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1 Decision problem, description of the technology

and clinical care pathway

1.1 Decision problem

The submission covers the technology’s full anticipated UK marketing authorisation
for this indication: zanidatamab as is indicated for the treatment of
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Table 1: The decision problem

Final scope issued by NICE

Decision problem
addressed in the
company submission

Rationale if different from
the final NICE scope

Progression-free survival

Response rates (including overall response rates)
Time to treatment discontinuation

Adverse effects of treatment

Health-related quality of life

Population Adults with unresectable HER2-postive advanced biliary tract Adults with unresectable The decision problem
cancer previously treated with at least 1 prior line of systemic HER2-postive (IHC3+) addressed aligns with the
therapy advanced biliary tract expected marketing

cancer previously treated authorisation for
with at least 1 prior line of zanidatamab
systemic therapy

Intervention Zanidatamab As per NICE scope Not applicable

Comparator(s) Established clinical management without zanidatamab, which As per NICE scope Not applicable
may include:

— Folinic acid, fluorouracil, and oxaliplatin (FOLFOX)
— Best supportive care (including active symptom control)
Outcomes Overall survival As per NICE scope Not applicable

Economic analysis

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.

As per NICE scope

Not applicable
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Final scope issued by NICE

Decision problem
addressed in the
company submission

Rationale if different from
the final NICE scope

e The availability of any commercial arrangements for the
intervention, comparator and subsequent treatment
technologies will be taken into account.

e The availability and cost of biosimilar and generic products
should be taken into account

Abbreviations: FOLFOX, folinic acid, fluorouracil, and oxaliplatin; HER2, human epidermal growth factor 2; NICE, National Institute for Health and Care Excellence.
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1.2 Description of the technology being evaluated

Details of the technology being appraised in the submission are provided in Table 2.
The draft summary of product characteristics (SmPC) for zanidatamab is provided in

Appendix A.

Table 2: Technology being evaluated

UK approved name | Zanidatamab (ZIIHERA®)
and brand name
Mechanism of Zanidatamab is a novel dual HER2-targeted bispecific antibody that
action simultaneously binds both extracellular domains 2 and 4 on separate HER2
monomers (binding in trans [Figure 1]). Binding of zanidatamab to different
HER2 molecules results in HER2 clustering and internalisation leading to a
reduction of the receptor on the cell surface. Zanidatamab binding to HER2
also induces complement-dependent cytotoxicity, antibody-dependent
cellular cytotoxicity and antibody-dependent cellular phagocytosis. These
multiple anti-cancer mechanisms result in tumour growth inhibition and
tumour cell death (see Figure 7 in Section 1.3.6 for more detail) (1).
Figure 1: Unique bispecific binding of zanidatamab to HER2
Fc
(" HER2 7 HER2 \
o, )
1 — ',
) Extracellular ‘
| I I
‘ Intracellular
| -
Abbreviations: ECD, extracellular domain; HER2, human epidermal growth factor
receptor 2.
Source: Elimova (2025) (2).
Marketing e US FDA approval: 20" November 2024
:;‘;thuzr'satw"  CHMP positive opinion: 25t April 2025
e EC decision received: 271" June 2025
o MHRA marketing authorisation expected: _
Indications and any | Zanidatamab as - is exiected to be indicated for the treatment r
restriction(s) as
described in the
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administration and
dosage

summary of .
product (1).

characteristics

(SmPC)

Method of Each vial of zanidatamab contains 300 mg powder for concentrate for

solution for infusion. After reconstitution, 1 vial of 6 mL solution contains
50 mg/mL of zanidatamab (1).

Recommended dose of zanidatamab is 20 mg/kg, administered as an IV
infusion every 2 weeks (every 14 days) until disease progression or
unacceptable toxicity (1).

Zanidatamab infusion durations are summarised in the table below (1).

Dose Infusion duration

1st and 2nd 120 to 150 minutes

3 and 4t 90 minutes, if previous infusions were well-tolerated

Subsequent | 60 minutes, if previous infusions were well-tolerated

Additional tests or
investigations

Patients treated with zanidatamab for 2L BTC should have documented
HER2-positive tumour status, defined as a score of 3+ by IHC assessed by
a CE-marked IVD medical device. If a CE-marked IVD is not available, the
HER2 status should be assessed by an alternate validated test (1).

List price and
average cost of a
course of treatment

Zanidatamab is available as a 2-vial pack, each containing 300 mg powder
for concentrate for solution for infusion.

List price per pack/vial: - per 2-vial pack
Average cycle cost of treatment at list price: | NGzGz&K:
Average cost of course of treatment at list price: || Gz

Patient access
scheme (if
applicable)

Average cycle cost of treatment at PAS price: |
Average cost of course of treatment at PAS price: || Gz

Abbreviations: 2L, second-line; BTC, biliary tract cancer; FDA, Food and Drug Administration; HER2, human
epidermal growth factor receptor 2; IV, intravenous; PAS, patient access scheme.

TDose dependent on patient weight, RDI and wastage.

*Cost per course based on an average over a patient’s lifetime, calculated in the cost-effectiveness analysis
presented in Section 3 (undiscounted).
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1.3

Health condition and position of the technology in the

treatment pathway

Summary: Overview of 2L HER2+ BTC and zanidatamab

BTC comprises a range of rare, invasive, and aggressive cancers of the biliary system, and
includes CCA, GBC, and ampullary cancer (3)

BTC is typically asymptomatic in early stages, so patients often already have advanced
disease at diagnosis, when the disease is typically incurable (4, 5)

A diagnosis of advanced BTC is devastating for patients and caregivers due to the burden of
symptoms and current chemotherapy regimens alongside the poor prognosis, which create a
substantial mental health burden, with many experiencing anxiety and distress (4, 6-10)

UK survival rates for BTC are among the worst for any cancer (6, 11, 12). In England from
2001 to 2018, CCA and GBC had 1-year survival of 25.1% and 27.6%, respectively (6)
Between 2001 and 2018, the incidence of BTC doubled in England, with a corresponding
increase in mortality (6)

People in England in the most socioeconomically deprived groups have a higher incidence of
BTC and higher mortality rates from BTC (6)

In England, 1L treatment of advanced BTC is CisGem with durvalumab (13-15).

For patients who survive to reach 2L treatment, those with HER2+ IHC3+ BTC have very
limited options, with no targeted therapies available. Current SoC for 2L HER2+ IHC3+ BTC is
systemic combination chemotherapy with FOLFOX for those well enough for treatment, or
palliative care with ASC (13, 16)

Real-world data show only 28.4% of UK patients with advanced BTC treated with 1L therapy
from 2018 to 2021 went on to receive 2L treatment (17)

Targeted therapies in 2L BTC are currently recommended in England for patients with FGFR2
fusion/rearrangement (pemigatinib [TA722] and futibatinib [TA1005]) or IDH R132 mutations
(ivosidenib [TA948]) (13, 18-20)

Current combination chemotherapy with FOLFOX is associated with a substantial treatment
burden due to severe AEs and only demonstrates a modest survival benefit over ASC (median
OS of 6.2 months vs. 5.3 months with ASC) (21)

Zanidatamab monotherapy is an innovative HER2-targeted therapy and represents a ‘step
change’ in the 2L treatment of locally advanced or metastatic HER2+ IHC3+ BTC. If
recommended, zanidatamab would replace FOLFOX as the SoC

Zanidatamab is the first chemotherapy-free 2L targeted treatment for patients with advanced
or metastatic HER2+ IHC3+ BTC, with a demonstrated median OS of 18.1 months (21, 22)
Zanidatamab would also provide a new treatment for HER2+ IHC3+ patients who cannot

tolerate FOLFOX and currently receive ASC alone

o Treatment with zanidatamab negates the need for insertion and maintenance of central
venous access devices (e.g. PICC or portacath), which minimises the burden of treatment
on patients and hospital staff (1, 23, 24)

The high unmet need in BTC and innovation of zanidatamab is reflected in the

Zanidatamab is already recommended by ESMO in the 2L for patients with HER2+ IHC3+
BTC (14) with EMA approval received in June 2025

There are currently no HER2-targeted treatments for patients with advanced HER2+ IHC3+
BTC and patients and their families urgently need effective targeted therapies that offer the
chance of longer survival over standard chemotherapy with a more manageable tolerability
profile and maintained HRQoL
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1.31 Disease background: biliary tract cancer

BTC comprises a range of rare, invasive, and aggressive tumours originating from
the epithelium of the biliary system (Figure 2), and includes gallbladder cancer
(GBC) (arising from the gallbladder or cystic duct), intrahepatic cholangiocarcinoma
(iCCA) (arising from the biliary tree within the parenchyma of the liver within the left
or right hepatic ducts), extrahepatic cholangiocarcinoma (eCCA) (arising from the
bile ducts outside of the liver), and ampullary cancer (arising from the ampulla of
Vater, Ampulla of Vater (AoV)) (3, 4, 13, 25-27).

Patients with BTC are typically asymptomatic during the early stages of the disease
and, as the disease progresses, may only experience non-specific symptoms such
as fatigue, weight loss, and abdominal pain (4). In addition to the aggressive nature
of BTC, these factors often lead to patients being diagnosed at advanced stages
(11). In the UK, the majority of BTC cases are diagnosed as locally advanced or
metastatic (Stage 3 or 4). For cholangiocarcinoma (CCA), only 21% of staged
cancers are early stage (Stage 1 or 2), which is less than half the unadjusted
proportion for all cancers in England (54%) (11, 12).

Figure 2: Anatomical locations of BTC subtypes

iCCA

(10-20% of all CCAs)

Left hepatic duct

Liver

Right hepatic duct

Common hepatic duct

pCCA  —

(50-60% of all CCAs)

Gallbladder

Common

bile duct . eCCA

dCCA

J (20-30% of all CCAs) —

Abbreviations: BTC, biliary tract cancer; dCCA, distal cholangiocarcinoma; eCCA, extrahepatic
cholangiocarcinoma; GBC, gallbladder carcinoma; iCCA, intrahepatic cholangiocarcinoma; pCCA, perihilar
cholangiocarcinoma.

Source: Adapted from Banales (2020) (28).

1.3.1.1 Risk factors

Although many cases of BTC have no known risk factors (6), patients living with
biliary cysts and stones, cirrhosis, and hepatitis B/C, are more at risk of developing
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BTC than patients without these conditions (29). Patients who are in the most
socioeconomically deprived quintile at the time of diagnosis are associated with a
higher incidence of BTC and poorer outcomes (6). However, unlike hepatocellular
carcinoma, the most common primary liver cancer globally, the majority of CCA
cases are not associated with pre-existing chronic liver disease, alcohol excess, or
metabolic syndrome (6). Overall, BTC affects a similar proportion of males and
females in England (6).

1.3.2 Epidemiology in the UK

1.3.2.1 Prevalence/incidence

BTC is a rare disease (6, 13). In the UK, there are approximately 3,100; 1,100, and
550 new cases of CCA, GBC, and AoV respectively, each year (30, 31).
Approximately 79% of patients diagnosed with CCA are diagnosed at an advanced
or metastatic stage (11).

In England, incidence of BTC has increased year on year (6); between 2001 and
2018, the incidence of BTC doubled in England, with the number of diagnosed
patients with CCA rising from 1,165 to 2,466 and with GBC from 418 to 951 (Figure
3) (6).

Figure 3: Incidence rate by BTC subtype in England between 2001 and 2018
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Abbreviations: AoV, ampulla of Vater; ASR, age-standardised incidence rate; BTC, biliary tract cancer; CCA,
cholangiocarcinoma; GBC, gallbladder cancer.
Source: Tataru (2023) (6).

1.3.2.2  Overall survival and mortality in BTC

Patients with BTC have a poor prognosis and the majority do not survive beyond
1 year from diagnosis (6). In England between 2001 and 2018, patients with CCA
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and GBC had 1-year survival estimates of 25.1% (95% confidence interval [CI]: 24.7,
25.6) and 27.6% (95% ClI: 26.8, 28.4), respectively (Figure 4) (6).

Mortality rates for BTC also increased from 2001 to 2018, with a similar pattern to
incidence (Figure 4) (6). At 3 years from diagnosis, the overall survival (OS)
estimates for CCA and GBC decreased substantially to 7.7% (95% Cl: 7.4, 8.1) and
12.9% (95% CI: 12.3, 13.5), respectively (6).

If patients survive long enough to start systemic therapy, survival rates are poor. In a
real-world study of UK patients diagnosed with advanced BTC between 2018 and
2021 who initiated first-line (1L) systemic therapy (n=150), the median OS was

8.8 months from 1L treatment initiation (95% CI: 7.2, 10.6) (17). Similarly, in the
UK-based ABC-06 trial, the median OS of patients treated with second-line (2L)
folinic acid, fluorouracil, and oxaliplatin (FOLFOX) + active symptom control (ASC)
was 6.2 months (21). FOLFOX + ASC only had a modest survival benefit of

0.9 months over palliative care with ASC alone (6.2 months [95% CI 5.4, 7.6] vs 5.3
months [95% CI 4.1, 5.8], respectively) (21).

Company evidence submission template for zanidatamab for treating HER2-positive
advanced biliary tract cancer after 1 or more systemic treatments [ID6388]

© Jazz Pharmaceuticals (2025). All rights reserved Page 16 of 192



Figure 4: Mortality rate and overall survival by BTC subtype in England between 2001
and 2018
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cholangiocarcinoma; GBC, gallbladder cancer.
Source: Tataru (2023) (6).

1.3.3 Current pathway of care and treatment guidelines

1.3.3.1  Current patient pathway

1.3.3.11 Presentation and diagnosis of BTC

Initially, BTC is typically asymptomatic and patients often present after disease
progression with non-specific symptoms such as jaundice, tiredness, and itching (4).

Real-world data in England show 49.6% of patients with CCA and 46.2% with GBC
presented through accident and emergency (A&E), with fewer than 15% via the
2-week urgent referral pathway (6). NHS England highlighted GBC and CCA as
particularly aggressive cancers that should be diagnosed within 21 days, faster than

the 28-day best practice timed pathway standard (32).
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This pattern of late diagnosis in BTC is similar to other high mortality cancers (e.g.
pancreatic cancer) that are initially asymptomatic or present with non-specific
symptoms (33). Emergency presentations of cancers are generally associated with
advanced stage disease at diagnosis and poorer outcomes (6, 34). Furthermore,
there are often delays from diagnosis until treatment is initiated; in the UK, the
median time from advanced BTC diagnosis to treatment in 2018 to 2021 was

4.1 weeks (interquartile range [IQR]: 2.3, 8.3), primarily due to patient choice (17).

1.3.3.1.2 Provision of care

In England, adults with suspected or confirmed diagnosis of BTC should have
assessment, management, and specialist interventions delivered by Specialist
hepato-pancreatic biliary (HPB) Cancer Services, which includes management by a
specialist multi-disciplinary team (MDT) and a Clinical Nurse Specialist with expertise
in HPB cancers (35). However, in clinical practice, this may vary in the NHS (32, 36).

1.3.3.1.3 Treatment of BTC

Figure 5 presents the current treatment pathway for patients with BTC and the
proposed place in therapy for zanidatamab.

Figure 5: Current treatment pathway in BTC and zanidatamab's proposed place in
therapy
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Advanced or
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Abbreviations: BTC, biliary tract cancer; CisGem, cisplatin and gemcitabine; dMMR, mismatch repair deficient;
FGFR?2, fibroblast growth factor receptor 2; FOLFOX, folinic acid, fluorouracil and oxaliplatin; HER2, human
epidermal growth factor receptor 2; IDH1, isocitrate dehydrogenase 1; NICE, National Institute for Health and
Care Excellence; MSI-H, microsatellite instability-high; NTRK, neurotrophic tyrosine receptor kinase; TA,
technology appraisal.

Sources: Vogel (2025), relevant NICE TAs (14, 15, 18-20, 37-39).
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Surgery

The only curative option for BTC is surgical resection of local disease (14). The
majority of patients diagnosed with BTC will be unsuitable for surgery because their
cancer is already locally advanced or metastatic (5, 11). Only 21% of patients
diagnosed with CCA are considered to have early-stage disease (Stage 1 or 2) (11).
In addition, a high proportion of patients who have undergone resection will develop
cancer recurrence (40-42).

Active symptom control

Due to the aggressive nature of BTC, many patients are too unwell or do not survive
long enough to receive treatment (4, 43); real-world UK data found that
approximately 50% of patients with CCA receive no surgery, systemic therapy, or
stent insertion for their disease (43). As such, some patients are treated solely
palliatively with best supportive care (BSC) and/or ASC which only treats symptoms.
In this population, ASC includes interventions such as biliary drainage/stents
(surgical intervention to unblock or bypass blockages in the bile duct or small
intestine) and/or radiotherapy (44).

Pharmacological treatment

Pharmacological treatment of advanced BTC with systemic or targeted therapies
focuses on extending life and reducing symptoms, as described in European Society
for Medical Oncology (ESMO) and British Society for Gastroenterology (BSG)
guidelines (13, 14) (see Figure 5).

1L treatment for advanced BTC typically consists of cisplatin and gemcitabine
(CisGem) with durvalumab (13-15). Patients who experience disease progression or
unsuitable toxicity after 1L therapies can be offered 2L and third-line (3L) treatment
(13, 14, 25).

Currently, 2L treatment of advanced BTC comprises standard combination
chemotherapy (FOLFOX) combined with ASC for eligible patients (13, 45).
Real-world data of UK patients with BTC requiring 2L treatment (n=44) showed the
most common 2L regimens were FOLFOX (n=10; 22.7%), fluorouracil and oxaliplatin
(FOX) (n=8; 18.2%) and capecitabine and oxaliplatin (CAPOX) (n=8, 18.2%) (17).
However, the proportion of UK patients who live long enough or are fit enough to
receive further lines of treatment is low, with only 28.4% and 1.9% of patients
receiving 2L and 3L, respectively (17).

Burden of 2L chemotherapy

Combination 2L chemotherapy regimens, such as FOLFOX, can impose a
substantial symptomatic burden on patients, caregivers and nursing time (21, 46).
Patients must be assessed as fit enough for chemotherapy, due to the heavy
treatment burden and severe adverse events (AEs) associated with these regimens
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(21). Although FOLFOX is generally considered the current standard of care (SoC)
2L treatment for unresectable locally advanced or metastatic BTC, the burden of
treatment is often challenging and/or contraindicated, with only 28.4% of patients
receiving subsequent therapy after 1L (17, 21).

Administration of FOLFOX requires aseptic preparation of 3 drugs: folinic acid (FA),
fluorouracil (5FU), and oxaliplatin (23). FA and oxaliplatin are administered via
infusion through central venous access devices (peripherally-inserted central
catheter [PICC], central line, or portacath [availability dependent on centre]). These
‘central lines’ pose a substantial patient and healthcare burden, are associated with
AEs, require invasive procedures to insert and nursing time to maintain (23, 24, 47).
Following the 2-hour infusion of FA and oxaliplatin, patients receive 5FU
continuously over 46 hours via a portable pump (23). Removal of the pump requires
a further hospital attendance or a visit by a chemotherapy nurse (23). In addition,
before starting 5FU, patients must be tested for dihydropyrimidine dehydrogenase
(DPD) deficiency using a genetic test (23, 48).

1.3.3.2 Advanced BTC: treatment guidelines

ESMO and BSG guidelines recommend FOLFOX + ASC for 2L treatment of
advanced/metastatic BTC after 1L CisGem with durvalumab (13, 14) (Eigure 5).
Early detection (before treatment initiation) of actionable molecular targets is
recommended in these guidelines to allow for efficient initiation of treatment with
targeted therapies, if eligible (13, 14). Current National Institute for Health and Care
Excellence (NICE) guidelines for targeted therapies in the 2L treatment of advanced
BTC, supported by ESMO guidelines, recommend the use of pemigatinib (TA722) or
futibatinib (TA1005) for patients with advanced CCA with fibroblast growth factor
receptor 2 (FGFR2) fusion/rearrangement, and ivosidenib (TA948) for patients with
advanced CCA with isocitrate dehydrogenase 1 (IDH1) R132 mutation (18, 19), (20).

No targeted 2L treatments are currently recommended by NICE for patients with
HER2+ IHC3+ BTC. However, HER2-targeted therapies, including zanidatamab, are
recommended as a 2L treatment by ESMO (14).

1.3.3.3  Molecular profiling in BTC

ESMO, BSG, and local guidelines all recommend molecular profiling at diagnosis for
all patients with BTC (13, 14, 45). Approximately 40 to 60% of BTC tumours have
actionable molecular targets suitable for targeted therapy, including IDH1, fibroblast
growth factor receptor (FGFR), and neurotrophic tropomyosin kinase receptor
(NTRK) mutations (14, 49). Table 3 presents an overview of the frequency of
specific actionable targets in BTC.
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Table 3: Frequency of targetable genetic alterations in BTC

Gene Alteration type Frequencies in BTC
IDH1 (19) Mutation 1t0 18%
FGFR2 (18, 20) Fusion, mutation Fusion/rearrangement: <10%
Mutation: 2%
HER2 (ERBB2/3) Mutation, amplification Amplifications: 5 to 10%
Mutations: 3 to 5%
NTRK1-3 (37, 38) Fusion <1%

Abbreviations: BTC, biliary tract cancer; FGFR2, fibroblast growth factor receptor 2; HER2, human epidermal
growth factor receptor 2; IDH1, isocitrate dehydrogenase 1.
Source: Vogel (2025) (14), Rushbrook (2024) (13).

1.3.3.31 HER2 status

HER2 overexpression/amplification/mutation (ERBB2 gene) are potential actionable
targets in BTC, with approximately 5 to 10% of CCAs, and up to 20% of GBCs
suitable for HER2-targeted treatment (3, 25). However, there are currently no
HER2-targeted treatments available in England for this population.

HER2 testing at diagnosis and before 1L therapy is recommended by ESMO to allow
for targeted treatments in patients with HER2+ IHC3+ BTC, to inform treatment
decisions, and to potentially optimise outcomes for patients (14). HER2
overexpression/amplification/mutation can be detected through
immunohistochemistry (IHC) testing and/or next-generation sequencing (NGS)
(Figure 6) (14, 25), which are routine in NHS clinical practice (13, 45, 50).

HER?2 testing using NGS and/or IHC at diagnosis can determine if a patient has
HER2+ BTC and could be eligible for a HER2-targeted 2L therapy (Fiqure 6).
HER2/ERBB2 is now included in the National Genomic Testing Directory’s
multi-target small variant NGS panel already funded routinely in England to detect
IDH1 in CCA (50). In addition, an HER2+ IHC3+ result through IHC testing is
required to show if patients are eligible zanidatamab (Figure 6). HER2 IHC testing
should ideally be done upfront at diagnosis, known as ‘reflex’ testing, on samples
that are already HER2-positive by NGS (36). A clinical study showed that
approximately 77.5% of patients with HER2+ BTC were also classified as IHC3+
(22).

Figure 6: Algorithm to evaluate HER2 IHC3+ status at diagnosis

Tumour sample HER2 testing
from biopsy at > via NGS and/or > HER2+ IHC3+
diagnosis IHC

Treat with HER2-

targeted therapy

Abbreviations: HER2, human epidermal growth factor receptor 2; IHC, immunohistochemistry; NGS,
next-generation sequencing.
Sources: Adapted from Dumbrava (2019) (51) and Vogel (2025) (14).
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HER2 status has not been proven to be prognostic of patient outcomes in BTC, so it
is not expected that the survival of HER2+ patients would differ widely from BTC
populations without HER2 amplification, overexpression, or mutation (52). A
real-world analysis of 12 US patients with HER2+ BTC treated with 2L chemotherapy
identified consistent OS with previously reported OS in 2L BTC regardless of HER2
status (53).

Due to anatomical variation in cancer-inducing molecular alterations, patients with
BTC generally do not harbour both 1) an actionable mutation targeted by approved
precision medicines and 2) HER2 amplification, overexpression, or mutation (22, 36,
54). In the unlikely situation of a patient with co-existing mutations, concurrent
treatment with combined targeted therapies is not expected; instead, the decision on
choice of therapy at local MDTs or molecular tumour boards can be aided using
guidelines such as the ESMO European Society for Medical Oncology Scale for
Clinical Actionability of molecular Targets (ESCAT) framework (16).

1.34 Burden of disease

1.3.4.1 Clinical and humanistic burden

While early BTC diagnosis offers the potential for curative surgery, most patients are
not eligible for surgery, as diagnosis often occurs at an already advanced stage (11,
14). Furthermore, the chance of BTC recurrence following surgery is high, with
56.9% to 86.8% of patients experiencing disease recurrence (40-42).

A diagnosis of advanced BTC is devastating to patients and their families (4), driven
by poor prognosis and highly burdensome symptoms and treatment regimens that
impact on physical and cognitive functioning, work participation, and emotional
wellbeing (4, 7, 10, 55).

BTC has a considerable impact on the quality of life (QoL) of patients. Symptoms of
advanced BTC (including fatigue, lack of energy, and abdominal pain) and their
management (biliary drainage, radiotherapy, chemotherapy) are highly burdensome
and negatively impact daily functioning and QoL (10). The burden of these
symptoms extends beyond physical discomfort, resulting in a substantial negative
impact on patients’ emotional wellbeing, mental health, cognitive functioning, and
physical abilities (e.g. difficulty walking) (7, 10, 41). Fatigue is the most commonly
reported symptom in patients with CCA, with 67% of patients reporting this symptom
as having a considerable or great deal of impact on daily life (55).

The poor prognosis and daily symptoms of BTC create a substantial mental health
burden for patients and their families/caregivers, with many experiencing anxiety and
distress (7-10). In patients with CCA (n=707), 94% report depression and 34% report
moderately severe depression through the Patient Health Questionnaire-9 (PHQ)-9
score (55). In addition, the majority of caregivers of patients with CCA (n=60) report
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exhaustion when they go to bed (80%), emotional difficulty (72%), and minimal time
for themselves (70%) (55). The main challenges associated with caregiving for
patients with CCA are managing the emotional or mental distress of caregiving
(83%), pressure of understanding treatment options (60%), and pressure of
understanding CCA (55%) (55). Based on depression screening (PHQ-9 score),
10%, 25%, and 38% of caregivers report moderately severe, moderate, and mild
depression, respectively (55). Furthermore, almost half (47%) of employed
caregivers report a considerable or great deal of impact on employment (55).

The burden of being treated with 2L chemotherapy is substantial, with patients
requiring considerable time in hospital or outpatient settings for treatment, insertion
and maintenance of a central venous access device (Section 1.3.3.1.3), and often
experiencing severe chemotherapy-related AEs (21, 24, 46, 47). Due to the
aggressive nature of BTC, many patients are too unwell to tolerate 2L chemotherapy
and have minimal treatment options following 1L treatment (Section 1.3.5).
Availability of chemotherapy-free options, such as zanidatamab for patients with
HER2+ IHC3+ BTC, would offer patients a 2L treatment that could improve survival
over ASC, without the tolerability burden of chemotherapy (22, 54).

1.3.4.2 Economic and socioeconomic burden

Although UK-specific economic data for BTC are sparse, studies highlight the
healthcare resource utilisation (HCRU) and cost burden of living with this aggressive
cancer. Costs associated with treatment and diagnostics (including inpatient
hospitalisation and diagnostic imaging) are major contributors to the overall
economic burden of BTC globally (56).

A 2024 UK study showed that HCRU for patients with advanced BTC (n=150)
included an average of 0.36 A&E visits, 0.44 hospitalisations, and 14.09 office visits
per patient per year (17).

The per-patient cost generally increases as patients progress to subsequent lines of
therapy, leading to end-of-life costs (56). Patients at the end of life require
substantial health care, social care, and social security; the average public
expenditure per person in the last year of life in the UK is now estimated to be
£33,690, of which £25,460 relates to health and social care (57).

BTC can affect not only older but also younger patients of working age (less than

65 years) (17). In patients with BTC (n=23), approximately 50% reported being
unable to work due to the condition (10). In patients with CCA (n=707), 98% reported
impact of the disease on their work status (55). Furthermore, almost half (47%) of
employed caregivers report a considerable or great deal of impact on their
employment (55).
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1.3.5 Unmet need

Patients with HER2+ IHC3+ BTC have very limited treatment options after 1L
therapy with CisGem with durvalumab (14). It is unlikely that these patients would be
eligible for other targeted treatments due to the very low frequency of co-expression
of actionable mutations (22, 54). Therefore, HER2+ IHC3+ BTC patients are limited
to 2L treatment with standard combination chemotherapy with FOLFOX, which has
minimal impact on patient survival and is associated with considerable toxicity
concerns and poor tolerability (14, 21). Many patients with advanced BTC following
1L treatment are too unwell to undergo chemotherapy; only 28.4% (44 of 155) of UK
patients with advanced BTC who had 1L treatment received 2L treatment (17).

In the UK ABC-06 study, patients treated with FOLFOX and ASC showed only a
modest improvement in survival, with a median OS improvement of only 0.9 months
vs. palliative care with ASC alone (6.2 months [95% CI: 5.4, 7.6] vs. 5.3 months
[95% CI: 4.1, 5.8]) (21). In total, 69% of patients receiving FOLFOX in ABC-06
experienced Grade 3 to 5 AEs, including 3 (4%) chemotherapy-related deaths (21).

As such, patients with advanced or metastatic HER2+ IHC3+ BTC urgently need
effective 2L targeted therapies with a demonstrated survival benefit over
conservative management or standard chemotherapies, with a more manageable
tolerability profile, while maintaining their health-related quality of life (HRQoL).

1.3.6 Zanidatamab: innovation, mechanism of action and place in

treatment pathway

Zanidatamab is an innovative HER2-targeted therapy and represents a ‘step change’
in the 2L treatment of locally advanced or metastatic BTC. If recommended by NICE,
zanidatamab will be the first HER2-targeted therapy available to UK patients, whose
treatment options are currently limited to systemic chemotherapy with its associated
tolerability burden. Zanidatamab has the potential to transform treatment for patients
with HER2+ IHC3+ BTC, offering a chemotherapy-free option with improved survival
and a more manageable safety profile vs. the current SoC. The high unmet need in
BTC and innovation of zanidatamab is reflected in the

If recommended, zanidatamab will be indicated for
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Zanidatamab has a unique and innovative mode of action (Figure 7): itis a
humanised immunoglobulin G isotype 1-like dual bispecific antibody that targets 2
distinct domains of HER2 (58). The unique design and bispecific HER2-binding of
zanidatamab results in multiple mechanisms of anti-tumour action (58). Zanidatamab
reduces growth signalling, through promoting HER2 cluster formation on the cell
surface and internalisation of antibody-bound HER2 molecules. A major driver of
zanidatamab’s anti-tumour activity is the formation of large cell-surface HER2
clusters that promote complement-dependent cytotoxicity, receptor internalisation,
and immune cell recruitment (58). Zanidatamab recruits immune cells and
complement molecules to these antibody-HER2 clusters on the cell surface.
Recruited immune cells such as natural killer cells and macrophages are then able to
kill tumour cells via antibody-dependent cellular cytotoxicity or antibody-dependent
cellular phagocytosis. Activation of the complement pathway can either directly
trigger cellular death or recruit further immune cells (1).

Figure 7: Mechanism of action of zanidatamab in HER2+ IHC3+ BTC
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Abbreviations: ADCC, antibody-dependent cellular cytotoxicity; ADCP, antibody-dependent cellular phagocytosis;
HERZ2, human epidermal growth factor receptor 2; HER2+, human epidermal growth factor receptor 2-positive;
IHC, immunohistochemistry.

Source: Weisser (2023) (58).
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Figure 5 presents the proposed positioning of zanidatamab in the UK treatment
pathway. If recommended, zanidatamab would provide an additional treatment
option for patients with HER2+ IHC3+ BTC, replacing systemic chemotherapy
(FOLFOX + ASC). Zanidatamab could also provide a disease-modifying treatment
for those patients who are ineligible for or cannot tolerate chemotherapy, who
currently only receive ASC alone.

ESMO 2025 guidelines on the management of BTC already recommend
zanidatamab in this position of the treatment pathway (14).

Very few patients are expected to require subsequent therapies after 2L treatment in
BTC; only 1.9% of 155 UK patients treated between 2018 to 2021 were treated in 3L
(17). For these patients, 3L therapy in the existing treatment pathway (after FOLFOX
in 2L) is folinic acid, fluorouracil, and irinotecan (FOLFIRI). With the addition of
zanidatamab to the treatment pathway, clinical experts noted that FOLFOX would be
used in 3L following discontinuation of zanidatamab (36).

No additional service delivery needs are expected with zanidatamab, since
molecular profiling with IHC or NGS panels that already includes HER2/ERBB2
should be done at BTC diagnosis, which would identify a patient as HER2-positive
before 2L therapy. In order for a patient to be eligible for zanidatamab, a patient must
have confirmed HER2+ tumour status defined as a score of 3+ by IHC (1). The
biopsy required for this IHC test is recommended by clinical guidelines to be
conducted as early as possible at diagnosis. IHC HER2+ testing is already carried
out routinely for breast and gastric cancers in the NHS, and is already commonly
performed for BTC. Half of the 14 UK clinicians consulted in the Delphi panel stated
IHC was undertaken routinely in their clinical practice already. As such, minimal
additional service delivery will be needed to assess eligibility for zanidatamab at 2L.
In addition, zanidatamab monotherapy will be administered intravenously in
outpatient settings already set up to deliver chemotherapy for this patient population.
As a single agent delivered intravenously via a peripheral canula, zanidatamab has
the potential to reduce pharmacy time, nursing time, infusion time, and maintenance
time, when compared with FOLFOX which requires 3 agents delivered via a
PICC/portacath as well as an infusion pump over 46 hours, in 14-day cycles.

1.4 Equality considerations

No equality issues associated with zanidatamab are foreseen. However, increased
access to targeted therapies, including zanidatamab may reduce health inequalities
in UK patient populations with BTC.

People in England in the most socioeconomically deprived groups have a higher
incidence of BTC and higher mortality rates from BTC (6). In 2016 to 2018, the
age-standardised mortality rates per 100,000 person-years in the most deprived and
least deprived CCA groups were 5.9 (95% CI: 5.6, 6.2) and 4.3 (95% ClI: 4.1, 4.5),
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respectively, resulting in a “mortality deprivation gap” of 37%. The corresponding
differences were 1.4 (95% ClI: 1.2, 1.5) and 0.8 (95% CI: 0.7, 0.9) for GBC, and 0.3
(95% CI: 0.2, 0.4) and 0.3 (95% CI: 0.3, 0.4) for AoV cancer (6). In addition, patients
with BTC showed substantial regional variation, with the highest incidence and
mortality rates in the North of England (6).

Furthermore, considerable disparity is seen in survival between patients treated in
the UK compared with other European countries. A real-world study of patients
diagnosed with advanced BTC between 2018 and 2021 showed patients in the UK
have lower median OS compared with Germany, France, Italy, and Spain (Figure 8),
with a statistically significantly difference of 4.6 months overall (17).

Figure 8: Real-world overall survival of advanced BTC patients diagnosed between
2018 and 2021 (Kaplan-Meier)
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Abbreviations: 1L, first line; BTC, biliary tract cancer; Cl, confidence interval; rwOS, real-world overall survival.
Source: Bridgewater (2024) (17).
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2 Clinical effectiveness

Summary: zanidatamab clinical effectiveness and safety

o Efficacy and safety of zanidatamab in patients with HER2+ IHC3+ BTC after 1 or more
previous systemic therapies was assessed in the key Phase 2b trial (HERIZON-BTC-01), a
Phase 1 trial (ZWI-ZW25-101) (59), and real-world studies in England (60) and France (61):
o In HERIZON-BTC-01 (a global, multi-centre, single-arm clinical trial, and the largest to

date in 2L+ HER2+ BTC), zanidatamab showed meaningful clinical benefit in patients
with HER2+ IHC3+ BTC (n=62) and maintained QoL (22, 62):

Confirmed ORR in 51.6% of patients

Rapid and durable responses, with median DOR of 14.9 months

Median OS of 18.1_months and a 12-month OS rate of 65.0%

Median PFS of 7.2 months.

Modest HRQoL improvement from baseline, particularly in patients with CR or PR
o Results from ZWI-ZW25-101 (HER2+ IHC3+ BTC, n=14), align with the clinical

effectiveness profile seen in HERIZON-BTC-01 (63)

o Real-world evidence of patients with HER2+ IHC3+ BTC treated with zanidatamab in
France and England supports the efficacy seen in clinical trials:
= England (n=13 evaluable patients): ORR = 54%; DCR = 62% (60)
= France (n=12 IHC3+): median PFS: 8 months; 1-year estimated OS rate: 90.9% (61)

¢ In the absence of head-to-head trial data, indirect comparisons show zanidatamab
monotherapy has better efficacy vs. relevant comparators (FOLFOX + ASC and ASC alone
from ABC-06):

o Compared through unanchored MAIC (HERIZON-BTC-01 and ABC-06 ftrials),
zanidatamab showed improvements in OS vs. FOLFOX + ASC (weighted HR: ) or
ASC alone (weighted HR: JJl]) and PFS vs. FOLFOX + ASC (weighted HR: )

o A weighted comparison of IHC3+ patients in HERIZON-BTC-01 and an external control
arm of IHC3+ patients treated with chemotherapy in the US showed longer median OS
(HR: 0.29) and PFS (HR:0.47) with zanidatamab (53)

o In naive comparisons with the UK ABC-06 trial, zanidatamab shows a substantial
survival benefit (OS: 18.1_months) vs. FOLFOX + ASC (OS: 6.2 months) and ASC alone
(OS: 5.3 months) (21, 54)

o Due to methodological uncertainties (as noted in previous TAs) with the MAIC and the
external control arm, naive comparison of zanidatamab vs. FOLFOX + ASC and ASC
alone is taken forward as the base case approach

¢ Clinical trial and real-world evidence support a well-tolerated safety profile with zanidatamab,
including fewer incidences of severe (Grade 3 to 5) AEs than FOLFOX + ASC (21, 54):

o In HERIZON-BTC-01, 1% of all patients treated with zanidatamab experienced Grade
3 or 4 TRAEs

o In ABC-06, patients treated with FOLFOX experienced 38.3% of Grade 3 to 5 TRAEs,
with 3 (4%) chemotherapy-related deaths

o Inreal-world evidence, patients in England (n=20) treated with zanidatamab experienced
only 1 (5%) severe (Grade 3) AE of diarrhoea (60), while patients in France (n=20; all
patients [IHC2+ and IHC3+])) reported no severe (Grade 3+) AEs (61)

e Zanidatamab monotherapy provides a much-needed chemotherapy-free HER2-targeted
treatment for patients with HER2+ IHC3+ BTC, with substantial improvements in survival
compared with FOLFOX + ASC and improved tolerability, whilst maintaining QoL (21, 54).
The favourable safety profile of zanidatamab also offers patients not fit enough for
chemotherapy a life-extending treatment option
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2.1 Identification and selection of relevant studies

A systematic literature review (SLR) was conducted in August 2023, with updates in
September 2024 and March 2025, to identify all relevant clinical data assessing the
clinical effectiveness and safety of treatments for advanced or metastatic BTC, in
patients who have been previously treated with 1 or more lines of therapy.

An overview of the methodology, including search strategy, Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram, list of
included studies and list of excluded studies at full paper review is provided in
Appendix B.

2.2 List of relevant clinical effectiveness evidence

The clinical SLR database searches identified 2 studies reporting on the efficacy and
safety of zanidatamab in patients with HER2+ locally advanced or metastatic BTC.

HERIZON-BTC-01 (NCT04466891) was a pivotal Phase 2b open-label, single-arm,
multi-centre international study to assess the efficacy and safety of zanidatamab and
is considered the key evidence for zanidatamab (22). Data from HERIZON-BTC-01
has been included in the economic model presented in this submission.

