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Individual pooled patient data from N=18 international first-line Median OS by primary site One year OS rate*
clinical trials in patients with advanced biliary tract cancer
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Abstract

Background: Inclusion of all patients with advanced biliaryadt cancer (aBTC),
irrespective of anatomic location, in prospectivial$, is debated. Survival rates from
landmark analysis offer more relevant informatiow® patients have survived for some time.

Aim: assess survival impact of BTC anatomic sitginrand landmark survival (LS).

Patients and Methods: Patients enrolled into prospective first-line &Bglinical trials were
included. OS was analysed using Cox-proportioaalhd-regression; LS and 95%

confidence intervals (Cls) were calculated.

Results: Overall: 1333 patients included (Jan 97-Dec b@gian age 63-years (range 23-
85); 46%-male; 84%-ECOG-PS0/1; 25%-locally-advan¢edl), 72%-metastatic, 3%-not
reported (NR); gallbladder-(GBC): 385 (29%), chgjmacarcinoma not-specified-(CCA-NS):
363 (27%), extrahepatic-(EHC): 247 (19%), intraliepdHC): 209 (16%), ampulla: 53
(4%), 76 (6%) NR. Treatment was mono-chemother8i@-(23%), cisplatin/gemcitabine:
482-(36%), other combination: 520-(39%), NR: 21-f2%ledian OS: 10.2-months (95%-ClI
9.6-10.9). All sites (treatment-adjusted) had dased risk of death vs GBC: EHEB<(001),
IHC-(P<.002), CCA-NS-P<.003), ampulla®=.003). This reduced risk vs GBC was
maintained in those receiving cisplatin/gemcitabm&HC-P<.001) and IHC#<.001), but
not in CCA-NS-P=.82) or ampullaf=.96). Probabilities of surviving an additionalaye
given survival to 1, 2, 3, and 4 years post-treaistration were 37%, 45%, 61%, and 63%
respectively. For patients who survived 1 yeawsthreceiving combination therapy vs mono
(P=.008) (acknowledging potential selection biasy] Hrose with IHC and CCA-NS vs GBC
had better LS (botR<.05). Metastatic stage vs LA was associated ghttrter LS P=.002).

ECOG-PS and gender had no evidence of effect offPtb®5, P=.08 respectively).



Conclusions: Patients with GBC have worse OS compared to athatomic BTC sites;
should be considered as a stratification factoclinical trials. LS rates allow adjusted

prognosis prediction for aBTC survivors.

Lay summary

Patients with gallbladder cancer have worse oveatvival compared to those with other
anatomic biliary tract cancer primary sites of origand should be considered as a
stratification factor in clinical trials. Landmasaurvival rates allow for adjusted prognosis

prediction for patients with advanced biliary traahcer who survive for some time.

Highlights

. Patients with GBC have worse OS compared to athatomic biliary tract cancer

primary sites

. Reduced risk of death versus GBC was retainethase receiving combination
chemotherapy

. LS rates provide relevant prognostic informatfon patients who survive for some
time

. Patients with aBTC receiving combination therapymonotherapy have better LS

. Patients with an IHC or CCA-NS also have bett8r L



Introduction

Biliary tract cancers (BTCs) encompass cancershefextrahepatic and intrahepatic bile
ducts and gallbladder and ampullary carcinoma &bieg al 2013). The only potentially
curative options are complete surgical resectioarn@gin & Shoup 2004), or liver
transplantation, available more often within aichtrial setting (Rosen et al 2008, Rosen et
al 2010, Darwish et al 2012). Recurrence rateshagk and the only first-line phase Il
clinical trial, adopted into standard of care, fatients with a diagnosis of advanced BTC
(aBTC) showing a survival benefit, to date, is #havanced Biliary Cancer-02 (ABC-02)
trial, which demonstrated that cisplatin plus geatine was superior to gemcitabine alone,
in terms of progression-free survival (PFS) (8.6sus 5.0 months, respectively) and overall
survival (OS) (11.7 versus 8.1 months, respect)v@falle et al 2010) A dilemma surrounds
the wisdom ofinclusion of all patients with aBTC, irrespectivé anatomic location, with
assessment of OS in prospective clinical trialsegiin particular the reported genomic

differences within BTC subtypes (Nakamura et al3)01

Additionally, survival projections made at the timkan advanced cancer diagnosis, which
are often poor, can be disheartening for patient$ $o patients may inquire about the

likelihood of surviving beyond reported median suaVtime-points.

