; PSM, parametric
survival model; ToT, time on treatment.
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B.3.8.4 Summary of sensitivity analysis results

Results from the cost-effectiveness analysis demonstrate the substantial health
benefits associated with pemigatinib treatment for patients with CCA presenting with
FGFR2 fusions or rearrangements. ASC alone was the least effective treatment
although mFOLFOX+ASC was extendedly dominated by pemigatinib (i.e., it had a

higher ICER but was less effective.

PSA results were consistent with the deterministic analysis results and OWSA
demonstrated that parameter uncertainty of model inputs did not drastically impact
model results. Scenario analyses are perhaps the most useful to inform decision
making, evaluating and exploring key structural assumptions made in the economic
model. When using independent curve fits to predict intervention and comparator
survival, the ICER was shown to be highly sensitive to the choice of parametric
distribution. Incorporating an adjustment for the prognostic effect of FGFR2+ also
increased the ICER.

The sensitivity analyses provided both optimistic and conservative alternatives to the
base case values and assumptions. However, the base case results, representing
what are believed to be the most plausible and robust inputs and assumptions, show
that pemigatinib is close to being considered cost effective and that it produces
substantial benefits representing a step-change in the management of CCA patients

with FGFR2 fusions or rearrangements.

B.3.9. Subgroup analysis

No subgroup analyses were investigated in the cost-effectiveness model.

B.3.10. Validation

B.3.10.1 Validation of cost-effectiveness analysis

To externally validate the model with clinical and health economic experts, validation
meetings were conducted with two practising UK clinicians and two health
economics experts. In these meetings, the experts were presented with the key
model inputs and methods, and invited to comment on them. These meetings were

conducted via teleconference and lasted approximately 2 hours for each expert. The
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items validated included the model structure, current clinical practice, survival
extrapolations for pemigatinib, relative treatment effect assumptions, the impact of
FGFR2 fusions or rearrangements, monitoring and resource use, safety assumptions
and HRQoL inputs.®®

Internal validation showed that the OS and PFS model results closely reflected the
reported medians from the trial publications (Table 62 and Table 63). The
underestimation of pemigatinib OS compared with published results is noted but
thought to be due to the plateau in the KM function between 16.53 and 21.06
months. The modelled survival reflects a longer term view than the median OS and
predicted OS based on the most plausible extrapolations supported by clinical

experts.

Table 62: Internal validation — OS

Pemigatinib 21.06 FIGHT-2025° 17.94
mFOLFOX+ASC 6.2 ABC-063¢ 5.98
ASC 5.3 5.06

ASC, active symptom control; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; OS, overall
survival.

Table 63: Internal validation — PFS

Pemigatinib 6.93 FIGHT-2025° 6.90
mFOLFOX+ASC 4 ABC-0634 3.68
ASC NR 3.68

ASC, active symptom control; mFOLFOX, oxaliplatin, L-folinic acid and fluorouracil; PFS, progression-
free survival.

The cost-effectiveness model was quality-assured using the internal processes of
the economists who built the model. As part of these processes, an independent
economist reviewed the model for coding errors, inconsistencies and input and
assumption plausibility. The model was also reviewed using a checklist of known

modelling errors.
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B.3.11. Interpretation and conclusions of the economic evidence

The results of the economic model highlight the considerable clinical and economic
benefits associated with pemigatinib treatment. The model framework chosen for this
economic evaluation is considered to accurately reflect the disease progression of
patients with CCA and sufficiently capture the benefits of the improved treatment
options. The model includes extensive functionality and supplementary analyses
were carried out to investigate key structural assumptions and highlight areas where
a large degree of clinical uncertainty remains. The results should be viewed with an
acknowledgment of the features of CCA, notably its rarity and the dismal prognosis

associated with currently available treatments.