The second study, ZWI-ZW25-101 (NCT02892123), was a Phase 1 dose-escalation
and expansion study of zanidatamab in HER2-expressing or HER2-amplified solid
tumours, including BTC (63). Zanidatamab demonstrated encouraging, durable anti-
tumour activity in patients with HER2+ BTC in the Phase 1 study (63), which was
largely consistent with the results from the HERIZON-BTC-01 trial (22). However, the
study enrolled a small BTC population and was not sufficiently powered to detect
significant differences between treatment groups. Therefore, these data are only
considered as supportive evidence; key findings from this study are presented in
Appendix L.

In addition to the 2 studies identified through database searches in the clinical SLR,
Jazz Pharmaceuticals identified 2 further studies that provide supportive evidence for
clinical effectiveness and safety; these are real-world studies of patients treated with
zanidatamab under compassionate use in England (University College London
Hospital [UCLH]) (60) and France (61).

An overview of the studies used to support this submission are presented in Table 4.
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Table 4: Clinical effectiveness evidence for zanidatamab in 2L HER2+ BTC

single-arm, multi-centre
international study

escalation and expansion
trial

Study HERIZON-BTC-01 ZWI-ZW25-101 UCLH real-world evidence France real-world study
study
Study design Phase 2b, open-label, Phase 1, multi-centre, dose- | Retrospective, Retrospective,

observational, real-world
study

observational, real-world
study

Population

Patients with HER2-amplified,
unresectable, locally advanced,
or metastatic BTC

o Full population: n=87
e Cohort 1 (IHC2/3+): n = 80
o HER2+ IHC3+: n=62

Patients with
HER2-amplified solid
tumours, including BTC

o Full population (Part 2):
n=86

e BTC population (Part 2):
n=22

e HER2+ [HC3+ BTC: n=14

Patients with HER2-
amplified BTC after 1L
treatment with CisGem =
durvalumab

o Full population: n=20

e 2L+ HER2+ IHC3+: n=NR

Patients with HER2+ BTC
previously treated with
systemic therapy

¢ Full population: n=20
e 2L+ HER2+ |[HC3+: n=12

Intervention(s)

Zanidatamab

Zanidatamab

Zanidatamab

Zanidatamab

Comparator(s) N/A — HERIZON-BTC-01 was a | N/A — ZWI-ZW25-101 was a N/A N/A
single arm study single arm study
Indicate if study Yes Yes No No
supports application for
marketing authorisation
Indicate if study used in Yes No — supportive evidence for Yes - real-world patient No — supportive evidence for
the economic model efficacy and safety only demographics used in efficacy and safety only
scenario analyses

Rationale if study not N/A HERIZON-BTC-01 was N/A HERIZON-BTC-01 was
used in model considered more appropriate considered more appropriate

for inclusion in the model for inclusion in the model
Reported outcomes ORR ORR ORR PFS
specified in the decision 0s PFS 0Ss 0Ss

t
problem PFS AEs AEs AEs
TTD
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e |HC3+ subpopulation TFLs
DCO 11t July 2024 (62)

o SAP (65)
Publications:

¢ Harding (2023) (primary
publication) DCO 10th
October 2022 (22)

e Pant (2024) DCO 28t July
2023 (66)

e Pant (2024) DCO 10t
October 2022 (67)

¢ Meric-Bernstam (2022)
(63)

Study HERIZON-BTC-01 ZWI-ZW25-101 UCLH real-world evidence France real-world study
study
AEs
HRQoL

All other reported DOR CBR N/A DCR
outcomes DCR DCR DOR
Key data sources Unpublished data: Unpublished data: Publication: Publication:

e CSP (64) e CSR (59) e Crespo-Cruz (2025) (60) e Smolenschi (2025) (61)

e CSR DCO 11t July 2024(54) | Publication:

Data included in
submission dossier

Methodology: Section 2.3.1

Clinical effectiveness: Section
2.6.1 (IHC3+) and Appendix J
(full population and interim
DCO)

Safety: Section 2.11.1

Methodology: Appendix L.1

Clinical effectiveness:
Appendix L.2

Safety: Appendix D.1

Methodology: Section
2.3.21

Clinical effectiveness:
Section 2.6.2.1

Safety: Section 2.11.2

Methodology: Section
2.3.2.2

Clinical effectiveness:
Section 2.6.2.2

Safety: Section 2.11.2

Abbreviations: AE, adverse event; BTC, biliary tract cancer; CBR, clinical benefit rate; CSP, clinical study protocol; CSR, clinical study report; DCR, disease control rate; DOR,
duration of response; HRQoL, health-related quality of life; IHC, immunohistochemistry; NR, not reported; ORR, objective response rate; OS, overall survival; PFS,

progression-free survival; SAP, statistical analysis plan; TFL, tables, figures, lists; TTD, time to treatment discontinuation; UCLH, University College London Hospitals.
TOutcomes in bold are the outcomes incorporated into the model.
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2.3 Summary of methodology of the relevant clinical

effectiveness evidence

2.3.1 HERIZON-BTC-01

2.3.1.1  Summary of trial methodology

An overview of HERIZON-BTC-01 methodology is presented in Table 5. Full details
are provided from Section 2.3.1.1.1 onwards.

Table 5: Summary of HERIZON-BTC-01 methodology
Study reference/lID HERIZON-BTC-01 (NCT04466891)

Global, multi-centre, single-arm, Phase 2b trial of zanidatamab (20 mg/kg
IV Q2W) in patients with HER2-amplified, unresectable, locally advanced,
or metastatic BTC (including GBC, iCCA, and eCCA subtypes) with
disease progression on previous gemcitabine-based therapy

Study design

Patients were recruited into 32 clinical trial sites in Canada, Chile, China,
France, Italy, South Korea, Spain, UK, and USA

Eligible patients were aged 218 years with HER2-amplified BTC
Eligibility criteria confirmed by ISH per central testing, at least 1 measurable target lesion
per RECIST v1.1, and an ECOG PS of 0 or 1 (22)

Location/setting

e Overall population: n= 87

Population and — Cohort 1 (HER2 IHC3+ and 2+ tumours): n=80
sample size 0 IHC3+ subpopulation: n=62

— Cohort 2 (HER2 IHC1+ or 0 tumours): n=7
Primary endpoint ¢ cORR by RECIST v1.1, assessed by ICR

e cORR by RECIST v1.1, assessed by INV
e DCR by RECIST v1.1, assessed by ICR and INV
¢ DOR by RECIST v1.1, assessed by ICR and INV

e Proportion of patients with DOR at least 16 weeks by RECIST v1.1,
assessed by ICR and INV

e PFS by RECIST v1.1, assessed by ICR and INV
e OS
e AEs

Exploratory ¢ HRQoL (EQ-5D-5L and BPI-sf)
outcomes

Secondary endpoint

Abbreviations: cORR, confirmed objective response rate; DOR, duration of response; HER2, human epidermal
growth factor receptor 2; HRQoL, health-related quality of life; ICR, independent central review; RECIST,
response evaluation criteria in solid tumours.

Sources: Harding (2023) (22); HERIZON-BTC-01 CSR (2025) (54).

231141 Trial design

HERIZON-BTC-01 was a Phase 2b, open-label, single-arm, multi-centre
international study to assess the efficacy and safety of treatment with zanidatamab in
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patients with HER2-amplified, unresectable, locally advanced, or metastatic BTC
previously treated with 1 or more lines of therapy with disease progression on
previous gemcitabine-based therapy (22). HERIZON-BTC-01 is the largest clinical
trial to date in 2L+ HER2+ BTC.

New or archival tumour tissue was required from each patient for HER2 amplification
and HER2 protein expression testing using in-situ hybridisation (ISH) and IHC
assays, respectively. Patients were tested for HER2 status any time after diagnosis
of advanced or metastatic disease, but before trial enrolment (54). Patients who had
HER2-amplified tumours confirmed by central laboratory ISH were enrolled into
prospectively defined cohorts based on HER2 IHC score:

e Cohort 1: patients with HER2-amplification by ISH and HER2 overexpression
by IHC, with a score of IHC2+ or IHC3+, defined as HER2+ (n=80)

e Cohort 2: patients with HER2-amplification by ISH and HER2 overexpression
by IHC, with a score of IHCO or IHC1+, defined as HER2- and HER2-low,
respectively (n=7)

All patients enrolled in HERIZON-BTC-01 received zanidatamab intravenously at

20 mg/kg every 2 weeks (Q2W) on Days 1 and 15 of each 28-day cycle. The
recommended dosage of zanidatamab (20 mg/kg Q2W) was based on results from
the dose-expansion part of the Phase 1 trial ZWI-ZW25-101, which investigated
zanidatamab in patients with HER2-expressing solid tumours (54) (see Appendix L).
Patients continued on zanidatamab treatment until unacceptable toxicity, disease
progression, death, loss to follow-up, pregnancy, physician decision, or withdrawal of
consent (54). An overview of the trial design is presented in Figure 9.

Figure 9: HERIZON-BTC-01 study design

Primary endpoint:

Patients with (Assessed in Cohort 1)

HER2-amplified BTC  dwovles pyerysweeks | o PerIOR
CT/MRI
Day 1 Day 15 Selected secondary endpoints:
H itivals per RECIST v1.1 ry P
Cohort 1 (HER2-positive): I I I » Duration of response
IHC 2+ or 3+ I » Disease control rate

Cohort 2: Zanidatamab » Progression-free survival
20mg/kg IVt * Overall survival
IHC 0 or 1+
(Q2W) « Freguency and severity of AEs
» Frequency of SAEs and deaths

TWith mandatory premedication for IRR prophylaxis

Abbreviations: AE, adverse event; BTC, biliary tract cancer; cORR, confirmed objective response rate; CT,
computed tomography; HER2, human epidermal growth factor receptor 2; ICR, independent central review; IHC,
immunohistochemistry; IRR, infusion-related reaction; IV, intravenous; MRI, magnetic resonance imaging; Q2W,
every 2 weeks; RECIST, Response Evaluation Criteria in Solid Tumours; SAE, serious adverse event.

Source: Adapted from Harding (2023) (22).
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23.1.1.2 Study objectives

The primary objective of HERIZON-BTC-01 was to evaluate the anti-tumour activity
of zanidatamab monotherapy in patients with advanced or metastatic
HERZ2-amplified BTC previously treated with 1 or more previous lines of therapy (54).

Secondary objectives of the study, relevant to this appraisal, were:

e To further evaluate the anti-tumour activity of zanidatamab monotherapy in
patients with advanced or metastatic HER2-amplified BTC

e To evaluate the safety and tolerability of zanidatamab monotherapy in
participants with advanced or metastatic HER2-amplified BTC

23113 Study locations

Patients were recruited at 32 clinical trial sites in Canada, Chile, China, France, Italy,
South Korea, Spain, UK, and US (22), including 2 patients from 1 site in the UK.

23114 Data cut-offs

Three data cut-offs (DCOs) were performed. The primary DCO collected data up to
10" October 2022, with subsequent DCOs (28" July 2023, 11t July 2024) collecting
updated results from longer follow-up of the original study participants.

The final DCO (11t July 2024) has been used to inform the economic model and
outcomes from this DCO are presented throughout this submission as confidential.
As the interim DCO (28" July 2023) was used to inform the European Medicines
Agency (EMA) regulatory submission, these results have been presented alongside
the final DCO throughout the submission. Full trial results from the interim DCO can
also be found in Appendix J.

No further DCOs are planned and the trial results presented from the final DCO are
considered final.

23115 Eligibility criteria

Patients eligible for enrolment in the HERIZON-BTC-01 trial were aged 18 years or
older with pathologically confirmed, unresectable, locally advanced or metastatic
HER2-amplified GBC, iCCA, or eCCA (22). Patients must have also received at least
1 previous gemcitabine-containing systemic chemotherapy regimen for unresectable,
locally advanced or metastatic disease, or were in the neoadjuvant or adjuvant
setting with progression or recurrence within 6 months of completion.

Patients were excluded from the trial if they had previously received treatment with
HER2-targeting agents; received systemic anticancer therapy within 3 weeks of, or
radiotherapy within 2 weeks of the first dose of zanidatamab; had untreated or
symptomatic central nervous system (CNS) metastases; or had leptomeningeal
disease (54).
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Details of key inclusion and exclusion criteria for HERIZON-BTC-01 are presented in
Table 6. A full list of inclusion and exclusion criteria are presented in Appendix K.

Table 6: Eligibility criteria - HERIZON-BTC-01

Inclusion

Exclusion

e Males and females aged 18 years of age or
oldert

o Histologically or cytologically confirmed
BTC, including iCCA, eCCA, and GBC

¢ Locally advanced or metastatic BTC, not
eligible for curative resection,
transplantation, or ablative therapies

e Received at least 1 prior gemcitabine-
containing systemic chemotherapy regimen
for advanced disease, and experience
disease progression after or developed
intolerance to the most recent prior therapy

o Atleast 1 measurable target lesion by
RECIST v1.1

¢ Positive test for HER2 amplification by ISH
assay

e ECOGPSOor1

¢ Adequate haematologic, liver, cardiac, and
kidney function

¢ Negative serum or urine pregnancy test, for
relevant participants, within 3 days prior to
first dose of zanidatamab

Patients who had received systemic anticancer
therapy or radiotherapy within 3 and 2 weeks,
respectively, of the first dose of zanidatamab

Maijor surgery within 4 weeks of the first dose
of zanidatamab

Prior treatment with HER2-targeted agents

Untreated or symptomatic CNS metastases, or
radiation treatment for CNS metastases within
4 weeks of the first dose of zanidatamab

Known leptomeningeal disease

Concurrent uncontrolled or active hepatobiliary
disorders or untreated or ongoing
complications after laparoscopic procedures or
stent placement

Prior or concurrent malignancy or treatment
with the potential to interfere with the safety or
efficacy of the assessment of the
investigational regimen

Significant acute infection or chronic infections
not stabilised with treatment

Active hepatitis, HIV-1, or HIV-2

Breastfeeding or pregnancy, or patients
planning pregnancy

History of life-threatening hypersensitivity to
monoclonal antibodies, recombinant proteins,
or excipients in the drug formulation of
zanidatamab

Treatment with anthracyclines within 90 days
of first dose of zanidatamab

Use of systemic corticosteroids within 2 weeks
of first dosing

Ongoing, clinically significant toxicity (Grade 2
or higher) associated with prior cancer
therapies

QTcF greater than 470 ms

History of myocardial infarction or unstable
angina within 6 months prior to enrolment

Acute or chronic uncontrolled pancreatitis or
Child-Pugh Class C liver disease

Any other factors that could impact safety or
compliance with study procedures.

Abbreviations: eCCA, extrahepatic cholangiocarcinoma; ECOG, Eastern Cooperative Oncology Group; GBC,
gallbladder cancerHER2, human epidermal growth factor receptor 2; iCCA, intrahepatic cholangiocarcinoma;

ISH, in-situ hybridisation; PS, performance status.

Source: Harding (2023) (22); HERIZON-BTC-01 CSR (2025) (54).
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2.3.1.1.6 Required, permitted, and disallowed concomitant medications

Concomitant medications that were required, permitted, or disallowed during
HERIZON-BTC-01 were as follows:

¢ Required medications: All participants received mandatory prophylactic
treatment for potential infusion reactions 30 to 60 minutes before each
zanidatamab infusion. Pretreatment prophylaxis included corticosteroids (either
hydrocortisone 100 mg IV or dexamethasone 10 mg IV or equivalent or per
institutional guidelines), antihistamines (diphenhydramine 50 mg orally or IV or
per institutional guidelines), and acetaminophen or paracetamol (650 to
1,000 mg orally or per institutional guidelines).

e Permitted medications: Concomitant medications for supportive therapy,
including transfusions and bisphosphonates, and supportive care treatments,
including growth factors and colony-stimulating factors, were allowed as
required. Corticosteroid treatment (topical, ocular, intra-articular, intranasal,
and/or inhalational) was permitted for acute medical conditions, for
physiological replacement of systemic corticosteroids, for prophylaxis, and for
treatment of non-autoimmune conditions. Routine prophylaxis with non-live
vaccines and vaccines for COVID-19 were allowed. For patients who
experienced an infusion reaction despite the required prophylaxis, other
medication (per investigator or institutional standards), including H2-blockers,
could be given in addition to the required medications. All other therapies not
specifically listed in the exclusion criteria or prohibited therapy were also
permitted.

o Disallowed medications: Patients were not permitted to receive cancer-
related surgery, other investigational therapy, or systemic anti-cancer therapy
during the study. Chinese or other herbal medicines, for the treatment of
cancer, were also prohibited. Radiation therapy was generally prohibited;
however, was permitted under certain circumstances (e.g. palliative radiation
therapy to non-target sites) with sponsor approval. Use of alternative
supplemental therapies was discouraged.

23117 Trial endpoints
Efficacy and safety outcomes

Table 7 presents the endpoints assessed in HERIZON-BTC-01 and their
corresponding definitions. The primary endpoint of the HERIZON-BTC-01 trial was
confirmed objective response rate (CORR) as assessed by independent central
review (ICR) for Cohort 1. Secondary endpoints included duration of response
(DOR) by response evaluation criteria in solid tumours (RECIST) v1.1, proportion of
patients with a DOR 16 weeks or greater by RECIST v1.1, disease control rate
(DCR) by RECIST v1.1, progression-free survival (PFS) by RECIST v1.1, and OS,
all of which were assessed by ICR and investigator assessment (INV). Objective
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response rate (ORR) was additionally assessed as a secondary endpoint by INV. All
endpoints were also evaluated in Cohort 2 (54).

Safety analyses included frequency and severity of AEs, SAEs, deaths, clinical
laboratory abnormalities, and frequency of dose modifications or discontinuation of
zanidatamab (54). All AEs were coded to standard ‘preferred terms’ and system
organ classifications using medical dictionary for regulatory activities (MedDRA)
v25.0. Severity was graded by study investigators using National Cancer
Institute-common terminology criteria for adverse events (NCI-CTCAE) v5.0 (54).

Table 7: Summary of efficacy and safety endpoints — HERIZON-BTC-01

Study endpoint

Definition

Primary endpoint

cORR

Confirmed objective response was defined as achieving a
confirmed BOR of CR or PR per RECIST v1.1

Secondary endpoints

ORR by RECIST v1.1 assessed
by INV

Objective response was defined as achieving a BOR of CR or
PR per RECIST v1.1.

DOR by RECIST v1.1 assessed
by ICR and INV

DOR was defined as the time from the first confirmed objective
response (CR or PR) to documented PD per RECIST v1.1, or
death from any cause. Patients who were alive and had not
progressed at the time of the analysis were censored at the time
of their last tumour assessment that was a CR, PR, SD, or non-
CR/non-PD

Proportion of patients with a
DOR =16 weeks by RECIST
v1.1, assessed by ICR and INV

The proportion of patients with a DOR (i.e. the time from the first
confirmed objective response [CR or PR] to documented PD per
RECIST v1.1, or death from any cause) of = 16 weeks

DCR by RECIST v1.1 assessed
by ICR and INV

Disease control was defined as a BOR of stable disease or
confirmed CR or PR per RECIST v1.1.

PFS by RECIST v1.1 assessed
by ICR and INV

PFS was defined as the time from the first dose of study
treatment to the date of documented disease progression (per
RECIST v1.1) or death from any cause, whichever occurred
first. Patients who were alive and had not progressed at the
time of the analysis were censored at the time of their last
tumour assessment that was a CR, PR, SD, or non-CR/non-PD.

oS

OS was defined as the time from the first dose of study
treatment until the date of death from any cause or date last
known alive for patients who did not die.

Patients alive at the time of analysis were considered as
censored on the date the subject was last known to be alive (i.e.
date of last contact).

Safety

Frequency and severity of AEs,
SAEs, deaths laboratory
abnormalities, and frequency of
zanidatamab dose modification
or discontinuation

AEs were defined as AEs with an onset during or after receipt of
the first dose of zanidatamab and up to and including 30 days
after the last dose.

SAEs were summarised by preferred term and SOC using
counts and percentages. Multiple occurrences of the same SAE
within a patient were counted only once for the timeframe under
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Study endpoint Definition

consideration. In addition to summary tables, listings of SAEs
were produced.

A summary of deaths including cause of death was produced
showing deaths that occurred <30 days after the last dose vs.
those that occurred >30 days after the last dose. A listing of all
deaths was also provided.

Abbreviations: BOR, best overall response; cORR, confirmed objective response rate; CR, complete response;
DCR, disease control rate; DOR, duration of response; ICR, independent central review; INV, investigator
assessment; ORR, objective response rate; OS, overall survival; PD, progressive disease; PFS, progression-free
survival; PR, partial response; RECIST, response evaluation criteria in solid tumours; SAE, serious adverse
event; SOC, standard of care.

Source: HERIZON-BTC-01 CSR (2025) (54).

Patient-reported outcomes

HRQoL was assessed using the EQ-5D-5L questionnaire, the Brief Pain Index-short
form (BPI-sf), and opioid use.

Key outcomes assessed using the EQ-5D-5L and BPI-sf were as follows:

e Frequency and percentage of reported responses to the 5 dimensions of the
EQ-5D-5L

o Patient’s self-reported health status on a visual analogue scale (EQ-VAS) and
disease-related pain (BPI-sf) at baseline, end of treatment, time of BOR, and
best score while on treatment, was summarised using descriptive statistics.
Change from baseline for the EQ-VAS and BPI-sf was defined for each patient
at each post-baseline time point as the post-baseline score minus the baseline
score

231138 Pre-planned subgroups
Prespecified subgroup analyses for efficacy endpoints included:

e Age (<65 or 265 or <75 or 275)

e Sex (male or female)

¢ Race (Asian or non-Asian)

e Geographical region (North America, Asia, or other)

e HER2 IHC score (2+ or 3+)

¢ Anatomical site (GBC, iCCA, eCCA)

e Number of previous therapies for advanced disease (<2 or 22)
¢ Disease stage at baseline (Stage 1B, Il or V)

¢ Intolerance to most receive previous treatment (yes or no)

e Baseline ECOG PS (0O or 1)

Note: As IHC3+ BTC is the population of interest for this submission, all data
presented in this section refer to the IHC3+ subpopulation of Cohort 1 from the
HERIZON-BTC-01 trial (i.e. patients with HER2+ IHC3+ disease) (1, 54).
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Disease response by disease subtype is presented in Appendix C. No additional

subgroup data are presented.

2.3.1.2 Baseline characteristics and demographics

2.31.21 Full trial population

Baseline (BL) patient characteristics for the full trial population showed no
meaningful differences to the population relevant to the proposed marketing
authorisation (IHC3+; please see Section 2.3.1.2.2). Characteristics and
demographics of the full trial population are presented in Appendix J.1.

2.3.1.2.2 IHC3+ population

Patient characteristics at baseline are summarised in Table 8, characteristics of the
full Cohort 1 and the IHC3+ population were similar. The median age was I years
(range: - years), with - aged below 65 years. There was a slightly greater

of patients were of Asian ethnicity. The

proportion of females ( ) and
majority of patients (| ) had an Eastern Cooperative Oncology Group (ECOG)

performance status (PS) score of 1.

Table 8: Characteristics of participants with HER2+ BTC in HERIZON-BTC-01 at

baseline (SAS)

HERIZON-BTC-01 Cohort 1 (IHC2/3+) IHC3+
Baseline characteristics (n=80) (n=62)
Age, years
Mean (StD) 62.5 (9.56) -
Median (min, max) 64.0 (32, 79)
Age category, n (%)
<65 years 41 (51.3) -
265 years 39 (48.8)
Sex, n (%)
Female 45 (56.3) -
Male 35 (43.8)
Race,t n (%)
American Indian or Alaska Native 1(1.3)
Asian 52 (65.0)
White 23 (28.8)
Not reportable* 2 (2.5)
Unknown 2 (2.5)
Race,t n (%)
Asian 52 (65.0) -
Non-Asian 28 (35.0)
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HERIZON-BTC-01 Cohort 1 (IHC2/3+) IHC3+
Baseline characteristics (n=80) (n=62)

Geographic region, n (%)

North America 18 (22.5)
Asia 50 (62.5)
Other 12 (15.0)

ECOG PS, n (%)
0 22 (27.5)
1 58 (72.5)

Abbreviations: BTC, biliary tract cancer; ECOG, Eastern Cooperative Oncology Group; HER2+, human epidermal
growth factor receptor 2-positive; IHC, immunohistochemistry; PS, performance status; SAS, safety analysis set.
TParticipants could select more than 1 race category.

*Not reportable: Collection and/or reporting of this information was prohibited by local and/or regional laws and
regulations.

Source: EMA EPAR (2025) (68), HERIZON-BTC-01 IHC3+ subgroup analysis (2025) (62).

BL disease characteristics are presented in Table 9, characteristics of the full Cohort
1 and the IHC3+ population were similar. Approximately half (-) of IHC3+ patients
in HERIZON-BTC-01 had GBC; - of these patients had progressed on prior
therapy and - were intolerant to prior therapy.

Table 9: Disease characteristics for participants with HER2+ BTC in HERIZON-BTC-01
at baseline (SAS)

HERIZON-BTC-01 Cohort 1 (IHC2/3+) IHC3+
Disease characteristics (n=80) (n=62)
Disease subtype, n (%)
GBC 41 (51.3)
iCCA 23 (28.8)
eCCA 16 (20.0)
Perihilar 8 (10.0) .
Distal 8 (10.0)
Stage at initial diagnosis, n (%)
I 2(2.5)
Il 9(11.3)
I 23 (28.8)
\Y] 44 (55.0)
Unknown 2 (2.5)
Stage at study entry," n (%)
A 1(1.3)
1B 8(10.0)
v 27 (33.8)
IVB 44 (55.0)
Baseline hepatic impairment,* n (%)
None 44 (55.0)
Mild 35 (43.8)
Moderate 1(1.3)
Severe 0
Baseline renal impairment,§ n (%)
Normal 27 (33.8) -
Mild to moderate 53 (66.3)
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HERIZON-BTC-01 Cohort 1 (IHC2/3+) IHC3+
Disease characteristics (n=80) (n=62)

Outcome to most recent prior therapy, n (%)
Progressed 72 (90.0)
Intolerant 8 (10.0)

Time from initial diagnosis to metastatic or locally
advanced (months)
Mean (StD) 4.7 (9.76)

Prior history of brain metastases, n (%)

I
Yes 1(1.3)
No 79 (98.8) *
]
I

Baseline sum of diameters,* (mm)
Independent central review

Median (min, max) 68.0 (13, 183)
Investigator
Median (min, max) 67.5 (14, 205)

Abbreviations: BTC, biliary tract cancer; eCCA, extrahepatic cholangiocarcinoma; GBC, gallbladder cancer;
iCCA, intrahepatic cholangiocarcinoma; IHC, immunohistochemistry; SAS, safety analysis set; StD, standard
deviation.

TDisease staging varied by disease subtype; categories IV and IVB are mutually exclusive.

*Per criteria of National Cancer Institute Organ Dysfunction Working Group.

SBaseline renal impairment per the Cockcroft-Gault formula for estimating creatinine clearance and FDA
guidance titled: Pharmacokinetics in Patients with Impaired Renal Function — Study Design, Data Analysis, and
Impact on Dosing and Labeling, September 2020.

fBased on central laboratory companion diagnostic testing.

TTAll participants enrolled in the study were ISH+ at screening, based on a central laboratory companion
diagnostic test.

#Sum of diameters of target lesions selected for disease response assessment per RECIST v1.1 tumour
assessment.

Source: EMA EPAR (2025) (68), HERIZON-BTC-01 IHC3+ subgroup analysis (2025) (62).

Prior anti-cancer therapies at baseline are presented in Table 10. All patients
received at least 1 gemcitabine-based therapy, as per the inclusion criteria.

Table 10: Prior anti-cancer therapies at baseline (SAS)

HERIZON-BTC-01 Cohort 1 (IHC2/3+) IHC3+
(n=80) (n=62)

Prior systemic cancer therapy, n (%)

Yes 80 (100.0) I
Number of regimens

Median (min, max) 1.0 (1, 8) I
Prior therapy for metastatic or locally advanced

disease,’ n (%)

Yes 80 (100.0) ]
Number of regimens*

Median (min, max) 1.0(1,7) I
Number of regimens*

<2 47 (58.8)

22 33 (41.3)
Regimen receiveds

Gemcitabine/oxaliplatin 12 (15.0) .
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HERIZON-BTC-01 Cohort 1 (IHC2/3+) IHC3+
(n=80) (n=62)
Gemcitabine/cisplatin 61 (76.3)
Gemcitabine/fluoropyrimidine 5(6.3)
Gemcitabine/other 2 (2.5)
Gemcitabine monotherapy 4 (5.0)
Fluoropyrimidine-based" 27 (33.8)
PD1/PDL1 inhibitor 21 (26.3)
Prior radiotherapy, n (%)
Yes 13 (16.3)
No 67 (83.8)
Prior surgeries with curative intent, n (%)
Yes 25 (31.3)
No 55 (68.8)

Abbreviations: IHC, immunohistochemistry; PD1, programmed cell death protein 1; PDL1, programmed death
ligand 1; SAS, safety analysis set.

TIncludes gemcitabine-based therapies received in the adjuvant/neoadjuvant setting if progression occurred
within 6 months of completion of surgery.

*Total regimens as designated by the investigator.

SAll participants received gemcitabine-based therapy, as per the inclusion criteria. Participants were counted at
most under each regimen type received and may be counted in multiple categories.

fExcludes regimens in combination with gemcitabine.

Source: EMA EPAR (2025) (68), HERIZON-BTC-01 IHC3+ subgroup analysis (2025) (62).

2.3.2 Supporting evidence

2.3.2.1 UCLH real-world evidence study

A retrospective observational study based on real-world use of zanidatamab was
conducted in 20 patients with HER2+ BTC treated in the medical oncology service at
UCLH between 2022 and 2025 (60). All patients had previously received 1L SoC
therapy with CisGem with or without durvalumab (60). In total, 70% of patients
received zanidatamab as 2L and 30% as 3L (60). Most patients accessed
zanidatamab under compassionate use (60).

The endpoints studied were objective response, OS, and AEs (60).

At baseline, 13 of 20 patients (65%) included in the study were female. The mean
age at diagnosis was 55 years and mean weight at treatment initiation was 66 kg.
Overall, 12 patients (60%) had GBC, 3 patients (15%) had distal cholangiocarcinoma
(dCCA), 3 patients (15%) had iCCA, 1 patient (5%) had perihilar cholangiocarcinoma
(pCCA), and 1 patient (5%) had ampullary adenocarcinoma. Half (50%) of patients
had previous surgery with curative intent, and half (50%) had metastatic or
unresectable disease at diagnosis (60).

2.3.2.2 Real-world evidence in France

A national multi-centre retrospective study of patients with BTC treated with
zanidatamab in France was conducted as part of a compassionate access
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programme (61). All patients had a HER2+ tumour defined as IHC3+ or IHC2+ with
fluorescence in-situ hybridisation (FISH) amplification or HER2 amplification
detected by NGS. HERZ status was assessed locally in each institution. Data on the
patients, disease characteristics, and treatment outcomes were collected from
electronical medical files. Patients were followed until death, loss to follow-up, or the
DCO (January 2025).Zanidatamab was administered intravenously at 20 mg/kg
Q2W. Treatment continued until disease progression according to RECIST v1.1,

death, or toxicity.

The primary endpoint of the study was PFS. Secondary endpoints include OS, DCR,

response rates, and AEs (61).

The study included 20 patients with metastatic BTC enrolled between 2022 and
2024, of which 12 patients had confirmed HER2+ IHC3+ BTC. Median age at
diagnosis was 61.5 years (IQR: 55, 69) and the majority of patients had GBC (60%)
(61). Full patient demographics are presented in Table 11.

Table 11: Baseline characteristics for the real-world evidence study in France

Baseline characteristics

Full population (n=20)

Age, years (IQR) 61.5 (55, 69)
Sex, n (%)
Female 10 (50.0)
Male 10 (50.0)
Disease subtype, n (%)
GBC 12 (60.0)
iCCA 6 (30.0)
eCCA 2(10.0)
Disease status, n (%)
Localised 6 (30.0)
Metastatic 14 (70.0)
Site of metastases, n (%)
Liver 15 (75.0)
Regional lymph nodes 15 (75.0)
Lung 11 (55.0)
Distant lymph nodes 7 (35.0)
Peritoneal 7 (35.0)
HER?2 status, n (%)
IHC3+ 12 (60.0)
IHC2+/FISH amplified 6 (30.0)
NGS HER2 amplified 2(10.0)
Previous systemic chemotherapy 1L, n (%)
CisGem + durvalumab 15 (75.0)
CisGem 2 (10.0)
FOLFIRINOX 1 (5.0)
GEMOX 1(5.0)
FOLFOX 1 (5.0)

Abbreviations: 1L, first-line; CisGem, cisplatin and gemcitabine; eCCA, extrahepatic cholangiocarcinoma; FISH,
fluorescence in-situ hybridisation; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; FOLFIRINOX, folinic acid,
fluorouracil, irinotecan, and oxaliplatin; GEMOX, gemcitabine and oxaliplatin; HER2, human epidermal growth
factor receptor 2; iCCA, intrahepatic cholangiocarcinoma; IHC, immunohistochemistry; IQR, interquartile range;

NGS, next-generation sequencing.
Source: Smolenschi (2025) (61).
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233 Expert elicitation/opinion

2.3.3.1  Delphi study

A 2-round modified Delphi study was conducted to elicit structured expert insights
into clinical decision-making factors on treatment options for patients with HER2+
IHC3+ BTC. Consensus was established from 11 to 14 UK-based BTC clinical
experts who had extensive experience in the treatment of BTC.

Clinical experts responded to the Delphi study through an online questionnaire
covering the key themes of prognostic factors in 2L BTC outcomes, survival
extrapolations in HER2+ BTC, time on treatment assumptions for 2L BTC treatment,
treatment effect over time and subsequent treatment options. The majority of
questions included in the Delphi study were asked to indicate the responder’s
agreement using a 5-point Likert scale from “Strongly agree” to “Strongly disagree”;
expert consensus was established if 70% or more of responders strongly
agreed/agreed or strongly disagreed/disagreed to a statement. Consensus was
established after 2 rounds of survey. Additional free text fields were included to
obtain any further comments on each topic from the clinical experts.

Insights from the Delphi panel were used to inform the economic model and are
included throughout the dossier. The full report is provided as an ‘unpublished’
reference (69).

2.3.3.2 Clinician interviews

In addition to the Delphi study, 8 virtual interviews with UK oncologists with expertise
in managing patients with BTC, were conducted in February and March 2025 to
validate aspects of the submission. Insights from the clinician interviews are included
throughout the dossier. The full report is provided in the reference pack (36).

2.4 Statistical analysis and definition of study groups in the

relevant clinical effectiveness evidence

241 HERIZON-BTC-01

2.4.1.1  Populations analysed

Details of the population sets analysed in HERIZON-BTC-01 are presented in Table
12.
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Table 12: Population analysis sets in HERIZON-BTC-01

Analysis set Description

Screened All patients who signed the main study informed consent form.

Enrolled All patients who signed the main study informed consent form, were eligible for the
trial, and received approval to enrol at the end of screening.

Safety él;aaie’;y) evaluable patients enrolled in Cohort 1 and Cohort 2 (cohorts defined in

A patient was considered safety evaluable if they received any amount of
zanidatamab.

Efficacy Cohort 1 (Primary) — included all response evaluable patients enrolled in Cohort 1.
The primary analysis of efficacy was performed using this analysis set.

Cohort 2 — included all response evaluable patients enrolled in Cohort 2

Response The following Response Evaluable Analysis Sets were evaluated for this study:
evaluable Cohort 1 - included all response evaluable participants enrolled in Cohort 1
Cohort 2 - included all response evaluable participants enrolled in Cohort 2

Response evaluable included all patients in the Safety Analysis Set with
measurable disease at baseline and at least 1 evaluable post-baseline disease
assessment (per RECIST v1.1) or who discontinued study treatment due to death
or unequivocal clinical progression.

Separately, patients with IHC3+ within Cohort 1 were evaluated to assess the
efficacy within this specific subpopulation.

Pharmacokinetics | All patients who received any amount of zanidatamab and had at least 1 post-
baseline pharmacokinetic assessment.

Immunogenicity All patients who received any amount of zanidatamab and had both baseline ADA
and at least 1 post-baseline ADA result available.

Abbreviations: ADA, anti-drug antibody; IHC, immunohistochemistry; RECIST, response evaluation criteria in
solid tumours.
Source: HERIZON-BTC-01 CSR (2025) (54).

2.4.1.2 Hypothesis objective

The aim of HERIZON-BTC-01 was to evaluate the efficacy and safety of treatment
with zanidatamab in patients with HER2-amplified, unresectable, locally advanced,
or metastatic BTC with disease progression on previous gemcitabine-based therapy.
The study had a single-arm, open-label design and no statistical hypothesis was
tested.

2.4.1.3 Statistical analysis
Statistical analyses were conducted for each endpoint as follows:

¢ ORR: the proportion of participants with an objective response and the
corresponding 2-sided, exact Clopper Pearson binomial 95% CI was calculated
for the ICR and investigator assessments of disease response

¢ BOR: summarised using counts and percentages for the ICR and investigator
assessments
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e DOR, OS, PFS: estimated using the KM method with corresponding 95% Cls
calculated using the Brookmeyer and Crowley method with log-log
transformation

e DCR: the proportion of participants achieving disease control and the
corresponding 2-sided, exact Clopper Pearson binomial 95% CIl was estimated
for the ICR and investigator assessments

2.4.1.4 Sample size and power calculation

HERIZON-BTC-01 aimed to enrol approximately 100 participants (75 in Cohort 1 and
25 in Cohort 2). No formal sample size calculations were performed.

The sample size of 75 patients in Cohort 1 was informed by Clopper-Pearson exact
binomial 95% Cls. With 75 patients, there was a 92% chance of observing a cORR
with lower limit of the 95% CI, excluding a historical response rate of 10% if the true
cORR was 25% (22).

Patients with an IHC of 0 or 1+ — defined as having HER2-negative and HER2-low
disease, respectively — were enrolled into Cohort 2 (22).Estimates have shown that
approximately 25% of screened patients with HER2-amplified BTC would have
tumours associated with IHC of 0 or 1+. Cohort 2 therefore aimed to enrol 25
patients. No statistical assumption was tested for this exploratory Cohort 2 (22, 54).

2.4.1.5 Participant flow in HERIZON-BTC-01

During the enrolment period of 15 September 2020 and 16 March 2022, 847 patients
were pre-screened for HER2-amplification; of these, 171 (20%) had HER2-amplified
tumours, of which 131 (77%) entered study screening and 87 (66%) were enrolled
(22, 54). Cohort 1 (i.e. HER2+ tumours defined as IHC2+/ISH+ or 3+) consisted of
80 patients. Sixty-two (77.5%) patients had a HER2 status of IHC3+.

The median duration of follow-up was 33.4 months (range: 28 to 45) (54). As of the
DCO date (11 July 2024), all patients had discontinued treatment with zanidatamab.
The most common reason for zanidatamab discontinuation was radiographic
progression (n=73; 83.9%) (54).

Figure 10 presents the patient flow following screening in HERIZON-BTC-01.

Figure 10: Participant flow in HERIZON-BTC-01
|

Abbreviations: AE, adverse event; BTC, biliary tract cancer; CNS, central nervous system; EC, exclusion
criterion; ECOG PS, Eastern Cooperative Group performance status; HER2, human epidermal growth factor
receptor 2; IC, inclusion criteria; QTcF, QT with Fridericia correction.

Source: HERIZON-BTC-01 CSR (2025) (54).
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24.2 Supporting evidence

2.4.2.1 UCLH real-world evidence study

The primary aim of the real-world study was to explore the clinical results of
zanidatamab use in 1 centre in England (UCLH) (60). Data were analysed using
Microsoft Excel (60).

2.4.2.2 Real-world evidence in France

The real-world study was an investigator initiated national multi-centre retrospective
study of all patients with refractory metastatic BTC treated with zanidatamab in 5
French centres as part of a compassionate access programme (61). The primary aim
of the study was to assess the efficacy and safety of zanidatamab outside of clinical
trials (61).