However, the estimates of subsequent survival fmbbes after a patient has survived for a
certain number of years, excluding the patients wle™ at that point, are not directly
available from the standard Kaplan-Meier curve. ugeful analysis that addresses this
guestion is landmark survival (LS). Landmark suabianalysis, defined as the probability of
surviving an additional amount of time after thdigrat has already survived for a specific
period, may provide necessary practical informatias it accounts for the length of

survivorship and changes in hazard ratios (HRs) twee, and this can offer more relevant
8



prognostic information, once a patient reachesxaeeds a specific LS time (Dafni 2011,

Polley et al 2011, Harshman et al 2012, McNamaed 2014, Morgan 2019).

Landmark analysis for survival has been assessestrizspective series of patients following
resection of perihilar cholangiocarcinoma (Buettnet al 2016A), intrahepatic
cholangiocarcinoma (IHC) (Spolverato et al 20154 agallbladder carcinoma (GBC)
(Buettner et al 2016B) and in patients with unresgle perihilar cholangiocarcinoma
(Gaspersz et al 2017) and patients with GBC whoewecluded within the Surveillance,
Epidemiology, and End Results (SEER) database (&iKim 2017). To date however, it
has never been investigated prospectively in ttiEngeof advanced first-line clinical trials
including large numbers of patients from all fivenpary BTC sites (IHC, perihilar, distal

bile duct, GBC and ampullary carcinoma).

The aim of this study was thus to assess the impaenatomic site of BTC origin on
traditional survival estimates, including investiga of association with risk of death from
any cause by treatment group (monotherapy and c@nbn therapy) and to determine the

survival rates of patients with aBTC once they hawerived for some time (LS).

Methods

Individual patient data from eighteen internatioffiast-line clinical trials in aBTC were
accessed for analysis (Supplementary Table 1) ¢froa co-operative effort of the
International Biliary Tract Cancer CollaboratorBTICC) who provided approval for the use
of these data. All trials were approved by appeiprresearch ethics committees and
regulatory authorities and written informed conseas obtained from each patient included

in the study and the trials conformed to the ethiradelines of the 1975 Declaration of



Helsinki as reflected in a priori approval by thedividual institution’s human research

committees (See supplementary Table 1 for dethiisab references).

Statistical analysis

All eligible patients were included in the analysBaseline characteristics analysed included
age, gender, Eastern Cooperative Oncology Groufrifeance Status (ECOG PS), disease
stage (locally advanced and metastatic), site ahgmy (cholangiocarcinoma; IHC and
extrahepatic (EHC) [EHC: distal bile duct and ptaith, GBC or ampulla of Vater cancer)
and systemic therapy received (monotherapy or coation). Where primary site of
cholangiocarcinoma was not further defined withihe tdatabase, the terminology
cholangiocarcinoma not specified (CCA-NS) was seii (this did not include GBC or
ampulla of Vater cancer). Prognostic factors f6SRand OS (Bridgewater et al 2015) and
impact of age on outcomes in aBTC (McNamara et0dl62 were previously explored in

eleven and thirteen of these trials, respectively.

Progression-free survival (time from registration progression or death, whichever
happened first) and OS (time from registration teatd) were analysed using Cox

proportional hazards regression.

The association between treatment and OS was dedlussing Cox regression. The

variables carbohydrate associated antigen 19-9 1@AR), ECOG PS, gender, and disease
stage (locally advanced/metastatic) were used jostidhe estimates for the association
between treatment and OS. The Cox regressiontsesate reported in terms of unadjusted

and adjusted HR (95% Confidence Intervals (Cls)Rndlue.

One year landmark overall survival and progressiorfree survival

10



Time-to-event endpoints (PFS and OS) were measamezhgst patients event-free at each
specific time point post randomisation: 0, 12, 2@,and 48 months (0, 1, 2, 3 and 4 years);
they were measured as the time from that releviarg point to the time of the event of

interest (PFS event or death) occurred. Patients duth not experience the event of interest
were censored at the date that they were last krove alive. Survival rates and 95% Cls

were calculated.

Due to the exploratory nature of the analysis, Wgusiment for multiple testing was

performed. Differences were considered to bestieaily significant aP value <0.05.

Stata, version 15.1, statistical software pack&jatd Corporation, College Station, Texas)

(See Supplementary CTAT Table) was used to an#hgsdata.

Results

Baseline demographic information on 1,333 patiemtkided in this study (recruited January

1997-December 2015) is provided in Table 1.

The median age of patients was 63 years and therityapad an ECOG PS of 0 or 1 (84%),
had metastatic disease (72%) and received combmatystemic therapy (75%). The
predominant BTC primary site was GBC (29%), follawey CCA-NS (27%), EHC (19%)
and IHC (16%) (Table 1). Data on treatment reakpest first-line systemic chemotherapy
was only available for ABC-02 (Valle et al 2010)da®3 (Valle et al 2015N=534). There
was no curative intent surgery recorded and 6 mpistil %) received loco-regional therapy; 4

received radiofrequency ablation, 1 radioembolisatind 1 CyberKnife radiotherapy.