Clinical outcomes for pemigatinib were informed by the single-arm FIGHT-202
study.?® For the economic model it was important to compare pemigatinib with the
most relevant comparators. A significant limitation of this analysis is the lack of
published data for alternative treatment options in the population considered in this
appraisal—those with FGFR2 fusion/rearrangement. The ABC-06 study was
identified as the best available evidence evaluating ASC alone versus
mFOLFOX+ASC, but was in a broader population with clear differences in baseline
demographics when compared with the FIGHT-202 study though it should be

considered that some patients may have carried a FGFR2 fusion/rearrangement.

To allow estimation of a relative treatment effect, a MAIC analysis was conducted to
adjust for observed prognostic factors. The relative treatment effects of pemigatinib
compared with comparators for both OS and PFS increased after MAIC adjustments
highlighting the differences in observed prognostic factors between the two
populations. Use of HRs derived from the MAIC relied on the proportional hazards
assumption which was shown to hold for both OS and PFS. HRs were applied to the
log-logistic and log-normal PSMs for OS and PFS, respectively. These were

considered the most plausible extrapolations by clinical experts.

The ABC-06 study reported robust results for both comparators but there were
significant gaps in the available published results. PFS for patients on ASC alone
has not been published and therefore was assumed to be equivalent to that of

mFOLFOX+ASC. This assumption likely overestimates PFS for ASC and therefore
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leads to an underestimation for the benefit of pemigatinib and mFOLFOX when

compared to ASC alone.

In addition, no ToT data were reported. For ASC alone this is not considered to be
an issue because there are no drug costs. For mFOLFOX, the adopted approach of
assuming that the ToT is equivalent to PFS, likely overestimates mFOLFOX drug
costs, as some patients like those treated with pemigatinib may discontinue

treatment prior to disease progression.

Notwithstanding the limitations due to the trial design of FIGHT-202 and the
observed differences between the ABC-06 and FIGHT-202 study populations, a key
limitation was that the ABC-06 study investigated a population that was not
genetically profiled. The trial did not report the prevalence of patients with FGFR2
fusions/rearrangements treated with ASC or mFOLFOX+ASC. In Section B.3.3.3 as
well as clinical Section B.1.3.1, justification is provided for why adjustment for the
effect of FGFR2 on survival outcomes was not included in the base case. There
remains substantial clinical uncertainty as to the impact of FGFR2 alterations on
survival outcomes, but with the available published evidence there is no robust
support for the causal relationship between FGFR2 genetic alterations and improved
survival outcomes for patients treated with 2L therapies.?8?° What is clear is that a
patient population with FGFR2 fusions/rearrangements benefit greatly from
treatment with an FGFR2-targeted therapy such as pemigatinib when compared with

currently available treatment options.

Other limitations of the economic analysis include the paucity of HRQoL data
collected using generic preference-based methods such as the EQ-5D-3L. Utility
estimates are subject to uncertainty involved in mapping EORTC-QLQ-C30 data to
EQ-5D-3L utilities. Health state utilities were also assumed to be the same for all
included treatments which given the known toxicities of mMFOLFOX may be
considered a conservative assumption. The full impact of disease progression on
patient HRQoL is also likely underestimated because data were collected for a
maximum of one month post-progression in the FIGHT-202 study (Section B.3.4).5°

While estimates from surrogate conditions available from the published literature
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were consistent with mapped utilities derived from the FIGHT-202 study further

research is required to understand the full impact of CCA on patient HRQoL.

Overall, the results of the cost-effectiveness analysis suggest that, when including
the confidential simple discount, pemigatinib is close to being cost-effective and
conveys substantial clinical benefits for patients that would otherwise have a
particularly poor prognosis when treated with currently available treatment options.
The model addresses the significant uncertainty inherent in the economic analysis as
well as possible with the available evidence base in this small population, and
highlights remaining uncertainty that warrants further investigation: the relative
treatment effect of pemigatinib in a real world clinical setting, the role of FGFR2 in
predicting survival outcomes in CCA, and the impact of CCA and treatments on
patient HRQoL.
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Notes for company

Highlighting in the template

Square brackets and grey highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields,
so to replace the prompt text in [grey highlighting] with your own text, click
anywhere within the highlighted text and type. Your text will overwrite the

highlighted section.