The Kaplan-Meier (KM) method was used to estimate PFS and OS. Descriptive
statistics were used for quantitative variables. Univariate and multivariate analyses
were performed to explore associations between the variables and PFS and OS.
Cox regression was used for categorical and continuous variables and Cox
proportional hazards models were applied for unadjusted and adjusted analyses.
Due to the small sample size, survival probability differences were evaluated with the
Z test. Significance was evaluated at a threshold of p<0.05. All statistical analyses
were performed using Stata v18.0 (61).

2.5 Critical appraisal of the relevant clinical effectiveness

evidence

A detailed summary of quality assessment results for HERIZON-BTC-01,
ZWI-ZW25-101, the real-world study of patients in England, and the real-world study
of patients in France are provided in Appendix B.4. The overall risk of bias was
considered to be low for all studies, except for the real-world study in England which
had a higher risk of bias due to the limited reporting inherent to a conference
abstract, e.g. in study design, methodology, results, and interpretation.

2.6 Clinical effectiveness results of the relevant studies

2.6.1 HERIZON-BTC-01: clinical effectiveness results

The Phase 2b HERIZON-BTC-01 trial is the pivotal trial of the clinical efficacy of
zanidatamab in patients with HER2+ unresectable, advanced or metastatic BTC after
1 or more systemic treatments, and is the largest trial in HER2+ BTC to date.

As HER2+ IHC3+ BTC is the population of interest for this submission:
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¢ All data presented in this section refer to the IHC3+ subpopulation of Cohort 1
from the HERIZON-BTC-01 trial (i.e. patients with HER2+ IHC3+ disease), for
the final DCO 11% July 2024, unless specified otherwise

¢ As results from the final DCO are considered confidential, results from the DCO
used to inform the regulatory submission (28™ July 2023) for the same
population are also presented where relevant in this section and in full in
Appendix J

o Data for the full trial population are presented in Appendix J

For brevity, the HER2+ IHC3+ BTC subpopulation cohort is referred to as IHC3+
BTC throughout the dossier.

2.6.1.1  Primary endpoint: cORR (RECIST v1.1) per ICR — IHC3+

The cORR results from the final DCO (11" July 2024) for patients with IHC3+ BTC
are summarised in Table 13. For the 62 patients evaluated, the cORR was 51.6%
(95% CI: 38.6, 64.5), including 29 patients (46.8%) with a best overall response
(BOR) of partial response (PR) and 3 patients (4.8%) with a BOR of complete
response (CR) per ICR (62).

Table 13: Primary endpoint — cORR by ICR per RECIST v1.1 (EAS [DCO 11 July 2024])

Endpoint HERIZON-BTC-01
IHC3+
(n=62)
cORR
n (%) 32 (51.6)
95% ClI 38.6, 64.5
Confirmed BOR, n (%)
CR 3 (4.8)
PR 29 (46.8)
SD 17 (27.4)
PD 13 (21.0)
Not evaluable 0

Abbreviations: BOR, best overall response; Cl, confidence interval; cORR, confirmed objective response rate;
CR, complete response; DCO, data cut-off; EAS, efficacy analysis set; IHC, immunohistochemistry; ICR,
independent central review; PD, progressed disease; PR, partial response; RECIST, response evaluation criteria
in solid tumours; SD, stable disease.

Source: HERIZON-BTC-01 IHC3+ subgroup analysis (2025) (62).

The cORR results at the interim DCO (28" July 2023), which informed the regulatory
submission, were consistent with the final DCO. At the interim DCO, for the 62
patients evaluated, the cORR was 51.6% (95% ClI: 38.6, 64.5), including 29 patients
(46.8%) with BOR of PR and 3 patients (4.8%) with a BOR of CR per ICR (66, 68).
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2.6.1.2 Key secondary endpoints — IHC3+

2.6.1.21 Disease response

The DOR and DCR results from the final DCO (11" July 2024) for patients with
IHC3+ BTC are summarised in Table 14. The median DOR, as assessed by ICR, of
the 32 responders was 14.9 months (95% CI: 7.4, 24.0) (62). The number of
responders with DOR 216 weeks was (-%) and the KM probability estimate at
16 weeks was - 95% ci: [} ) (62).

Table 14: Secondary endpoints — disease response by ICR per RECIST v1.1 (EAS
[DCO 11 July 2024])

Endpoint HERIZON-BTC-01
IHC3+
DOR, months
n 32
Median (95% CI) 14.9 (7.4, 24.0)
Min, max

Responders with DOR =16 weeks

n
n (%)
95% Cl

KM DOR estimate at Week 16
n
Probability (95% CI)

First confirmed response, weeks

n
Median
Min, max

Percentage of patients responding by, n (%)
n
Week 9
Week 17
Week 25
Week 33
Week 41

DCR
n 62
n (%) 49 (79.0)
95% CI 66.8, 88.3

Abbreviations: ClI, confidence interval; DCO, data cut-off; DCR, disease control rate; DOR, duration of response;
EAS, efficacy analysis set; ICR, independent central review; KM, Kaplan-Meier; RECIST, response evaluation
criteria in solid tumours.

Source: HERIZON-BTC-01 IHC3+ subgroup analysis (2025) (62).

The DOR results were consistent at the interim DCO (28" July 2023) for patients
with IHC3+ BTC (n=62). The median DOR, as assessed by ICR, of the 32
responders was 14.9 months (95% CI: 7.4, 24.0) (68).
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2.6.1.2.2 Progression-free survival

The PFS results from the final DCO (11t July 2024) for patients with IHC3+ BTC are
summarised in Table 15. A total of l PFS events occurred, of WhiC? patients
presented with radiographic progression and I patients died. Of the |j§ censored
patients, l initiated subsequent cancer therapy, Iwithdrew consent, and I had 2
missed or unevaluable response assessments. The median PFS was 7.2 months
(95% CI: 5.4, 9.4) (Eigure 11). The 6-month and 12-month PFS rates were -%

(95% ClI: - -) and -% (95% ClI: - -), respectively.
Table 15: Secondary endpoint — PFS per RECIST v1.1 (EAS [DCO 11 July 2024])

Endpoint HERIZON-BTC-01
IHC3+
(n=62)
ICR
Total events, n (%)
Radiographic progression
Death
Censored patients, n (%) e
Median PFS, months (95% CI) 7.2(5.4,9.4)

KM PFS probabilities, % (95% ClI)
3 months
6 months
9 months
12 months

Duration of PFS follow-up, months
Median
Min, max

INV

Total events, n (%)
Radiographic progression
Death

ke
w

Censored patients, n (%)

Median PFS, months (95% CI)

KM PFS probabilities, % (95% CI)
3 months
6 months
9 months
12 months

Duration of PFS follow-up, months
Median
Min, max

ulls

Abbreviations: ClI, confidence interval; DCO, data cut-off; EAS, efficacy analysis set; ICR, independent central
review; IHC, immunohistochemistry; INV, investigator assessment; KM, Kaplan-Meier; PFS, progression-free
survival; RECIST, response evaluation criteria in solid tumours.

Source: HERIZON-BTC-01 IHC3+ subgroup analysis (2025) (62).
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Figure 11: KM plot of PFS — EAS (DCO 11 July 2024)

Abbreviations: Cl, confidence interval; DCO, data cut-off; EAS, efficacy analysis set; IHC, immunohistochemistry; KM, Kaplan-Meier; PFS, progression-free survival.
Source: HERIZON-BTC-01 IHC3+ subgroup analysis (2025) (62).
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The PFS results were consistent at the interim DCO (28™ July 2023) for the IHC3+
population. Per ICR, the median PFS was 7.2 months (95% CI: 5.4, 9.4) (66).

2.6.1.2.3 Overall survival

The OS results from the final DCO (11t July 2024) for patients with IHC3+ BTC are
summarised in Table 16. The median OS was 18.1 months (95% ClI: 12.2, 22.9)
(Table 16, Figure 12). The 6-month and 12-month OS rates were -% (95% CI:

- - and l% (95% Cl: - - ), respectively. The median duration of OS

follow-up was months.

Table 16: Secondary endpoint — OS per RECIST v1.1 (EAS [DCO 11 July 2024])

Endpoint HERIZON-BTC-01
IHC3+
(n=62)

I
Censored patients, n (%) [
Median OS, months (95% CI) 18.1 (12.2, 22.9)
KM OS probabilities, % (95% CI)

3 months
6 months
9 months
12 months

Total events, n (%)

Duration of OS follow-up, months
Median
Min, max

Abbreviations: ClI, confidence interval; DCO, data cut-off; EAS, efficacy analysis set; KM, Kaplan-Meier; OS,
overall survival; RECIST, response evaluation criteria in solid tumours.
Source: HERIZON-BTC-01 IHC3+ subgroup analysis (2025) (62).

The OS from the interim DCO (28" July 2023), which informed the regulatory
submission, were consistent with the final DCO. The median OS was 18.1 months
(95% CI: 12.2, 22.9) (68). The 6-month and 12-month OS rates were 90.1% (95%
Cl: 79.2, 95.4) and 65.0% (95% CI: 51.6, 75.6), respectively (66).
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Figure 12: KM plot of OS — EAS (DCO 11 July 2024)
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Abbreviations: Cl, confidence interval; DCO, data cut-off; EAS, efficacy analysis set; IHC, immunohistochemistry; KM, Kaplan-Meier; OS, overall survival.

Source: HERIZON-BTC-01 IHC3+ subgroup analysis (62).
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2.6.1.3 Time to treatment discontinuation — IHC3+

The duration of treatment results from the final DCO (11" July 2024) for patients with
HER2+ IHC3+ BTC are presented in Table 17. The median duration of treatment
with zanidatamab in HERIZON-BTC-01 was -months (Table 17). At the final DCO,
. patients (n=. had discontinued treatment, with the majority (-%) discontinuing
due to radiographic progression (Table 17).

Table 17: Duration of treatment with zanidatamab in HERIZON-BTC-01 (SAS [DCO 11
July 2024])

Duration of treatment HERIZON-BTC-01
IHC3+
(n=62)
Mean, months (StD) [
Median, months
25th, 75th percentiles
Min, max

Reason for discontinuation, n (%)
All
Radiographic progression
Clinical progression
AE
Death
Physician decision
Study terminated by sponsor

Abbreviations: AE, adverse event; DCO, data cut-off; SAS, safety analysis set; StD, standard deviation.
Source: HERIZON-BTC-01 IHC3+ subgroup analysis (2025) (62).

2.6.1.4  Patient-reported outcomes

HRQoL was assessed using the EQ-5D-5L questionnaire, the BPI-sf, and opioid use.
EQ-5D-5L and BPI-sf data for the IHC3+ population are described below and data
for Cohort 1 are presented in Appendix J.3.1. Opioid use data are provided for
Cohort 1 below as these data are not available in the IHC3+ population.

2.6.1.41 EQ-5D-5L — IHC3+

The individual dimensions of the EQ-5D-5L questionnaire by disease response in
patients with IHC3+ BTC are presented in Appendix J.3.1. Patients who experienced
a PR reported the greatest improvement in HRQoL from baseline to best
on-treatment (BONT) score across all domains, followed by patients with stable
disease (SD) (62). Amongst patients with progressive disease (PD), HRQoL
remained stable between baseline and best on-treatment score.
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2.6.1.4.2 EQ-5D VAS - |[HC3+

Table 18 presents the change in EQ-5D visual analogue scale (VAS) scores from
baseline to best on-treatment score. Patients who responded to zanidatamab
treatment (i.e. experienced a CR or PR) reported clinically meaningful improvements
in EQ-5D VAS (defined as exceeding the minimally important difference of 7 points)
from baseline to time of BONT score (62). Amongst patients who experienced SD,
improvement of EQ-5D VAS scores was demonstrated; however, this was not
considered clinically meaningful. Patients with PD demonstrated no change, with a
median change from baseline of I

Table 18: Exploratory endpoint — EQ-5D VAS (SAS [DCO 11 July 2024])

CR PR SD PD Total
(n=3) (n=29) (n=17) (n=13) (n=62)

Baseline

VAS score
n
Mean
StD
Median
Min, max

BONTT

VAS score
n
Mean
StD
Median
Min, max

VAS score change from baselinet
n
Mean
StD
Median
Min, max

Abbreviations: BONT, best on-treatment; CR, complete response; DCO, data cut-off; PD, progressive disease;
PR, partial response; SAS, safety analysis set; SD, stable disease; StD, standard deviation; VAS, visual
analogue scale.

Change from baseline is defined for each subject as the post-baseline value minus the baseline value. Therefore,
positive values for change from baseline represent an improvement post-baseline.

TThe BONT is the highest post-baseline value observed.

*Change from baseline is defined for each subject as the post-baseline value minus the baseline value.
Therefore, positive values for change from baseline represent an improvement post-baseline.

Source: HERIZON-BTC-01 IHC3+ subgroup analysis (62).

2.6.1.4.3 Brief pain index — IHC3+

Patients treated with zanidatamab reported a modest improvement in pain through
the BPI-sf. The mean pain score at baseline for all 59 IHC3+ BTC patients surveyed
was . (standard deviation [StD]: jll). The BONT mean pain score for 59 patients
who completed the survey was jji§ (StD: .) and the mean pain score for 41 patients
at the end of treatment was . (StD: .) (62).
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2.6.1.4.4 Opioid use — Cohort 1

Opioid use for the IHC3+ subpopulation was not reported in HERIZON-BTC-01.
However, results for Cohort 1 are presented in Table 19. Approximately one-quarter
(-%) of the 80 patients used opioids at baseline. Patients who experienced a BOR
of PD had the highest increase from baseline in opioid use. For overall post-baseline
opioid use, -% of patients with PD had increased use, compared with .% of
patients with BOR of confirmed PR and .% of patients with BOR of SD (Figure 13)
(54). Patients with BOR of confirmed PR or SD were also more likely to have a
decrease in opioid use during the trial (-% and -% decreased opioid use,
respectively) than patients with PD (.% decreased opioid use) (54).

Table 19: Summary of opioid use at baseline and overall post-baseline by confirmed
BOR by ICR (SAS [DCO 11 July 2024])

Time point/category Confirmed BOR
CR PR SD PD NE Total
(n=3) (n=30) (n=22) (n=24) (n=1) (n=80)
Baseline

Used opioids, n (%) |

Overall post-baseline

I
i | | ol
Used opioids, n (%)

Change from baseline
Increased opioids
Decreased opioids
No change
No use

F I
FI

__
nle

Abbreviations: BOR, best overall response; CR, complete response; DCO, data cut-off; ICR, independent central
review; NE, not evaluable; PD, progressive disease; PR, partial response; SAS, safety analysis set; SD, stable
disease.

Source: HERIZON-BTC-01 CSR (54).

Figure 13: Proportion of patients who increased opioid use for disease-related pain
from baseline to overall post-baseline — Cohort 1 (n=80) (SAS [DCO: 11 July 2024])

Abbreviations: BL, baseline; CR, complete response; PD, progressive disease; PR, partial response; SD, stable
disease.

Opioid use was summarised as the change from baseline over time and in the last 24 hours. Patients who did not
report using opioids (last 24 hours) at baseline are also included.

Source: HERIZON-BTC-01 CSR (54).
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2.6.2 Supporting evidence: efficacy results

2.6.2.1 UCLH real-world evidence study

In 20 patients treated with zanidatamab in a single centre between 2022 and 2024,
the ORR was 54% with a DCR of 62%. Of evaluated patients (n=13), BOR was CR
in 2 patients (16%), PR in 5 patients (38%), SD in 1 patient (8%), mixed response in
1 patient (8%) and PD in 4 patients (30%). The median OS had not yet been
reached at the time of submission (60).

2.6.2.2 Real-world evidence in France

2.6.2.21 Progression-free survival

In patients with IHC3+ BTC treated with zanidatamab (n=12), the median PFS was
8.0 months (95% CI: 1.5, 18.4) (61). The KM plot for patients with IHC3+ BTC is
presented in Figure 14.

In all patients treated with zanidatamab (IHC2+ and IHC3+, n=20), after a median
follow-up of 8.5 months (95% CI: 3.3, 11.8), the median PFS was 6.7 months (95%
Cl: 1.3, 11.8). Specifically, patients with IHC3+ demonstrated a significantly longer
PFS than IHC2+ (8 months vs. 1.4 months, p=0.02)

Figure 14: KM plot of PFS - real-world evidence study in France (IHC3+)
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Abbreviations: IHC, immunohistochemistry; KM, Kaplan-Meier; PFS, progression-free survival.
Source: Adapted from Smolenschi (2025) (61).

2.6.2.2.2 Overall survival

For patients with IHC3+ BTC (n=12), the estimated OS rate was 90.9% (95% CI:
50.8, 98.7) at 1 year and 79.6% (95% CI: 39.3, 94.5) at 2 years (Fiqure 15) (61).
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For the full population (n=20), the 1-year OS rate was 79.1% (95% CI: 53.2, 91.6).
and the 2-year OS rate was 73.0% (95% CI: 46.5, 87.9) (61). No significant
difference between IHC3+ and IHC2+ was observed (p=0.39), likely due to the small
sample size and limited number of events.

Figure 15: KM plot of OS - real-world evidence in France (IHC3+)
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Abbreviations: IHC, immunohistochemistry; KM, Kaplan-Meier; OS, overall survival.
Source: Adapted from Smolenschi (2025) (61).

2.6.2.2.3 Disease response

Across the full population (n=20), confirmed PR was observed in 8 (40%) patients,
with SD in 5 (25%), and PD in 7 (35%) (61). The DCR was 65% and a median DOR
of 7.3 months (95% CI: 2.1, 16.0) was observed (61).

2.7 Subsequent treatments used in the relevant studies

2.71 HERIZON-BTC-01

An overview of the reported subsequent treatments used for patients with HER2+
IHC3+ BTC in HERIZON-BTC-01 are presented in Table 20. Time on subsequent
treatment was not captured in this trial.

Company evidence submission template for zanidatamab for treating HER2-positive
advanced biliary tract cancer after 1 or more systemic treatments [ID6388]

© Jazz Pharmaceuticals (2025). All rights reserved Page 58 of 192



Table 20: Summary of the subsequent lines of treatment used in HERIZON-BTC-01

(SAS [DCO 11 July 2024])

Subsequent treatment, n (%)

IHC3+ population of HERIZON-BTC-01
(n=62)

Fluorouracil; folinic acid; oxaliplatin

Calcium folinate; fluorouracil; irinotecan hydrochloride

Lenvatinib mesilate

Nivolumab

Pyrotinib maleate

All other non-therapeutic products

Fluorouracil

Sintilimab

Capecitabine

Cisplatin

Fluorouracil; folinic acid; irinotecan

Oxaliplatin

Pembrolizumab

Trastuzumab

Trastuzumab deruxtecan

Trastuzumab deruxtecan nxki

Camrelizumab

Capecitabine; cisplatin

Catequentinib

Cisplatin; fluorouracil

Combinations of antineoplastic agents

Gemcitabine hydrochloride

Gimeracil; oteracil potassium; tegafur

Herbal anticancer remedies

Investigational antineoplastic drugs

Irinotecan sucrosofate pegylated liposomal

Ivosidenib

Lenvatinib

Ly 3410738

Paclitaxel

Paclitaxel nanoparticle albumin-bound

Pertuzumab

Pertuzumab; trastuzumab

Rivoceranib mesylate
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Subsequent treatment, n (%) IHC3+ population of HERIZON-BTC-01
(n=62)

Tegafur e

Toripalimab -

Trastuzumab emtansine -

Zw 49 e

Abbreviations: DCO, data cut-off; IHC, immunohistochemistry; SAS, safety analysis set.
Source: HERIZON-BTC-01 subsequent treatments (2025) (70).

2.7.2 Supporting evidence

Subsequent treatments were not reported in the England (UCLH) or France
real-world studies (60, 61).

2.8 Subgroup analysis

2.8.1 HERIZON-BTC-01

As IHC3+ BTC is the population of interest for this submission, all efficacy data
presented from HERIZON-BTC-01 in the submission refer to the IHC3+
subpopulation of Cohort 1 from the trial (i.e. patients with HER2+ IHC3+ disease).
Results by BTC subtype are presented in Appendix C. No additional subgroup data
are presented.

2.8.2 Supporting evidence

Subgroup analyses were not reported in the England (UCLH) real-world evidence
(RWE) study (60). The France real-world study only reported subgroup analyses by
IHC status, which has been reported in Section 2.6.2.2 (61).

2.9 Meta-analysis

The clinical trial programme that has evaluated the efficacy and safety of
zanidatamab in the population of interest for this appraisal (HERIZON-BTC-01 and
Z\WI1-ZW25-101) consisted of single-arm trials; therefore, a meta-analysis of available
evidence is not applicable to this appraisal.
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2.10 Indirect and mixed treatment comparisons

Indirect treatment comparisons: summary

Overview

e HERIZON-BTC-01 was a single-arm trial, so comparisons were conducted to indirectly
assess the relative effectiveness of zanidatamab compared with FOLFOX + ASC, and ASC
alone using the most relevant data from the ABC-06 trial

e Various approaches to comparison were explored, including unanchored MAICs, an external
control arm analysis, and naive comparison

e Due to limitations in the MAICs and external control arm analysis, there remains substantial
uncertainty with the comparisons. As such, and in line with previous appraisals, a naive
comparison was considered most suitable for the cost-effectiveness model

Unanchored MAICs

e MAICs were conducted to indirectly compare the OS and PFS of zanidatamab vs. FOLFOX
+ ASC, and ASC alone:
o Analyses compared the IHC3+ cohort from HERIZON-BTC-01 and the ABC-06 study
population, for which HER2 status was not determined
o As ABC-06 was limited to 2L only vs. 2L+ for HERIZON-BTC-01, the initial sample size
for HERIZON-BTC-01 used in the unweighted analysis was smaller than the number of
patients in the IHC3+ population (Jj vs. 62)
o ESS after weighting was n=]}, likely due to a lower proportion of patients with
intrahepatic and locally advanced disease in HERIZON-BTC-01 vs. ABC-06
o Results of weighted and unweighted comparisons were similar, with unweighted
analyses providing similar or more conservative HR estimates:
= PFS estimates were significantly improved with zanidatamab vs. FOLFOX + ASC
(unweighted HR: i} weighted HR: [ll), 2 % improvement in survival
without disease progression
= OS was significantly improved with zanidatamab vs. FOLFOX + ASC (unweighted
HR: [l; weighted HR:li) and ASC alone (unweighted HR: [}, weighted HR:
l): an approximate [J% improvement in survival

External control arm analysis

o A weighted comparison of IHC3+ patients in HERIZON-BTC-01 and an external control arm
of IHC3+ patients treated with chemotherapy in the US showed (53, 71):
o Longer median OS with zanidatamab vs. chemotherapy (18.1 vs. 3.3 months; HR: 0.29)
o Longer PFS with zanidatamab vs. chemotherapy (7.3 vs. 2.3; HR: 0.47)

Naive comparisons:

e A side-by-side comparison of results from HERIZON-BTC-01 and ABC-06 showed PFS by
INV was greater for zanidatamab than FOLFOX + ASC, . months vs. 4.0 months. PFS was
not assessed for the ASC only arm of ABC-06

¢ OS was considerably improved for zanidatamab (18.1 months) vs. FOLFOX + ASC
(6.2 months) and ASC alone (5.3 months)

Conclusions:

¢ Inline with previous appraisals, a naive comparison was considered the most appropriate for
use in the cost-effectiveness model, due to considerable uncertainties in the unanchored
MAICs and external control arm (18)
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ITCs were conducted to assess the relative treatment efficacy of zanidatamab vs.
FOLFOX + ASC, and ASC alone. Three approaches were explored, as summarised
in Table 21, each of which are discussed further in the below sections.

Table 21: Overview of ITC approaches
Unanchored MAICs External control arm Naive comparison

analysis
Endpoints explored (O] (O] OS
PFS PFS PFS
Comparator(s) FOLFOX + ASC Chemotherapy FOLFOX + ASC
ASC alone ASC alone
Source of comparative ABC-06 (21) Real-world ABC-06 (21)
evidence retrospective data

from US Flatiron
Health Research
Analytic Database (71,
72)

Presentation in the Section 2.10.2 Section 2.10.3 Section 2.10.4
dossier

Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; ITC, indirect
treatment comparison; MAIC, matching-adjusted indirect comparison; OS, overall survival; PFS, progression-free
survival.

2.10.1 Identification of the most relevant clinical studies

As HERIZON-BTC-01 was a single-arm study, an SLR was conducted to identify
appropriate studies relevant for the comparators. As described in Section 2.1, 16
studies from 47 publications of patients with HER2 alterations and 190 studies from
408 publications for the BTC population without HER2 alterations met the inclusion
criteria for the clinical SLR. From these, 2 studies were identified as relevant to the
decision problem to compare zanidatamab with FOLFOX + ASC, and ASC alone:
HERIZON-BTC-01 (54) and ABC-06 (21). A summary of these studies is provided in
Table 22. The design of HERIZON-BTC-01 is described in detail in Section 2.3.1.1.
The trial design and key results of ABC-06 are provided in Appendix N.

Table 22: Summary of studies used for the ITCs

Characteristic HERIZON-BTC-01 ABC-06
Intervention(s) Zanidatamab FOLFOX + ASC, ASC
HER?2 targeted Targeted Non-targeted
treatment

Data source ILD (54) Published manuscript (21)
(reference)

Study design Single arm study RCT (comparative)
Enrolment dates 2020 to 2022 2014 to 2018
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duration

(range: 28 to 45)

Characteristic HERIZON-BTC-01 ABC-06
n Overall: 87 Overall: 162

Cohort 1: 80 FOLFOX + ASC: 81

Cohort 2: 7 ASC: 81

IHC3+: 62
Population HER2-amplified BTC treated with Locally advanced or metastatic BTC

previous gemcitabine-based therapy. with PD to first-line chemotherapy
Subgroups: IHC3+ and IHC2+
(Cohort 1), IHCO IHC1 (Cohort 2),
and IHC3+ only

Comparator - ASC alone
Primary endpoint ORR OS (ITT)
Secondary Disease response by ICR, ORR by Safety
endpoint(s) BTC anatomical subtype
Median follow-up 33.4 months 21.7 months

(IQR: 17.2, 30.8)

HER2 testing
method

IHC score, confirmed by central
laboratory ISH

Not performed

Abbreviations: ASC, active symptom control; BTC, biliary tract cancer; FOLFOX, folinic acid, fluorouracil, and
oxaliplatin; HER2, human epidermal growth factor receptor 2; ICR, independent central review; IHC,
immunohistochemistry; ILD, individual level data; ISH, in-situ hybridisation; ITC, indirect treatment comparison;
ITT, intent-to-treat; ORR, objective response rate; OS, overall survival; PD, progressive disease; RCT,
randomised controlled trial.

In addition to the studies identified through the SLR, Jazz Pharmaceuticals provided
an additional study of real-world treatment patterns and clinical outcomes in HER2+

(IHC3+) patients in the US that was used as an external control arm for comparison
(53).

2.10.2 Unanchored MAICs

Methods of the unanchored MAICs are presented in Appendix B.2.2.1

2.10.2.1 Results

2.10.2.11

A side-by-side comparison of patient characteristics at baseline for
HERIZON-BTC-01 and ABC-06 are presented in Table 23.

Patient characteristics
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Table 23: Patient characteristics at baseline for HERIZON-BTC-01 (IHC3+ population -

DCO 11 July 2024) and ABC-06

Characteristic HERIZON-BTC-01 | HERIZON-BTC-01 ABC-06
IHC3+ IHC3+ (I"I=162)
(n=62) 2L only patients
(n=l
Intervention Zanidatamab Zanidatamab FOLFOX + ASC
or ASC alone

Median age, years (range) [ BNR) 65 (26 to 84)
Race, n (%)

White NR NR

Asian NR NR

Other NR NR
Ethnicity, n (%)

Hispanic/Latino NR NR

Other NR NR
Region, n (%)

North America NR 0

Asia e 0

Other NR 162 (100)
Female, n (%) [ [ 82 (50.6)
ECOG PS, n (%)

0 53 (32.7)

1 107 (66.0)

2 0
Previous radiotherapy, n (%) e NR NR
Previous surgery, n (%) e NR 72 (44.4)
Previous lines of therapy, n (%)

1 162 (100)

2+ 0

Median (range) 1.0(1to 1)
IHC result, n (%)

IHC3+ 62 (100) NR

IHCO/1+/2+ 0 NR
Disease stage at study entry, n (%)

Locally advanced (Stage ll) 29 (17.9)

Metastatic (Stage 1V) 133 (82.1)
Tumour site, n (%)

GBC NR 134 (21.0)

iCCA NR 72 (44.4)

eCCA NR 45 (27.8)
Albumin levels, n (%)

<35¢g/L NR NR 40 (24.7)

235 g/L NR NR 122 (75.3)

Abbreviations: 2L, second-line; ASC, active symptom control; eCCA, extrahepatic cholangiocarcinoma; ECOG,
Eastern Cooperative Oncology Group; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; GBC, gallbladder
cancer; iCCA, intrahepatic cholangiocarcinoma; IHC, immunohistochemistry; IV, intravenous; NR, not reported;

PS, performance status.

Sources: HERIZON BTC IHC3+ subgroup analysis (2025) (62); Lamarca (2021) (21).
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Patient characteristics of the prognostic matching variables for zanidatamab,
FOLFOX + ASC, and ASC alone are presented in Table 24.

The inclusion criteria of the ABC-06 trial were similar to HERIZON-BTC-01 in some
respects; both included patients with locally advanced or metastatic BTC (including
CCA and GBC) and ECOG status 0 and 1 who had progressed on previous therapy,
including 1 prior (CisGem) chemotherapy. However, the ABC-06 inclusion criteria
were more specific in requiring patients to be 2L, as opposed to 2L+ in HERIZON-
BTC-01. As a result of this, the HERIZON-BTC-01 data were trimmed to include 2L
patients only for FOLFOX and ASC analyses.

ABC-06 did not require a HER2 testing result for inclusion. As such, it was not
possible to determine the proportion of patients in ABC-06 who were HER2+ [HC3+,
which is a limitation of the matching-adjusted indirect comparison (MAIC), since all
patients in the analysis population of HERIZON-BTC-01 were HER2+ IHC3+.
Instead, a comparison with real-world patients with HER2+ IHC3+ BTC in an
external control arm is provided in Section 2.10.3.

Median age was comparable between HERIZON-BTC-01 (IHC3+ cohort) and
ABC-06 (FOLFOX + ASC and ASC arms) trial populations (Table 24).
HERIZON-BTC-01 had a slightly higher proportion of females compared with the
FOLFOX + ASC arm, but was similar to the ASC arm (. vs. 47% and 54% in
ABC-06). The proportion of patients with ECOG 0 was similar (. in HERIZON-BTC-
01 vs. 31% and 35% in ABC-06). Percentages of patients with intrahepatic disease
and metastatic disease at study entry were higher for both arms of the ABC-06 trial
compared with HERIZON-BTC-01.

The ABC-06 trial only recruited patients from the UK, whereas HERIZON-BTC-01
recruited mainly from Asia and North America (-% of the full population were from
Europe). However, it was not possible to match Asia region as a variable because
the large difference in this measure at baseline between the trials (. vs. 0%),
combined with the already restricted HERIZON-BTC-01 dataset to match previous
treatment lines, resulted in the match not converging.

Overall, the HERIZON-BTC-01 sample size reduced by . from n=I before
matching to an effective sample size (ESS) of n=I. Although the 2 trial groups had
closely matched proportions of patients with ECOG 0, this loss of ESS is likely a
result of the HERIZON-BTC-01 intrahepatic site and locally advanced disease
proportions being around half those of the ABC-06 population.
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Table 24: Characteristics for HERIZON-BTC-01 (IHC3+ cohort) before and after
weighting vs. ABC-06

Characteristic ABC-06 HERIZON-BTC-01 | HERIZON-BTC-01 Matched
unweighted re-weighted
Patients, n 162 . - -
ESS (% of original - - ] -
sample)
ECOG 0, % 32.7 [ ] [ ] v
ECOGOor1, % 98.8 [ | [ | x
Proportion 2L 100 B B v
Intrahepatic tumour 444 - - v
site, %
Locally advanced, % 17.9 B [ ] v
Asia region, % 0 [ ] [ ] X
HER2 IHC3+, % - [ [ X
Median age, years 65.0 [ | [ | x
Female, % 50.6 [ ] [ ] x

Abbreviations: 2L, second-line; ECOG, Eastern Cooperative Oncology Group; ESS, effective sample size; HER2,
human epidermal growth factor receptor 2; IHC, immunohistochemistry.
Source: ITC report (2025) (73).

2.10.2.1.2 Survival

PFS and OS curves were only moderately changed after re-weighting
HERIZON-BTC-01 to the FOLFOX + ASC and ASC alone arms of ABC-06, which is
reflective of the relatively high ESS.

Progression-free survival

As PFS for the ASC arm of ABC-06 was not reported, a comparison of PFS between
zanidatamab vs. ASC alone could not be made.

For the PFS comparison with FOLFOX + ASC, point estimates in both weighted and
unweighted analyses favoured zanidatamab and were statistically significant (Figure
16 and Figure 17). The proportion of patients with PFS is notably higher for
zanidatamab, and the Cox regression analyses show a I% reduction in progression
or death compared with FOLFOX + ASC (hazard ratio (HR): - [95% CI: '

for unweighted, with similar findings after the MAIC HR.- [95% CI ]) as
shown in Figure 16.

Company evidence submission template for zanidatamab for treating HER2-positive
advanced biliary tract cancer after 1 or more systemic treatments [ID6388]

© Jazz Pharmaceuticals (2025). All rights reserved Page 66 of 192



Figure 16: Forest plot of Cox proportional hazards models (unweighted and weighted) for PFS for HERIZON-BTC-01 (IHC3+ cohort)
vs. FOLFOX + ASC

Abbreviations: ClI, confidence interval; ESS, effective sample size; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; MAIC, match adjusted indirect comparison; PFS,
progression-free survival.

Source: ITC report (2025) (73).
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Figure 17: PFS KM curves for zanidatamab in HERIZON-BTC-01 (unweighted and weighted) vs. FOLFOX + ASC in ABC-06

Shaded areas depict 95% confidence interval.
Abbreviations: Cl, confidence interval; FOLFOX, Folinic acid, fluorouracil and oxaliplatin; IHC, immunohistochemistry; KM, Kaplan-Meir; PFS, progression-free survival.

Source: ITC report (2025) (73).
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Overall survival

For OS, there were statistically significant improvements with zanidatamab in
comparison with FOLFOX + ASC and ASC alone in both unweighted and weighted
analyses, as depicted in Figure 18.

Median OS was considerably longer for zanidatamab vs. FOLFOX + ASC (Figure
19). There was also strong statistical evidence from the unweighted and weighted
Cox models to support this reduction in mortality. Unweighted analyses showed a

HR of- (95% CI: ), with a similar outcome seen in the weighted analysis,
showing a HR of [JJf 95% c!: | ).

Median OS was also considerably longer for zanidatamab vs. ASC alone (Figqure
20). The improvement in OS was observed in the unweighted and weighted Cox
regression analysis, with strong statistical support for improvements in OS for

zanidatamab. Unweighted analyses showed a HR of - (95% CF), with a

similar outcome seen in the weighted analysis, showing a HR of (95% CI:
-) as shown in Figure 18.
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Figure 18: Forest plot of Cox proportional hazards models (unweighted and weighted) for OS for HERIZON-BTC-01 (IHC3+ cohort) vs.
comparators

Abbreviations: ClI, confidence interval; ESS, effective sample size; MAIC, match adjusted indirect comparison; OS, overall survival.
Source: ITC report (2025) (73).
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Figure 19: OS KM curves for zanidatamab in HERIZON-BTC-01 (unweighted and weighted) and FOLFOX + ASC in ABC-06

Shaded areas depict 95% confidence interval.
Abbreviations: Cl, confidence interval; FOLFOX, Folinic acid, fluorouracil and oxaliplatin; IHC, immunohistochemistry; KM, Kaplan-Meier; OS, overall survival.

Source: ITC report (2025) (73).
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Figure 20: Overall survival KM curves for zanidatamab in HERIZON-BTC-01 (unweighted and weighted) and ASC in ABC-06

Shaded areas depict 95% confidence interval.
Abbreviations: ASC, active symptom control; Cl, confidence interval; IHC, immunohistochemistry.
Source: ITC report (2025) (73).
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2.10.2.2 Uncertainties in the MAIC

2.10.2.2.1 Uncertainties in matching

Both arms of the ABC-06 trial (the FOLFOX + ASC arm and the ASC only arm) were
combined for the MAICs. For the comparison, the unweighted sample size for
HERIZON-BTC-01 was significantly reduced as the individual level data (ILD) had to
be trimmed to only include 2L patients to match with ABC-06. After trimming, the
HERIZON-BTC-01 characteristics differed from ABC-06, with approximately half of
patients having locally advanced and intrahepatic disease. These differences were
reflected in the fall in ESS after matching. Although the percentage of patients from
the Asia region could be inferred (with ABC-06 being run only from UK centres), it
was not possible for the Asia region match to converge given the already small
patient numbers as a result of trimming. As HER2 testing was not required in
ABC-06, it was not possible to match populations based on HER2 status. Since the
prognostic impact of HER2 status is not well established, comparison with an
external control arm was also conducted (Section 2.10.3).

A key assumption of the MAICs is that patients from ABC-06 are similar to those in
HERIZON-BTC-01. There were some small differences in patient characteristics
between HERIZON-BTC-01 and ABC-06, mainly between the key prognostic
variables, as well as percentage female and median age. However, it is important
that only ‘observed’ characteristics are recorded. Should there be unobserved
differences between patients or important characteristics not planned to be included
in the matching process, there may be residual bias in comparisons.

Another limitation is that the MAIC approach reweights the available patient to match
the patient population from the comparator study. As such, the estimate of
effectiveness is essentially the estimate in the population from the comparator study,
not HERIZON-BTC-01. This also means that the zanidatamab results from the MAIC
do not match those from the HERIZON-BTC-01 study (due to the reweighting) and
therefore do not match the decision problem population.

2.10.2.2.2 Other areas of uncertainty

Beyond the matched characteristics, it should be highlighted that there is uncertainty
in BTC as to which characteristics are prognostic. Outcomes are poor across
studies, and the relatively small difference reweighting has made in the MAIC
highlights that patient characteristics are not particularly prognostic/predictive of
outcomes.

A further limitation that applies to cross-study outcomes beyond PFS is that
outcomes are confounded by the subsequent treatments received, which may differ
between regions. The different levels of post-progression treatment and different
types of treatment received will likely impact OS, meaning differences cannot be
solely attributed to the initial treatment. As such, comparisons are more akin to
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treatment strategies, rather than individual treatments. As noted, this does not apply
to PFS comparisons, which are unaffected by subsequent treatments.

2.10.3 External control arm analysis

2.10.3.1 Methods

A retrospective observational study was conducted using data from the Flatiron
Health Research Analytic Database (longitudinal, deidentified, patient-level database
derived from electronic health records in the USA), from January 2011 to December
2023 (Figure 21) (71). Patients with HER2-expressing (IHC3+) locally advanced or
metastatic BTC who received 2L treatment with 6 months or more of potential follow-
up and 2 or more distinct visits were included in the analysis (71). Follow-up began
at initiation of 2L treatment until date of last recorded activity, death, or loss to follow-

up (71).

Outcomes were assessed from the external control arm against a zanidatamab
cohort, which included patients with HER2+ IHC3+ BTC from HERIZON-BTC-01.
This analysis was conducted prior to the availability of the final DCO for
HERIZON-BTC-01 and therefore uses the previous DCO of 28" July 2023.