The majority of patients had follow-up until dedff193/1333: 89%) and 140 patients did not
have a recorded date of death. The time of follpnamongst those 140 patients who were

censored for survival was 25.1 months (range 06lLavanths).
11



Progression-free and overall survival

Median PFS for the entire cohort was 5.9 month®498I 5.6-6.3); GBC N=385): 5.3
months (95% CI 4.4-5.8), EHON€247): 6.6 months (95% CI 5.8-8.2), IHGIX209): 6.4
months (95% CI 5.2-7.9), CCA-NSI£363): 5.8 months (95% CI 5.3-6.7), ampulla of Vate
cancer N=53): 6.4 months (95% CI 4.8-8.5). Median OS foe entire cohort was 10.2
months (95% CI 9.6-10.9); GBC (N=385): 8.5 mon#5% CI 7.7-9.3), EHC (N=247): 11.1
months (95% CI 9.9-12.4), IHC (N=209): 11.5 mont{@5% Cl 9.3-13.4), CCA-NS
(N=363): 11.0 months (95% CI 9.7-12.5), ampullaMater cancer (N=53): 11.8 months

(95% Cl 9.7-14.0) (Table 2).

The 1 year OS rate for patients with aBTC enroifefirst-line trials within Europe, United
States of America/Canada, Australia and Asia wé&s @&5% CI 40-46%), 42% (95% CI 34-
51%), 39% (95% CI 29-48%) and 35% (95% CI 25-46@spectively. The 2 year OS rate
for patients enrolled in trials within Europe, Uit States/Canada, Australia and Asia was
15% (95% CI 13-18%), 22% (95% CI 15-29%), 13% (96¥%6-23%) and 14% (95% CI 8-
23%) respectively. There was no evidence of aecefbf geographical region on OS

(P=0.59).

The percentage of patients alive and at risk &, B, and 4 years post randomisation were
41%, 13%, 4% and 2% respectively. For 1 monthresiom in the time to progression, there

was a 5% reduction in risk of death post-progreséitR 0.95, 95% CI 0.94-0.96<.001).

All sites, adjusted for treatment, had decreasskl of death when compared to GBC: EHC

(P<.001), IHC P<.002), CCA-NS P<.003), and ampulla of Vater canc@=(003) (Table 2).

This reduced risk versus GBC was maintained in ehmsceiving cisplatin/gemcitabine

combination therapy in EHC (HR 0.64, 95% CI 0.520.8<.001) and IHC (HR 0.54, 95%

12



Cl1 0.41-0.72P<.001), but not in CCA-NS (HR 1.04, 95% CI 0.713,.B=.82) or ampulla
of Vater cancer (HR 0.99, 95% CI 0.64-1.P4,96), acknowledging smaller patient numbers

in the latter two groups (Table 2).

For patients that received “other combination” #psr (see supplementary Table 1 for details
on regimens), there was a reduced risk of deaiugeGBC in all sites: EHC (HR 0.63, 95%
Cl 0.4-0.99,P=.043), IHC (HR 0.62, 95% CI 0.41-0.9B7.026), CCA-NS (HR 0.65, 95%

C1 0.53-0.8,P<.001) and ampulla of Vater cancer (HR 0.37, 95%.240.7,P=.002).

In patients who received monotherapy, only the QC&group had a reduced risk of death

versus GBC (HR 0.67, 95% CI 0.46-0.96..03).

Association between treatment and overall survivahdjusting for potential confounding

factors

Baseline CA 19-9 (ug/l) was only available for 2&eltients in ABC-02 (measurement was
not mandated on initiation of ABC-02) (Valle et28110) and was not available for the other
studies included in this manuscript. The mediaselae CA 19-9 in ABC-02 was 175 ug/l
(range 1-862,480). In ABC-02, when adjusted ferariables CA 19-9, ECOG PS, gender,
and disease stage (locally advanced/metastatie), HR for OS for combination vs
monotherapy was 0.66, 95% CI 0.51-0.B50.001 (In ABC-02, the unadjusted HR for OS
for combination vs monotherapy was 0.64, 95% CR@3BO0,P<0.001), therefore there is

little evidence of confounding effect associatethwvtinese variables.