To delete grey highlighted text, click anywhere within the text and press
DELETE.

Section A: Clarification on effectiveness data

Literature searching and references

A1. Priority question — Please provide copies of all studies and other information
sources which are cited in the submission, e.g. references 59, 60, 65, 67 (data on
file) — In the reference pack provided, these documents contain only the statement
‘available on request.’ Please also provide copies of all articles listed in appendix D
(results of the SLRs, Table 12).

Response: Copies of all studies and sources cited in the submission and all articles
listed in Appendix D are provided in along with the company responses to the

Clarification Questions.

A2. Please supply a corrected strategy for the search detailed in Table 1, Appendix

D, lines #10-#14 appear incorrectly reported.

Response: Please see below for a corrected version of Table 1, Appendix D. A
formatting issue affecting lines #10—#14 has now been corrected; the number of hits

for each line is unchanged.
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Table 1. MEDLINE and Embase search strategy (09 November 2018)

# Query | Hits
Disease facet
1. 'bile duct carcinoma'/exp OR 'bile duct carcinoma'/syn OR 'bile 39,381

duct carcinoma' OR 'bile duct cancer' OR cholangiocarcinoma OR
'biliary tract cancer'/syn OR 'biliary tract cancer'/exp OR 'biliary
tract cancer' OR 'biliary tract carcinoma'

2. cholangiocarcinom® 17,772

3. ('bile duct':ab,ti OR 'bile tract:ab,ti OR 'biliary tract:ab,ti) AND 20,132
(cancer*:ab,ti OR carcinom*:ab,ti OR malignan*:ab,ti OR
neoplasm*:ab,ti OR tumor*:ab,ti OR tumour*:ab,ti)

4, (('bile duct' OR 'bile tract' OR 'biliary tract') NEAR/2 (cancer* OR 7,040
carcinom* OR malignan* OR neoplasm* OR tumor* OR
tumour®)):abti

5. #1 OR #2 OR #3 OR #4 49,375

6. 'stage 3":ab,ti OR 'stage iii":ab,ti OR 'stage 3a":ab,ti OR 'stage 4,470,185
iiia":ab,ti OR 'stage 3b':ab,ti OR 'stage iiib":ab,ti OR 'stage3".ab,ti
OR 'stageiii':ab,ti OR 'stage 4":ab,ti OR 'stage iv':ab,ti OR
'stage4':ab,ti OR 'stageiv':ab,ti OR metastatic OR metasta*:ab,i
OR advanced OR advanc*:ab,ti OR unresect*:ab,ti OR relap*:abi
OR resist*:ab,ti OR refract*:ab,ti OR ((late* NEAR/2 stag*):ab,ti)
OR nonresect*:ab,ti OR ((non NEXT/1 resect*):ab,ti) OR
inoperable:ab,ti OR 'locally advanced"ab,ti OR 'locally-
advanced"ab,ti OR local*:ab,ti OR ((ineligible OR "in eligible' OR
unfit OR 'un fit' OR 'un-fit' OR unsuitable OR 'not amenable' OR
unamenable OR inamenable OR unhealthy OR 'not healthy')
NEAR/2 surgery)

7. #5 AND #6 19,955

Randomized controlled trials (RCTs) search terms

8. (‘clinical trial'/exp OR 'randomized controlled trial'/exp OR 2,041,012
'randomization'/de OR 'single blind procedure'/de OR 'double blind
procedure'/de OR 'crossover procedure'/de OR 'placebo'/de OR
((randomi?ed NEAR/2 'controlled trial*'):ab,ti) OR rct:ab,ti OR
'random allocation':ab,ti OR 'randomly allocated":ab,ti OR
'allocated randomly':ab,ti OR ((allocated NEAR/2 random):ab,ti)
OR ((single NEXT/1 blind*):ab,ti) OR ((double NEXT/1
blind*):ab,ti) OR (((treble OR triple) NEAR/3 blind*):ab,ti) OR
placebo*:ab,ti OR 'prospective study'/de) NOT ('case study'/de
OR 'case report":ab,ti OR 'abstract report'/de OR 'letter'/de)
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Other study design search terms