Figure 21: Study schema for the external control arm analysis

Index date (day 1) HERIZON-BTC-01 trial  HERIZON-BTC-01 trial

Initiation of 2L enrolment begins: enrolment ends: End of data
Start of data treatment September 15, 2020 March 16, 2022
| l | { | |
\ | ]
January 1, Y T December 31,
2011 Baseline period: Follow-up period: 2023
365 days prior to index date Until the first of death, lost to follow-up or end of data

Follow up for the HERIZON-BTC-01 trial enrolment
completed on July 28, 2023

Abbreviations: 2L, second line.
Source: Kim (2025) (71).

2.10.3.1.1  Statistical analysis

To account for potential imbalance of key prognostic factors at baseline,
standardised mortality ratio (SMR) weighting was applied. Covariate balance before
and after weighting was assessed using standardised mean differences (SMD).
Median survival and HRs were estimated using SMR-weighted KM and Cox
proportional hazards regression (71).

2.10.3.2 Results

2.10.3.2.1 Patient characteristics

Approximately 29,000 patients had a BTC diagnosis in the US Flatiron Database,
and 12 with HER2+ IHC3+ BTC were included in the analysis per the inclusion
criteria (Fiqure 22). The mean patient age was 66 years (StD: 8.6) (Table 25) (71).
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Figure 22: Study flow diagram for the external control arm analysis

290 .

patients with advanced I I :li2ible atients
or metastatic BTC Reasons for exclusion: eligible patients Reasons for exclusion: after agp[ying
diagnosis, 2L treatment * 30(14.4%) unknown BTG subtype after applying + 10 (3.4%) ECOG >1 ’ inclusion and
initiation within study * 196 (67.6%) HER2 negative inclusion + 0(0%) evidence of CNS

« 5(1.7%) received aclinical study drug exclusion

period and HER2 testing

priorto 2L + 20 (9.6%) IHC status 2+

+ 17 (5.9%) initiated 2L treatment other
than chemotherapy (e.g.
immunotherapy, other HER2+ targeted
therapy or other targeted therapy)

as either 1L or 2L criteria metastases

criteria

Abbreviations: 1L, first line; 2L, second line; BTC, biliary tract cancer; CNS, central nervous system; ECOG,
Eastern Cooperative Oncology Group; HER2, human epidermal growth factor receptor 2; HER2+, human
epidermal growth factor receptor 2-positive; IHC, immunohistochemistry.

Source: Kim (2025) (71).

Of the 12 patients included, 9 (75.0%) had GBC and 3 (25.0%) had iCCA or eCCA
(71). Systemic treatments observed as 2L chemotherapy in the external control arm
are presented in Table 26: the majority (66.7%) were treated with FOLFOX or
FOLFIRI.

Patients in the zanidatamab and external control arm cohorts were well balanced in
terms of mean age at 2L initiation and history of chronic liver disease. Both cohorts
had greater than 75% of patients with metastatic (Stage lll/ IV) disease (Table 25)
(71). There was a higher proportion of female patients and patients with GBC in the
external control arm than in the zanidatamab cohort (71).
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Table 25: Characteristics of patients in HERIZON-BTC-01 and US patients included in
the external control arm

HERIZON-BTC-01 External control arm SMD
HER2+ |[HC3+ BTC HER2+ I[HC3+ BTC
(n=62) (n=12)
Treatment arm Zanidatamab External control -
Mean age, years (StD) 62.7 (9.3) 66 (8.6) 0.37
Female, n (%) 34 (54.8) 8 (66.7) 0.24
Race/ethnicity,™ n (%)
Asian [
Black or African American
Hispanic or Latino
White
Other
Disease subtype, n (%)
GBC 33 (53.2) 9 (75.0) -0.47
iCCA or eCCA 29 (46.8) 3(25.0)
History of chronic liver disease, n (%) 11 (18.0) 2 (17.0) 0.03
Group stage at initial diagnosis,* n (%)
Stage l or Il 10 (16.7) 2 (22.2) 0.14
Stage lll or IV 50 (83.3) 7 (77.8)
ECOG PSS n (%)
0 20 (32.3) 4 (40.0) -0.16
1 42 (67.7) 6 (60.0)
Comorbidities,Tn (%)
Diabetes mellitus
Chronic kidney disease
Peripheral vascular disease
Ulcer disease
Chronic pulmonary disease
Myocardial infarction
Congestive heart failure
Dementia

Abbreviations: BTC, biliary tract cancer; eCCA, extrahepatic cholangiocarcinoma; ECOG, Eastern Cooperative
Oncology Group; GBC, gallbladder cancer; iCCA, intrahepatic cholangiocarcinoma; PS, performance status;
SMD, standardised mean difference; StD, standard deviation.

TData were missing for 2 patients in the zanidatamab cohort and 1 patient in the external control arm.

*Data were missing for 2 patients in the zanidatamab cohort and 3 patients in the external control arm.

SData were missing for 2 patients in the external control arm.

A patient could present with more than 1 comorbidity.

Source: Kim (2025) (53), Jazz Pharmaceuticals (2025) (72).
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Table 26: Overview of 2L chemotherapy used in the external control arm

Systemic chemotherapy treatment, n (%) External control arm (IHC3+)
(n=12)

FOLFOX 6 (50.0)

FOLFIRI 2(16.7)

CisGem 1(8.3)

5FU 1(8.3)

GemCap 1(8.3)

GemCarbo 1(8.3)

Abbreviations: 2L, second-line; 5FU, fluorouracil; CisGem, cisplatin and gemcitabine; FOLFIRI, folinic acid,
fluorouracil, and irinotecan; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; GemCap, gemcitabine and
capecitabine; GemCarbo, gemcitabine and carboplatin; IHC, immunohistochemistry.

Source: Jazz Pharmaceuticals (2025) (72).

Patient characteristics after adjustment for baseline confounding

Patient characteristics after adjustment are presented in Table 27.

Table 27: Characteristics of patients in HERIZON-BTC-01 and US patients included in
the external control arm after adjustment for baseline confounding

HERIZON-BTC-01 External control arm? | SMD
HER2+ I[HC3+ BTC HER2+ |[HC3+ BTC
(n=62) (n=62)

Treatment arm Zanidatamab External control -
Mean age,* years (StD) 63 (9.3) 63 (8.1) 0.07
Female,* n (%) 34 (54.8) 34 (54.9) 0.00
Race/ethnicity, n (%)

Asian [ ]

Black or African American

Hispanic or Latino

White

Other
Disease subtype,* n (%)

GBC 33 (53.2) 31 (50.4) 0.06

iCCA or eCCA 29 (46.8) 31 (49.6)
History of chronic liver disease, n (%) 11 (18.0) 7 (11.0) 0.20
Group stage at initial diagnosis, n (%)

Stage lor I 10 (16.7) 8 (22.2) 0.14

Stage lll or IV 50 (83.3) 28 (77.8)
ECOG PS, n (%)

0 20 (32.3) 15 (26.8) 0.11

1 42 (67.7) 40 (73.2)
Comorbidities,$ n (%)

Diabetes mellitus

Chronic kidney disease

Peripheral vascular disease

Ulcer disease

Chronic pulmonary disease
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HERIZON-BTC-01 External control armT SMD
HER2+ IHC3+ BTC HER2+ IHC3+ BTC
(n=62) (n=62)

Myocardial infarction
Congestive heart failure
Dementia

Abbreviations: BTC, biliary tract cancer; eCCA, extrahepatic cholangiocarcinoma; ECOG, Eastern Cooperative
Oncology Group; iCCA, intrahepatic cholangiocarcinoma; PS, performance status; SMD, standardised mean
difference; StD, standard deviation.

TPercentages were calculated based on the number of patients with available data for each characteristic.
*Covariate included in the propensity score model used to generate the SMR weights.

SA patient could present more than 1 comorbidity.

Source: Kim (2025) (53), Jazz Pharmaceuticals (2025) (72).

2.10.3.2.2 Progression-free survival

Results showed median PFS was significantly longer for patients treated with
zanidatamab (7.26 months [95% CI: 5.35, 10.87]) vs. patients treated with
chemotherapy in the external control arm (2.30 months [95% CI: 1.77, 4.66]) (HR:
0.47 [95% CI: 0.23, 0.95]) (71). The KM plot for PFS is presented in Figure 23.

Zanidatamab was associated with a 41% and 18% increased PFS rate after 6
months and 12 months, respectively (71). At 6 months, the PFS rate with
zanidatamab was 55% (95% ClI: 44, 69) and for the external control arm it was 14%
(95% CI: 4, 47) (71). At 12 months, the PFS rate with zanidatamab was 32% (95%
Cl: 22, 46) compared with 14% (95% CI: 4, 47) in the external control arm (71).

Figure 23: SMR-weighted KM plot for PFS with zanidatamab and external control arm

1.00 — Median PFS, months (95% CI):
Zanidatamab: 7.26 (5.35, 10.87)
ECA: 2.30 (1.77, 4.66)
0.75 — HR (95% CI) for PFS: 0.47 (0.23, 0.95)
2
E
S
B 00— —Fm—— —he—m = = = e i e = = = — = =
a .
cg_lg — Zanidatamab — ECA
0.25 —
0.00 — 1

| I | I I I
0 6 12 18 24 30

Time from initiation of 2L (months)

Abbreviations: 2L, second line; Cl, confidence interval; ECA, external control arm; HR, hazard ratio; KM,
Kaplan-Meier; PFS, progression-free survival; SMR, standardised mortality ratio.
Source: Kim (2025) (71).
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2.10.3.2.3 Overall survival

Results showed median OS was significantly longer for patients treated with
zanidatamab (18.07 months [95% CI: 13.44, 23.49]) vs. patients treated with
chemotherapy in the external control arm (3.29 months [95% CI: 1.77, not reported
(NR)]) (HR: 0.29 [95% CI: 0.13, 0.63]) (71). The KM plot for OS is presented in

Fiqure 24.

Zanidatamab was associated with a 61% and 52% increased OS rate after 6 months
and 12 months, respectively (71). At 6 months, the OS rate with zanidatamab was
90% (95% CI: 83, 98) and for the external control arm was 29% (95% CI: 11, 75)
(71). At 12 months, the OS rate with zanidatamab was 65% (95% CI: 54, 78)
compared with 13% (95% CI: 3, 55) in the external control arm (71).

Figure 24: SMR-weighted KM plot for OS with zanidatamab and external control arm

1.00 — Median 0S, months (95% Cl):
Zanidatamab: 18.07 (13.44, 23.49)
ECA: 3.29 (1.77, NR)
975 HR (95% CI) for 0S: 0.29 (0.13, 0.63)
=)
3
[2]
B BB ep = s e e e e B RS S e e e e e B e B
(=1
%) — Zanidatamab — ECA
o
0.25 —
l
0.00 —

I | I I | | I |
0 6 12 18 24 30 36 42

Time from initiation of 2L (months)

Abbreviations: 2L, second line; Cl, confidence interval; ECA, external control arm; HR, hazard ratio; KM,
Kaplan-Meier; NR, not reached; OS, overall survival; SMR, standardised mortality ratio.
Source: Kim (2025) (71).

2.10.3.3 Uncertainties in the external control arm analysis

The external control arm analysis provides additional comparative information
regarding the survival benefit in an HER2+ IHC3+ BTC population of zanidatamab
compared with systemic chemotherapy used in routine practice in the US. However,
this analysis has a number of limitations. Firstly, although the Flatiron database is
extensive, only 12 patients were eligible for inclusion in the analysis, which limited
the ability to implement all the eligibility criteria from the HERIZON-BTC-01 trial to
the external control arm cohort (71). The small sample size also limited the ability to
adjust for all prognostic factors in the analysis (71). Secondly, the analysis focuses
on comparing randomised controlled trial (RCT) evidence with RWE evidence, which
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leads to additional uncertainty in the similarity of outcomes reported. Finally, the
external control arm considers only patients in the US, where prescribing practices
(e.g. in 2L chemotherapies) and patient demographics, including comorbidities, may
differ from standard practice in England and Wales. However, given the lack of
available comparator data specifically in a population with HER2+ IHC3+ BTC, this
analysis provides supportive evidence of the treatment effect of zanidatamab.

2104 Naive comparison

Due to the limitations of the MAICs (Section 2.10.2.2) and only moderate differences
between the unweighted and weighted analyses, a naive comparison is also
presented. For the reasons above, the naive comparison was considered the most
appropriate to model the cost-effectiveness of zanidatamab vs. FOLFOX + ASC, and
ASC alone. This is in line with TA722 (pemigatinib) appraisal, where the committee
acknowledged that because of the rarity of BTC, the data on the comparators from
ABC-06 were the best available evidence. Despite the limitations, it concluded that
the comparative efficacy and safety data from ABC-06 were the most appropriate
evidence for decision making (Section 2.10.5).

Comparisons of efficacy outcomes for zanidatamab from HERIZON-BTC-01 relevant
to the economic modelling are presented in Section 2.10.4.1, with full results
presented in Section 2.6.1. Efficacy outcomes for FOLFOX + ASC and ASC alone
from ABC-06 are also presented in Section 2.10.4.1, with full results presented in
Appendix N.

2.10.4.1 Survival (PFS and OS) in HERIZON-BTC-01 and ABC-06

210.41.1 Progression-free survival

An overview of the PFS results from HERIZON-BTC-01 and ABC-06 are presented
in Table 28.

As presented in Section 2.6.1, the median PFS by ICR of patients with HER2+
IHC3+ BTC treated with zanidatamab in HERIZON-BTC-01 was 7.2 months (95%

Cl: 5.4, 9.4) (62). The median PFS by INV was . months (95% CI: ) (62).
The 6-month and 12-month PFS KM rate by ICR were -% 95% ClI: ) and

-% (95% CI: ), respectively (62). The 6-month and 12-month PFS KM rate
by INV were il8% (95% CI: - and -% 95% ClI: - ), respectively
(62).

In the FOLFOX + ASC arm of ABC-06, the median PFS was 4.0 months (95% CI:
3.2, 5.0) (21). The 6-month and 12-month PFS rate were 32.1% (95% CI: 22.3, 42.3)
and 8.6% (95% CI: 3.8, 16.0), respectively (21). PFS was not reported for the ASC
arm (21).
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Table 28: PFS as reported in HERIZON-BTC-01 and ABC-06

HERIZON-BTC-01 ABC-06

Intervention Zanidatamab Zanidatamab FOLFOX + ASC
n 62 62 81
Assessment ICR INV INV
Median PFS, months (95% ClI) 7.2 (5.4,9.4) I 4.0 (3.2, 5.0)
PFS rate, % (95% CI)

6-months - - 32.1(22.3, 42.3)

12-months 8.6 (3.8, 16.0)

Abbreviations: ASC, active symptom control; Cl, confidence interval; FOLFOX, folinic acid, fluorouracil, and
oxaliplatin; ICR, independent central review; INV, investigator assessment; PFS, progression-free survival.
Sources: HERIZON-BTC-01 : IHC3+ subgroup analysis (2025) (62); ABC-06: Lamarca (2021) (21).

2.10.4.1.2 Overall survival

An overview of the OS results from HERIZON-BTC-01 and ABC-06 are presented in
Table 29.

As presented in Section 2.6.1, the median OS of patients with HER2+ IHC3+ BTC
treated with zanidatamab in HERIZON-BTC-01 was 18.1 months (95% ClI: 12.2,
22.9) (62). The 6-month and 12-month OS KM rates were [ 95% cI: | )

and -% 95% CI: -) respectively (62).

In the FOLFOX + ASC arm of ABC-06, the median OS was 6.2 months (95% CI: 5.4,
7.6 (21). The 6-month and 12-month OS rate were 50.6% (95% CI: 39.3, 60.9) and
25.9% (95% CI: 17.0, 35.8), respectively (21). In the ASC only arm, the median OS
was 5.3 months (95% CI: 4.1, 5.8) and the 6-month and 12-month OS rates were
35.5% (95% ClI: 25.2, 46.0) and 11.4% (95% CI: 5.6, 19.5), respectively (21).

Table 29: OS as reported in HERIZON-BTC-01 and ABC-06

HERIZON-BTC-01 ABC-06
Intervention Zanidatamab FOLFOX + ASC ASC
n 62 81 81
Median OS, months (95% CI) 18.1 (12.2, 22.9) 6.2 (5.4,7.6) 5.3 (4.1,5.8)
OS rate, % (95% ClI)
6-months 50.6 (39.3, 60.9) 35.5 (25.2, 46.0)
12-months 25.9 (17.0, 35.8) 11.4 (5.6, 19.5)

Abbreviations: ASC, active symptom control; Cl, confidence interval; FOLFOX, folinic acid, fluorouracil, and
oxaliplatin; OS, overall survival.
Sources: HERIZON-BTC-01 IHC3+ subgroup analysis (2025) (62); ABC-06: Lamarca (2021) (21).

2.10.5 Indirect treatment comparisons: conclusions

In the absence of head-to-head data to compare zanidatamab with FOLFOX + ASC,
and ASC alone, as many approaches as possible were explored to indirectly
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compare the best available evidence, including unanchored MAICs, an external
control arm analysis, and naive comparisons.

Unanchored MAICs were conducted to indirectly compare the OS and PFS of
zanidatamab with FOLFOX + ASC, and ASC alone. Overall, the unanchored MAICs
showed a statistically significant improvement in PFS with zanidatamab compared
with FOLFOX + ASC (weighted HR: -), and a statistically significant improvement
in OS compared with FOLFOX + ASC (HR: -) and ASC alone (HR: -).
Unweighted analyses provided similar, or more conservative, HR estimates for OS
and PFS compared with MAIC estimates.

A weighted comparison of HER2+ IHC3+ patients in HERIZON-BTC-01 and an
external control arm of IHC3+ patients treated with chemotherapy in the US showed
significantly longer PFS with zanidatamab (7.3 vs 2.3 months; HR: 0.47) and median
OS (18.1 vs 3.3 months; HR: 0.29) with zanidatamab compared with chemotherapy
(53).

Due to the uncertainties of the MAICs (Section 2.10.2.2) and the external control arm
analysis (Section 2.10.3.3), with considerable differences in trial patient population,
limited patient numbers, and variation in treatment, a naive comparison was
considered the most suitable for the base case in the evaluation of
cost-effectiveness (see Section 3). This approach is also aligned with the approach
that was deemed acceptable in TA722 (pemigatinib) (18).

Naive comparisons of zanidatamab with FOLFOX + ASC, and ASC alone show
zanidatamab offers a considerable survival benefit for eligible patients. Treatment
with zanidatamab in HERIZON-BTC-01 resulted in a median OS of 18.1 months
(62), compared with 6.2 months and 5.3 months in the FOLFOX + ASC, and ASC
alone arms of the ABC-06 trial, respectively (21). Median PFS per INV was also
longer for zanidatamab (. months) (54) naively compared with FOLFOX + ASC
(4.0 months) (PFS was not assessed for ASC alone in ABC-06) (21).
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2.11 Adverse reactions

Summary: Overview of zanidatamab safety

e Zanidatamab is a chemotherapy-free regimen with a manageable and well-tolerated safety
profile in BTC, as shown in HERIZON-BTC-01, and supported by the Phase 1 trial and
real-world evidence (54, 60, 61, 63)

e In HERIZON-BTC-01, only - of patients experienced a Grade 3 to 4 TRAE, with no
treatment-related deaths (Grade 5 TRAES) (54)

o There were few patients with TRSAEs [JJl] and only 2 TRAEs that led to discontinuation
(54)

o The most common TRAEs were diarrhoea, IRRs, and anaemia, which were generally
manageable without dose reductions (54)

¢ Results from the Phase 1 trial were broadly similar, as all TRAEs in the BTC population (n=22)
were mild to moderate (Grade 1 or 2) in severity

¢ In 2 real-world studies, no SAEs were reported in a single-centre study in England (n=20) and
no Grade 3+ TRAEs were reported in a compassionate use study in France (n=20) (60, 61)

o MAICs of safety data showed statistically significantly fewer Grade 3+ TRAEs for patients
treated with zanidatamab in HERIZON-BTC-01 vs. those treated with FOLFOX + ASC in ABC-
06 (OR: |}, p=0.01)

e Compared with FOLFOX + ASC in ABC-06, naive comparison of TRAEs and TRSAEs in
HERIZON-BTC-01 by grade and severity shows a favourable tolerability profile for
zanidatamab with fewer treatment-related Grade 3 and 4 AEs (JJl|% vs. 34.6%), ] Grade 5
TRAEs (] vs. 3 deaths), and fewer TRSAEs (Jl§% vs 25.9%) (21, 54)

¢ Patients with HER2+ BTC are currently limited to systemic combination chemotherapy with
FOLFOX, which has substantial toxicity concerns and poor tolerability, so zanidatamab offers
a potentially more manageable chemotherapy-free treatment option

The safety profile of zanidatamab in BTC has been studied in 2 clinical trials
(HERIZON-BTC-01 [Section 2.11.1] and ZWI-ZW25-101 [Appendix D.1]), including
233 patients worldwide and is supported by RWE from England (UCLH, n=20) and
France (n=20) [Section 2.11.2]). As head-to-head trials are not available,
comparative safety evidence of zanidatamab monotherapy vs. combination
chemotherapy with FOLFOX + ASC is provided by naive comparisons and a MAIC of
HERIZON-BTC-01 vs. ABC-06 (Section 2.10) (54, 60, 61, 63, 73).

21141 HERIZON-BTC-01 - full cohort

The safety results presented in the following sections are for the full
HERIZON-BTC-01 safety set (safety analysis set (SAS); n=87; see Section 2.4.1.1
for details). Safety data specifically for the IHC3+ population were not generated, with
the exception of treatment exposure, as safety of any medicine is not expected to
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vary between populations and greater patient numbers provide more robust evidence
for the safety profile of zanidatamab.

AE data were recorded in the HERIZON-BTC-01 trial at all DCOs. In this section, AE
data are presented from the final DCO (11" July 2024) at a follow-up of 33.4 months.

2.11.1.1 Treatment exposure

All 87 patients enrolled in HERIZON-BTC-01 received zanidatamab. In the IHC3+
population, the median duration of treatment was . months (range: . to -) with a
median of . cycles initiated (range: I to I). A summary of zanidatamab exposure
for the IHC3+ population, as well as the overall trial population, is presented in Table
30.

Table 30: Duration of zanidatamab exposure — HERIZON-BTC-01 SAS (DCO 11 July
2024)

I[HC3+ Cohort 1 Cohort 2 Total
(n=62) (IHC2+/3+) (IHCO0/1+) (n=87)
(n=80) (n=7)

Duration of treatment,t months
Mean (StD)
Median
Min, max

Number of cycles initiated*
Mean (StD)
Median
Min, max

Relative dose intensity,$ %
Mean (StD)
Median
Min, max

H+HH
H+H

==
X
==

A+ H

Abbreviations: DCO, data cut-off; IHC, immunohistochemistry; SAS, safety analysis set; StD, standard deviation.
TDuration of zanidatamab treatment is calculated as: minimum of ([treatment end date + 14 days], death date,
DCO date, start of new anticancer therapy) = [treatment start date]+1/30.4375.

*If at least 1 dose of zanidatamab was administered.

SRelative dose intensity (%) = 100% x actual dose intensity (mg/kg/week) / intended dose intensity (mg/kg/week).
Source: HERIZON-BTC-01 CSR (2025) (54); HERIZON-BTC-01 IHC3+ subgroup analysis (2025) (62).

Treatment exposure at the interim DCO (28t July 2023) was consistent with the final
DCO. For all 87 patients in the study who received zanidatamab, the median duration
of treatment was 5.1 months (range: 0.5 to 27.2) and the mean duration of treatment
was 7.5 months (StD: 6.93) (68). The median relative dose intensity was 100.0%

(range: 67.2, 100.0) and the mean relative dose intensity was 97.6% (StD: 6.17) (68).

2.11.1.2 Adverse events: overview

The safety results presented in the following sections are for the full
HERIZON-BTC-01 SAS. Safety analysis for the IHC3+ population was not conducted
as safety of any medicine is not expected to vary between populations and greater
patient numbers provide more robust evidence for the safety profile of zanidatamab.
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An overview of all AEs reported in HERIZON-BTC-01 is presented in Table 31. The
majority of patients (-%) experienced at least 1 AE, defined as any AE with onset
on or after first dose of study treatment through 30 days after final dose of study
treatment, inclusive, of which -% were considered as TRAEs, related to
zanidatamab by the investigator. Grade 3+ AEs were reported in -% of patients
participating in HERIZON-BTC-01, and l patients (%) experienced at least 1
serious adverse event (SAE). Onlyl participants (Jjll%) had TRSAEs. AEs leading to
discontinuation of study treatment were reported in § patients (-). Across all
patients, IAEs resulting in death were reported, of which were considered
related to zanidatamab by the investigator.

Table 31: Overview of AEs — HERIZON-BTC-01 SAS (DCO 11 July 2024)

AE, n (%) Cohort 1 Cohort 2
(IHC2+/3+) (IHCO0/1+) Total
(n=7) (n=87)

Any AET
Study drug related

Any Grade 3+ AE
Study drug related

Any SAE
Study drug related

Any AE resulting in death?
Study drug related

—_
i
o o
(=]
~

Any AE resulting in discontinuation
Study drug related

N
~
S

Any AE resulting in:
Infusion interruption
Dose delay
Dose held (skipped)
Dose reduction

4 111k
il =AM B

Abbreviations: AE, adverse event; DCO, data cut-off; IHC, immunohistochemistry; SAS, safety analysis set.
Study-drug relationship as determined by investigator

TAny AE with onset on or after first dose of study treatment through 30 days after final dose of study treatment,
inclusive.

*Includes death that occurred within the safety reporting period plus deaths >30 days after the final dose of study
treatment.

Source: HERIZON-BTC-01 CSR (2025) (54).

A similar AE profile was observed at the interim DCO (28% July 2023). The majority
of patients (96.6%) experienced at least 1 AE, inclusive, of which 72.4% were
considered as TRAEs, related to zanidatamab by the investigator (66, 68). Grade 3+
AEs were reported in 63.2% of patients participating in HERIZON-BTC-01, and 45
patients (51.7%) experienced at least 1 SAE (66, 68). Only 8 participants (9.2%) had
TRSAESs (66). AEs leading to discontinuation of study treatment were reported in 2
patients (2.3%) (66, 68). Across all patients, 3 AEs resulting in death were reported,
none of which were considered related to zanidatamab by the investigator (68).
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Additional safety outcomes from the interim DCO used to support the regulatory

submission are presented in Appendix J.

2.11.1.3 Most common AEs by preferred term

The most common AEs occurring in HERIZON-BTC-01 were gastrointestinal
disorders (-%), investigations (-%), infections and infestations (-%), general
disorders and administration site conditions (-%), metabolism and nutrition
disorders (-%), injury, poisoning and procedural complications (-%), and blood
and lymphatic system disorders (-%). A summary of AEs occurring in 10% or more

of patients is presented in Table 32.

Table 32: AEs occurring in 10% or more of patients by MedDRA preferred term —

HERIZON-BTC-01 SAS (DCO 11 July 2024)

MedDRA preferred term, n (%)

Cohort 1
(IHC2+/3+)
(n=80)

Cohort 2
(IHCO0/1+)
(n=7)

Total
(n=87)

Any AE

Diarrhoea

Infusion related reaction

Anaemia

Abdominal pain

Alanine aminotransferase increased

Aspartate aminotransferase increased

Nausea

Pyrexia

Vomiting

Decreased appetite

Weight decreased

Ejection fraction decreased

Fatigue

Hypokalaemia

Pruritus

Blood bilirubin increased

Hypertension

Asthenia

Blood alkaline phosphatase increased

Abbreviations: AE, adverse event; DCO, data cut-off; IHC, immunohistochemistry; MedDRA, medical dictionary

for regulatory activities; SAS. safety analysis set.

Multiple occurrences of an event within a participant are counted only once. Events are presented by decreasing
frequency of preferred term in the total column. AEs coded using MedDRA version 25.0.

Source: HERIZON-BTC-01 CSR (2025) (54).
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211.1.3.1 Most common TRAEs by preferred term

Overall, I patients (-%) experienced at least 1 treatment-related adverse event
(TRAE). The most common TRAEs (occurring in more than 5% of patients) were:
diarrhoea (-%), infusion-related reaction (IRR) (-%), ejection fraction decreased
(-%), nausea (.%), alanine aminotransferase (ALT) increased (.%), aspartate
aminotransferase (AST) increased (.%), vomiting (.%), and fatigue (.%) (Table
33).

Table 33: TRAEs occurring in 5% or more of patients by MedDRA preferred term —
HERIZON-BTC-01 SAS (DCO 11 July 2024)

MedDRA preferred term, n (%) Cohort 1 Cohort 2
(IHC2+/3+) (IHCO0/1+) Total
(n=80) (n=7) (n=87)
Any TRAE I I I
Diarrhoea 32 (40.0) | ]
Infusion related reaction 28 (35.0) e ]
Ejection fraction decreased 9 (11.3) | e
Nausea 8 (10.0) i [
Alanine aminotransferase increased 6 (7.5) | [
Aspartate aminotransferase increased 6 (7.5) | [
Vomiting 6 (7.5) | [
Fatigue 5 (6.3) | [ ]

Abbreviations: AE, adverse event; DCO, data cut-off; IHC, immunohistochemistry; MedDRA, medical dictionary
for regulatory activities; SAS, safety analysis set; TRAE, treatment-related adverse event.

Multiple occurrences of an event within a participant are counted only once. Events are presented by decreasing
frequency of preferred term in the total column. AEs coded using MedDRA version 25.0.

Source: HERIZON-BTC-01 CSR (2025) (54).

2.11.1.4 Grade 3+ AEs by preferred term

A total of' patients '%) treated with zanidatamab experienced Grade 3+ events,
of which | patients (Jll%) experienced a highest severity of Grade 3, 5 patients
(.%) experienced Grade 4 events, and 4 patients (.%) experienced a Grade 5
event (Table 34). The most frequently reported Grade 3+ AEs were anaemia (-%),
diarrhoea (.%), and hypertension (.%) (Table 34).

Grade 3+ AEs considered related to zanidatamab by the investigator were reported
ir‘ patients (-%). The highest severity of TRAE was Grade 3 in I patients
(M%) and Grade 4 in I patient (.%). l Grade 5 AEs (deaths) were considered
related to zanidatamab. Grade 3+ TRAEs occurring in more than 1 patient were
diarrhoea ’%), anaemia (.%), ejection fraction decrease (.%), and AST
increase ([M%).
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Table 34: Overview of Grade 3+ AEs occurring in 5% or more of patients by preferred
term — HERIZON-BTC-01 SAS (DCO 11 July 2024)

MedDRA preferred term, n (%) Cohort 1 Cohort 2
(IHC2+/3+) (IHCO0/1+) Total
(n=80) (n=7) (n=87)

Any Grade 3+ AET
Study drug related

Anaemia
Study drug related 3(3.8)
Diarrhoea -
Study drug related 4 (5.0)

Hypertension
Study drug related

Alanine aminotransferase increased
Study drug related

11

Cholangitis
Study drug related

Hypokalaemia
Study drug related

Jaundice cholestatic
Study drug related

Pneumonia
Study drug related

4—-————1B
*EIEBI BT

1101

Abbreviations: AE, adverse event; DCO, data cut-off; IHC, immunohistochemistry; MedDRA, medical dictionary
for regulatory activities.

Relationship to zanidatamab as determined by the investigator.

TAny Grade 3+ AE with onset on or after first dose of study treatment through 30 days after final dose of study
treatment, inclusive occurring in 2 or more participants

Source: HERIZON-BTC-01 CSR (2025) (54).

2.11.1.5 Serious adverse events

A total ofl patients (-%) experienced at least 1 SAE during the
HERIZON-BTC-01 trial, defined as: fatal, life-threatening, caused or prolonged an
existing hospitalisation, was disabling or incapacitating, caused congenital anomaly
or birth defect, or was an important medical event that could have jeopardised the
patient and could have required medical or surgical intervention to prevent 1 of the
outcomes listed. SAEs occurring in 5% or greater of patients were cholangitis (.%),
jaundice cholestatic (.%), and pneumonia (.%) (54).

OnIyI patients (.%) experienced TRSAEs considered by the investigator to be
related to zanidatamab: ALT and AST increase (_), anaemia,
diarrhoea, ejection fraction decreased, enteritis, IRR, oral candidiasis, and
pneumonitis (all occurring in I patient each). SAEs occurring in 2% or greater of
patients are presented in Table 35 and TRSAEs are presented in Table 36.
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Table 35: SAEs occurring in 2% or more of patients by MedDRA preferred term —
HERIZON-BTC-01 SAS (DCO 11 July 2024)

MedDRA preferred term Cohort 1 Cohort 2
(IHC2+/3+) (IHCO0/1+) Total
(n=80) (n=7) (n=87)
Any SAE, n (%) I I I
Cholangitis - - -
Jaundice cholestatic - l -
Pneumonia - - -
Biliary obstruction [ | [
Sepsis I | I
Obstruction gastric - l -
Alanine aminotransferase increased - l -
Asthenia - l -
Bacteraemia [ | [
Diarrhoea [ | [
Haematemesis [ e [
Jaundice - l -
Pleural effusion - - -

Abbreviations: AE, adverse event; DCO, data cut-off; IHC, immunohistochemistry; MedDRA, Medical Dictionary
for Regulatory Activities; SAS, safety analysis set.

Multiple occurrences of an event within a participant are counted only once. Events are presented by decreasing
frequency of preferred term in the total column. AEs coded using MedDRA version 25.0.

Source: HERIZON-BTC-01 CSR (2025) (54).

Table 36: TRSAEs by MedDRA preferred term — HERIZON-BTC-01 SAS (DCO 11 July
2024)

MedDRA preferred term, n (%)

Total
n=87)

—_

Any TRSAE

Alanine aminotransferase increased

Aspartate aminotransferase increased

Anaemia

Diarrhoea

Ejection fraction decreased

Enteritis

Infusion related reaction

Oral candidiasis

Pneumonitis

Abbreviations: AE, adverse event; DCO, data cut-off; IHC, immunohistochemistry; MedDRA, Medical Dictionary
for Regulatory Activities; SAS, safety analysis set.

Multiple occurrences of an event within a participant are counted only once. Events are presented by decreasing
frequency of preferred term in the total column. AEs coded using MedDRA version 25.0.

Source: HERIZON-BTC-01 CSR (2025) (54).
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2.11.1.6 Adverse events resulting in treatment discontinuation

. patients (.%) experienced AEs that resulted in discontinuation of zanidatamab; I
due to a Grade 3 AE of pneumonitis and I due to a Grade 2 AE of ejection fraction
decreased. - events were considered by the investigator to be related to
zanidatamab treatment.

2.11.1.7 Adverse events of special interest and selected adverse events

211.1.71 Infusion-related reactions

Zanidatamab was administered as monotherapy as an IV infusion every 2 weeks. A
total of I patients (-%) experienced l events of IRR, I of which was an SAE
(.%). Nearly all patients with IRR (l%) had Grade 1 or 2 events (mild or moderate
severity) (54). The most frequently reported IRR symptoms included chills (
patients), pyrexia/fever (I patients), and elevated blood pressure (I patients). OnIyI
patient experienced a Grade 3 IRR, which was resolved with supportive measures
and did not preclude zanidatamab treatment (54).

The median time to onset of IRR from infusion start was - minutes (range: I to .)
(54). The majority of patients who had IRR (n=1)experienced an IRR during the
first cycle of zanidatamab treatment and most (n= %) did not experience
recurrent IRRs. All IRRs resolved, with a median time to resolution of - minutes

(range: | NN - D).
2.11.1.7.2 Cardiac events

All cardiac events were clinically asymptomatic and confounded by pre-existing or
concurrent conditions (54). Confirmed cardiac events occurred in I patients (.%); a
total of I events of ejection fraction decreased were recorded in these patients,
events each were Grade 2 and Grade 3 (54). Forl patient, the event was considered
serious. - events across I patients were considered related to zanidatamab by the
investigator and were managed as follows: I patient had no changes to zanidatamab
dosing; I patients had a zanidatamab dose delay; I patient had their dose of
zanidatamab held (skipped); §f patient had zanidatamab discontinued. The median
time to first onset was i

(range: _). cardiac events were
resolved by the DCO with a median time to resolution of (range: _).

2.11.1.7.3 Diarrhoea

A total of I patients (-%) reported . events of diarrhoea. In total, I patients
(-%) experienced a total of l events of diarrhoea considered related to
zanidatamab by the investigator. .patients (.%) experienced diarrhoea as an
SAE, requiring hospitalisation. Among patients who reported diarrhoea, over half (I
patients) experienced only levent (-% of overall population), and I patients
had I or more events (.% overall). Most patients reported a Grade 1 or Grade 2
event as the highest severity (- and - patients, respectively). Grade 3
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diarrhoea was reported in - patients. .Grade 4 or Grade 5 events were
reported. The median time to resolution of diarrhoea was - (range: _).

Prophylactic treatment to minimise the impact of diarrhoea on patients made this AE
generally manageable; oncologists in the UK noted that diarrhoea AEs may be
reduced in clinical practice (36).

211.1.7.4 Deaths

. patients (.%) died during the safety reporting period (within 30 days of last dose
of zanidatamab); l deaths were considered related to zanidatamab. - of the
deaths were due to disease progression and I were due to AEs (hepatic failure,
haematemesis, and underlying cancer), (54). A total# patients (-%) died more
than 30 days after the last dose of zanidatamab; l (Il%0) due to disease
progression, I (.%) due to AE (multiple organ dysfunction that began during the
safety reporting period but death occurred more than 30 days after the last dose), I
(.%) due to other reasons, and l (-%) due to an unknown cause (Table 37)
(54). - patients with an unknown cause of death had discontinued study
treatment due to PD. A summary of deaths that occurred in patients that participated
in the HERIZON-BTC-01 trial is presented in Table 37.

Table 37: Summary of deaths (SAS [DCO 11 July 2024])

Cause of death Cohort 1 Cohort 2
IHC2/3+ IHCO0/1+ Total
(n=80) (n=7) (n=87)
Any death, n (%) I I
Within 30 days of last dose
Disease progression
AE

More than 30 days after last dose
Disease progression

AE

Other

Unknown#

Abbreviations: AE, adverse event; DCO, data cut-off; IHC, immunohistochemistry; SAS, safety analysis set.
T Cause of death was reported as “billiar [sic]septic shock”.

+ Cause of death was not available at the study centre.

Source: HERIZON-BTC-01 CSR (2025) (54).

211.2 Supporting safety evidence: additional studies

Additional studies that provided supportive safety data for zanidatamab include the
Phase 1 clinical trial ZWI-ZW25-101 (63) and 2 real-world studies in England (UCLH)
and France (60, 61).

In the dose expansion phase of the Phase 1 study, ZWI-ZW25-101, patients with
HER2+ BTC (n=22) were included and assessed for safety (63). All 22 patients with
BTC experienced at least 1 AE, and 15 (68.0%) patients had at least 1 AE
considered to be related to zanidatamab. No patients experienced a Grade 3+ TRAE
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and one patient experienced an SAE considered to be related to zanidatamab. No
zanidatamab-related dose reductions, discontinuations, or deaths occurred in the
BTC cohort.

In a real-world study of compassionate use of zanidatamab in patients with HER2+
BTC in UCLH (n=20), the most frequent AEs were infusion reactions (Grade 1 to 2),
diarrhoea (1 patient with Grade 3), and vomiting (Grade 2), but no SAEs were
observed during the study period (60).

In a similar real-world study conducted in France in patients with HER2+ BTC treated
with zanidatamab (n=20), 3 patients (15%) experienced a Grade 2 IRR during the
first administration, with favourable outcomes (61). No cardiac toxicities were
reported and Grade 1 to 2 diarrhoea was the most frequent AE (40%, n=8) (61). No
Grade 3 or 4 TRAEs were observed (61). One patient required dose adjustment for
Grade 2 diarrhoea (61).

Further details of supportive studies that report AEs are provided in Appendix D.