In the entire cohort included within this study, exa data was availabldN€1312), the
unadjusted HR for OS comparing combination vs mioai@py was 0.70, 95% CI1 0.61-0.79,
P<0.001. When adjusting for ECOG PS, gender, andeadie stage (locally

advanced/metastatic), where data was availableH&dor OS comparing combination vs

13



monotherapy was 0.67, 95% CI 0.58-0.P%0.001 (N=1128), and therefore there is no

evidence of possible confounding.

One year landmark overall survival and progressionfree survival

Probabilities of surviving an additional year givearvival to 1 N=552), 2 N=170), 3
(N=53), and 4 {l=23) years post trial registration were 37% (95%33442), 45% (95% CI
37-53), 61% (95% CIl 45-73), and 63% (95% CIl 39-#@gpectively (Figure 1). The
landmark PFS rate at 1 year, given that PFS evastnat experienced at 1, 2, 3 and 4 years
post trial registration was 27% (95% CI 21-33), 5¢36% CI 37-65), 62% (95% CI 36-80)
and 78% (95% CI 37-94) respectively (Figure 2).e Temdmark PFS rates at 1 year, given
that the PFS event was not experienced at 3 andnBhs post trial registration are presented

in Table 3.

Assessment of prognostic factors at one year posial registration

For patients who survived 1 year, those receivioglaination therapy vs monotherapy (HR
0.73, 95% CI 0.59-0.9R=.008), and those with IHC (HR 0.68, 95% CI 0.5220P=.01)
and CCA-NS (HR 0.75, 95% CI 0.58-0.9757.003) vs GBC had better survival. Those
receiving combination cisplatin/gemcitabirfe=(022) or another combinatio®%£.011) (for
details of regimens, see supplementary Table 1) Iettier LS than those receiving
monotherapy one year post trial registration. Matas stage vs locally advanced was
associated with shorter survival (HR 1.40, 95% (K411.73,P=.002), and age, ECOG PS

and gender had no evidence of effect on RS0)(34,P>.05,P=.08 respectively) (Table 4).

Discussion

14



Inclusion of patients with aBTC, without stratift@an by anatomical primary sites, within
clinical trials is debated (Kelly and Bardeesy 20Q1hie primarily to the emerging knowledge

on the genomic and transcriptomic heterogeneithisdisease group (Nakamura et al 2015).

In the current study, patients with GBC, who mageapproximately one third of those
included, had numerically worse OS compared torahatomic BTC sites. The median OS
for these patients (8.5 months) was not dissimidathe median OS of 8.1 months for those
who received gemcitabine alone in the ABC-02 tf\&lle et al 2010). This is surprising
given that those with GBONE149) had similar benefit from cisplatin/gemcitadbim ABC-

02 to other aBTC subtypes with a reduced HR fothd@dR 0.61, 95% CI 0.42-0.89) (Valle
et al 2010). In the current study, patients wiiméours from all other included aBTC primary
sites, adjusted for treatment, had a decreaseafidkath versus GBC. This reduced risk of
death versus GBC was maintained in those receiviogmbination therapy
(cisplatin/gemcitabine or other combination thedapyith the exception of those with a
CCA-NS or ampulla of Vater primary tumour locatisimo received cisplatin/gemcitabine,

which may be attributable to smaller numbers inetlioh these latter two groups.

The study of Nakamura et al (Nakamura et al 20d&nonstrated that the molecular spectra
of GBC (N=29) differs from that of cholangiocarcinoma, ahi tmay contribute to the worse
outcomes seen in patients with GBC. For example, apolipoprotein B mRNA editing
enzyme, catalytic polypeptide-like (APOBEC)-medigmmatic mutational signature, which
was associated with APOBEC3B expression and highertational number, was
preferentially expressed in GBC rather than chdt@eagcinoma. Similarly, Javle et al
performed hybrid capture-based comprehensive gen@mafiling on GBC tumour tissue
(N=85) (stage lll and IV: 94%) and reported that thest frequent genetic aberrations
observed were tumour protein 53 (TP53) (59%), aydkpendent kinase inhibitor 2A/B

15



(CDKN2A/B) (19%), AT-rich interactive domain-contaémng protein 1A (ARID1A) (13%),

and ERBB2 (16%) (Javle et al 2016). In additionget al identified, through exome and
ultra-deep sequencing of cancer-related genes iurdour/normal pairs (GBC), that ErbB
signalling pathways (including epidermal growthtéacreceptor, ERBB2, ERBB3, ERBB4
and their downstream genes) were the most extdpsivatated (reported in 36.8% of GBC

samples), and patients with ErbB pathway mutati@atsa worse outcome (Li et al 2014).