9. ‘clinical study'/de OR 'case control study'/de OR 'clinical article'/de | 4,657,738
OR 'clinical trial'/de OR 'community trial'/de OR 'family study'/de
OR 'intervention study'/de OR 'longitudinal study'/de OR 'major
clinical study'/mj OR 'open study'/de OR 'postmarketing
surveillance'/de OR 'prospective study'/de OR 'retrospective
study'/de OR (‘prospective study'/de NOT 'randomized controlled
trial'/exp) OR 'cohort analysis'/de OR ((cohort NEAR/1 (study OR
studies)):ab,ti) OR ((‘case control' NEAR/1 (study OR
studies)):ab,ti) OR ((‘follow up' NEAR/1 (study OR studies)):ab,ti)
OR ((observational NEAR/1 (study OR studies)):ab,ti) OR
((epidemiologic* NEAR/1 (study OR studies)):ab,ti) OR (('cross
sectional' NEAR/1 (study OR studies)):ab,ti)

10. #8 OR #9 5,187,553

Exclusion terms

11. (review:it OR 'review literature as topic'/exp OR 'literature 9,542,276
review'ti) NOT ('meta-analysis"it OR 'meta-analysis as topic'/mj
OR 'systematic review':ti OR 'systematic literature review':ti OR
'meta-analysis':ab,ti OR 'meta analysis":ab,ti) OR 'case
report*:ab,ti OR 'case series":ab,ti OR (‘animal'/exp NOT
(‘animal’/exp AND 'human'/exp)) OR letter:it OR editorial:it

12. #10 NOT #11 4,577,721

Combine

13. | #7 AND #12 6,482

Clinical trials

A3. Priority question — Data provided from the FIGHT-202 study are for the 22"
March 2019 cut-off. Please provide all results for the most recent data cut. If

relevant, please also provide an updated CE model based on these updated results.

Response: Incyte Biosciences requested clarification on this question during the
clarification meeting on 7 September. At this time, the company was unable to
provide data other than that provided from FIGHT-202 as of 22nd March 2019.
During the discussion it was proposed that data from a more recent data cut would
be provided later during the appraisal process. Timelines are in process of being
shared with NICE.

AA4. Priority question — Section B.1.3.3 of the submission (unmet need in the
treatment of CCA) states that: 'There are no data on the efficacy of second-line (2L)
systemic chemotherapy in previously treated, unresectable, locally advanced, or
metastatic CCA with FGFR2 fusions/rearrangements—the target population of this

submission.’ Please provide evidence to show that there are no studies which
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provide efficacy data second-line (2L) systemic chemotherapy in previously treated,
unresectable, locally advanced, or metastatic CCA with FGFR2
fusions/rearrangements, i.e. that there are no studies which can provide comparator
data for a population comparable to that of the FIGHT-202 study (the target

population of this submission).

Response: This statement was meant to reflect that there are no prospective studies
on the effect of second-line or above (>2L) systemic chemotherapy specifically in
patients with previous treated, unresectable, locally advanced or metastatic
cholangiocarcinoma (CCA) with fibroblast growth factor receptor 2-positive (FGFR2)
fusions/rearrangements. We suggest amending this statement to specify the term
‘prospective’, as two recent published abstracts describe retrospective analyses in
patients with previously treated advanced/metastatic CCA with FGFR2
fusions/rearrangements from clinical trials.”? The relevance of these publications are
limited as they were post-hoc, retrospective, analyses of patients within a clinical trial
setting. All other published data were limited to retrospective literature reviews and
analyses in the first-line (1L) setting with no published data on progression-free
survival (PFS) or overall survival (OS) in CCA patients with FGFR2

fusions/rearrangements in the >2L setting.