211.3 Indirect treatment comparisons: safety

As HERIZON-BTC-01 was a single-arm trial, indirect treatment comparisons were
attempted to assess the relative safety of zanidatamab vs. FOLFOX + ASC and ASC
alone.

Unanchored MAICs show an improved safety profile for zanidatamab compared with
FOLFOX + ASC, when considering TRAEs. As all AEs in the ASC arm of ABC-06
were considered as treatment-emergent, rather than treatment-related (21), TRAEs
for this arm could not be compared.

As there are considerable uncertainties surrounding MAIC analysis of safety, naive
comparisons are also presented and were deemed the most appropriate (Section
2.11.3.2) for use in the cost-effectiveness model.

2.11.3.1 Unanchored MAICs

Unanchored MAICs were attempted to assess the safety profiles of zanidatamab
monotherapy vs. combination chemotherapy with FOLFOX + ASC, and palliative
care with ASC alone using the most appropriate trial data. As described in Section
2.10.2, the most relevant safety evidence identified for the comparators FOLFOX +
ASC, and ASC alone is from the ABC-06 trial (21).The full published safety data from
ABC-06 are provided in Appendix N. Full details of the methodology for the ITCs are
provided in Appendix B.2.2.1.

Comparisons of safety data are often complex and problematic in cross-study
comparisons, due to inconsistent reporting of AEs and length of study follow-up.
Therefore, results comparing safety outcomes should be treated with caution.
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211.3.1.1 Methods

Composite measures of “any TRAE” and “Grade 3+ TRAES” were generated from the
safety data for ABC-06 and HERIZON-BTC-01. These composite measures were
used to calculate ORs and 95% Cls to quantify differences in TRAE rates. Analyses
were performed both without weights and with the weights from the MAIC
incorporated into the regression model. For weighted analyses, robust standard
errors were used. All safety analyses were performed on the full HERIZON-BTC-01
population (n=87).

Differences between HERIZON-BTC-01 and ABC-06 relating to safety assessment
that may influence safety comparison were identified, as presented in Table 38. As
ASC is a palliative treatment with no associated TRAEs, only comparison with
FOLFOX + ASC was possible in this analysis.

Table 38: Variation in treatment exposure in HERIZON-BTC-01 and ABC-06

HERIZON-BTC-01 ABC-06
Intervention Zanidatamab FOLFOX + ASC ASC
n 87 81 81
Median follow-up, months 33.4 21.71 21.71
(range: 28 to 45) (IQR: 17.2, 30.8) (IQR: 17.2, 30.8)
Treatment duration, months (range) I 2.3 (41to 111) 2.37 (41 to 111)
Number of cycles received, median B ange R 5 (IQR: 2, 6) N/A

Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; IQR, interquartile
range; N/A, not applicable.

Sources: HERIZON-BTC-01 CSR (54); Lamarca (2021).

TValues reported for both arms of the trial only.

211.3.1.2 Results

Overall, the unanchored MAIC shows an improved tolerability profile for zanidatamab
monotherapy compared with a combination chemotherapy regimen of FOLFOX +
ASC. Comparisons of TRAEs from HERIZON-BTC-01 and ABC-06 using the MAIC
approach are summarised in Table 39. The median follow-up for each trial is
presented in Table 38 as this could influence the number of AEs reported. The
longer the follow-up duration, the more time there would be for safety events to
occur. However, most AEs are expected to occur early in the follow-up, soon after
receiving treatment. The duration of AEs was also not reported in ABC-06.

Zanidatamab had fewer TRAEs of any grade compared with FOLFOX + ASC,
although the results were not statistically significant (unweighted odds ratio [OR]: .

[95% CI: . .], p=-; weighted OR: . [95% CI: . .], p=-).

The improved safety profile of zanidatamab compared with chemotherapy with
FOLFOX + ASC was more evident for Grade 3+ TRAEs (defined as those that
required medical intervention, with or without hospitalisation depending upon clinical
sequelae). Results of the MAIC show there were statistically significant reductions in
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the incidence of Grade 3+ TRAEs for zanidatamab compared with FOLFOX + ASC
(OR: . [95% CI: -], p=-), although the weighted comparison was slightly
attenuated, meaning statistical significance was not reached (OR: . [95% CI:

e )]
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Table 39. Comparison of TRAEs using data from the full HERIZON-BTC-01 cohort.

n (ESS) HERIZON- Comparator Comparator, Comparator OR (95% CI) p-value Weighted OR p-value
BTC-01 N events, n, (%) (95% CI)
events, n (%)

Any TRAE

87 (33) I FOLFOX + 81 68 (84) I I I L
ASC

Grade 3+ TRAE

87 (33) I FOLFOX + 81 31(38) I L I L
ASC

Abbreviations: ASC, active symptom control; Cl, confidence interval; ESS, effective sample size; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; OR, odds ratio; TRAE,
treatment-related adverse event.

Median duration of study follow-up for HERIZON-BTC-01 was 21.9 months. Odds ratios generated using logistic regression as a statistical test to compare adverse event rates.
ORs below 1 favour zanidatamab. Weighted ORs incorporate weights from a match-adjusted indirect comparison matching on prognostic factors with robust standard errors for

Cls.

Source: ITC report (2025) (73).
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2.11.3.2 Naive comparisons

211.3.21 TRAESs by severity and TRSAEs

The unanchored MAIC did not assess TRAEs by severity grade, or TRSAEs,
including chemotherapy-related SAEs, which are described in ABC-06. As serious
AEs are most likely to impact on costs and QALY's, a naive comparison of these
safety outcomes between HERIZON-BTC-01 and ABC-06 is presented.

Table 40 presents the Grade 3+ TRAESs by severity as reported in
HERIZON-BTC-01 and ABC-06 for zanidatamab (-% overall) and FOLFOX + ASC
(34.6% overall), respectively. In ABC-06, the most frequently reported Grade 3+
chemotherapy-related AEs were neutropenia (10 patients [12%]), fatigue/lethargy (9
patients [11%]), and infection (8 patients [10%]). There were 3 chemotherapy-related
deaths (1 each due to infection, acute kidney injury, and febrile neutropenia)
reported in the FOLFOX + ASC arm (21). In comparison, there were I deaths
related to zanidatamab in HERIZON-BTC-01 (54).

TRSAEsSs are presented in Table 41. In ABC-06, 29 TRSAEs were reported in 21
patients (25.9%) treated with FOLFOX + ASC. The most frequently reported
TRSAEs were vomiting (3 patients [3.7%]), diarrhoea, febrile neutropenia, lung
infection, neutropenic sepsis, PICC line infection, and sepsis (all occurring in 2
patients each [2.5%]) (21). In comparison, TRSAEs were reported in I patients
(.%) treated with zanidatamab in HERIZON-BTC-01 (54).

Table 40: Overview of Grade 3+ TRAEs by severity in HERIZON-BTC-01 and ABC-06
occurring in 2% or more of patients

HERIZON-BTC-01 ABC-06
Zanidatamab FOLFOX + ASC
(n=87) (n=81)

TRAE, n (%) Grade 3 Grade 4 Grade 5 Grade 3 Grade 4 Grade 5
Any TRAE e [ ] | 23 (28.4) 5(6.2) 3(3.7)
Diarrhoea [ | | 2 (2.5) 0 0
Anaemia [ | | 2 (2.5) 0 0
Ejection fraction [ | | 0 0 0
decreased
AST increased [ | | 0 0 0
Acute kidney injury | | | 1(1.2) 0 1(1.2)
Neutropenia | | | 8(9.9) 2 (2.5) 0
Fatigue or lethargy | | | 9 (11.1) 0 0
Infectiont | | | 6 (8.6) 1(1.2) 1(1.2)
Vomiting | | | 2(2.5) 0 0
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HERIZON-BTC-01 ABC-06
Zanidatamab FOLFOX + ASC
(n=87) (n=81)
TRAE, n (%) Grade 3 Grade 4 Grade 5 Grade 3 Grade 4 Grade 5
Biliary eventt | | | 2 (2.5) 0 0
Hypertension | | | 2 (2.5) 0 0

Abbreviations: ASC, active symptom control; AST, aspartate aminotransferase; TRAE, treatment-related adverse
event.

TLung, urinary, fever, or not specified, excluding liver or biliary.

*Includes liver infection, increase bilirubin or alkaline phosphatase, and hepatitis.

Sources: HERIZON-BTC-01 CSR (54); Lamarca (2021) (21).

Table 41: Overview of TRSAEs in HERIZON-BTC-01 and ABC-06 occurring in 2% or
more of patients

TRSAE, n (%) HERIZON-BTC-01 ABC-06
Zanidatamab FOLFOX + ASC
(n=87) (n=81)
Any TRSAE [ ] 21 (25.9)
Vomiting | 3(3.7)
Diarrhoea e 2 (2.5)
Febrile neutropenia | 2 (2.5)
Lung infection | 2 (2.5)
Neutropenic sepsis | 2 (2.5)
PICC line infection | 2 (2.5)
Sepsis | 2 (2.5)

Abbreviations: ASC, active symptom control; PICC, peripherally-inserted central catheter; TRSAE,
treatment-related serious adverse event.
Sources: HERIZON-BTC-01 CSR (54); Lamarca (2021) (21).

211.4 Safety overview

The well tolerated safety profile of a chemotherapy-free zanidatamab regimen in
patients with HER2+ BTC is supported by clinical trial data and RWE, including 233
patients worldwide in clinical trials and 40 patients in real-world studies. An improved
tolerability profile of zanidatamab monotherapy compared with combination
chemotherapy with FOLFOX + ASC is supported by MAICs and naive comparison.

In HERIZON-BTC-01, over a considerable follow-up of- months, zanidatamab
demonstrated a manageable and tolerable safety profile with low rates of Grade 3+
TRAEs (o of patients), few TRSAEs (J§6), and only | TRAES that led to
treatment discontinuation (22, 54). I deaths related to zanidatamab were reported.
Across the HERIZON-BTC-01 population, the most common TRAEs were diarrhoea,
IRRs, and anaemia, which were generally manageable and resolved quickly in an
outpatient setting without dose reductions (22, 54).
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Real-world studies in England and France, and the Phase 1 trial ZWI-ZW25-101,
support the safety profile of zanidatamab in BTC. All TRAEs in the BTC population of
Z\WI-ZW25-101 were mild to moderate (Grade 1 or 2) in severity (63). No Grade 3+
TRAEs were reported in a real-world study of 20 patients in France (61), and no
SAEs were reported in a real-world study of 20 English patients (60).

As HERIZON-BTC-01 was a single-arm study, relative risk could not be calculated.
Instead, unweighted indirect comparisons support a statistically significant reduction
in the incidence of Grade 3+ TRAE incidence with zanidatamab vs. FOLFOX + ASC.
Due to the considerable uncertainties associated with the MAIC of safety between
HERIZON-BTC-01 and ABC-06, a naive comparison was considered the most
appropriate for inclusion in the cost-effectiveness analysis (CEA) (Section 3). Naive
comparisons of severe (Grade 3+) TRAEs and TRSAEs showed considerably fewer
events for zanidatamab vs. FOLFOX + ASC. Only I Grade 4 TRAE (.%) was
reported in HERIZON-BTC-01 vs. 5 Grade 4 TRAEs (6.2%) and 3 Grade 5 TRAEs
(3.7%) in ABC-06 (21, 54). TRSAEs were reported in .% of patients in
HERIZON-BTC-01 vs. 25.9% of patients in ABC-06 (21, 54).

2.12 Ongoing studies

No ongoing studies for zanidatamab in the indication relevant to this appraisal that
will report in the next 12 months were identified in the SLR. The real-world study in
England is still ongoing and median OS has not been reached (60).

2.13 Interpretation of clinical effectiveness and safety evidence

2131 Principal (interim) findings from the clinical evidence highlighting

the clinical benefits and harms of the technology

2.13.1.1 Summary of efficacy evidence

HERIZON-BTC-01 is the largest study conducted in patients with previously treated
HER2+ unresectable, locally advanced, or metastatic BTC (22). Results showed a
clinically meaningful survival benefit in patients with HER2+ IHC3+ BTC treated with
zanidatamab (n=62). (54). For the primary endpoint, 51.6% of patients achieved
cORR, with a median OS of 18.1 months (95% CI: 12.2, 22.9), a 12-month OS rate
of [ (95% cI: ), and a median PFS of 7.2 months (95% Cl: 5.4, 9.4)
(54). Zanidatamab demonstrated durable responses, with a median DOR of 14.9
months (95% CI: 7.4, 24.0) and -% with a response duration of 16 weeks or
longer (54).

The efficacy of zanidatamab observed in clinical trials is supported by RWE. In a
single-centre study in England (n=13 evaluated), an ORR was observed in 54% of
patients (60). In a compassionate use study in France (n=12 IHC3+), median PFS
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was 8.0 months (95% CI: 1.5, 18.4), with an estimated 1-year OS rate of 90% (95%
Cl: 51, 98) (61).

2.13.1.2 Summary of comparative evidence:

HERIZON-BTC-01 was a single-arm study, so unanchored MAICs, an external
control arm analysis, and naive comparisons were attempted to assess the
comparative efficacy of zanidatamab vs. FOLFOX + ASC, or ASC alone (21).

Unanchored MAICs of HERIZON-BTC-01 and ABC-06 identified large and
statistically robust improvements in OS for zanidatamab vs. both FOLFOX + ASC
(weighted HR: -) and ASC alone (weighted HR: -) (Section 2.10.2.1). PFS data
were not reported for the ASC arm in ABC-06, but the median PFS for zanidatamab
vs. FOLFOX + ASC showed a statistically significant reduction in disease
progression with zanidatamab (weighted HR: -).

To compare HER2+ patient populations, an external control arm analysis compared
zanidatamab-treated patients from HERIZON-BTC-01 with an external control arm of
HER2+ (IHC3+) BTC patients from the US Flatiron database treated with
chemotherapy. Results confirmed a substantial PFS and OS benefit of zanidatamab
vs. chemotherapy (PFS HR: 0.47; OS HR: 0.29) specifically in a HER2+ population
(Section 2.10.3).

Naive comparisons were considered the most suitable for the base case in the
cost-effectiveness model, due to limitations in the MAICs (Section 2.10.2.2) and
external control arm analysis (Section 2.10.3.3), which included differences in trial
patient populations, limited patient numbers, and variation in treatments. Similar to
the MAICs and external control arm, results of the naive comparison confirmed that
zanidatamab showed a substantial survival benefit (Section 2.10.4). Treatment with
zanidatamab in HERIZON-BTC-01 showed a median OS of 18.1 months (62),
naively compared with 6.2 months and 5.3 months in the FOLFOX + ASC and ASC
alone arms of the ABC-06 trial, respectively (21).

2.13.1.3 Summary of QoL and safety findings:

In HERIZON-BTC-01, zanidatamab showed modest improvements in HRQoL over
the study period as measured by EQ-5D-5L. Results showed reduced pain, pain
interference, and clinically meaningful improvements in EQ-5D VAS scores in
responders to treatment from baseline to time of their best-on-treatment score,
suggesting zanidatamab may improve HRQoL through disease control (54). Patients
who achieved CR, PR, or SD also reported the greatest improvements in pain/BPI
with resulting reductions in opioid use (54). In Phase 1 and real-world evidence, QoL
was not quantitatively assessed (60, 61, 63).

As a chemotherapy-free regimen, zanidatamab demonstrated a well-tolerated safety
profile in HERIZON-BTC-01 (22, 54). Grade 3+ TRAEs were reported in -% of
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patients (n=l), with onIyI patient experiencing a Grade 4 event, and l deaths were
reported (54).

The manageable tolerability profile of zanidatamab observed in clinical trials is
supported by Phase 1 results and real-world studies in patients in England (UCLH)
and France, which showed similar low levels of TRAEs (59-61, 63).

Unanchored MAICs and naive comparisons of safety data demonstrate the improved
tolerability profile of zanidatamab vs. FOLFOX + ASC (Section 2.10). An unanchored
MAIC showed statistically significant reductions in the incidence of Grade 3+ TRAEs
for zanidatamab vs. FOLFOX + ASC (p=-). Naive comparisons of Grade 3/4/5
TRAEs and SAEs also showed an improved tolerability profile for zanidatamab vs.
FOLFOX + ASC (21, 62).

2.13.1.4 Conclusions: clinical evidence

Advanced BTC has a poor prognosis and its diagnosis is devastating for patients
and their families (4). In England, patients with HER2+ BTC have no targeted
treatment options and those fit enough to reach 2L therapy are limited to
combination chemotherapy (FOLFOX + ASC), or palliative care (ASC alone).
Zanidatamab 2L monotherapy shows substantial improvements in survival of
approximately 1 year compared with FOLFOX + ASC, and ASC alone, and maintains
QoL during these valuable additional months. Zanidatamab is a chemotherapy-free
regimen with an improved tolerability profile compared with FOLFOX + ASC, with a
reduced incidence of Grade 3+ TRAEs and TRSAEs (22, 54). The favourable safety
profile of zanidatamab monotherapy may also be suited to patients who would not be
well enough for combination chemotherapy and would only receive palliative care
with ASC, providing them with a much-needed life-extending treatment option.

213.2 Strengths and limitations of the clinical evidence base for the

technology
The strengths of the clinical evidence base for zanidatamab are as follows:

o HERIZON-BTC-01 is the largest clinical trial to date in this rare cancer
population of 2L HER2+ BTC (n=87), conducted across 32 centres in 9
countries (22, 54).

e The primary endpoint (CORR) and secondary endpoints (DOR, DCR, PFS, and
OS) of HERIZON-BTC-01, are considered relevant and clinically appropriate
endpoints to assess the efficacy of treatments in oncology (18-20).

o HERIZON-BTC-01 reflects the proposed indication and anticipated use of
zanidatamab in clinical practice in England and Wales (1, 54). The trial dosing
for zanidatamab aligns with that used in clinical practice (22, 54).

e The clinical trial efficacy and safety are also supported by 22 patients with BTC
from a Phase 1 trial (63) and real-world experience of 20 patients treated with
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zanidatamab in an NHS centre in England (UCLH) and 20 patients treated in
France (n=12 IHC3+) (60, 61).

Due to the rarity of BTC, particularly HER2+ IHC3+ in 2L, the totality of the evidence
from HERIZON-BTC-01, ZWI-ZW25-101, and real-world studies should be
considered in decision-making, and aligns with the level of evidence provided by
other treatments in similar patient populations (18, 20).

The limitations of the clinical evidence base are as follows:

¢ No direct comparative data are available for zanidatamab. HERIZON-BTC-01
was a single-arm study. However, single-arm trials are common for rare
cancers with a limited patient pool and acute unmet need, allowing for quicker
patient access to new treatments.

e To compare zanidatamab with the SoC for 2L BTC, all alternative sources of
comparative evidence were explored, including MAICs, use of an external
control arm, and naive comparison. Due to limitations in the MAICs (Section
2.10.2.2) and the external control arm (Section 2.10.3.3), a naive comparison
between HERIZON-BTC-01 and ABC-06 was considered the most reliable and
appropriate for modelling.

e HERIZON-BTC-01 had a high proportion of patients from Asia. However,
applicability of the trial to routine clinical practice in England has been
confirmed by UK clinicians with extensive experience in BTC through a Delphi
study and clinician interviews (36, 69).
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3 Cost effectiveness

Summary: cost-effectiveness analysis

e A 3-health state partitioned survival model simulated patients with locally advanced or
metastatic HER2+ IHC3+ BTC previously treated with at least 1 prior line of systemic
therapy, in line with the relevant subgroup of the pivotal HERIZON-BTC-01 clinical trial, the
final NICE scope, and expected UK licence (14, 22, 54, 74)

¢ No head-to-head evidence was available for the relevant comparators (FOLFOX + ASC or
ASC alone); therefore, an unadjusted side-by-side (naive) comparison informed the
comparative efficacy, with a scenario analysis using the results of the MAICs (Section 2.10)

¢ Clinical sources for survival, utilities and AE data in the model included:

o Survival (OS and PFS) for zanidatamab extrapolated from HERIZON-BTC-01 (54)

o Survival (OS and PFS) for FOLFOX+ ASC and ASC alone (OS only) from ABC-06 (21)

o Utilities from EQ-5D data collected in HERIZON-BTC-01 using a TTD approach, which
best reflects the natural decline in QoL approaching death. A continuous model was
used in the base case; other TTD models, progression-based utilities, and literature
sources were explored in scenario analysis

o Disutilities and costs applied for Grade 3+ AEs, FOLFOX administration with central
venous access devices, treatment-specific differences, and general decline with age

Strengths and limitations
e Given the rarity of HER2+ IHC3+ BTC, there are limitations regarding patient numbers and
comparator evidence. The ABC-06 study does not report patients with HER2+ BTC and only
included a 2L population
o HER?2 status is not proven to be prognostic of outcomes in BTC, so survival of patients
with HER2+ BTC is not expected to differ widely from HER2-negative BTC
o Both naive comparisons (base case) and MAICs (scenario) of efficacy data from
HERIZON-BTC vs. ABC-06 data are explored in the cost-effectiveness analyses
e When possible, the model inputs are evidence-based, clinically validated and the most
appropriate UK data to support decision-making in the context of a rare cancer with a high
unmet need
e Comprehensive sensitivity and scenario analyses are explored to test the impact of
uncertainties on cost-effectiveness results

Results
e Due to the severity of advanced BTC, and the lack of a new 2L treatment for HER2+ patients
in decades, zanidatamab meets the criteria for the highest severity weighting, and a QALY
weighting of x1.7 is applied in the analysis
¢ Inthe base case, the ICER compared to FOLFOX + ASC was £- per QALY gained and
£-_compared to ASC alone
o The QALY gain vs. FOLFOX is [}, increasing to ] vs. ASC alone, due to increased
LYs with zanidatamab while maintaining QoL. In addition, QoL with FOLFOX + ASC is
reduced due to increased incidence of severe AEs with chemotherapy. QoL is also
reduced with ASC alone due to lack of effective treatment options and disease control
e Sensitivity analyses demonstrate the robustness of cost-effectiveness results, with
zanidatamab remaining cost-effective across all modelled scenarios

Conclusion

¢ Results suggest that zanidatamab is a cost-effective treatment compared with FOLFOX +
ASC, with ICERs within the range that NICE considers a cost-effective use of NHS
resources, especially for rare, severe cancers such as advanced BTC

e Given the rarity and severity of advanced HER2+ IHC3+ BTC, fewer than l patients are
likely to be eligible for zanidatamab, so the budget impact in NHS England will be low
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3.1 Published cost-effectiveness studies

A systematic review of the literature was conducted to identify published economic
evaluations and cost-effectiveness studies of potential relevance to the decision
problem addressed in this appraisal. Electronic database searches were conducted
in April 2024 with updates performed in September 2024 and March 2025.

The scope of the economic SLR was published economic models and cost-
effectiveness studies in patients with advanced or metastatic BTC. A detailed
description of the review methods and results are reported in Appendix E. A
summary of the identified studies is provided in Table 42.
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Table 42: Summary list of published cost-effectiveness studies in 2L advanced/metastatic BTC

Partition survival model
Time horizon: 5 years

e 459,697

Study Summary of model Patient population QALYs Costs (currency, year) ICER (per QALY
gained)
Chemotherapy
Kamble o Systematic review of Metastatic and/or N/A N/A N/A
2024 (75) economic burden unresectable BTC
Global ¢ Gemcitabine-based
chemotherapy most
common in 1L BTC
(24.0-100.0%)
¢ 5FU-based chemotherapy
most common in 2L BTC
(12.3-74.3%)
Pembrolizumab
McCarthy ¢ Cost-effectiveness analysis | Previously treated e Pembrolizumab: 3.88 GBP, 2021 e 32,085
2024 (76) comparing pembrolizumab | MSI-H/AMMR tumours | | g4c. 0.72 e Pembrolizumab at list
UK with price: 129,469
mFOLFOX/mFOLFIRI e SoC: 28,221.78
o Multi-tumour partitioned
survival model
¢ Healthcare payers’
perspective
e Time horizon: lifetime
(40 years)
e Cycle length: 3 weeks
Pemigatinib
Chueh e Cost-utility analysis Advanced iCCA ¢ Incremental QALYs: NTD, not reported e 3,411,098
2022 (77) comparing pemigatinib + patients who failed the | | 43 e Incremental cost:
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Study Summary of model Patient population QALYs Costs (currency, year) ICER (per QALY
gained)
Perspective and cycle
length not reported
Chen 2023 Cost-effectiveness analysis | Advanced iCCA with Pemigatinib: 1.15 NTD, 2022 e Pemigatinib vs
(78) comparing pemigatinib with ]IC:G_FRZ/ mFOLFOX: 0.56 o Pemigatinib: 4,177,572 mFOLFOX:
Taiwan mFOLFOX or 5FU usions/rearrangements _ ] 5,814,700
Partition survival model in whom 1L 5FU: 0.47 e mFOLFOX: 749,130 « Pemigatinib vs
, gemcitabine-based e S5FU: 524,472 5FU: 5.380 241
Healthcare payers chemotherapy failed T
perspective
Time horizon: 5 years
Cycle length: 1 month
Chueh Cost-effectiveness analysis | Advanced iCCA with or New NTD, 2021 e 3,411,098
2023 (79) comparing pemigatinib + without FGFR2 pemigatinib/mFOLFOX | 4 New
Taiwan mFOLFOX with 5FU fusions/rearrangements treatment regimen: pemigatinib/mFOLFOX
Partition survival model gevr;r;(i)t?b:nl_e-based 0.61 treatment regimen:
Healthcare payers’ chemotherapy failed Current 5FU treatment: 984,168
perspective 0.47 e Current 5FU treatment:
Time horizon: 5 years 524,472
Cycle length: 1 month
Tzanetakos Cost-effectiveness analysis | Advanced iCCA with Pemigatinib: 1.63 EUR, 2022 e ASC: 69,345
2023 (80) comparing pemigatinib with | FGFR2 ASC: 0.41 e Cost per patient: e MFOLFOX + ASC;
Greece mFOLFOX + ASC fusion/rearrangements ) . 69 928
Partition survival model who have progressed mFOLFOX + ASC: e Pemigatinib: 85,534 ,
Health , on at least one line or 0.44 e ASC: 1,010
p:raspe%?i:/eepayers prior systemic therapy e MFOLFOX + ASC: 2,537
Time horizon: lifetime
Cycle length not reported
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Healthcare payers’
perspective

Time horizon: 10 years
Cycle length: 4 weeks

Study Summary of model Patient population QALYs Costs (currency, year) ICER (per QALY
gained)
Ivosidenib
Chen 2023 Cost-effectiveness analysis | Previously treated adult | e Ivosidenib: 0.92 NTD, 2022 oNTD:
(81) comparing ivosidenib with !gg/l'm”ta”t advanced | , FEOLFOX: 0.53 « Ivosidenib: 4,368,907 o Ivosidenib vs
Taiwan mPOLFOX or 5FU | o SFUILV: 0.47 « MFOLFOX: 599,085 mFOLFOX:
Partition survival model 9,670,485

e 5FU/LV: 466,176
eUSD, 2022:

e |vosidenib: 146,558
e mFOLFOX: 20,097
e 5FU/LV: 15,638

e |vosidenib vs
5FU/LV: 8,664,634
e US:

e |vosidenib vs
mFOLFOX:
324,404

e |vosidenib vs
5FU/LV: 290,662

Abbreviations: 1L, first-line; 2L, second-line; 5FU, fluorouracil; ASC, active symptom control; BTC, biliary tract cancer; CAD, Canadian dollar; CisGem, cisplatin and
gemcitabine; dMMR, deficient mismatch repair; EUR, Euro; FGFR2, fibroblast growth factor receptor 2; GBP, Great Britain pound; iCCA, intrahepatic cholangiocarcinoma;
ICER, incremental cost-effectiveness ratio; IDH1, isocitrate dehydrogenase 1; JPY, Japanese yen; LV, leucovorin; mFOLFIRI, modified folinic acid, fluorouracil, and irinotecan;
mFOLFOX, modified folinic acid, fluorouracil, and oxaliplatin; MSI-H, microsatellite instability-high; N/A, not applicable; NR, not reported; NTD, New Taiwan dollar; QALM,

quality-adjusted life months; QALYs, quality-adjusted life years; SoC, standard of care; USD, United States dollar.
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3.2 Economic analysis

The SLR did not identify any published economic evaluations considering
zanidatamab for the treatment of locally advanced or metastatic HER2+ IHC3+ BTC.
Therefore, a de novo economic model was developed to assess the
cost-effectiveness of zanidatamab against relevant treatment options within NHS
England. The key features of this model are described in the subsections below.

3.21 Patient population

The population considered in the CEA is patients with locally advanced or metastatic
HER2+ IHC3+ BTC previously treated with at least 1 prior line of systemic therapy.
This is in line with the sub population of patients in the pivotal HERIZON-BTC-01
clinical trial and expected licence in the UK (22, 54, 74).

3.2.2 Model structure

The de novo cost-effectiveness model was developed in Microsoft Excel® using an
area under the curve, partitioned survival analysis (PartSA) structure. The model
structure is made up of 3 health states: progression free (or pre-progression),
progressed disease (or post-progression), and death. It adopts a cohort-level
structure in which time is captured as discrete cycles.

A progression-based model structure was chosen as it is reflective of the natural
history of BTC, a PD, which in turn allows lifetime cost and health outcomes to be
accurately estimated. In addition, this structure is in line with the secondary
outcomes in the pivotal HERIZON-BTC-01 trial (PFS and OS) and consistent with
those used in previous appraisals in BTC: TA722 for pemigatinib (18), TA948 for
ivosidenib (19), and TA1005 for futibatinib (20).

The model structure and permitted flow of patients is shown in Figure 25. All
patients begin in the ‘progression-free’ health state and receive treatment with either
zanidatamab or the comparator (i.e. FOLFOX + ASC, or ASC alone), and within this
health state, patients can remain per model cycle, or are at risk of disease
progression or death. Patients in the ‘progressed disease’ health state either remain
in this health state per model cycle or are also at risk of transitioning to ‘death’, which
is an absorbing state.

The occupancy of the ‘progression-free’ state is calculated as the area underneath
the PFS curve, while the ‘progressed disease’ state is calculated as the area
between the OS curve and the PFS curve. The proportion of patients in each health
state at any time point (per cycle) is therefore calculated as follows:

e Progression-free = PFS
e Progressed disease = OS — PFS
e Death=1-0S
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A time on treatment (ToT) curve is used to calculate the proportion of patients within
the ‘progression-free’ health state who are on treatment and is used for the
calculation of drug costs.

Figure 25: Model structure diagram

/

N Progression free
(on-/off-treatment)

Progressed disease

3.2.2.1 Model settings

The perspective of the economic evaluation is that of the NHS and personal social
services (PSS) in England for costs, and direct health effects for patients, in line with
the NICE reference case (82). As per the NICE reference case, all health effects
were measured in QALYs. In line with the Treasury Green Book for future health and
life benefits and ongoing industry discussions, an annual 1.5% discount rate is used
for QALY's and costs.

The base case adopts a lifetime horizon. As the analysis is for advanced or
metastatic BTC, it is assumed that 30 years is sufficient to constitute a lifetime
horizon as all patients have died by this point.

A cycle length of 1 week is used to adequately capture and reflect changes in health,
yet short enough to capture the dosing schedules of zanidatamab and comparators.
Given the short cycle length, the application of a half cycle correction is not
considered necessary to account for uncertainty in the timing of transitions within the
cycle period.

Table 43 summarises the key features of the economic analysis within this
evaluation (with justification for choices made); and compares these features with
the prior NICE appraisals in BTC. It should be noted that the prior appraisals are not
specifically for previously treated advanced HER2+ BTC, but are targeted therapies
for other BTC gene mutations.
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Table 43: Features of the economic analysis

Factor Previous NICE evaluations in 2L BTC Current evaluation
TA722 TA948 TA1005 Chosen values Justification
(pemigatinib) (ivosidenib) (futibatinib)
Perspective NHS and PSS NHS and PSS NHS and PSS NHS and PSS Consistent with the NICE reference
case
Model type PartSA PartSA PartSA PartSA Partitions survival into pre- and post-

progressed health states, allowing
costs and health outcomes to be
estimated accurately and
transparently

Time horizon

Lifetime, 40 years

Lifetime, 20 years

Lifetime, 40 years

Lifetime, 30 years

Lifetime horizon chosen to capture
relevant differences in costs and
outcomes between treatments, in
line with the NICE reference case.

30 years is considered sufficient for

representing a lifetime horizon in the
modelled patient population, as all
patients have died by this time point

Cycle Length 1 week 1 week 21 days 1 week 1-week considered short enough to
adequately capture meaningful
changes in health status
Half-cycle correction No No Yes No Not considered necessary due to

the short cycle length

Annual time

3.50% for costs and

3.50% for costs and

3.50% for costs and

1.5% for costs and

In line with Green Book and ongoing

mapped to EQ5D
utilities. FIGHT-202
PLD analysis

trial) mapped to EQ-

5D-3L (Hernandez

Alava et al. mapping
function)

FOENIX-CCA2

(HERIZON-BTC-01)
mapped to EQ-5D-3L
(Hernandez Alava et
al. mapping function)

preference discount QALYs QALYs QALYs QALYs industry discussions
rate
Source of utilities EORTC QLC C30 | EQ-5D-5L (ClarIDHy EQ-5D-3L from EQ-5D-5L Consistent with NICE reference

case
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BNF
PSSRU

Collection 21/22

National Cost
Collection 23/24

Factor Previous NICE evaluations in 2L BTC Current evaluation
TA722 TA948 TA1005 Chosen values Justification
(pemigatinib) (ivosidenib) (futibatinib)
Source of costs eMC eMIT BNF BNF Consistent with NICE reference
NHS reference National Cost eMIT PSSRU case
costs 2017/2018 Collection 20/21 National Cost eMIT

Outcomes

QALYs, life years,
costs, incremental
results

QALYs, life years,
costs, incremental
results

QALYs, life years,
costs, incremental
results

QALYs, life years,
costs, incremental
results

Consistent with NICE reference

case

Abbreviations: 2L, second-line; BNF, British National Formulary; BTC, biliary tract cancer; eMC, Electronics Medicines Compendium; EORTC, European Organisation For
Research And Treatment Of Cancer; NICE, National Institute for Health and Care Excellence; PartSA, partitioned survival analysis; PSS, personal social services; PSSRU,
Personal Social Services Research Unit; QALY, quality-adjusted life-years.
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3.23 Intervention technology and comparators

The intervention modelled in the analysis is zanidatamab, administered at a dose of
20 mg/kg on days 1 and 15 of each 28-day cycle. Treatment is administered as an IV
infusion until disease progression or unacceptable toxicity as per the expected
SmPC and dose received in the pivotal HERIZON-BTC-01 trial (1, 22, 54). Dose
adjustments and modifications have been included as per the HERIZON-BTC-01
trial.

As described in Section 1.3, 2L treatment options for patients with BTC are very
limited. No HER2-targeted therapies are currently reimbursed for patients with
previously treated HER2+ BTC. Current 2L treatments of advanced BTC involve
combination chemotherapy regimens, mainly FOLFOX + ASC; however, due to the
aggressive nature of BTC, some patients are treated solely with ASC.

In TA722 (pemigatinib for BTC with FGFR2 fusion/rearrangement), and TA948
(ivosidenib for BTC with IDH1 mutation), clinical experts confirmed that after 1
previous line of treatment, patients would usually be treated in the UK NHS with
FOLFOX + ASC, or ASC alone (if no targeted gene alterations present) (18, 19). In
this assessment, the majority of clinicians consulted in the Delphi Panel agreed that
FOLFOX was routinely used to treat unresectable BTC in the 2L setting (69).
Therefore, in line with the final scope issued by NICE and clinical opinion, FOLFOX +
ASC and ASC alone are included as comparators in the economic analysis. Patients
receiving FOLFOX will also receive concomitant ASC, which includes (but is not
limited to) anti-emetics, analgesia, steroids, stents, and other treatments for
biliary-related complications and cancer-related symptom management (21).

3.3 Clinical parameters and variables

Clinical data informing the zanidatamab, FOLFOX + ASC, and ASC arms of the
model base case are summarised in Table 44 and described in further detail
throughout this Section.

Table 44: Summary of clinical data sources used in the model base case

Component

Application within the

Source(s) for

Source(s) for

Source(s) for

health state occupancy

model zanidatamab FOLFOX + ASC alone
ASC
Baseline Used to estimate age- and | HERIZON-BTC-01 (IHC3+ population - not
characteristics | sex-matched general treatment specific)
population mortality and
utility values, and used in
weight-based dosing
calculations
oS Parametric survival curves | HERIZON-BTC- | ABC-06 (naive | ABC-06 (naive
to estimate lifetime OS 01 (IHC3+ comparison) comparison)
outcomes and determine population)
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Component Application within the Source(s) for Source(s) for | Source(s) for
model zanidatamab FOLFOX + ASC alone
ASC
PFS Parametric survival curves | HERIZON-BTC- | ABC-06 (naive | Assumed
to estimate lifetime PFS 01 (IHC3+ comparison) based on OS
outcomes and determine population) HR from MAIC
health state occupancy
ToT Parametric survival curves | HERIZON-BTC- | Estimated HR | N/A
to estimate lifetime ToT 01 (IHC3+ from median
outcomes and capture population) PFS and ToT
costs reported in
ABC-06
AEs Inform the proportion of HERIZON-BTC- | ABC-06 N/A
patients who incur 01 (Cohort 1
treatment-related AE population)
management costs and
utility decrements

Abbreviations: ASC,

3.3.1

active symptom control; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; HR, hazard ratio;
IHC, immunohistochemistry; MAIC, matching-adjusted indirect comparison; N/A, not applicable; OS, overall

survival; PFS, progression-free survival; ToT, time on treatment.
Source: HERIZON-BTC-01 IHC3+ subgroup analysis (2025) (62); Lamarca (2021) (21).

Baseline patient characteristics

BL patient characteristics of the cohort entering the model were aligned with the
population in the HERIZON-BTC-01 study (Table 45). Mean age and the proportion
of female patients are based on the IHC3+ population to align with the decision
problem population. These were used in the model to calculate age- and
sex-matched general population mortality rates and estimate corresponding HRQoL.

As there were only 2 patients from the UK included in HERIZON-BTC-01, height and
weight data were taken from UK-specific sources. Crespo-Cruz (2025) conducted a
retrospective observational study evaluating the use of zanidatamab in 20 patients in
England (60). The mean weight of these patients at treatment initiation was 66 kg.
The Health Survey for England 2022 reports the mean height of adult patients to be
169.09 cm (83). Body surface area (BSA) was then calculated from the height and
weight data using the Mosteller method (84). These were used in the calculation of
drug acquisition costs for treatments reliant on weight- or BSA-based dosing
(discussed further in Section 3.5.1).

Alternative height and weight data using the intention to treat (ITT) overall
HERIZON-BTC-01 population are tested in scenario analyses (Section 3.10.3).
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Table 45: Baseline patient characteristics used in the model base case —
HERIZON-BTC-01

Characteristic Mean Standard deviation Source

Age, years [ | [ | HERIZON-BTC-01 IHC3+

Female, % | ] subgroup analysis (2025) (62).

Height, cm [ ] [ | HSE (2022) (83)

Weight, kg [ | [ | Crespo-Cruz (2025) (60)

BSA, m [ | [ | Calculated from the Mosteller
method (84)

Abbreviations: BSA, body surface area; HSE, health survey for England; NR, not reported.

3.3.2 Clinical effectiveness

3.3.2.1  Survival analysis approach

Efficacy data from the pivotal HERIZON-BTC-01 trial were used to inform OS, PFS,
and ToT in the model using the IHC3+ population (n=62), from the final
HERIZON-BTC-01 DCO (11t July 2024). The trial is discussed in detail in Section
2.6, and the survival data are shown in Section 2.6.1.2.