Overall, limitations of these retrospective studies relate to differing definitions of
survival time, enrolment of patients outside CCA or, more specifically, intrahepatic
CCA, and recruitment of patients in different stages of their disease journey, as well

as data limited to reference centres that can have inherent selection bias.

Ab5. Priority question — Given that the comparator study used in the MAIC does not
report the FGFR mutation status of participants, please provide evidence to
demonstrate that the efficacy of second line systemic chemotherapy does not vary
with FGFR mutation status.

Response: There are no published, prospective data to date that have assessed the
efficacy of chemotherapy in FGFR-altered CCA, either in 1L or >2L settings.

Published data are limited to retrospective literature reviews and analyses.

In the > 2L setting, a retrospective study of 37 patients with FGFR2 fusions treated
with another FGFR inhibitor (NCT02150967), showed that outcomes from >2L
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chemotherapy in patients with CCA and FGFR2 fusions before entering the trial were
similar to those reported in the literature for all patients with CCA regardless of
genomic status and remain dismal. Median PFS with standard 2L chemotherapy was
4.63 months and best objective response was 5.4%.2 These data align with the
results reported in the ABC-06 study where median PFS was 4.0 months (95% ClI
3.2-5.0) and the best response (complete response and partial response) rate was
5%.3

AB6. Priority question — The only reference provided for trial ABC-06, the
comparator study used in the MAIC, is a conference presentation (reference 34 in
the CS). Please confirm that this presentation was the only source of data for this

study or provide copies of all data sources used.

Response: We confirm this presentation was the only published and/or available
source of data for the ABC-06 trial®* and was the only source of data used in the
matching-adjusted indirect comparison (MAIC). Incyte understands that this status

has not changed at the time of clarification

A7. Please confirm the number of participants in FIGHT-202 who were from the UK?

Information in the CSR suggests six.

Response: A total of six patients (n=6/145; 4.1%) in FIGHT-202 were from the UK.
All six patients were in Cohort A (n=6/107; 5.6%).4

A8. Regarding the results of the original SLR (Appendix D 1.3.1): Please confirm that
you are not aware of any comparative studies assessing the clinical efficacy of
pemigatinib (or any other FGFR2 inhibitor) vs. chemotherapy or best supportive

care, for second or later-line treatment of advanced or metastatic FGFR2+ CCA.
Response: We confirm that the SLRs conducted for the NICE submission did not
reveal any comparative studies assessing the clinical efficacy of pemigatinib (or any
other FGFR2 inhibitor) vs chemotherapy or best supportive care for >2L treatment of
advanced of metastatic FGFR2+ CCA.

A9. Of the studies listed in Appendix D of the submission (Table 12 Citations
included in the final evidence base reporting rrCCA data, updated SLR), at least two

appear to concern the efficacy of second-line (2L) systemic chemotherapy in
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previously treated, unresectable, locally advanced, or metastatic CCA with FGFR2

fusions/rearrangements (the target population of this submission):

e Bibeau et al. 2020. Progression-free survival in patients with
cholangiocarcinoma with FGFR2 fusions or rearrangements: An exploration of

response to systemic therapy.

e Milind et al. 2020. A retrospective analysis of post second-line chemotherapy
treatment outcomes for patients with advanced or metastatic

cholangiocarcinoma and FGFR2 fusions.

Please explain why these, and any similar studies, were not used to provide

comparator data for the submission.

Response: Please note that the entry ‘Milind et al. 2020’ refers to Javle et al. 2020.2
We have corrected this entry in Table 12 on page 39 of the appendices to the NICE
submission. Relevant comparator data and clinical evidence for the submission were
identified by SLR. To avoid duplication, multiple publications of a single trial have
been grouped as one complete study. As such, data from Bibeau et al. 2020 is
included with Abou-alfa et al. 2020, while data from Javle al. 20202 is included with
Javle et al. 2018.° The relevant extracted data from these studies in the 2L+
treatment of FGFR2+ CCA can be found in Tables 15 (Response rate of non-
randomised controlled trials [RCT] and observational studies) and 16 (Survival

outcomes of non-RCT and observational studies) of the SLR.

Bibeau et al. 2020 and Javle et al. 2020 are both retrospective analyses of single-
arm studies and therefore, lack the robustness of an RCT such as ABC-06.
Inadequate data were reported from these abstracts, and they represent a limited

risk as they are broadly in line with ABC-06.

Data from these studies were not included in the NICE appendices, which only

included studies relevant from a MAIC perspective.

A10. Please provide details of the method used to determine FGF/FGFR mutation
status in the FIGHT-202 study: e.g. specify which mutations were included in each
cohort; what was the limit of detection (i.e. the minimum percentage of mutation in

tumour cells required to produce a positive result). Please also provide an indication
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of whether or not the test used in FIGHT-202 is currently available/used in the UK
NHS, and whether any alternative tests used in the UK NHS share the same

operating characteristics.

Response: Archival, formalin-fixed, paraffin-embedded tumour samples from all pre-
screened or enrolled patients in FIGHT-202 were analysed for genomic alterations
using the FoundationOne® targeted next-generation DNA sequencing assay
(Foundation Medicine Inc.), which uses hybrid capture—based DNA target
enrichment to identify somatic genomic alterations in the coding regions of 315
cancer-related genes and introns from 28 genes often rearranged in cancer. The
sensitivity of this assay for the detection on gene rearrangements was >90% for

samples with 220% tumour content.

In FIGHT-202 patients were assigned to one of three cohorts based on their FGFR
alteration status. Cohort A included patients with FGFR2 fusions or rearrangements
only, cohort B included patients with other FGF/FGFR pathway alterations (such as
FGF/FGFR or FRS2 amplification or FGFR2 mutations) and cohort C included
patients with no FGF/FGFR pathway alterations.®

Whilst the FoundationOne® assay itself is not available/used in the UK NHS,
genomic testing with next-generation sequencing (using similar assays) is
commonplace and used extensively throughout the NHS as a diagnostic tool in
cancer. Testing for genetic alterations such as EGFR, ALK, BRAF, RET and ROS1
and others is commonplace in diseases such as non-small cell lung cancer and
melanoma. In addition to the FoundationOne® assay, there are a variety of
commercially available assays that can detect FGFR2 fusions (e.g. lllumina TSO500,
ArcherDX FusionPlex, and other locally developed tests), thus the detection of
FGFR2 fusions for CCA may use the same technology as is current standard of care

for these cancers.

A11. Please provide the median (range) duration of treatment with pemigatinib for
each of the cohorts studied in FIGHT-202.

Response: The range and duration of treatment with pemigatinib for each cohort
studied in the FIGHT-202 study are provided in Table 2.
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Table 2. Summary of pemigatinib exposure (Safety Population)

Pemigatinib 13.5 mg once daily (QD) on a 14 days-on/7 days-off schedule

Cohort A Cohort B Cohort C Undetermined Total
Variable (n=107) (n=20) (n=18) (n=1) (n=146)

Duration of exposure (days)

Mean (standard - [ . I ‘
deviation) I

Median 219.0 [ I ] I
Min, max 7,730 I I H I

NA, not applicable.
Source: FIGHT-202 CSR (page 42).4

A12. Section B.2.7 of the submission states: ‘There were no pre-specified subgroup
analyses based on baseline demographics and characteristics.” However, Figure 10
provides the results of subgroup analyses for the primary outcome ORR. Please
clarify whether any further subgroup analyses were undertaken (secondary

outcomes) and provide results for all such analyses.