As there were no head-to-head data to compare zanidatamab with FOLFOX + ASC
and ASC alone, efficacy data for the comparators are informed by the ABC-06 trial
(21). The UK-based ABC-06 trial that compared FOLFOX+ASC and ASC alone (21)
was considered the most appropriate source of comparator evidence by NICE for
pemigatinib in TA722 (18), and for futibatinib in TA1005 (20). ITCs were attempted
and incorporated within the economic model, including unanchored MAIC and naive
comparisons (see Section 2.10). Given the limitations of the MAIC, naive
comparisons were chosen to inform the base case with the MAIC analyses tested in
scenario analysis.

Section 2.10 describes the MAIC conducted between the HERIZON-BTC-01 study
and the ABC-06 study, where the zanidatamab population was adjusted to match the
ABC-06 study population. A key limitation of the indirect treatment comparison (ITC)
was that the ABC-06 trial was a broader population than HER2+ and includes only
2L patients. The ABC-06 population were patients with histologically or cytologically
verified locally advanced or metastatic BTC (including CCA, GBC, and AoV)
progressing after 1L CisGem chemotherapy. HER2+ status was not reported in the
ABC-06 trial; therefore, the proportion of patients who overlap with the decision
problem is unknown. However, HER2 status is not proven to be prognostic of patient
outcomes in BTC (52) therefore the lack of HER2 information within the ABC-06 trial
is not expected to substantially affect results (see Section 1.3). In order to construct
the MAIC, zanidatamab data needed to be selected to only include the 2L patients to
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match the ABC-06 study, which reduced the sample size by l% from n=62 to n=l
(see Section 2.10).

According to the preference of the committee in the TA722 (pemigatinib) appraisal
(18), it was more appropriate to fit independent curves to each treatment arm,
instead of applying the assumption of proportional hazards to non-proportional
hazard models. As such, a similar approach using the unadjusted outcomes of the
HERIZON-BTC-01 IHC3+ population and the ABC-06 trial were used to inform the
survival projections without adjustment for zanidatamab and FOLFOX + ASC and
ASC, respectively. This naive comparison approach also preserves zanidatamab
data to be consistent with the decision problem and licensed indication population,
given the MAIC survival outcomes are for a different patient population (i.e. 2L only
and not IHC3+ HER2+ specific).

The scenario using the MAIC-adjusted data for zanidatamab (see Section 3.10.3) is
described in more detail within Appendix O.

To inform the model, partitioned survival models (PSMs) were fitted to OS, PFS, and
ToT data, where available, using the exponential, generalised gamma, Gompertz,
log-logistic, log-normal, Weibull, and gamma distributions. The selection of the most
appropriate distribution has been made in accordance with the NICE decision
support unit (DSU) technical support document (TSD) 14 (85). The visual inspection
of extrapolated survival, alongside Akaike and Bayesian information criteria (AlIC,
BIC) were used to determine the most appropriate model to characterise the
observed KM data. Then, clinical validation was sought using structured expert
elicitation in line with NICE methodology outlined in TSD26 (86). A Delphi panel of
11 to 14 UK experts was used to help interpret OS and PFS estimates and
determine clinical plausibility of long-term outcomes, to help select the most
appropriate parametric curve to inform the base case distribution (69). Description of
the approach and rationale to inform the base case for OS, PFS, and ToT are
discussed in turn throughout this section.

3.3.2.2 Overall survival

3.3.2.21 Zanidatamab

As discussed in Section 3.3.2.1, PSMs were fitted to the unadjusted KM OS curve
from the IHC3+ population (n=62), using the final HERIZON-BTC-01 DCO (11t July
2024).

AIC and BIC scores can be used to determine the relative fit of alternative PSMs to
the observed data. Table 46 presents the AIC and BIC scores for the extrapolated
OS for zanidatamab. Gamma and log-normal are statistically the best fitting curves
according to AIC and BIC, respectively. Figure 26 presents the model fits for
zanidatamab over a 10-year time horizon. All curves appeared to fit the data well
(with the exception of exponential).
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The majority of clinical experts from the Delphi panel agreed that the expected
survival rate of zanidatamab at 6 months and 12 months would be at least 70% and
60%, respectively (69). There was also consensus that the expected OS would be at
least 25% at 36 months and less than 10% at 60 months.
_ by the clinical experts at 6, 12 and 60 months (see Table
47), though when asked to provide a specific expected survival rate the majority of
clinicals estimated between 45 to 65% at 1 year and around 10% at 5-years. The
exponential curve

, however

this had the poorest fit to the data (Table 47). The log-logistic curve
and also has a good
fit to the data and second best statistical fit. As such, log-logistic was chosen to

inform the base-case OS curve for zanidatamab. The exponential distribution was

explored in scenario analysis
(see Section 3.10.3).

Table 46: Statistical goodness-of-fit scores — OS — HERIZON-BTC-01

Distribution AlC BIC

Exponential 378.30 380.40
Generalised gamma 370.80 377.20
Gompertz 373.60 377.90
Log-logistic 369.90 374.20
Log-normal 369.30 373.50
Weibull 370.10 374.40
Gamma 369.20 373.50

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; OS, overall survival.
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Figure 26: Parametric curve fits - OS - HERIZON-BTC-01

_Abbreviations: KM, Kaplan-Meier; OS, overall survival.
Source: HERIZON-BTC-01 (54).

Table 47: Landmark analysis — OS — HERIZON-BTC-01

Distribution Landmark survival
6 months 12 months 36 months 60 months

Exponential [ [ [ [
Generalised gamma [ [ [ [
Gompertz I I I I
Log-logistic | L ] ___
Log-normal I I I I
Weibul I I I I
Gamma I I I I

Abbreviations: OS, overall survival.

3.3.2.2.2 FOLFOX + ASC

Published OS data from the ABC-06 study were used to inform OS extrapolations for
FOLFOX + ASC. KM data were digitised from the published trial (21) and pseudo
patient-level data were then created using the Guyot algorithm (87). PSMs were then
fitted to the pseudo patient-level data and included in the model.
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Table 48 presents the AIC and BIC scores for the extrapolated OS for FOLFOX +
ASC which shows that log-normal was statistically the best fitting curve. Figure 27
presents the model fits for FOLFOX over a 10-year time horizon. All curves fit the

data well and show little discrepancy in OS projections.

Clinical consensus was reached at the Delphi panel that estimated survival rates
with FOLFOX + ASC of at least 50%, at least 25%, and less than 5% at 6, 12 and 36
months respectively (69). The majority of curves met this criteria at 6 months and 36
months (see Table 49). When asked to provide specific estimates at 12-months,
clinicians’ estimates ranged from 5% to 30%, which aligns with all the OS estimates
from the curves at 12-months. In the TA722 (pemigatinib) appraisal, clinical experts
estimated that for FOLFOX+ASC, the expected survival at 3 years would be
approximately 3%. At 5 years, while the probability of survival would be very low it
was more likely to be slightly higher than the 0.1% (18). Log-normal best reflects this
criteria at 3 and 5 years estimating 2.4% and 0.5%, respectively.

Given that log-normal was statistically the best fitting, visually fits the data well and is
more in line with structured expert elicitation, this curve was chosen for the
base-case for FOLFOX + ASC OS. Exponential, and generalised gamma were
explored in scenario analysis (see Section 3.10.3) as these also had plausible
estimates at 5-years.

Table 48: Statistical goodness-of-fit scores — OS — ABC-06 — FOLFOX + ASC

Distribution AlC BIC

Exponential 483.89 486.28
Generalised gamma 475.95 483.13
Gompertz 484.22 489.01
Log-logistic 476.27 481.06
Log-normal 474.10 478.89
Weibull 479.52 484.31
Gamma 477.34 482.13

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion; OS, overall survival.
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Figure 27: Parametric curve fits - OS — ABC-06 - FOLFOX + ASC
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Abbreviations: ASC, active symptom control; KM, Kaplan-Meier; OS, overall survival.
Source: Digitised from ABC-06 (21).

Table 49: Landmark estimates — OS — ABC-06 - FOLFOX + ASC

Distribution Landmark survival
6 months 12 months 36 months 60-months

Exponential 50.5% 25.5% 1.7% 0.1%
Generalised gamma 52.0% 22.8% 1.9% 0.3%
Gompertz 53.8% 26.3% 0.4% 0.0%
Log-logistic 52.1% 22.3% 3.4% 1.3%
Log-normal 51.2% 22.8% 2.4% 0.5%
Weibull 56.4% 25.1% 0.4% 0.0%
Gamma 56.2% 24.2% 0.5% 0.0%

Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; OS, overall

survival.

3.3.2.2.3

ASC

As with the FOLFOX arm, OS data from the ABC-06 study (21) was used to inform
OS extrapolations for ASC using digitised KM data and creating patient-level data
using the Guyot algorithm (87).

Table 50 presents the AIC and BIC scores for the extrapolated OS for ASC.
Log-logistic was statistically the best fitting curve according to both AIC and BIC.
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Although several of the PSMs have relatively close AIC/BIC statistics to the best
fitting curve, some curves have much higher AIC/BIC statistics (e.g. the exponential,
Weibull and Gompertz curves), which could infer a poorer fit for ASC. Figure 28
presents the model fits for ASC over a 10-year time horizon. Exponential, Gompertz,
Weibull and gamma visually fit the data poorly as they are unable to capture the
plateau at around 1 year leaving generalised gamma, log-logistic and log-normal and
potential options.

At the Delphi panel, there was consensus agreement that ASC would have poorer
OS than FOLFOX+ASC (69). All curves projected lower OS than FOLFOX+ASC
(Table 51). Given the plausibility of the log-logistic curve, best statistical fit and that it
is one of the curves that visually fit the data well, this was chosen as the base-case
for ASC OS. Generalised gamma projected a higher estimate at 3 years compared
to the other curves and exponential, Weibull, Gompertz and gamma had visibly poor
fits to the data therefore only log-normal was tested in scenario analysis as an
alternative plausible curve (see Section 3.10.3).

Table 50: Statistical goodness-of-fit scores — OS — ABC-06 - ASC

Distribution AlC BIC

Exponential 441.50 443.90
Generalised gamma 417.20 424 .40
Gompertz 443.50 448.30
Log-logistic 410.90 415.70
Log-normal 416.10 420.90
Weibull 435.90 440.70
Gamma 429.20 434.00

Abbreviations: AIC, Akaike information criterion; ASC, active symptom control; BIC, Bayesian information
criterion; OS, overall survival.
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Figure 28: Parametric curve fits - OS — ABC-06 - ASC
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Abbreviations: ASC, active symptom control; KM, Kaplan-Meier; OS, overall survival.
Source: Digitised from ABC-06 (21).
Table 51: Landmark estimates — OS — ABC-06 —-ASC
Distribution Landmark survival
6 months 12 months 36 months 60-months
Exponential 43.4% 3.6% 0.7% 0.0%
Generalised gamma 41.9% 3.1% 1.1% 0.2%
Gompertz 43.4% 3.5% 0.7% 0.0%
Log-logistic 40.5% 2.3% 0.9% 0.3%
Log-normal 43.1% 2.3% 0.6% 0.1%
Weibull 48.0% 1.3% 0.1% 0.0%
Gamma 48.1% 1.0% 0.1% 0.0%

Abbreviations: OS, overall survival.

3.3.2.24 Summary of base case extrapolations

Figure 29 provides a summary of the base-case extrapolation for OS applied within
the model for each treatment arm. Validation of the base case curves are presented

in Section 3.13.
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Figure 29: Base-case extrapolations for OS
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Abbreviations: ASC, active symptom control; KM, Kaplan-Meier; OS, overall survival.
Source: HERIZON-BTC-01 (54); digitised from ABC-06 (21).

3.3.2.3 Progression-free survival

3.3.2.31 Zanidatamab

As per OS and discussed in Section 3.3.2.1, PSMs were fitted to the unadjusted PFS
from the IHC3+ population (n=62), using the final HERIZON-BTC-01 DCO (11% July
2024). Radiological progression was INV in the ABC-06 trial, therefore, to align with
this assessment, the INV PFS from HERIZON-BTC-01 was used for the base case.
A scenario using ICR-based PFS is also presented.

Table 52 presents the AIC and BIC scores for the extrapolated PFS for
zanidatamab. Generalised gamma and log-normal are statistically the best fitting
curves according to AIC and BIC, respectively. However, the majority fit statistics are
relatively close to one another (within 10 points). Figure 30 presents the model fits
for zanidatamab over a 10-year time horizon. All curves appeared to fit the data well
(with the exception of exponential).

The majority of clinicians at the Delphi panel estimated the PFS to be between 50 to
55% at 6 months, 30 to 35% at 12 months, and at least 15% at 36 months (69). Most
of the curves project at 6 months compared to
clinical opinion, and at 12 and 36 months
(Table 53). Generalised gamma, Gompertz and log-logistic
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. Generalised gamma has the best statistical fit however if
selected,

. As such, the next statistically best fitting curve (log-logistic) was chosen to
inform the base case PFS curve for zanidatamab.

Generalised gamma and Gompertz are tested in scenario analysis _
(see Section 3.10.3).

Table 52: Statistical goodness-of-fit scores — PFS — HERIZON-BTC-01

Distribution AlC BIC

Exponential 382.40 384.50
Generalised gamma 372.00 378.30
Gompertz 382.60 386.90
Log-logistic 375.90 380.10
Log-normal 373.60 377.80
Weibull 384.30 388.60
Gamma 383.80 388.10

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian information criterion.

Figure 30: Parametric curve fits - PFS — HERIZON-BTC-01

Abbreviations: KM, Kaplan-Meier; PFS, progression-free survival.
Source: HERIZON-BTC-01 (54).
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Table 53: Landmark estimates — PFS — HERIZON-BTC-01

Distribution Landmark progression-free survival
6 months 12 months 36 months 60-months

Exponential - - - -
Generalised gamma [ [ [ [
Gompertz I I I ]
Log-logistic - - - -
Log-normal - - - -
Weibul I ] ] I
Gamma I I I I

Abbreviations: PFS, progression-free survival.

3.3.2.3.2 FOLFOX+ ASC

PFS data as determined by INV from the ABC-06 study was used to inform PFS
extrapolations for FOLFOX + ASC. As with OS, KM data were digitised from the
published trial (21) and pseudo patient-level data were then created using the Guyot
algorithm (87). PSMs were then fitted to the pseudo patient-level data and included
in the model.

Table 54 presents the AIC and BIC scores for the extrapolated PFS for FOLFOX +
ASC. Generalised gamma was statistically the best fitting curve according to AIC
and BIC, closely followed by log-normal and log-logistic. Figure 31 presents the
model fits for FOLFOX + ASC over a 10-year time horizon. All curves fit the data
reasonably well, with the exception of exponential and Gompertz, which
overestimates PFS from around 1 year.

The majority of clinicians at the Delphi study agreed that the estimated PFS of
FOLFOX+ASC would be between 20 to 30% at 6 months, and between 5 to 10% at
12 months (69). All clinical experts agreed that PFS at 3 years would be less than
5%. All curves projected higher estimates than clinical opinion at 6 months, driven by
the observed data in the ABC-06 study (Table 55). Log-normal, log-logistic and
gamma projected the most plausible estimates at 1-year according to structured
clinical opinion. Given that log-normal was statistically the best fitting out of the more
plausible options, and gives a good visual fit to the data, this was chosen as the
base case for FOLFOX + ASC PFS. Log-logistic and gamma were tested in scenario
analysis (see Section 3.10.3).

Table 54: Statistical goodness-of-fit scores — PFS — ABC-06 - FOLFOX + ASC

Distribution AIC BIC

Exponential 389.71 392.11
Generalised gamma 354.09 361.27
Gompertz 388.67 393.46
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Distribution AlC BIC

Log-logistic 358.79 363.58
Log-normal 357.75 362.53
Weibull 376.21 381.00
Gamma 368.95 373.74

Abbreviations: AIC, Akaike information criterion; ASC, active symptom control; BIC, Bayesian information
criterion; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; PFS, progression-free survival.

Figure 31: Parametric curve fits - PFS — ABC-06 — FOLFOX + ASC

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

PFS (%)

0 2 4 6 8 10
Time (years)

—— Exponential Generalised gamma Gompertz
— Log-logistic ——Log-normal — Weibull
Gamma —KM

Abbreviations: FOLFOX, folinic acid, fluorouracil, and oxaliplatin; KM, Kaplan-Meier; PFS, progression-free
survival.
Source: Digitised from ABC-06 (21).

Table 55: Landmark estimates — PFS — ABC-06 - FOLFOX + ASC

Distribution Landmark progression-free survival

6 months 12 months 36 months 60-months
Exponential 42.2% 17.8% 0.6% 0.0%
Generalised gamma 37.4% 13.1% 1.9% 0.2%
Gompertz 45.3% 15.5% 0.0% 0.0%
Log-logistic 38.4% 9.7% 0.7% 0.0%
Log-normal 41.3% 10.8% 0.2% 0.0%
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Distribution Landmark progression-free survival

6 months 12 months 36 months 60-months
Weibull 47.0% 12.0% 0.0% 0.0%
Gamma 45.7% 10.3% 0.0% 0.0%

Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; PFS,
progression-free survival.

3.3.2.3.3 ASC alone

In the ABC-06 study, patients assigned to ASC alone did not have regular
radiological tumour evaluation. Therefore, in the absence of PFS data reported for
ASC, the OS HR derived from the MAIC is used to estimate the PFS.

The OS HR (_) between zanidatamab and ASC

was assumed to be a proxy for the PFS treatment benefit and the inverse is applied
to zanidatamab’s PFS curve. Although this relies on a proportional hazards
assumption, and it assumes that the HR derived for the ABC-06 population can be
transferred to the HERIZON-BTC-01 population, there is a lack of alternative options.
In TA722, the company estimated ASC PFS assuming that it was the same as
FOLFOX PFS (18). However, this assumption is likely to overestimate ASC PFS
given that the OS benefit of FOLFOX + ASC versus ASC alone in ABC-06 would
translate to a PFS benefit. This was supported structured expert opinion at the
Delphi panel which agreed that PFS has a strong correlation relationship with
predicting OS and that patients receiving ASC alone would have poorer PFS than
those on FOLFOX + ASC (69).

3.3.2.34 Summary of base case

Figure 32 provides a summary of the base-case extrapolation for PFS applied within
the model for each treatment arm. Validation of the base case curves are presented
in Section 3.13.
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Figure 32: Base-case extrapolations for PFS

Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; KM, Kaplan-
Meier; PFS, progression-free survival.
Source: HERIZON-BTC-01 (54); Digitised from ABC-06 (21).

3.3.24 Time on treatment

3.3.241 Zanidatamab

Patient-level ToT data from the IHC3+ population from HERIZON-BTC-01 was used
to determine the drug and administration costs associated with zanidatamab. A
summary of the ToT data from HERIZON-BTC-01 is provided below in Figure 33.
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Figure 33: HERIZON-BTC-01 IHC3+ ToT Kaplan-Meier

Abbreviations: Cl, confidence interval; ToT, time on treatment.
Source: HERIZON-BTC-01 (54).

Table 56 presents the AIC and BIC scores for the extrapolated ToT for zanidatamab.
Log-normal is statistically the best fitting curves according to AIC and BIC,
respectively. However, the other distributions fit statistics are relatively close to one
another (within 10 points). Figure 34 presents the model fits for zanidatamab over a
10-year time horizon which shows all the curves fit the data reasonably well until
around 20 months where most patients are starting to discontinue treatment (69).

In the HERIZON-BTC-01 study, all patients had discontinued treatment, the majority
of which was due to progression (-). Therefore, the gamma curve was
selected to inform the model base case for zanidatamab as this gave the most
pessimistic long-term outcomes in line with the observed data (Table 57). Gompertz
and Weibull were also explored in scenario analyses (see Section 3.10.3).
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Table 56: Statistical goodness-of-fit scores — ToT — HERIZON-BTC-0 1

Distribution AIC BIC

Exponential 416.70 418.80
Generalised gamma 415.60 422.00
Gompertz 417.70 421.90
Log-logistic 417.10 421.40
Log-normal 414.40 418.60
Weibull 416.40 420.70
Gamma 415.50 419.80

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

Figure 34: Parametric curve fits - ToT — HERIZON-BTC-01

Abbreviations: KM, Kaplan-Meier; ToT, time on treatment.
Source: HERIZON-BTC-01 (54).

Table 57: Landmark estimates — ToT — HERIZON-BTC-01

Distribution Landmark progression-free survival

6 months 12 months 36 months 60-months
Exponential [ [ [ [
Generalised gamma [ [ [ [
Gompertz I I I I
Log-logistic [ [ [ [
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Distribution Landmark progression-free survival

6 months 12 months 36 months 60-months
Log-normal - - - -
Weibull I I ] ]
Gamma I I I I

Abbreviations: ToT, time on treatment.

3.3.24.2 FOLFOX + ASC

In ABC-06, ToT KM data were not reported for FOLFOX + ASC; therefore,
parametric survival models could not be explored. Instead, 2 options to estimate ToT
for the comparator are included in the model:

e Approach 1: Assumes ToT is equivalent to PFS.

e Approach 2: Estimates a HR based on the reported median PFS for the
FOLFOX arm (4.0 months) and reported median number of treatment cycles
(5 cycles = 2.3 months based on a 14-day treatment cycle) from the ABC-06
study. The resulting relative difference estimates a HR of 0.575 which is then
applied to the FOLFOX + ASC PFS curve.

Due to the lack of reported ToT data for FOLFOX, clinical experts at the Delphi panel
were asked their views on using PFS as proxy (69). Consensus was reached on the
use of PFS as a substitute for ToT. They further noted that ToT is commonly based
on treatment progression, and as a result would unlikely cause the overestimation of
treatment costs. As such, the first approach assuming the same as PFS is used in
the base case. The second approach, using the estimated HR, is explored as a
scenario analysis (see Section 3.10.3).

FOLFOX is administered Q2W for a maximum of 12 cycles (24 weeks) in both ToT
approaches, in line with the SmPC (88-90).

3.3.24.3 ASC

ASC ToT curves are not considered within the analysis, as no treatment acquisition
or administration costs are applied in the ASC arm of the model.

3.3.244 Summary of base case

Figure 35 provides a summary of the base-case extrapolation for ToT applied within
the model for each treatment arm. Validation of the base case curves are presented
in Section 3.13.
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Figure 35: Base-case extrapolations for ToT

Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; KM, Kaplan-
Meier; ToT, time-on-treatment.
Source: HERIZON-BTC-01 (54).

3.3.3 Safety

Treatment-related Grade 3+ AEs that occurred in 2% or more patients from
HERIZON-BTC-01 and ABC-06 are included in the CEA. This is in line with similar
analyses, as Grade 3+ TRAEs are those that are likely to impact on costs and
QALYs. Cohort 1 (HER2+, n=80) from HERIZON-BTC-01 was used to inform the
zanidatamab AEs, to ensure any safety events were captured in a broader
population of patients treated with zanidatamab.

There is a substantial treatment burden for patients undergoing combination
chemotherapy, with patients requiring considerable time in hospital for severe AEs
(see Section 1.3.4). In the ABC-06 study, 10 patients discontinued FOLFOX
treatment early due to intolerable toxicity, and Grade 3 to 5 AEs were reported in 56
(69%) of patients, including 3 chemotherapy-related deaths (21). In
HERIZON-BTC-01, 2 patients discontinued zanidatamab due to toxicity. Only -
Iof Cohort 1 patients reported a Grade 3 or 4 AE with no Grade 5 TRAE reported
(see Section 2.11).

To reflect the severity of TRAEs associated with different grades appropriately, costs
have been included by grade of AE. Further details of the costs used for AEs are
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described in Section 3.5.3. As only TRAESs are considered, no AEs are assumed for
ASC. Table 58 presents the AEs included in the economic model for each treatment.

Table 58: Grade 3+ TRAEs occurring in 2% or more patients

AE Zanidatamab (n=80) FOLFOX + ASC (n=81)
Grade 3 | Grade 4 Grade 5 Grade 3 Grade 4 Grade 5

Acute kidney

injury - - - 1(1.2%) | 0(0.0%) 1(1.2%)

Anaemia 3(3.8%) | 0(0.0%) 0 (0.0%) 2(2.5%) | 0(0.0%) 0 (0.0%)

Aspartate

aminotransferase

increased 1(1.3%) | 1(1.3%) 0 (0.0%) - - -

Biliary event 2(2.5%) | 0(0.0%) 0 (0.0%)

Diarrhoea 4 (5.0%) | 0(0.0%) 0 (0.0%) 2(2.5%) | 0(0.0%) 0 (0.0%)

Ejection fraction

decreased 3(3.8%) | 0(0.0%) 0 (0.0%) - - -

Fatigue - - - 9(11.1%) | 0(0.0%) 0 (0.0%)

Febrile

neutropenia - - - 0 (0.0%) 1(1.2%) 1(1.2%)

Hypertension - - - 2(2.5%) | 0(0.0%) 0 (0.0%)

Infection - - - 6 (7.4%) 1(1.2%) 1(1.2%)

Neutropenia - - - 8 (9.9%) 2 (2.5%) 0 (0%)

Vomiting - - - 2(2.5%) | 0(0.0%) 0 (0.0%)

Source HERIZON-BTC-01 (54, 62) ABC-06 (21)

Abbreviations: AE, adverse event; ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and
oxaliplatin; TRAE, treatment-related adverse event.

3.4 Measurement and valuation of health effects

3.41 Health-related quality-of-life data from clinical trials

In the HERIZON-BTC-01 trial, the EQ-5D-5L questionnaire was administered to
patients to measure HRQoL, while the BPI-sf was used to measure pain relating to
disease. Both questionnaires were given at baseline and then every 8 weeks, as well
as within 7 days of the end of treatment.

3.4.2 Mapping of utility values

In line with NICE guidance, the EQ-5D-5L responses were ‘crosswalked’ to
EQ-5D-3L values using the algorithm developed by Hernandez (2023) (91).

Two methods to estimate the utility values were taken forward into the economic
model. The first approach estimates utility values based on progression status to
align with the health-states of the PartSA. The second approach estimates utilities
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based on different time to death (TTD) health states. These are described in turn
below.

3.4.2.1 Progression health-state utility estimation

Table 59 provides summary statistics from HERIZON-BTC-01 for UK utility values at
screening, pre-progression, post-progression, and overall. To utilise more patients
and data, the full population of Cohort 1 (IHC2+/IHC3+) was used for the analysis.
All 80 patients provided a total of 448 utility values, with the mean utility observed for
pre- and post-progression being - and - respectively.

Table 59: Summary statistics by INV progression status - UK utility (Cohort 1)

Variable Nf n* Mean StD Min Lower Median | Upper Max
Quartile Quartile

Overall H T ] ' I I T
Screening H B T ] ' I I T
Pre- H T I ' I I T
progression

Post- H T I ' I I T
progression

Abbreviations: INV, investigator assessment; StD, standard deviation.
TNumber of patients.
*Number of utility values.

The majority of patients (76 out of 80) had a value for ‘screening’ utility from the
4-week period prior to treatment. These utility values at screening are different to
‘post-baseline’ values, since it is assumed a patient cannot progress prior to
beginning treatment.

Linear mixed model (LMM) regressions were fitted to the utility data to support the
interpretation of changes in utility according to progression status (by INV). The use
of LMM enables dependencies within the data (i.e. correlated repeated
measurements within patients) to be accounted for when demonstrating the overall
mean pattern of change over time. A simple model was run using only a binary
explanatory variable for progression, including screening utilities as a random effect,
in addition to repeated measurements per patient.

The UK-based utility coefficients derived from the progression model are presented
in Table 60. The resulting health-state utilities are presented in Table 61.

Table 60: LMM regression output — UK-based utility (Cohort 1)

Parameter Coefficient 95% CI p-value

Intercept | I <0.001
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Parameter Coefficient 95% ClI p-value

Progressedf I * <0.001

Abbreviations: Cl, confidence interval; LMM, linear mixed model.
TProgression assessed by investigator.

Table 61: Resulting health state utilities from the LMM (Cohort 1)

Parameter Model 1 (progression-based)
PF ]
PD I

Abbreviations: LMM, linear mixed model; PD, progressive disease; PF, progression free.
TCalculated applying both the ‘off treatment’ and ‘progression’ coefficient.

These utility values are similar to those reported from other clinical trials in previously
treated BTC (76) (Section 3.4.3).

3.4.2.2 Time-to-death utility estimates

As an alternative to the progression-based health-state utility approach, a TTD utility
approach was also implemented using the HERIZON-BTC-01 trial data. The TTD
utility approach attempts to define patient QoL upon their ‘time to death’. QoL is
expected to decline the closer a patient gets to death, which can be considered more
appropriate than a progression-based approach which has a static value associated
with the non-progressed and progressed states. The TTD approach has been used
and preferred by NICE in previous advanced oncology technology appraisals
including TA997 (92), TA983 (93) and others, as it may better capture the
deterioration in QoL as patients approach death than the progression-based utilities
(94). There were a limited number of utility assessments for people with progressed
cancer in HERIZON-BTC-01. So, health state utilities from the trial data may only
reflect QoL close to the time of cancer progression, rather than the entirety of the
remaining time living with progressed cancer.

The conducted analysis used 2 methods to estimate patients’ TTD utility: creating
groups for specific ranges of TTD, and using TTD (or a transformed version of it) as
a continuous explanatory variable. The feasibility of conducting the TTD analysis are
detailed in the report provided in Appendix P. The report also contains a full
description of the methods used to deal with assumptions around censoring, the
systematic selection of a ‘shortlist’ of best-fitting TTD groupings, and testing of a
range of capping points for the continuous models. The ‘capping points’ are
calculated via a process in which the maximum TTD duration is limited to a certain
value (or ‘cap’) prior to estimating the continuous models, in order to prioritise data
fitting in the months closest to death. Therefore, any patients with TTD greater than
the cap were assumed to have TTD at the cap. The results presented below and
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included within the economic model are based on the final selected grouping and
continuous model cap.

The final TTD groupings chosen were less than 84 days, between 84 and 195 days,
and over 196 days from death. The summary statistics of the final TTD groupings are
presented in Table 62.

Table 62: Summary statistics of final TTD groupings

Group, npts. | nobs. | Mean Utility Min 25th 50th 75th Max
days (StD) value | percentile | percentile | percentile | value
from

death

<84 H | =

84-195 [ | [ |
>196 Il

iy
-1+
1
1
10
4111

Abbreviations: obs., observations; pts., patients; StD, standard deviation; TTD, time to death.
TAll patients with censored survival placed in this group.

Regressions were run to estimate the utility in each TTD grouping to account for
multiple observations per patient. Linear mixed-effect regressions (LMERs) were
used, where utility was estimated based on the fixed effect of grouping, with a
random intercept by subject to account for between patient differences.

The LMER coefficients are presented for the final selected TTD groupings in Table
63. The regression is presented in two different formats with the intercept either
excluded or included. With the intercept included, the intercept represents the
estimate for the group furthest from death, with the coefficients for the other groups
showing the decrement associated with each compared to the intercept. With the
intercept excluded, each coefficient shows the absolute utility of each group
estimated by the model. The p-values presented for the models including intercept
represent the difference from the constant. Note that p-values are excluded for the
intercept excluded results because the p-values would be for the coefficient differing
from zero and thus not meaningful.

Table 63: LMER of final TTD groups (decrements and group values)

Parameter Intercept with decrements Group utility values
(95% ClI)

Intercept (2196 days) I

84-195 days [

<84 days I

Abbreviations: ClI, confidence interval; LMER, liner mixed-effect regression; TTD, time to death.
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In addition to the LMERSs for group models, continuous models were explored. Five
models were fitted to the data with utility explained by the linear, log, inverse square
root, inverse exponent, and square of TTD days. Details of these models are
provided in the report in Appendix P. As mentioned previously, a range of capping
points to the data were tested based on goodness-of-fit of the resulting models (the
details for which are explained in Appendix P). Ultimately, the value of 252 days was
selected as the final cap as it was judged to balance the best fitting ‘cap values’
across goodness of fit measures and models. This was applied to the final
continuous models used for the economic model.

Results for the continuous models are presented in Table 64 with a comparison of
model fit by AIC. Model coefficients are included in the table though they are not
easily interpretable given the transformations of the TTD days variable. The
equations used are provided for context. Figure 36 presents the resulting utility

values from the 5 TTD continuous models.

Table 64: Continuous TTD models fits — UK utility

Parameter TTD days Log TTD Inverse Inverse Square TTD

days square root exponent days
TTD days TTD days

Intercept (a) I I I I I

Coefficient (3) | N I I Il N

Equation for a+ B*TTD a+ B B a+ B a+ B *TTD?

utility «1n (TTD) @t 77D | *scaled(TTD)

AIC -397.7 -398.3 -397.8 -396.8 -397.1

Abbreviations: AIC, Akaike information criterion; TTD, time to death.
TTD capped at 252 days.

Company evidence submission template for zanidatamab for treating HER2-positive
advanced biliary tract cancer after 1 or more systemic treatments [ID6388]

© Jazz Pharmaceuticals (2025). All rights reserved

Page 135 of 192



Figure 36: Utility values per day from the continuous models

Abbreviations: exp, exponential; sqrt, square root; TTD, time-to-death.

The inverse square root was the best fitting according to the AIC, though model fit
statistics were similar across the 5 models. The TTD(days), TTD, and Inverse
exponential (TTD) models result in little difference across the per time-to-death days
suggesting QoL only slightly declines the closer death occurs. The log(TTD) and
inverse squareroot(TTD) models decrease as time-to-death comes closer which is
more in line with expectations.

3.4.3 Health-related quality-of-life studies

Systematic database searches for other relevant HRQoL data using SLR was
conducted from January 2014 to 12 April 2024 and further updated in September
2024 and March 2025. A total of 26 studies were included in the full text review.
Further details of the SLR can be found in Appendix F.

The majority of the 26 studies reporting utilities in BTC were obtained from economic
evaluations. Fourteen of the studies were from Asian countries (China, Taiwan,
Japan or Thailand). The 6 studies from the UK were health technology assessment
(HTA) submissions for NICE or Scottish Medicines Consortium (SMC). Little
information was available to identify which QoL instrument was used to measure
utility values. In addition, other critical information regarding population
characteristics, disease area, and country of origin were often unavailable,

introducing limitations in comparing reported utilities between studies.
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Only 1 of the studies identified was based on a HER2+ BTC population and reported
VAS utilities. The 6 UK studies were not directly applicable for the decision problem
as they were either in 1L BTC (TA944/SMC2582 — durvalumab (15)) or a different
mutation (TA722 — pemigatinib [FGFR2] (18); TA1005 — futibatinib [FGFRZ2] (20);
TA948 — ivosidenib [IDH1 R132] (19); TA914 — pembrolizumab [microsatellite
instability high (MSI-H)/ mismatch repair deficient (dMMR)] (39)). Most of the
appraisals redacted the utility outputs used within the cost-effectiveness models with
the exception of 1L durvalumab. The 1L durvalumab model used the EQ-5D-5L
utilities from the TOPAZ-1 trial mapped to EQ-5D-3L (0.797 for the PFS health state
and 0.679 for the PD health state).

The only other study identified from the SLR which used EQ-5D utility values was the
Tsukiyama (2016) study (95). This study published the cost-effectiveness of CisGem
versus gemcitabine in 1L advanced BTC in Japan. The utility values were based on
EQ-5D values from the CEA registry (96).

McCarthy (2024) (76) published the CEA of 2L pembrolizumab for previously treated
MSI-H/dMMR solid tumours including advanced BTC. The utility values used for the
advanced BTC subgroup were derived from the EQ-5D-3L utility values for the BTC
subgroup in the KEYNOTE-158 trial using the UK value set (0.80 for the PFS health
state and 0.70 for the PD health state).

McCarthy (2024) was taken forward to explore as a scenario to inform health-state
utilities, because this was a UK specific economic analysis and reported previously
accepted utility values for an advanced previously treated BTC population; however,
the populations differ in terms of oncogenic mutations.

3.4.4 Impact of adverse reactions on utility

The impact of Grade 3+ TRAEs in 2% or more of the trial population on HRQoL was
included in the cost-effectiveness model. Disutility values were identified from
published literature accepted in prior appraisals in BTC or similar disease areas. Due
to the lack of availability of granular disutility by AE severity, the AEs for Grades 3 to
5 were grouped for the calculation of treatment specific AE disutility.

The impact of AEs on patient utility was applied as a one-off quality-adjusted life year
(QALY) loss in the first model cycle and based on the expected duration of each AE
(the data for which were sourced from the HERIZON-BTC-01 study). When an AE
duration could not be estimated from HERIZON-BTC-01, the duration was assumed
to be the mean of the available duration estimates from the trial. Given the different
safety profiles of zanidatamab and chemotherapy, and that the AEs associated with
FOLFOX treatment are generally more severe and likely to require longer hospital
stays, grouping the disutilities at the same level of severity and assuming the same
duration as per zanidatamab in HERIZON-BTC-01 is a conservative assumption,
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and is likely to underestimate the disutility of the AEs for FOLFOX compared with

zanidatamab.

Table 65: Disutilities and durations for Grade 3+ TRAESs

AE Disutility | Duration, Source for Source for duration
days disutility
Acute kidney -0.053 e Sullivan (2006) | Average of HERIZON-BTC-01
injury (97) AEs
Anaemia -0.085 e TA439 (98) HERIZON-BTC-01
Aspartate 0.000 e TA722 (18) HERIZON-BTC-01
aminotransferase
increased
Biliary event -0.085 e TA722 (18) HERIZON-BTC-01
Diarrhoea -0.103 [ Lloyd (2006) (99) HERIZON-BTC-01
Ejection fraction -0.019 e Sullivan (2006) HERIZON-BTC-01
decreased (97)
Fatigue -0.085 e TA722 (18) Average of HERIZON-BTC-01
AEs
Febrile -0.150 [ Lloyd (2006) (99) | Average of HERIZON-BTC-01
neutropenia AEs
Hypertension -0.036 [ Sullivan (2006) HERIZON-BTC-01
(97)
Infection -0.218 - Stein (2018) (100) Assumed same as anaemia
(TA722)
Neutropenia -0.061 [ TA439 (98) Average of HERIZON-BTC-01
AEs
Vomiting -0.048 [ Nafees (2008) HERIZON-BTC-01

Abbreviations: AE, adverse event; TRAE, treatment-related adverse event.

The total disutility per treatment arm is provided in Table 66. As expected given the
higher incidence of TRAEsS, the total disutility is higher for the FOLFOX arm than the
zanidatamab arm; however, as discussed, this could still be an underestimation

based on the reported safety profiles.

Table 66: On treatment disutilities applied for Grade 3+ TRAEs

Treatment arm

Disutility applied

Zanidatamab

0.000668

FOLFOX

0.003081

Abbreviations: FOLFOX, folinic acid, fluorouracil, and oxaliplatin.
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3.4.5 Health-related quality-of-life data used in the cost-effectiveness

analysis

3.4.5.1 Health-state utility values

In the base case, utilities derived from the HERIZON-BTC-01 trial have been used
directly to inform health-state utility values. Given that a patient’s QoL can be
determined by the closer they are to death, the TTD approach has been used in the
base case. The continuous TTD model which had the best statistical fit was chosen
to inform the base case (i.e. the inverse square root). Although the fit statistics were
similar across the models, some of the models looked more plausible.

The alternative TTD models and progression-based model are explored in scenario
analyses (see Section 3.10.3).

As only 2 UK patients were included in HERIZON-BTC-01, there is some uncertainty
in the utility values from the trial. As such, previously accepted utility values in 2L
BTC from McCarthy (2024 ) are also explored as a scenario analysis (76) (see
Section 3.4.3)

3.4.5.2 Treatment-specific disutility

As there are no comparative utilities for FOLFOX + ASC, or ASC alone compared to
zanidatamab, data from the literature have been used to calculate a
treatment-specific disutility to account for the reduced QoL experienced by patients
being treated with combination chemotherapy with FOLFOX + ASC, or palliative care
with ASC alone.