Response: This was reported in error. The following subgroup-analyses were

specified as exploratory:

Exploratory subgroup analyses of objective response rate (ORR; Figure 1) and PFS
(). both based on IRC assessment, and of duration of response (DOR;
assessed by baseline renal impairment grade and baseline hepatic impairment
grade) for participants in Cohort A were performed to assess the consistency of the

pemigatinib treatment effect.
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Objective
Response Rate
(95% CI)

35.5 (26.50-45.35)

34.1 (24.03-45.45)
40.0 (19.12-63.95)
40.0 (5.27-85.34)

31.0 (17.62-47.09)
38.5 (26.65-51.36)

34.2 (23.87-45.71)
36.4 (10.93-69.21)
41.2 (18.44-67.08)

35.9 (24.32-48.90)
40.6 (23.70-59.36)
18.2 (2.28-51.78)

48.9 (33.70-64.23)
25.8 (15.53-38.50)

33.0 (23.3043.79)
50.0 (24.65-75.35)

36.9 (25.28-49.80)
34.5 (17.94=54.33)
30.8 (9.09-61.43)

32.3 (16.68-51.37)
36.8 (26.06-48.69)

No. of
Subgroup Patients
All patients 107 —
Age group
<65 years 82 I
B5-<T75 years 20 k -
275 years 5 ' =
Sex
Male 42 = i
Female 65 e I—
Race
White 79 —_—
Asian 11 b {
Other 17
Region
North America 64 —_—.
Western Europe 32 I -
Rest of warld 11
ECOG status
0 45 k -
1or2 62 —_—
Metastatic disease present
Yes 88 s
No 16 + 1
Lines of prior therapy
1line 65 —_—
2 lines 29
23 lines 13
FGFR2 rearrangement partner
BICC1 31
Other 76 . —
T ¥ T T T T T L v T L T Y T ' T v T
0 10 20 30 40 50 60 70 80 30

Figure 1. ORR by subgroup (Cohort A)

Objective Response Rate (%)

T
100

Cl, confidence interval; ECOG, Eastern Cooperative Oncology Group; FGFR2, fibroblast growth factor receptors 2.

Note: Cohort assignment is based on tumour FGF/FGFR status from the central genomics laboratory laboratory: Cohort A:

FGFR?2 fusions/rearrangements

Note: Other races include Black or African American, Hispanic, Latino, or Spanish, not reported, or missing. Rest of World
includes Israel, Japan, South Korea, Taiwan, and Thailand.

Source: Abou-Alfa et al. 2020°

Figure 2. PFS by subgroup (Cohort A)

receptors 2; PFS, progression-free survival.

laboratory: Cohort A: FGFR2 fusions/rearrangements

Source: FIGHT-202 CSR, page 55.7

Cl, confidence interval; ECOG, Eastern Cooperative Oncology Group; FGFR2, fibroblast growth factor

Note: Cohort assignment is based on tumour FGF/FGFR status from the central genomics laboratory

Note: Other races include Black or African American, Hispanic, Latino, or Spanish, not reported, or missing.
Rest of World includes Israel, Japan, South Korea, Taiwan, and Thailand.
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In Cohort A, median DOR was consistent across baseline renal and hepatic

impairment subgroups. The 95% Cls of DORs of the participant groups within the
subgroups overlapped the 95% CI for all Cohort A participants (see [ JJlil and
). \Vithin each subgroup, the 95% Cls of complementary participant groups

overlapped.

Table 3. Summary of DOR by baseline renal impairment grade based on IRC
assessment according to RECIST v1.1 (Cohort A, Efficacy Evaluable

Population)

Variable

Pemigatinib 13.5 mg once daily (QD) on a 14 days-on/7 days-off

schedule

Renal Impairment Grade

Number (%) of
participants with
confirmed objective
responses

Number (%) of
participants with
events

Disease
progression

Death

Number (%) of
participants censored

Median duration