The treatment-specific disutility is included separately to the disutility associated with
Grade 3+ AEs, as it covers the other aspects of the QoL differences and therefore
not double counted. As a combination chemotherapy regimen with a high incidence
of AEs and requirement for a central line for administration, patients who are treated
with FOLFOX + ASC are likely to have worse QoL compared with those treated with
zanidatamab monotherapy. The toxicity of FOLFOX and associated impact may not
be fully captured within Grade 3+ AEs i.e. more frequent Grade 1 or 2 AEs can
impact QoL more than few Grade 3 or 4 AEs. In addition, patients who are treated
with palliative care alone without active pharmacotherapy using ASC are likely to
experience disease-related impacts to QoL due to lack of disease control. As such,
the model includes a further disutility for the FOLFOX + ASC and ASC treatment
arms.

The treatment specific disutilities were calculated using the utility data published
from the ABC-06 study (101), from 138 UK patients treated with FOLFOX + ASC, or
ASC alone. Patients treated with FOLFOX + ASC (n=73) were estimated to have a
baseline utility of 0.77 and a 4-month utility of 0.70 (where 56.7% of patients remain
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progression-free). The utility reduction from baseline to 4-months was calculated as
90.9%. The equivalent utilities from the HERIZON-BTC-01 were calculated with a
baseline utility of - and ‘4-month’ utility of - using the progression-free and
progressed utility values estimated from the regression model, and weighted based
on the same proportion of patients being progression-free as FOLFOX + ASC at

4 months. The equivalent FOLFOX + ASC utility in HERIZON-BTC-01 was
calculated using the reduction from baseline on the baseline HERIZON-BTC-01
value (i.e. - x90.9% = -). The decrement for FOLFOX was then estimated
to be the difference between the ‘4-month equivalent’ utility values; - - - =

The decrement for ASC was calculated in the same way. As it is not known from the
ABC-06 study the proportion of patients treated with ASC who were progression-free
at 4 months, the proportion was estimated from the modelled efficacy of ASC. The
decrement for ASC was estimated to be -

These decrements were applied to the per cycle TTD utility values estimated from
HERIZON-BTC-01 and used to inform the FOLFOX and ASC health state utility
values. Table 67 presents the calculations and sources to estimate the decrement
for FOLFOX and ASC.

Table 67: FOLFOX + ASC and ASC utility decrement calculations

Calculation step Utility Value Source

(a) HERIZON-BTC-01 baseline utility e HERIZON-BTC-01 (54)
FOLFOX disutility

(b) FOLFOX baseline utility 0.77 ABC-06 (101)

(c) FOLFOX 4-month utility 0.70 ABC-06 (101)

(d) FOLFOX % progression-free at 4 months 56.7% ABC-06 (21)

(e) FOLFOX reduction from baseline 90.9% Calculation (c/b)

(f) Equivalent FOLFOX utility at 4 months in [ Calculation (a*e)
HERIZON-BTC-01

(9) Equivalent zanidatamab utility to FOLFOX [ Calculation (d*r +(1-d)"
at 4 months

FOLFOX + ASC decrement [ Calculation (g-f)

ASC disutility

(h) ASC baseline utility 0.75 ABC-06 (101)

(i) ASC 4-month utility 0.62 ABC-06 (101)

(j) ASC % progression-free at 4 months 35.0% Calculation from modelled PFS
(k) ASC reduction from baseline 82.7% Calculation (i/h)
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Calculation step Utility Value Source

(I) Equivalent ASC utility at 4 months in
HERIZON-BTC-01

(m) Equivalent zanidatamab utility to ASC at
4 months

ASC decrement

Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; PFS,
progression-free survival.

Calculation (a*k)

Calculation (j*F +(1-) R

Calculation (m-l)

3.4.5.3 Age-related disutility

Age-related utility decrements have been included in the model to account for the
decline in QoL associated with ageing in line with NICE DSU guidance.

The recent DSU report on estimating general population utility values recommends
using the Health Survey for England 2014 dataset which is a direct observation of
EQ-5D-3L published by Hernandez-Alava (2022) (102). The study used a series of
Adjusted Limited Dependent Variable Mixture Models to calculate the expected
EQ-5D-3L utility values for males and females.

The resulting expected utility value inputs are included in the economic model, and
are multiplied by the modelled distribution of males and females alive over time to
create age and sex-matched general population utility values.

3.4.5.4 Administration disutility for central venous access devices

Zanidatamab is a monotherapy administered as a single peripheral IV infusion Q2W
using a canula. As discussed in Section 3.5.1.2, FOLFOX is a combination
chemotherapy regimen of 3 drugs administered in a 14 day cycle. Two of the
chemotherapy drugs (folinic acid and oxaliplatin) are administered sequentially using
a long-term implanted central venous access device (usually a PICC or portacath).
These devices are implanted for the entire duration of the chemotherapy, which
impose an additional QoL burden for patients and require invasive procedures for
implantation, maintenance, and removal (23, 24, 47). The remaining chemotherapy
drug (5FU) is administered continuously over 48 hrs via an IV pump, which is kept in
place for 48 hours and then removed by a healthcare professional.

As such, a disutility for administration of FOLFOX has been included in the economic
model. This value has been taken from a CEA of 3 types of central venous access
devices (Hickman lines, portacath, and PICC) in routine clinical practice from a UK
perspective (24). The health utility difference between portacath vs PICC was
reported to be -0.013. This additional disutility is included only for the assumed
proportion of patients having a portacath device over a PICC line whilst on FOLFOX
treatment in the model (50% PICC/50% portacath). The disutility for those patients
having a PICC with FOLFOX vs an |V infusion with zanidatamab is considered to be
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already accounted for in the treatment-specific disutility described in Section 3.4.5.2.
The proportion of patients having a portacath vs. a PICC were supported by the UK
clinician interviews (36).

3.4.5.5 Summary of base case utility values

A summary of the base case utility values per TTD day is presented in Figure 37
and other treatment-specific disutilities included in the model are presented in Table
68.

Figure 37: Summary of TTD utility values for cost-effectiveness analysis base case

Abbreviations: TTD, time-to-death

Table 68: Summary of disutility values for cost-effectiveness analysis base case

State Utility value Reference in Justification
submission
(section and page
number)
Treatment specific disutility: Section 3.4.5.2, To account for differences
FOLFOX + ASC page 139 between treatments not
ASC T captured in the other

disutilities such as frequent
grade 1/2 adverse reactions
or lack of treatment options

Disutility for administration -0.013 Section 3.4.5.4, To account for the impact of
of FOLFOX using a page 141 invasive administration using
portacath a central line on QoL
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State Utility value Reference in Justification
submission
(section and page
number)
Grade 3+ AE disutilities Section 3.4.4, page | To account for the impact of
Zanidatamab | -0.000668 137 TRAE on QoL
FOLFOX + ASC -0.003081

Abbreviations: AE, adverse event; ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and
oxaliplatin; QoL, quality of life; TRAE, treatment-related adverse event.

3.5 Cost and healthcare resource use identification,

measurement and valuation

An economic SLR was undertaken to identify cost and resource use studies for 2L
HER2+ BTC. Full details of the SLR methods, identified studies and results are
presented in Appendix G.

3.51 Intervention and comparators’ costs and resource use

3.5.1.1  Drug acquisition costs

The drug unit costs in the model were sourced from the drugs and pharmaceutical
electronic market information tool (eMIT) (103) or the British National Formulary
(BNF) (104) and are presented in Table 69. There is a proposed confidential simple
discount patient access scheme (PAS) for zanidatamab resulting in

Patients receiving palliative care with ASC alone may receive biliary drainage using
stents, antibiotics, analgesia, steroids, and antiemetics (21). The costs for these
interventions are not explicitly included in the model, as these are expected to be the
same on all treatment arms and therefore will not impact the modelled outcomes.

Table 69: Unit drug costs

Drug Vial Size Pack size Unit cost, £ Source
(number of
vials)
Zanidatamab 300 mg 2 ] Jazz
N | °ormoceutcal

Oxaliplatin 50 mg 1 6.48 eMIT 2025 (103)

100 mg 1 14.27

200 mg 1 11.31
Fluorouridine 500 mg 1 3.26 eMIT 2025 (103)
(5FU) 1000 mg 1 3.20
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Drug Vial Size Pack size Unit cost, £ Source
(number of
vials)

2500 mg 1 4.62

5000 mg 1 6.27
Folinic acid 50 mg 1 20.00 BNF 2025 (104)
(leucovorin) 100 mg 1 37 50

300 mg 1 100.00

350 mg 1 161.15

Abbreviations: BNF, British National Formulary; eMIT, electronic market information tool; PAS, patient access
scheme.

The dosing schedule for zanidatamab was taken from HERIZON-BTC-01, which is in
line with the proposed licence and SmPC in the UK (1, 22, 54). Zanidatamab is
administered at a dose of 20 mg/kg on days 1 and 15 of each 28-day cycle until
disease progression or unacceptable toxicity.

The dose for FOLFOX was taken from the ABC-06 study, which is also in line with
the respective SmPCs, administered Q2W over 2 days for a maximum of 12 cycles.
Oxaliplatin is administered at a dose of 85 mg/m, concurrently with FA 350 mg IV
(21, 90). 5FU is administered at a dose of 400 mg/m? by bolus injection on day 1,
and 2,400 mg/m? as continuous infusion starting day 1 and finishing on day 2 (21).

To account for dose reductions, missed doses and treatment interruptions, an
relative dose intensity (RDI) was included in the base case. In HERIZON-BTC-01
dose modifications and dose delays of zanidatamab were allowed for certain
treatment-related AEs (64). Therefore, the RDI of || Jlj from HERIZON-BTC-01
was used for zanidatamab, calculated as the actual dose received divided by the
intended dose of drug. In the ABC-06 study, a maximum of 2 dose reductions were
allowed per drug; level 1 represented a 20% reduction and level 2 represented a
50% reduction. If level 2 was not tolerated then the drug was discontinued (21).
Starting doses could also be adjusted based on a patient’s age and creatinine levels.
The resulting RDI was not reported in the ABC-06 study, therefore an assumption
was made where the RDI was the same as zanidatamab (i.e. - for all study
drugs).

Drug wastage was calculated through the ‘method of moments’ (MoM) approach to
calculate the average number of vials that would be required per 1 administration of
treatment (105). The MoM approach first derives a log-normal distribution for the
average patient’s weight based on the mean (StD) measured at baseline from
HERIZON-BTC-01. The log-normal distribution is then used to predict the proportion
of patients requiring each number of vials to administer the required dose. This
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method assumes that patients only receive whole vials (i.e. no vial sharing), and thus
accounts for drug wastage.

Table 70 presents the dosing schedules, dose intensity and final cost per treatment
cycle including wastage.

Table 70: Dosing schedule and cost per treatment cycle

Treatment Dose RDI Cost per Source
treatment
cycle,t £
Zanidatamab 20mg/kgday 1 | | EGEGN HERIZON-BTC-01
and day 15 Q4W (22)
FOLFOX | Oxaliplatin 8smg/m> Q2w | N e ABC-06 (21)
5FU (bolus) | 400 mg/m2 Q2w | N [
5FU 2,400mg/m?z | [ |
(continuous) Q2w
Folinic acid 350 mg Q2W [ [

Abbreviations: 5FU, fluorouracil; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; PAS, patient access scheme;
Q2W, every 2 weeks; Q4W, every 4 weeks; RDI, relative dose intensity.
TIncludes RDI and PAS and assuming average UK patient.

3.5.1.2 Administration costs

Zanidatamab is administered by simple IV infusion using a peripherally inserted
cannula. The cost of administration is taken from the National Cost Collection 23/24
dataset represented by the delivery of simple parenteral chemotherapy at first
attendance (SB12Z) (106).

For FOLFOX, folinic acid and oxaliplatin are both administered via complex infusion
through central venous access devices (PICC, central line, or portacath). These can
pose a substantial burden for patients and require invasive procedures to insert (see
Section 1.3.3.1.3). For the first administration of FOLFOX, the additional costs of
implantation and removal of PICC and portacath and its associated complications
are included. These costs are taken from Heggie (2024) who looked at the
cost-effectiveness of Hickman, PICC, and portacath within the UK NHS (24). The
total cost and complications of PICC and portacath reported was £1,545 and £1,722
per patient, which are then uplifted from 2017/18 costs using the inflation indices
from the Personal Social Services Research Unit (PSSRU) report 2023 (107).
Portacaths are more cost-effective to the NHS, but are not used in all services
according to UK clinical experts (36); therefore, in the model it is assumed that 50%
of patients have a PICC line and 50% have a Portacath device.

After the first cycle, the cost of combination chemotherapy infusion for FOLFOX is
represented by the delivery of complex chemotherapy, including prolonged infusion
treatment, at first attendance from the National Cost Collection 23/24 (SB14Z) (106).
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As 5FU is administered continuously over a 46-hour period, an additional cost of

£157.13 per visit is applied for patients returning to hospital to have their portable
pump removed by a nurse.

The administration costs are presented in Table 71.

Table 71: Administration costs

Treatment Administration Cost type Unit cost, £ Source/description
Zanidatamab 120-150 minutes Simple IV - 133.39 National Cost Collection
intravenous per 23/24: Deliver Simple
infusion in cycle 1 | administration Parenteral Chemotherapy
decreased to 90 at First Attendance
mins if well (SB122) (106)
tolerated
FOLFOX | 5FU (bolus) 5-10 min bolus Complex IV — 337.16 National Cost Collection
(day 1) per 23/24: Deliver complex
administrationt chemotherapy, including
prolonged infusional
treatment, at First
Attendance (SB14Z2) (106)
5FU 46-hours Oncology 157.13 National Cost Collection
(continuous) continuous nurse for 23/24: 370 Medical
intravenous removal — per oncology services — Non-
infusion (day 1-2) treatment consultant led - Non-
cycle admitted face-to-face
(WFO1A) (106)
Oxaliplatin/ 2 hours PICC or 1,631.83 Heggie (2024) uplifted to
folinic acid intravenous Portacath (PICC) 2023 costs from PSSRU
infusion insertion costs 1,932.61 2023 (24, 107)
concurrently (day and (Portacath)
1) complications
— one-off cost

Abbreviations: 5FU, fluorouracil; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; IV, intravenous; PICC,
peripherally-inserted central catheter; PSSRU, Personal Social Services Research Unit.
TAlso covers the cost of oxaliplatin and folinic acid IV infusions

Company evidence submission template for zanidatamab for treating HER2-positive

advanced biliary tract cancer after 1 or more systemic treatments [ID6388]

© Jazz Pharmaceuticals (2025). All rights reserved

Page 146 of 192




3.5.1.3  Pre-medication drug costs

To prevent infusion-related reactions, some treatments require prophylaxis treatment
before administration.

In the HERIZON-BTC-01 trial, all patients received mandatory treatment for potential
IRRs 30 to 60 minutes before the start of each zanidatamab infusion. This included
pre-treatment with corticosteroids, antihistamines and paracetamol (22, 64).

In ABC-06, antiemetic pre-medication was also suggested for patients receiving
FOLFOX (subject to local protocols). This included dexamethasone and ondansetron
hydrochloride (bolus injections on day 1 followed by oral on days 2 and 3) with
metoclopramide hydrochloride on days 1 to 7 of the treatment cycle.

As such, the model includes the costs of pre-medications which are applied to each
dose per treatment cycle. A summary of the pre-medication costs, and dosing by
treatment arm is provided in Table 72.

Table 72: Pre-medication costs

Treatment Pre-medication Pack Size Unit cost, £ Dose Cost per
dose, £
Zanidatamab Corticosteroids 30 x 20 mg 1.60 100 mg IV 0.27
(hydrocortisone)
Antihistamines 84 x 15 mg 4.05 50 mg orally 0.16
(Cinnarizine)
Paracetamol 24 x 500 mg 1.22 1000 mg orally 0.10
FOLFOX Dexamethasone 10 x 3.3 mg 3.08 8 mg IV (day 1) 0.75
sodium
phosphate
Ondansetron 5x8mg 3.06 8 mg IV (day 1) 0.61
hydrochloride (IV)
Ondansetron 10 x 8 mg 0.67 8 mg oral twice 0.27
hydrochloride a day on days 2
(oral) and 3
Dexamethasone 50 x 2 mg 2.38 4 mg oral twice 0.38
a day on days 2
and 3
Metoclopramide 28 x 10 mg 0.43 10-20 mg three 0.16
hydrochloride times a day on
days 1-7

Abbreviations: FOLFOX, folinic acid, fluorouracil, and oxaliplatin; IV, intravenous.
Source: eMIT (103); HERIZON-BTC-01 (54); Lamarca (2021) (21).
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3.5.2 Health-state unit costs and resource use

3.5.2.1 Health-state costs

HCRU estimates were sourced from prior appraisals for pemigatinib (TA722 - CCA
with FGFR2 alterations) (18) and ivosidenib (TA948 - CCA with IDH1 mutations)
(19). TA722 based resource use on ESMO guidelines for BTC follow-up and clinical
expert opinion. Based on the clinical opinion received in TA722, computed
tomography (CT) scans were assumed to be performed once every 12 months
following progression. In addition, the cost of daily pain medication was also
captured in the progressed disease state.

The ESMO and BSG guidelines state that there is no universal follow-up schedule;
however, it may consist of 3 to 6 monthly visits for the first 2 years and 6 to 12
monthly visits for up to 5 years including a combination of clinical examination,
laboratory investigations, tumour markers, and CT scans (13, 25). These are aligned
with the resource use and frequencies within the TA948 submission which assumes
3-monthly clinical examinations and blood tests in both the progression-free and
progressed state (19). TA948 also aligned the frequencies for CT scans
post-progression and daily morphine with the frequencies assumed in TA722.

The health-state resource use frequencies used in the model base case are
presented in Table 73.

Table 73: Health-state resource use frequencies

Resource use Progression-free Progressed Source
Oncologist Every 3 months Every 3 months
Complete blood Every 3 months Every 3 months TA722 (18)
count test

TA948 (19)
CT scan Every 3 months Once every 12 ESMO 2023 (25)

months

Morphine - 1mg daily

Abbreviations: CT, computed tomography.

Table 74 presents unit costs for HCRU items, which were sourced from the National
Cost Collection (2023/24) (106) and the BNF (for morphine sulphate) (108). The
resulting HCRU costs per 7-day model cycle are £24.84 and £54.45 in the
progression-free and progressed disease health states, respectively.

Table 74: Health-state resource use unit costs

Resource item Unit cost, £ Source
Oncologist 192.95 National Cost Collection 23/24: Medical oncology
- Outpatient attendances. WF01A (Consultant
led) (106)
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Resource item Unit cost, £ Source

Complete blood count 8.04 National Cost Collection 23/24: Haematology -
test 370 - medical oncology (106)
CT scan 123.03 National Cost Collection 23/24: Computerised

Tomography Scan of Three Areas, with Contrast
- Total HRGs (106)

Morphine 5.24 BNF 2025 - Morphine Sulfate (1mg/1ml) - Torbay
Pharmaceuticals (108)

Abbreviations: BNF, British National Formulary; CT, computed tomography.

3.5.2.2 Special warning monitoring

Zanidatamab, folinic acid, oxaliplatin, and 5FU require additional monitoring for
‘special warnings’ associated with their labels.

For zanidatamab, left ventricular ejection fraction (LVEF) should be assessed prior to
initiation of treatment by echocardiogram or multigated acquisition scan at regular
intervals during treatment. As such, the cost of LVEF monitoring has been included
for the patients treated with zanidatamab (1). In TA862 (trastuzumab-deruxtecan for
HER2+ breast cancer), the company included a cost for LVEF follow-up based on
£130 every 3 months, as suggested by the external assessment group (EAG) for
TA458 (109, 110). Therefore, this cost has also been assumed, uplifted to
2023/2024 costs and applied every 3 months to those on treatment.

Other monitoring is advised for patients treated with zanidatamab, this includes
monitoring for symptoms of pneumonitis, IRRs and a pregnancy test. These are
assumed to be carried out during the administration visit and therefore no extra costs
are applied.

There are several special warnings for oxaliplatin, the key ones requiring additional
monitoring are for neurological symptoms, renal impairment and QT prolongation
(90).

¢ A neurological exam should be performed before each administration and
periodically after. It is assumed that this would take place at the administration
visit and not require additional resource.

¢ Renal impairment should be closely monitored for adverse reactions. It is
assumed that this is done during the regular disease monitoring visits (see
Table 73).

e QT prolongation may lead to an increased risk for ventricular arrhythmias
including Torsade de Pointes, which can be fatal. The QT interval should be
closely monitored on a regular basis before and after administration of
oxaliplatin. A cost of an echocardiology is therefore applied before and after
each dose of oxaliplatin.
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5FU requires additional monitoring for haematological effects, cardiotoxicity and
tumour lysis syndrome (89).

e Treatment of 5FU is usually followed by leukopenia with the lowest white blood
count between the 7" and 14" day of the first course of treatment. This is
usually back to normal levels by the 30" day. As such, daily monitoring of
platelet and white blood count is recommended. Based on this, it is assumed
that daily monitoring of bloods is only required in the first 30 days after the first

course applied as an upfront cost in the first cycle.

e Cardiac function should be regularly monitored during treatment due to the
association of cardiotoxicity with SFU. It is assumed that the echocardiology
test is covered by the one conducted prior to oxaliplatin use.

e Patients with tumour lysis syndrome should be closely monitored. It is assumed
that these are covered by the disease monitoring visits (see Table 73).

FA in combination with 5FU recommends full blood counts prior to each treatment,
weekly during the first 2 courses, and at the time of anticipated white blood cell nadir
in all courses thereafter. This is assumed to be covered by the daily bloods for 30
days after the first course of 5FU.

e Electrolytes and liver function tests are also recommended prior to each
treatment for the first 3 courses, and prior to every other course thereafter (88).

A summary of the additional monitoring costs and frequencies for FOLFOX are
presented in Table 75.

Table 75: Special warning monitoring

every other

Treatment Resource Frequency Unit Frequency Cost source
cost source
Zanidatamab LVEF follow-up Every 3- £154.09 TA458 TA458 (109)
months PSSRU 2024
(107)
FOLFOX Echocardiology Before and £115.56 | Oxaliplatin National Cost
after each SmPC Collection 23/24:
administration Fluorouracil Simple
SmPC Echocardiogram,
19 years and over
- Total HRGs
(106)
Complete blood Daily for the £8.04 Fluorouracil National Cost
count 30 days after SmPC Collection 23/24:
the first course Haematology -
370 - medical
oncology (106)
Liver function Prior each £8.04 Leucovorin National Cost
test treatment for SmPC Collection 23/24:
first three Haematology -
cycles, then
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Treatment Resource Frequency Unit Frequency Cost source
cost source
course 370 - medical
thereafter (7 oncology (106)
out of the 12
cycles)

Abbreviations: FOLFOX, folinic acid, fluorouracil, and oxaliplatin; LVEF, left ventricular ejection fraction; SmPC,
summary of product characteristics.

3.5.3 Adverse reaction unit costs and resource use

The unit costs for the management of AEs were sourced from the National Cost
Collection 23/24 (106). Different ‘CC’ scores from the costing codes were used to
differentiate the costs of managing Grade 3, 4, and 5 AEs, with higher CC scores
assumed to be representative of higher-grade AEs. Table 76 summarises the costs
associated with each grade of each AE.

The unit cost of each AE is applied to the incidence rate within each treatment (as
outlined in Section 3.3.3 Table 58). The total weighted cost per treatment arm was
calculated and applied as a one-off cost within the first cycle of the economic model.

Table 76: Adverse event unit costs in the economic model

AE Grade 3 Grade 4 Grade 5 National Cost Collection Code

. NEI LS - Acute Kidney Injury with
froute kidney £5,007.04 | £6,324.44 | £8,070.52 | Interventions - LAOTK; LAO7J;

jury LAO7H (106)

. NEI LS - Iron Deficiency Anaemia -
Anaemia £2,491.26 £2,935.07 £3,380.10 SA04K: SA04J: SA04H (106)
Aspartate -
aminotransferase £0.00 £0.00 £0.00 Watchful waiting - no cost
. assumed as per TA722 (18)
increased

NEI LS - YG02Z - Percutaneous
. Insertion of Multiple Stents, into
Biliary event £7,430.87 | £10,342.74 | £17,435.41 Hepatic or Bile Ducts - YGO4B:
YGO04A; YG02Z (106)
NEI LS - Nutritional Disorders
Diarrhoea £3,735.08 £4,337.53 £5,216.82 | without Interventions - FDO4E;
FDO04D; FD04C (106)
Ejection fraction NEI LS - Heart Failure or Shock -
decreased £2,849.56 | £2,956.56 | £3430.62 | ppoaE. ERO3D: EBO3C (106)

. NEI LS - Iron Deficiency Anaemia -
Fatigue £2,491.26 £2,935.07 £3,380.10 SA04K: SA04J: SA04H (106)
Febrile NEI LS - Agranulocytosis - SA35C;
neutropenia £3,729.32 £4,255.51 £6,288.05 SA35B: SA35A (106)

WFO01A consultant led follow up
Hypertension £221.48 £221.48 £221.48 visit - medical oncology (service
code 370) (106)
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AE Grade 3 Grade 4 Grade 5 National Cost Collection Code

NEI LS - Sepsis with multiple
Infection £7,909.81 £9,979.90 £11,829.77 | interventions - WJ06C; WJ06B;
WJO06A (106) (18)

NEI LS - Agranulocytosis - SA35C;
SA35B; SA35A (106)

NEI LS - Nutritional Disorders
Vomiting £3,735.08 £4,337.53 £5,216.82 | without Interventions - FDO4E;
FDO04D; FD04C (106)

Neutropenia £3,729.32 £4,255.51 £6,288.05

Abbreviations: AE, adverse event.

3.54 Miscellaneous unit costs and resource use

3.5.4.1 IHC3+ testing cost for zanidatamab

NGS panel testing and/or IHC testing at diagnosis can determine if a patient has
HER2+ BTC. NGS panel testing for common mutations (including IDH1, FGFR2,
NTRK and HER?2) is already done routinely in the NHS for patients diagnosed with
BTC to determine the appropriateness of later lines of therapy, as HER2/ERBB?2 is
included in the National Genomic Testing Directory small panel for CCA (see Section
1.3.3.3). In order for a patient to be eligible for zanidatamab, a patient must have
confirmed HER2+ tumour status defined as a score of 3+ by IHC (1). The biopsy
required for this IHC test is recommended by clinical guidelines to be conducted as
early as possible at diagnosis. IHC HER2+ testing is already carried out routinely for
breast and gastric cancers in the NHS, and is already commonly performed for BTC.
Half of 14 UK clinicians consulted in the Delphi panel stated it was undertaken
routinely in their clinical practice already. As such, no additional cost would be
incurred for HER2+ patients to assess their eligibility for zanidatamab at 2L.
However, as it is still not routine in all practices, the cost of IHC testing has been
included in the model base case. Its exclusion is tested in scenario analysis (Section
3.10.3).

The total IHC testing cost is calculated using the expected incidence rate of IHC3+ in
patients with HER2+ BTC and the unit cost per IHC test. The expected cost of
identifying a patient with IHC3+ is the expected cost per patient tested multiplied by:
1/the expected incidence of IHC3+ disease. This value is then applied to the
zanidatamab arm as a one-off lump sum in the first model cycle. Table 77 provides a
summary of the inputs used to calculate the total IHC testing cost.
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Table 77: IHC testing costs

Input Source
(a) IHC test cost £40.00 uplifted to NHS 2017, uplifted to 2023/24 costs
£47.41 using PSSRU 2024 inflation indices (107,
111)
(b) IHC3+ incidence 77.5% HERIZON-BTC-01 (22)
Total IHC test cost £61.18 Calculation a*(1/b)

Abbreviations: IHC, immunohistochemistry; PSSRU, Personal Social Services Research Unit.

3.5.4.2 DPYD testing for FOLFOX

Before 5FU is started, all patients treated with this chemotherapy in the UK NHS
must also have a one-off DPYD genetic test to determine if dose reductions are
needed due to DPD deficiency (23, 48). Fluoropyrimidines (like 5FU) are
antimetabolite chemotherapies which have a narrow therapeutic window between
minimum effective and maximum tolerated doses. Variants in the DPYD gene have
been associated with reduced enzyme activity (which plays a key role in
fluoropyrimidine drugs) which can lead to an increased risk of severe or fatal toxicity
in patients receiving these treatments (48).

Therefore, the cost of a DPYD test for patients treated with FOLFOX is included in
the model base case. A cost of £100 is included in the model as an upfront cost for
all FOLFOX + ASC patients (112, 113).

3.5.4.3 Subsequent treatments

Clinical experts stated that very few patients would receive subsequent treatment
after progressing on 2L treatment but a small number (approximately 20 to 25%)
may receive some form of treatment if they are fit and well enough (69).

The clinicians stated that without access to HER2-targeted treatments, patients
would most likely receive FOLFIRI after FOLFOX treatment. If zanidatamab were the
2L treatment, then patients would be offered FOLFOX at their 3L treatment (69). In
the ABC-06 trial which is UK based, 13% of patients received subsequent treatment;
3% in the form of phase 1 treatments, and 10% received subsequent chemotherapy
(21).

Subsequent treatment mix in the model base case is from UK clinical opinion. It is
assumed that 25% of patients receive subsequent therapy after progression on
zanidatamab or FOLFOX treatment. Note that this is likely to be an overstatement
based on the data from ABC-06, where 13% of the total patients received a
subsequent line of treatment. In the base case, if patients are already receiving only
ASC, then it is assumed that they would not be fit enough for further treatment and
do not receive subsequent treatment costs. After FOLFOX, all patients receiving
subsequent treatment are assumed to receive FOLFIRI, whereas those receiving
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subsequent treatment after zanidatamab are assumed to receive FOLFOX. The
subsequent treatment costs for FOLFOX and FOLFIRI are presented in Table 78.

A scenario is explored which uses the distributions of subsequent treatments as per
the trial data (HERIZON-BTC-01 and ABC-06). This scenario is described further in
Appendix Q.

Table 78: Subsequent treatment costs

Subsequent treatment Dose Duration, Total cost, £ Source
months
FOLFOX Oxaliplatin 85 mg/m2 3.91 2,994.13 Lamarca
Q2w (2021) (21)
5FU 400 mg/m2 26.28
Q2w
5FU 46-hour 1,419.42
continuous
2,400 mg/m2
IV infusion
Q2w
Leucovorin 350 mg Q2W 1,352.12
(FA)
FOLFIRI Irinotecan 180 mg/m2 1.38 1,115.81 Caparica
Q2w (2019) (114)
5FU 400 mg/m2 18.19
Q2w
5FU 48- hour 489.59
continuous
2,400 mg/m2
IV infusion
Leucovorin 200 mg/m2 580.44
(FA) Q2w

Abbreviations: 5FU, fluorouracil; FA, folinic acid; FOLFIRI, folinic acid, fluorouracil, and irinotecan; FOLFOX,
folinic acid, fluorouracil, and oxaliplatin; Q2W, every 2 weeks.

3.5.4.4 End-of-life

A one-off terminal care cost was applied in the economic model which was assumed
to account for the costs of supporting patients in a palliative (end-of-life) setting,
immediately before death. The same cost is applied to all treatment arms, to the
proportion of patients who enter the death health state in each cycle.

The end-of-life cost was taken from a recent report from Cummins (2025) (57). Marie
Curie commissioned Nuffield Trust and the Health Economic Unit to estimate the
range of public expenditure that supports the care of people in their last year of life in
the UK. The report states a mean cost per person among three health sectors in
England (health care, social care and social security). The total end of life health
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care and social care cost was reported as £24,920.00 which has been uplifted to
2023/204 costs to £25,779.74.

3.6 Severity

HER2+ BTC is a rare cancer, and patients have a poor prognosis as the majority do
not survive beyond 1-year from diagnosis (6). Patients with advanced BTC have
considerably lower QoL compared to those without BTC and the impact of diagnosis
can have devastating consequences to patients and their families, driven by the poor
prognosis and highly burdensome symptoms (4, 7, 10). There is a clear unmet need
for patients with HER2+ advanced or metastatic BTC who urgently need effective 2L
targeted therapies.

In line with the NICE 2022 methods guide (82), the absolute and proportional QALY
shortfall associated with current SoC in patients with advanced HER2+ BTC who
have previously been treated compared with the general population was calculated.
These estimates were obtained using the R-Shiny tool developed by Schneider
(2021) (115). The published QALY shortfall tool provides 5 methods for estimating
population quality-adjusted life expectancy. The reference case uses the ONS with
an EQ-5D-3L value set and Health Survey for England data from 2014 (91, 116,
117). Further descriptions of the methods can be found within the published tool
(115).

A summary of the characteristics used to estimate lifetime QALY's without disease in
the population are informed by the patient baseline characteristics (see Section
3.2.1) and are presented in Table 79.

Table 79: Summary features of QALY shortfall analysis

Factor Value Reference to section in
submission

Sex distribution, female % 55% Section 3.2.1

Starting age 62 years

Abbreviations: QALY, quality-adjusted life year.

The utility values from the economic model for the comparators are based on TTD
days per model cycle (see Section_3.4.5.5, Figure 37).

The total remaining discounted QALY's for patients treated with the comparators
were taken from the cost-effectiveness model results (and input into the QALY
shortfall tool to two decimal places). Using the patient characteristics and the
reference case QALY shortfall method, the estimated total QALY's for the general
population (without the disease) is 14.75. The absolute and proportional QALY
shortfalls for patients treated with both comparators meet the threshold of a QALY
weight of 1.7 (Table 80). This is also consistent with the severity modifier accepted
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in the TA948 ivosidenib submission which also compared to FOLFOX + ASC, and
ASC alone as SoC.

Table 80: Summary of QALY shortfall analysis
Expected total QALYs for the Total QALYs that QALY shortfall
general population people living with a
condition would be
expected to have with
current treatment

14.75 FoLFox: IR Absolute: [N
Proportional: _

QALY: x1.7

Asc: IR Absolute: |Gz
Proportional: | Gz

QALY: x1.7

Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; QALY, quality-
adjusted life year.

3.7 Uncertainty

BTC is a rare cancer, and HER2+ BTC is exceptionally rare, accounting for 5 to 10%
of CCAs and up to 20% of GBC (3, 25). Due to the rarity of the disease, no direct
evidence of the efficacy of zanidatamab compared to UK SoC were available and
limited comparator data was available with the correct mutation. This is
demonstrated in the ABC-06 study which did not report mutation-specific BTC data
(21) but supportive evidence in this submission is provided by the external control
arm study, which only included patients with HER2+ IHC3+ BTC (71).

Nevertheless, efficacy, safety and utility data are available from a large single arm
trial in the relevant population for zanidatamab, which shows a clinically meaningful
benefit in patients treated with 1 or more lines of therapy (see Section 2.6). This is
also supported by 2 investigator-led real-world studies of patients treated with
zanidatamab in clinical practice (60, 61). Multiple approaches to assess comparative
efficacy have been attempted, which all demonstrate a substantial survival benefit of
zanidatamab compared to FOLFOX + ASC and ASC alone when compared naively,
using a MAIC or using a real-world external control arm analysis.

The model base case has been informed by structured expert elicitation, as well as
external validation and exploration of uncertainty through the use of alternative
comparative approaches. Extensive sensitivity analyses have also been performed
to test the structural and parameter uncertainty with a summary of components and
approaches tested. More conservative assumptions continue to demonstrate the
clinical and cost-effectiveness of zanidatamab versus FOLFOX + ASC and ASC
alone.
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3.8 Summary of base-case analysis inputs and assumptions

3.8.1 Summary of base-case analysis inputs

A summary of inputs from the base case analysis are presented in Table 81.

Table 81: Summary of variables applied in the economic model

Variable Value Measurement of Reference
uncertainty and to section
distribution: confidence in
interval (distribution) submission

Model settings

30 Varied in scenario Section
Time horizon (years) analysis 3.2.21
Model cycle length (weeks) 1 Not varied

1.5% Varied in scenario

Annual discount rate: Costs analysis
Annual discount rate: 1.5% Varied in scenario
QALYs analysis
Patient characteristics
Age (mean, years) [ | Not varied Section
Proportion female (%) I Not varied 3:3.1
Height (mean, cm) - Not varied
BSA (m) [ ] Not varied
Weight (mean, kg) [ Not varied
Drug costs
RDI: Zanidatamab [ I (\ormal) | Section
Zanidatamab (300 mg) ‘T Not varied 3.5.11
Oxaliplatin (50 mg) £6.48 6.3 - 6.66 (Normal)
Oxaliplatin (100 mg) £14.27 13.95 - 14.59 (Normal)
Oxaliplatin (200 mg) £11.31 10.99 - 11.63 (Normal)
5FU (500 mg) 3.26 3.25 - 3.27 (Normal)
5FU (1000 mg) £3.20 3.18 - 3.21 (Normal)
5FU (2500 mg) £4.62 4.6 - 4.65 (Normal)
5FU (5000 mg) £6.27 6.24 - 6.29 (Normal)
Leucovorin (50 mg) £20.00 16.08 - 23.92 (Normal)
Leucovorin (100 mg) £37.50 30.15 - 44.85 (Normal)
Leucovorin (300 mg) £100.00 80.4 - 119.6 (Normal)
Leucovorin (350 mg) £161.15 129.57 - 192.73 (Normal)
Administration costs
Oral £240.44 193.32 - 287.57 (Normal)

Company evidence submission template for zanidatamab for treating HER2-positive
advanced biliary tract cancer after 1 or more systemic treatments [ID6388]

© Jazz Pharmaceuticals (2025). All rights reserved

Page 157 of 192



Variable Value Measurement of Reference

uncertainty and to section
distribution: confidence in
interval (distribution) submission
Simple IV £133.39 107.24 - 159.53 (Normal) Section
Complex (pro-longed) £337.16 271.08 - 403.24 (Normal) 3:5.1.2
Nurse £157.13 126.34 - 187.93 (Normal)
PICC insertion and 1367.87 - 2034.78
complication costs £1,701.32 (Normal)
Portacath insertion and 1619.99 - 2409.82
complications costs £2,014.91 (Normal)

Proportion receiving PICC
vs Portacath device 50% 40% - 60% (Beta)

IHC3+ testing costs

Incidence of IHC3+ in Section
HER2+ BTC 77.5% 61% - 91% (Beta) 3.5.4.1
Current proportion of

patients tested 0.0% 0% - 0% (Beta)

New proportion of patients

tested 100.0% 100% - 100% (Beta)

Proportion receiving NHS

genetic testing 0.0% 0% - 0% (Beta)

NHS genetic testing cost £37.69 30.30 — 45.07 (Normal)

Proportion receiving

IHC/ISH test 100.0% 100% - 100% (Beta)

IHC/ISH test cost £47.41 38.12 — 56.71 (Normal)

Proportion receiving Next

Generation Sequencing 0.0% 0% - 0% (Beta)

Next Generation
Sequencing cost £0.00 0.00 — 0.00 (Normal)

DPYD testing cost

Section
Cost per test £100.00 80.40 — 119.60 (Normal) 3.5.4.2
Pre-medication costs
Corticosteroids Section
(hydrocortisone) (20 mg) £1.60 1.56 - 1.64 (Normal) 3.5.11
Antihistamines
(Cinnarizine) (15 mg) £4.05 4.04 - 4.05 (Normal)
Paracetamol (500 mg) £1.22 1.22 - 1.23 (Normal)
Dexamethasone (V) (3.3
mg) £3.08 3.07 - 3.1 (Normal)
Dexamethasone (oral) (2
mg) £2.38 2.37 - 2.38 (Normal)
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Variable Value Measurement of Reference
uncertainty and to section
distribution: confidence in
interval (distribution) submission
Ondansetron hydrochloride
(IV) (8 mg) £3.06 3.03 - 3.09 (Normal)
Ondansetron hydrochloride
(oral) (8 mg) £0.67 0.67 - 0.68 (Normal)
Metoclopramide
hydrochloride (10 mg) £0.43 0.43 - 0.43 (Normal)
Healthcare resource use costs
Oncologist £192.95 155.13 - 230.77 (Normal) Section
Complete blood count test £8.04 6.47 - 9.62 (Normal) 3.5.2.1
CT scan £123.03 98.92 - 147.14 (Normal)
Morphine (1mg) £5.24 4.21 - 6.27 (Normal)
MRI scan £202.40 162.73 - 242.07 (Normal)
Echocardiography £115.56 92.91 - 138.2 (Normal)
Liver function test £8.04 6.47 - 9.62 (Normal)
Healthcare resource use frequency
PF: Oncologist 4.00 3.22 - 4.78 (Normal) Section
PF: Complete blood count 3.5.2.1
test 4.00 3.22 - 4.78 (Normal)
PF: CT scan 4.00 3.22 - 4.78 (Normal)
PF: Morphine (1 mg) 0.00 0 - 0 (Normal)
PD: Oncologist 4.00 3.22 - 4.78 (Normal)
PD: Complete blood count
test 4.00 3.22 - 4.78 (Normal)
PD: CT scan 1.00 0.8 - 1.2 (Normal)
PD: Morphine (1 mg) 365.25 293.66 - 436.84 (Normal)
Special monitoring
QT interval monitoring: Section
Echocardiography 2.00 1.61 - 2.39 (Normal) 3.5.2.2
Haematological monitoring:
Complete blood count test 30.00 24 .12 - 35.88 (Normal)
Liver function test
frequency 0.58 0.47 - 0.7 (Normal)
Adverse event costs
Grade 3
4025.68 - 5988.4 Section
Acute kidney injury £5,007.04 (Normal) 3.5.3
2002.99 - 2979.54
Anaemia £2,491.26 (Normal)
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Variable Value Measurement of Reference
uncertainty and to section
distribution: confidence in
interval (distribution) submission
Aspartate aminotransferase
increased 0.00 0 -0 (Normal)
5974.44 - 8887.29
Biliary event £7,430.87 (Normal)
3003.01 - 4467.14
Diarrhoea £3,735.08 (Normal)
2291.06 - 3408.06
Ejection fraction decreased £2,849.56 (Normal)
2002.99 - 2979.54
Fatigue £2,491.26 (Normal)
Hypertension 221.48 178.07 - 264.88 (Normal)
6359.51 - 9460.1
Infection £7,909.81 (Normal)
2998.39 - 4460.26
Neutropenia £3,729.32 (Normal)
3003.01 - 4467.14
Vomiting £3,735.08 (Normal)
Grade 4
Aspartate aminotransferase Section
increased 0.00 0 -0 (Normal) 3.5.3
3421.44 - 5089.57
Febrile neutropenia £4,255.51 (Normal)
8023.88 - 11935.92
Infection £9,979.90 (Normal)
3421.44 - 5089.57
Neutropenia £4,255.51 (Normal)
Grade 5
6488.73 - 9652.32 Section
Acute kidney injury £8,070.52 (Normal) 3.5.3
5055.62 - 7520.49
Febrile neutropenia £6,288.05 (Normal)
9511.17 - 14148.36
Infection £11,829.77 (Normal)
Adverse event frequency
Anaemia Grade 3 — Section
frequency: Zanidatamab I 3.3.3
Aspartate aminotransferase
increased Grade 3
frequency: Zanidatamab [
Diarrhoea Grade 3
frequency: Zanidatamab [
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Variable Value Measurement of Reference
uncertainty and to section
distribution: confidence in
interval (distribution) submission
Ejection fraction decreased
Grade 3 frequency: E—
Zanidatamab I
Aspartate aminotransferase
increased Grade 4
frequency: Zanidatamab [
Acute kidney injury Grade 3
frequency: FOLFOX 1.23% 0.00 - 0.05 (Beta)
Anaemia Grade 3
frequency: FOLFOX 2.47% 0.00 - 0.07 (Beta)
Biliary event Grade 3
frequency: FOLFOX 2.47% 0.00 - 0.07 (Beta)
Diarrhoea Grade 3
frequency: FOLFOX 2.47% 0.00 - 0.07 (Beta)
Fatigue Grade 3 frequency:
FOLFOX 11.11% 0.05- 0.19 (Beta)
Hypertension Grade 3
frequency: FOLFOX 2.47% 0.00 - 0.07 (Beta)
Infection Grade 3
frequency: FOLFOX 7.41% 0.03 - 0.14 (Beta)
Neutropenia Grade 3
frequency: FOLFOX 9.88% 0.04 - 0.17 (Beta)
Vomiting Grade 3
frequency: FOLFOX 2.47% 0.00 - 0.07 (Beta)
Febrile neutropenia Grade
4 frequency: FOLFOX 1.23% 0.00 - 0.05 (Beta)
Infection Grade 4
frequency: FOLFOX 1.23% 0.00 - 0.05 (Beta)
Neutropenia Grade 4
frequency: FOLFOX 2.47% 0.00 - 0.07 (Beta)
Acute kidney injury Grade 5
frequency: FOLFOX 1.23% 0.00 - 0.05 (Beta)
Febrile neutropenia Grade
5 frequency: FOLFOX 1.23% 0.00 - 0.05 (Beta)
Infection Grade 5
frequency: FOLFOX 1.23% 0.00 - 0.05 (Beta)
Acute kidney injury Grade 3
frequency: FOLFOX 1.23% 0.00 - 0.05 (Beta)
Anaemia Grade 3
frequency: FOLFOX 247% 0.00 - 0.07 (Beta)
Biliary event Grade 3
frequency: FOLFOX 247% 0.00 - 0.07 (Beta)
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Variable Value Measurement of Reference
uncertainty and to section
distribution: confidence in
interval (distribution) submission
Diarrhoea Grade 3
frequency: FOLFOX 2.47% 0.00 - 0.07 (Beta)
Fatigue Grade 3 frequency:
FOLFOX 11.11% 0.05 - 0.19 (Beta)
Hypertension Grade 3
frequency: FOLFOX 2.47% 0.00 - 0.07 (Beta)
Infection Grade 3
frequency: FOLFOX 7.41% 0.03 - 0.14 (Beta)
Neutropenia Grade 3
frequency: FOLFOX 9.88% 0.04 - 0.17 (Beta)
Vomiting Grade 3
frequency: FOLFOX 2.47% 0.00 - 0.07 (Beta)
Febrile neutropenia Grade
4 frequency: FOLFOX 1.23% 0.00 - 0.05 (Beta)
Infection Grade 4
frequency: FOLFOX 1.23% 0.00 - 0.05 (Beta)
Neutropenia Grade 4
frequency: FOLFOX 2.47% 0.00 - 0.07 (Beta)
Acute kidney injury Grade 5
frequency: FOLFOX 1.23% 0.00 - 0.05 (Beta)
Febrile neutropenia Grade
5 frequency: FOLFOX 1.23% 0.00 - 0.05 (Beta)
Infection Grade 5
frequency: FOLFOX 1.23% 0.00 - 0.05 (Beta)
Adverse event disutility
Acute kidney injury -0.05 -0.05 - -0.05 (Beta) Section
Anaemia -0.09 0.00 - -0.65 (Beta) 34.4
Aspartate aminotransferase
increased 0.00 0.00 — 0.00 (Beta)
Biliary event -0.09 0.00 - -0.65 (Beta)
Diarrhoea -0.10 -0.08 - -0.12 (Beta)
Ejection fraction decreased -0.02 -0.02 - -0.02 (Beta)
Fatigue -0.09 0.00 - -0.65 (Beta)
Febrile neutropenia -0.15 -0.12 - -0.18 (Beta)
Hypertension -0.04 -0.03 - -0.04 (Beta)
Infection -0.22 -0.18 - -0.26 (Beta)
Neutropenia -0.06 -0.05 - -0.07 (Beta)
Vomiting -0.05 -0.02 - -0.08 (Beta)

Adverse event duration (days)

Company evidence submission template for zanidatamab for treating HER2-positive
advanced biliary tract cancer after 1 or more systemic treatments [ID6388]

© Jazz Pharmaceuticals (2025). All rights reserved

Page 162 of 192



Variable Value Measurement of Reference
uncertainty and to section
distribution: confidence in
interval (distribution) submission
Section
Acute kidney injury e 3.4.4
Anaemia I .
Aspartate aminotransferase *
increased ]
Diarrhoea [ -
Ejection fraction decreased I *
Fatigue - -
Febrile neutropenia - -
Hypertension - .
Infection - .
Neutropenia [ -
Vomiting I .
Subsequent treatments
Irinotecan unit cost 8.99 8.76 — 9.21 (Normal) Section
Zanidatamab % receiving 100% Varied in scenario 3.54.3
FOLFOX analysis
FOLFOX + ASC % 100% Varied in scenario
receiving FOLFIRI analysis
Proportion receiving 25% 0.20 — 0.30 (Beta)
subsequent treatment
Terminal care cost
Terminal care £24,920.00 23000.52 — 26839.48 Section
(Normal) 3.5.4.4
Utility values
Section
TTD utilities - Multivariate normal 3.4.2.2
ASC disutility [ I B<t2) |  Section
FOLFOX disutiity ] I e | 2
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Variable Value Measurement of Reference
uncertainty and to section
distribution: confidence in
interval (distribution) submission
Section

Portacath disutility -0.013 -0.01 - -0.02 (Beta) 3.454

FOLFOX treatment duration (months)

Median treatment duration 2.30 1.85 - 2.75 (Normal) Section

Median PFS 4.00 3.22 - 4.78 (Normal) 3:3.24

Efficacy

Zanidatamab OS Log-logistic Multivariate normal Section

Zanidatamab PFS Log-logistic Multivariate normal 33.2

Zanidatamab ToT Gamma Multivariate normal

FOLFOX + ASC OS Log-normal Multivariate normal

FOLFOX + ASC PFS Log-normal Multivariate normal

ASC OS Log-logistic Multivariate normal

0S

HR — Zanidatamab vs ASC

Abbreviations: 5FU, fluorouracil; ASC, active symptom control; BSA, body surface area; BTC, biliary tract cancer;
CT, computed tomography; FOLFIRI, folinic acid, fluorouracil, and irinotecan; FOLFOX, folinic acid, fluorouracil,
and oxaliplatin; HR, hazard ratio; IV, intravenous; MRI, magnetic resonance imaging; OS, overall survival; PFS,
progression-free survival; PICC, peripherally-inserted central catheter; ToT, time on treatment; TTD, time to

death.

3.8.2

Assumptions

Table 82 presents a summary of key modelling assumptions.

Table 82: Summary of key modelling assumptions

Topic

Key assumption

Justification

Cycle length

1 week is appropriate

Assumed to be sufficiently short enough to
represent the frequency of clinical events
and interventions and is aligned with the
administration of the multiple treatments
included within the model (treatment cycles
in weeks).

Time horizon

A lifetime time horizon of
30 years is appropriate

30 years reflects the maximum lifetime of
patients based on a starting age of

62.5 years. The impact of varying time
horizon on the results was tested in
sensitivity analysis.

Comparators

ASC costs not included as
they are assumed to apply to
all treatments

Costs for ASC procedures are not explicitly
included in the model, as they would be
expected to be the same on all treatment
arms and therefore not impact the
modelled outcomes.

RD! = | for

comparators missing values

The assumptions ensure that all treatments
have a dose intensity value.
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Topic

Key assumption

Justification

Efficacy

It is assumed that a naive
comparison is more
appropriate

No direct (head-to-head) evidence are
available comparing zanidatamab with
FOLFOX or ASC.

Due to limitations of the ITC relating to
HER2 status and treatment line, the naive
approach was considered more
informative.

Adverse events

Cohort 1 was used to inform
the zanidatamab AEs from
HERIZON-BTC-01

This utilises the most data and it is unlikely
that AEs would differ by IHC2+ or 3+
status.

Disutilities

Disutilities for AEs are
assumed the same between
Grade 3 — 4 AEs and durations
are assumed the same
between zanidatamab and
FOLFOX + ASC

Due to lack of evidence. This is a
conservative assumption, and is likely to
underestimate the disutility of the AEs for
FOLFOX compared with zanidatamab
based on the more severe safety profile of
FOLFOX + ASC in comparison.

Survival curves

ASC PFS HR is assumed to
be the same HR as OS from
the MAIC.

PFS for ASC was not reported in the ABC-
06 trial therefore assumptions were
required to estimate the PFS.

ToT data for FOLFOX was
assumed the same as PFS.

ToT KM data for FOLFOX was not
reported therefore alternative approaches
were considered. Structured expert
elicitation determined that the use of PFS
as proxy was appropriate.

Identification of the most
appropriate survival curves
describing OS, PFS and ToT

Extensive analyses have been undertaken
to identify appropriate survival curves
describing the efficacy of each treatment,
with reference to the guidance from the
NICE DSU. However, to address the
uncertainty around these parameters,
scenario analyses have been conducted by
applying alternative assumptions around
extrapolations. Clinical validation was also
sought to ensure extrapolations were
clinically plausible using structured expert
elicitation in line with TSD26 via a Delphi
panel (86).

Utility

Utility values are informed by
HERIZON-BTC-01 cohort 1
data

These values were derived from the
appropriate patient population and utilises
more patient data than subgrouping by
IHC3+. EQ-5D-3L is the preferred utility
measure as per NICE reference case.

TTD utility approach was used
for the base case

The TTD approach has been extensively
used and accepted by NICE in previous
technology appraisals like TA997 (92),
TA983 (93), and many others, as it may
better capture the deterioration in QoL as
patients approach death than the
progression-based utilities (94).

Health-state utility values for
FOLFOX and ASC were

Patients treated with FOLFOX or just have
ASC alone are likely to have worse QoL.
The toxicity of FOLFOX and associated
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Topic Key assumption Justification

assumed to be lower than impact isn’t always captured within Grade
zanidatamab 3+ AEs i.e. more frequent Grade 1 or 2
AEs can impact QoL more than few Grade
3 AEs. Patients not on active treatment are
likely to progress faster due to lack of
disease control.

AE disutility duration for Data for AE durations for FOLFOX were
FOLFOX was assumed to be not reported. Due to the higher severity of
the same as zanidatamab from | AEs for FOLFOX versus zanidatamab it is
HERIZON-BTC-01 likely that the durations will be longer for
FOLFOX patients, therefore this
assumption is conservative.

Abbreviations: AE, adverse event; ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and
oxaliplatin; HR, hazard ratio; IHC, immunohistochemistry; KM, Kaplan-Meier; MAIC, matching-adjusted indirect
comparison; NICE, National Institute for Health and Care Excellence; OS, overall survival; PFS, progression-free
survival; QoL, quality of life; RDI, relative dose intensity; ToT, time on treatment; TTD, time to death.

3.9 Base-case results

3.9.1 Base-case incremental cost-effectiveness analysis results

Base case results with PAS demonstrate that targeted treatment with zanidatamab is
more costly, but more effective than chemotherapy or ASC, associated with
deterministic ICERs of £- versus FOLFOX + ASC and £- versus
ASC.

The base case deterministic results (with and without PAS discount for zanidatamab)
are presented in Table 83 and Table 84 with net health benefit (NHB) results
provided in Table 85 (at willingness-to-pay (WTP) thresholds of £20,000 and
£30,000 per QALY gained). It should be noted that the population considered meets
the criteria for the severity modifier, resulting in a QALY weighting of x1.7, which is
reflected in the results.

Zanidatamab is associated with respective life year (LY) and QALY gains (including
the severity modifier) of ‘and compared to FOLFOX + ASC, increasing
to LY and QALY gains of and when compared to ASC alone,
demonstrating a substantial improvement in survival with zanidatamab treatment.
The maijority of the QALY gain with zanidatamab is due to patients living significantly
longer on targeted treatment compared with combination chemotherapy with
FOLFOX + ASC or palliative care with ASC alone, accompanied by reduced
treatment-specific disutility from the improved tolerability profile of zanidatamab
versus FOLFOX.

At a WTP of £30,000/QALY with the severity modifier also applied, the NHB is
greater than 0 versus FOLFOX + ASC thus indicating zanidatamab increases the
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overall population health whilst remaining cost-effective compared to current
treatment options.
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Table 83: Base-case results (without PAS)

Technologies Total costs (£) Total LYG Total QALYs Incremental Incremental Incremental ICER versus
costs (£) LYG QALYs (x1.7 zanidatamab
severity modifier) (E/QALY)
Zanidatamab I I I
FOLFOX + ASC I I I I I I I
ASC I I I I I I N
Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; ICER, incremental cost-effectiveness ratio; LYG, life year gain.
Table 84: Base-case results (with PAS)
Technologies Total costs (£) Total LYG Total QALYs Incremental Incremental Incremental ICER versus
costs (£) LYG QALYs (x1.7 zanidatamab
severity modifier) (E/QALY)
Zanidatamab [ ]
FOLFOX + ASC I I I I I
ASC I I I I I

Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; ICER, incremental cost-effectiveness ratio; LYG, life year gain.

Table 85: Net health benefit (with PAS)

Technologies Total costs (£) Total QALYs Incremental costs Incremental NHB at £20,000 NHB at £30,000
(£) QALYs (x1.7
severity modifier)
Zanidatamab [ [
FOLFOX + ASC I I I I I I
ASC I I I I I I

Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; NHB, net health benefit; PAS, patient access scheme.
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3.10 Exploring uncertainty

3.10.1 Probabilistic sensitivity analysis

Joint parameter uncertainty was explored through a probabilistic sensitivity analysis
(PSA). In PSA, all parameters are simultaneously varied from an assigned
distribution and random inputs are drawn. Results were sampled across 5,000
iterations, by which point costs and outcomes had stabilised and were considered
reliable for capturing uncertainty (assessed by visual inspection of convergence plots
in the submitted cost-effectiveness model).

Mean results from the PSA including PAS are presented in Table 86 and the
cost-effectiveness planes versus FOLFOX and ASC are presented in Figure 38 and
Figure 39 respectively. The probabilistic results are consistent with those observed
in the deterministic analysis, and with the PAS are below the threshold that NICE
considers a cost-effective use of NHS resources.

Table 86: Mean PSA results (including PAS)

Technologies Total Incremental ICER
Costs (£) | LYG | QALYs |Costs(f)| LYG | QALys | HGALY)

(x1.7

severity

modifier)

Zanidatamab

I
FOLFOX + I
I

ASC
ASC

Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; ICER,
incremental cost-effectiveness ratio; LYG, life year gain; PAS, patient access scheme; PSA, probabilistic
sensitivity analysis.
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Figure 38: Pairwise cost-effectiveness plane (including PAS) - zanidatamab versus
FOLFOX + ASC

Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil and oxaliplatin; PAS, patient

access scheme; PSA, probabilistic sensitivity analysis; QALYs, quality-adjusted life years; WTP, willingness-to-
pay.

Figure 39: Pairwise cost-effectiveness plane (including PAS) - zanidatamab versus
ASC

Abbreviations: ASC, active symptom control; PAS, patient access scheme; PSA, probabilistic sensitivity analysis;
QALYs, quality-adjusted life years; WTP, willingness-to-pay.
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The cost-effectiveness acceptability curves are presented in Figure 40 for
zanidatamab versus FOLFOX and Fiqure 41 versus ASC. At a WTP threshold of
£30,000, the probability that zanidatamab is cost-effective compared to FOLFOX +
ASC is .% and .% compared to ASC.

Figure 40: Cost-effectiveness acceptability curve (including PAS) — zanidatamab
versus FOLFOX + ASC

Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil and oxaliplatin; PAS, patient
access scheme; WTP, willingness-to-pay.
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Figure 41: Cost-effectiveness acceptability curve (including PAS) — zanidatamab
versus ASC

Abbreviations: ASC, active symptom control; PAS, patient access scheme; WTP, willingness-to-pay.

3.10.2 Deterministic sensitivity analysis

One-way sensitivity analysis (OWSA) was conducted to test the impact of individual
parameter uncertainty on cost-effectiveness results, holding all other parameters
constant. Inputs were set to their upper and lower limits, while all other parameters
were maintained at their base case setting. If the variance of a parameter was not
available, a simplified assumption was made assuming that the standard error was
10% of the mean values. Correlated inputs with joint uncertainty, such as parametric
survival models that are varied in PSA using a multivariate normal distribution, were
not included in the OWSA.

Table 87 and Fiqure 42 present the ICERs and tornado plots of the 10 parameters
that had the largest influence on the incremental cost-effectiveness ratio (ICER)
comparing zanidatamab to FOLFOX and those comparing zanidatamab to ASC are
shown in Table 88 and Figure 43 respectively. Overall, all parameters varied had
little impact on the ICERSs; the parameters which had the largest impact for FOLFOX
+ ASC were the inputs for administration, time on treatment and RDI. Similar inputs
had the largest impact for the ICER compared to ASC, with the addition of the
treatment specific disutility.
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Table 87: OWSA results (including PAS) — zanidatamab versus FOLFOX + ASC

Parameter ICER at lower ICER at upper
bound (£) bound (£)

RDI: Zanidatamab - Zanidatamab
PORT disutility

Administration cost: Proportion receiving PICC vs
PORT device

Administration cost: Simple IV

Administration cost: Complex (pro-longed)
Infection Grade 3 frequency: FOLFOX
FOLFOX disutility

HCRU cost: Echocardiography

QT interval monitoring: Echocardiography
Infection Grade 5 frequency: FOLFOX

Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; HCRU,
healthcare resource utilisation; ICER, incremental cost-effectiveness ratio; IV, intravenous; OWSA, one-way
sensitivity analysis; PICC, peripherally-inserted central catheter.

Figure 42: Tornado plot showing OWSA results on the ICER (including PAS) -
zanidatamab versus FOLFOX + ASC

Abbreviations: ASC, active symptom control; FOLFOX, folinic acid, fluorouracil and oxaliplatin; HCRU, health
care resource use; ICER, incremental cost-effectiveness ratio; IV, intravenous; OWSA, one-way sensitivity
analysis; PAS, patient access scheme; PFS, progression-free survival; PORT, portacath; RDI, relative dose
intensity; ToT, time on treatment.
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Table 88: OWSA results (including PAS) — zanidatamab versus ASC

Parameter ICER at lower ICER at upper
bound (£) bound (£)

RDI: Zanidatamab - Zanidatamab
ASC disutility

Administration cost: Simple IV

Proportion receiving subsequent trt - Zanidatamab
HCRU cost: Morphine (1mg)

HCRU frequency (PD): Morphine (1mg)

HCRU cost: Oncologist

HR - PFS (INV) vs ASC

Diarrhoea Grade 3 frequency: Zanidatamab

Administration cost: Complex (pro-longed)

Abbreviations: ASC, active symptom control; HCRU, healthcare resource utilisation; HR, hazard ratio; ICER,
incremental cost-effectiveness ratio; INV, investigator assessment; 1V, intravenous; OWSA, one-way sensitivity
analysis; RDI, relative dose intensity; trt, treatment.

Figure 43: Tornado plot showing OWSA results on the ICER (including PAS) -
zanidatamab versus ASC

Abbreviations: ASC, active symptom control; ICER, incremental cost-effectiveness ratio; OWSA, one-way
sensitivity analysis; PAS, patient access scheme.
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3.10.3 Scenario analysis

Scenario analyses were performed to test key structural and methodological
assumptions within the model. Results of the scenario analyses are presented in
Table 89 for both comparators. When compared to FOLFOX + ASC, the majority of
scenarios remained cost-effective within the range that NICE considers a
cost-effective use of NHS resources. Exceptions included the use of alternative utility
values, different OS curves and using matched data to inform zanidatamab’s
efficacy. The results of the scenarios had a small impact on the ICER compared to
ASC alone. The key scenarios which had the largest impact was the use of different
OS curves and use of the literature to inform utilities.
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Table 89: Scenario analysis results (including PAS)

ICER (zanidatamab versus
Topic Base case Scenario comparator), £
FOLFOX ASC

Justification/plausibility of scenario

Base case N/A

To explore alternative time horizons. As the
reference case is a lifetime horizon, up to 40
years may be plausible for patients with
BTC. 40 years was used in TA722 and
TA1005, and 20 years in TA948.

To explore the impact of using non-Green
Book discount rates.

20 years

Time horizon 30 years
40 years

. 1.5% for costs and o
Discount rates QALYs 3.5%

To explore impact if full dose of treatments

RDI Included Excluded C .
are taken in clinical practice

To explore impact of excluding IHC3+
testing cost; this scenario was specified in
the NICE scope. Given IHC HER?2 testing is
already routine for patients with BTC in
~50% of NHS centres, patients are already
being tested without zanidatamab, so
excluding IHC3 testing costs could be
justified and this scenario is clinically
plausible.

IHC3+ testing Included Excluded

To explore the distributions as per the
clinical trials (HERIZON-BTC-01 and ABC-
06). Given not all subsequent treatments
are available in the UK, as subsequent
treatments received in HERIZON-BTC-01
included trial medications and are unlikely to
align with NHS practice, so these scenarios
may not be clinically plausible.

Subsequent
treatment UK clinical opinion Trial data
source

Utility approach Progression-based

Company evidence submission template for zanidatamab for treating HER2-positive advanced biliary tract cancer after 1 or more systemic
treatments [ID6388]

© Jazz Pharmaceuticals (2025). All rights reserved Page 176 of 192



Topic

Base case

TTD — continuous
(inverse square

ICER (zanidatamab versus

Scenario comparator), £
FOLFOX ASC
TTD - continuous
(TTD days)
TTD — continuous (log
TTD)

TTD — continuous
(inverse exponential)

Justification/plausibility of scenario

To explore alternative utility approaches
using the trial data and alternative values

OS curve

root) from the literature
TTD — continuous
(TTD)
TTD groupings
McCarthy (2024)
A.ge—_ald_Justed Included Excluded To eprore thg impact of excluding age-
disutilities related disutility.
To explore the impact of excluding
treatment-specific disutility. Given the well
described impact on patient and carer QoL
of combination chemotherapy with FOLFOX
Treatment- and the impact of having a PICC line which
related disutility Included Excluded L B | Cced in this disutiity, a FOLFOX-
related disutility that is based on utility
measures from a UK trial is clinically
plausible, so this scenario may not be
justifiable.
Exponential curve aligned closely with
Zanidatamab Log-logistic Exponential I I clinical opinion using structured expert

elicitation so deemed the most clinically
plausible.

Company evidence submission template for zanidatamab for treating HER2-positive advanced biliary tract cancer after 1 or more systemic
treatments [ID6388]

© Jazz Pharmaceuticals (2025). All rights reserved

Page 177 of 192



ICER (zanidatamab versus Justification/plausibility of scenario
ustificati usibili i
Topic Base case Scenario comparator), £ P .
FOLFOX ASC
Zanidatamab Generalised gamma [ [ Generalised gamma and Gompertz aligned
Log-logistic the best with clinical opinion at 6, 12 and 36
PFS curve Gompertz ] B | oo
Zanidatamab Gompertz [ B | Gompertz and Weibull had good fit to the
Gamma _ data and were the most pessimistic curves
ToT curve Weibull I N 0 aligned with the observed data.
FOLEOX + ASC Exponential [ I | Exponential and generalised gamma had
Log-normal ] plausible estimates at 5-years according to
OS curve Generalised gamma I B | iuciured clinical opinion
FOLEOX + ASC Log-logistic [ B | Log-logistic and gamma had plausible
Log-normal estimates at 1-year according to structured
PFS curve Gamma ] B ool opinion
. No ToT data available for FOLFOX + ASC
.'I:.OLFOX + ASC Equal to PFS Median ToT and PFS - - therefore alternative scenarios were
oT approach HR )
developed to explore the impact.
. Log-normal was an alternative curve which
ASC OS curve Log-logistic Log-normal I I visually fit the data well
PFS definition To explore the impact of using the
for zanidatamab INV ICR _ _ alternative PFS definition
Efficac No head-to-head comparison of
. roa)c/:h Naive comparison MAIC [ I | z=nidatamab and comparators therefore an
pp ITC was explored

Abbreviations: ASC, active symptom control; BTC, biliary tract cancer; FOLFOX, folinic acid, fluorouracil, and oxaliplatin; HER2, human epidermal growth factor receptor 2; HR,
hazard ratio; ICER, incremental cost-effectiveness ratio; ICR, independent central review; IHC, immunohistochemistry; INV, investigator assessment; MAIC, matching-adjusted
indirect comparison; NICE, National Institute for Health and Care Excellence; OS, overall survival; PAS, patient access scheme; PFS, progression-free survival; RDI, relative
dose intensity; ToT, time on treatment; TTD, time to death.
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3.11 Subgroup analysis
There are no subgroups considered within the CEA.

3.12 Benefits not captured in the QALY calculation

BTC is a devastating disease which not only affects patients but also has a huge
impact on their families and carers, due to its poor prognosis and burdensome
symptoms that impact on physical and cognitive functioning, work participation, and
emotional wellbeing (4, 7, 10, 55). The majority of caregivers of patients with CCA
report exhaustion, emotional difficulty, and minimal time for themselves (55). Carers
face tough challenges such as managing the emotional or mental distress of
caregiving and the pressure of understanding treatment options with 73% reporting
some form of depression (55). This can also have a knock-on effect on carers who
are also employed (55). Due to lack of robust carer QoL data, carer QALYs were not
explicitly included in the model, so any effect of increased patient survival/QoL with
zanidatamab as a chemotherapy-free treatment on the health and wellbeing of
carers or other family members is not accounted for in the cost-effectiveness results
but is unlikely to have an impact.

Around 22% of BTC patients are of working age, therefore not only does BTC impact
the QoL of the patient and their carers, but can have a substantial economic impact
by impacting their work status, which is not captured within the EQ-5D questionnaire
(17, 55). No productivity costs are included in the model for patients (or carers), so
any effect of zanidatamab’s increased patient survival and impact on QoL as a
chemotherapy-free treatment on the ability to work of patients (or carers) is not
accounted for in the cost-effectiveness results.

BTC is associated with a greater incidence and worse survival for patients who are in
the most socioeconomically deprived quintile at the time of diagnosis (6). Results
split by socioeconomic group are not available, so a distributional CEA was not
possible to show the impact of zanidatamab in deprived populations. However, given
the disparity on outcomes in CCA regionally in England (6), the adoption of
zanidatamab has the potential to reduce health inequalities experienced by patients
with BTC who live in poorer communities.

There are a lack of targeted treatment options for patients with HER2+ BTC, with
patients limited to standard 2L chemotherapies such as FOLFOX which have
minimal impact on patient survival and are associated with considerable toxicity,
poor tolerability, and are highly burdensome (14, 21). In HERIZON-BTC-01,
zanidatamab demonstrated a clinically meaningful survival benefit in patients with
HER2+ IHC3+ BTC treated with 1 or more previous lines of therapy, which is
supported by RWE. In the comparative efficacy analyses, zanidatamab showed
substantial benefit in PFS and OS comparison to FOLFOX + ASC and ASC alone.
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The availability of zanidatamab, if approved, will also offer a life-extending treatment
option for patients with advanced HER2+ BTC who are too unwell for burdensome
treatment with chemotherapy and are limited to ASC.

3.13 Validation

3.13.1 Validation of cost-effectiveness analysis

The cost-effectiveness model was quality assured by a senior health economist not
involved in the model building who reviewed the model for coding errors,
inconsistencies, and plausibility of inputs and outputs. The model was also subject to
stress testing, using extreme scenarios to test for technical modelling errors and
plausibility of results.

3.13.2 Expert validation of the cost-effectiveness analysis

As described in Section 2.3.3.1, a 2-round Delphi study was conducted with 11 to 14
UK-based BTC clinical experts. Insights from the Delphi study were used to inform
the economic analysis in terms of survival estimates, treatment comparators and
subsequent therapies. A description of the Delphi study is provided in Section 2.3.3.1
and the full report is provided as a reference.

In addition to the Delphi study, virtual interviews were conducted with 8 UK clinical
oncologists (see Section 2.3.3.2). Insights from the clinical interviews were used to
inform the economic analyses and included throughout this dossier. The full report is
provided as a reference.

3.13.3 Validation of model outcomes

Internal and external validation of the CEA demonstrated that modelled OS and PFS
estimates closely reflected observed outcomes and outcomes reported in the
published literature (see Appendix H and Appendix R).

3.14 Interpretation and conclusions of economic evidence

3.141 Summary of the cost-effectiveness evidence

The de novo model uses a 3-health state PSM that simulates patients with locally
advanced or metastatic HER2+ IHC3+ BTC previously treated with at least 1 prior
line of systemic therapy, and is considered to accurately reflect the disease
progression of BTC. The cost-effectiveness analyses show that zanidatamab is a
cost-effective treatment compared to current SoC for patients with previously treated
locally advanced or metastatic HER2+ IHC3+ BTC.

Treatment options are limited for HER2+ BTC in 2L+ with only combination
chemotherapy with FOLFOX available for patients who are well enough, which can
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be associated with burdensome administration using a central venous access device
and severe toxicity. As such, there is an unmet need for an effective HER2-targeted
treatment option that is more tolerated by patients. Zanidatamab is a novel dual
HER2-targeted bispecific antibody that represents a ‘step change’ in the 2L+
treatment of locally advanced or metastatic BTC, providing a targeted,
chemotherapy-free option without the need for a central line for administration.

The HERIZON-BTC-01 trial demonstrates the clinical efficacy and favourable safety
profile of zanidatamab and provides the survival, utility and AE data for the
zanidatamab arm of the model. No head-to-head clinical data were available for the
relevant comparators (FOLFOX + ASC or ASC alone); therefore, a naive comparison
using the UK-based ABC-06 study informed the comparative efficacy in the base
case, with a scenario analysis explored using the results of the MAIC. The results
show a substantial OS benefit of over 11 months for zanidatamab when compared
with FOLFOX + ASC and ASC alone in both the naive comparison and MAIC.
Improved PFS of over 2 months was also shown for zanidatamab compared with
FOLFOX + ASC in both scenarios (ASC PFS was not reported in ABC-06). These
results were supported by analyses of an external control arm of HER2+ IHC3+ BTC
patients treated with chemotherapy, which also demonstrated a longer median OS
for zanidatamab. The trials also showed superior safety results for zanidatamab, with
less severe AEs reported for those in the zanidatamab arm of the HERIZON-BTC-01
trial than those in the ABC-06 trial.

3.14.2 Strengths and limitations

BTC is a rare cancer with approximately 4,750 new cases each year in the UK, 79%
of which are diagnosed at an advanced or metastatic stage. HER2
overexpression/amplification/mutation is only found in approximately 15% of BTC
cases, and of these, approximately 77.5% are classified as IHC3+. Given the rarity of
patients with HER2+ IHC3+ BTC, the limited number of trial patients and lack of
direct comparator data there are some uncertainties of the cost-effectiveness.
However, the methods and data used within the analyses are evidence-based or
have been clinically validated, are in line with previous assessments for 2L targeted
therapies, and are believed to be the most robust available for the UK setting to
support decision making, in the context of a rare cancer with a high unmet need.

The ABC-06 study was identified as the best available evidence for the comparators
as the study assessed FOLFOX + ASC versus ASC alone in UK patients; however,
the main limitation of the comparisons is the differences in populations, specifically in
the lack of information in regard to the number of patients with HER2+ BTC in the
ABC-06 trial. Nevertheless, HER2 status has not been proven to be prognostic of
patient outcomes in BTC, so survival of patients with HER2+ BTC is not expected to
differ widely from non-HER2+ BTC populations.
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To construct the MAIC, the zanidatamab population was reduced by 33% to align
with the ABC-06 trial 2L only population, increasing the uncertainty. As such, due to
these limitations, the naive approach was considered more appropriate for the base
case with the MAIC tested in scenario analysis.

Independent parametric survival models were used to extrapolate OS and PFS
HERIZON-BTC-01 study for zanidatamab and the ABC-06 study for FOLFOX + ASC
and ASC. This approach avoids the need to rely on the proportional hazard
assumption. The choice of base case curves was carefully considered based on
structured expert elicitation according to NICE methodology to ensure the long-term
estimates were plausible. The ABC-06 study reported robust results for both
comparators; however, there were gaps in the available evidence, which
necessitated assumptions. PFS for ASC alone was not published and ToT data for
FOLFOX + ASC was not available. The estimation of PFS for ASC and ToT for
FOLFOX + ASC was constructed through the best available evidence and alternative
approaches tested in scenario analysis.

The model also includes comprehensive sensitivity and scenario analysis to explore
the impact of parametric and methodological uncertainties on cost-effectiveness
results.

3.14.3 Summary of cost-effectiveness results

Due to the severity of advanced BTC that has progressed on previous therapies, and
the lack of a targeted therapy for patients with HER2+ disease, zanidatamab meets
the criteria for the highest severity weighting; as such, a QALY weighting of x1.7 is
applied in the CEA.

In the base case, with-PAS ICERs compared to FOLFOX + ASC were £- per
QALY gained and £- compared to ASC, suggesting that versus active
treatment, zanidatamab is within the range that NICE considers a cost-effective use
of NHS resources. The QALY gain vs. FOLFOX is [}, increasing to [l vs.
ASC alone. These substantial QALY gains at the end of life are due to increased LYs
and improved QoL with zanidatamab, being a HER2-targeted and chemotherapy-
free treatment without the need for a central venous access device for infusion. With
FOLFOX + ASC, QoL is reduced due to increased incidence of severe AEs with
combination chemotherapy. QoL is also reduced with ASC alone due to lack of
effective treatment options and disease control. Sensitivity analyses demonstrate the
robustness of cost-effectiveness results. Zanidatamab remains cost-effective across
most modelled scenarios at the £30,000/QALY threshold.

3.14.4 Conclusions

In summary, results suggest that zanidatamab is a cost-effective 2L treatment
compared with FOLFOX + ASC for patients with previously treated locally advanced
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or metastatic HER2+ IHC3+ BTC. In most modelled scenarios, ICERs were within
the range that NICE considers a cost-effective use of NHS resources, especially

when assessing rare, severe cancers with a high unmet need, such as advanced
BTC.

HER2-targeted monotherapy with zanidatamab is more costly, but more effective
than FOLFOX + ASC, or ASC alone; as a result of substantial survival gains of over
11 months and improvement in overall QoL with zanidatamab due to its favourable
tolerability profile as a chemotherapy-free, targeted treatment.

Given the rarity and severity of advanced HER2+ IHC3+ BTC, fewer than .
patients are likely to be eligible for zanidatamab, so the budget impact in NHS
England will be low.
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Summary of Information for Patients (SIP):

The pharmaceutical company perspective

What is the SIP?

The Summary of Information for Patients (SIP) is written by the company who is seeking
approval from NICE for their treatment to be sold to the NHS for use in England. It is a plain
English summary of their submission written for patients participating in the evaluation. It is
not independently checked, although members of the public involvement team at NICE will
have read it to double-check for marketing and promotional content before it is sent to you.

The Summary of Information for Patients template has been adapted for use at NICE
from the Health Technology Assessment International — Patient & Citizens Involvement
Group (HTAIi PCIG). Information about the development is available in an open-access

I[JTAHC journal article

SECTION 1: Submission summary

1a) Name of the medicine (generic and brand name):

Generic name: Zanidatamab

Brand name: ZIIHERA®

1b) Population this treatment will be used by. Please outline the main patient population
that is being appraised by NICE:

If recommended by NICE, zanidatamab will be used to treat adults with biliary tract cancer
(a cancer of the structures that store, transport, and release bile; including bile duct
cancer, gallbladder cancer, and ampullary cancer), when:

¢ A sample of the tumour (taken during a biopsy) has been tested, using a technique
called immunohistochemistry (IHC) or other accepted test, and found to have the
highest level of a protein called human epidermal growth factor receptor 2 on its
surface (known as HER2-positive), shown by a score of 3+ (known as ‘IHC3+’), and

¢ The cancer cannot be removed by surgery and has spread into nearby tissues or
lymph nodes (locally advanced) or to other parts of the body (metastatic disease),
and

e The cancer has returned or worsened after at least 1 previous course of anti-cancer
medicine (typically chemotherapy with cisplatin and gemcitabine in combination with
durvalumab immunotherapy).

Zanidatamab is a type of medicine that is kn