In patients with multiple myeloma, the APOBEC sityma results in an increased mutational
load and a poor prognosis (Walker et al 2015), simdlarly in non-small cell lung cancer,
APOBEC3B has been reported to be upregulated aedigis bad prognosis, but durable
clinical benefit after immunotherapy (Wang et all8) Two on-going first-line aBTC
clinical trials of cisplatin/gemcitabine + immunetlapy (NCT03875235 [TOPAZ-1] and
NCT04003636 [Keynote-966]) may provide insight aswthether patients with GBC, as
compared to other aBTC subtypes, actually deriveremalinical benefit from

immunotherapy.

There is emerging data that specific genomic su@stygan have major responses to targeted
therapy such as tumours that harbour fibroblaswtirofactor receptor 2 (FGFR2) gene
rearrangements/fusions (Abou-Alfa et al 2020), @hanisocitrate dehydrogenase 1 (IDH1)
mutation (Abou-Alfa et al 2019). These alterati@ane predominantly found in patients with
IHC; in the phase 2 trial of pemigatinib in patemwith pretreated cholangiocarcinoma,
FGFR2 gene rearrangements/fusions were found in @8patients with IHC and 1% with
extrahepatic cholangiocarcinoma (1% unknown) (ABdfa- et al 2020), and in the
ivosidenib study in pretreated patients with chglaoarcinoma andDH1 mutations, 89.5%

of patients had IHC and 4% had an extrahepatidipariprimary (6.5% unknown primary)
(Abou-Alfa et al 2019). These alterations have meen reported in patients with GBC, and
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they may contribute to better OS, as seen in patierth IHC (post-hoc analysis of three
first-line advanced clinical trials in BTC) (Lamaret al 2019). It has also been reported that
ampullary carcinomad\N&E14) can be divided into a good prognosis intektika subgroup
and a poor prognosis biliary-like subgroup with -gear OS of 70% versus 28%=.09)
(validated in an independent 80 patient ampullataset) (Overman et al 2013). Accurate
histological identification appears to be importgrtor to inclusion of patients whose
tumours originate in this anatomic location inlgitor aBTC, due to potential differences in

outcome.

Based on the current available data, inclusionlbB&C subtypes in prospective aBTC
clinical trials is justified, including those withistologically identified biliary-like ampullary
tumours (Overman et al 2013, Perkins et al 201 with stratification potentially of GBC
versus other primary sites. This stratificatiorowdld probably be applied particularly in
molecularly unselected trials, as to date, the hider-driven trials predominantly involve
recruitment of patients with FGFR2 fusion/rearrangats ol DH1 mutations, which are not
found in GBC (Kelley and Bardeesy 2015). Howewatjusted guidance will likely be

required as the application of precision medicméhe aBTC therapeutic pathway evolves.

In IHC, the prevalence of FGFR2 fusion/rearrangemsdmas been reported as 10-16%
(Farshidfar et al 2017) andH1 mutations as 18% in United States centres (Bostae
2019). Given that the current study included obo of patients with confirmed IHC,
recruitment to subgroup studies including poputeaiof patients harbouring these mutations
in the first-line aBTC clinical trial setting wilbe challenging (e.g. NCT03656536 [FIGHT-
302] and NCT03773302 [PROOF] investigating cisplggmcitabine £ FGFR2 inhibitors in
patients with advanced/metastatic or inoperablelacigiocarcinoma with FGFR2 gene
fusions/translocations), but achievable, with sasthinternational collaborative efforts. This

17



also highlights the need for on-going studies inaliected aBTC populations in the first-line
setting (e.gNCT03875235 [TOPAZ-1], NCT04003636 [Keynote-966daNCT04163900
[NuTide 121]; evaluating NUC-1031 plus cisplatinrsgs cisplatin/gemcitabine in patients

with aBTC).

This study also suggests that alternative comlmnatierapies to cisplatin/gemcitabine may
result in similar OS estimates (Riechelmann et08I72 Kim et al 2019), and may potentially
be considered in patients who may have a contratidn to receiving cisplatin, such as
renal disease or diabetic-induced neuropathy, fample. It should be noted though that
many of these studies were non-randomised andlgatran of these combination regimens
in randomised studies is imperative. However, onight argue that the focus of future
efforts should principally be on building on thetaddished efficacy benefit of the

cisplatin/gemcitabine combination, through chemipg combinations (Shroff et al 2019),

and/or targeted/novel therapies £ immunotherapy.

Landmark survival analysis allows for accurate paxls estimates of survival amongst
patients with aBT@nd may help in adequate powering of second-limecel studies as, by
definition, patients will have survived long enoughbe recruited to such studies. This study
also provides important information for patientsoMave already survived for some time.
For example, in a patient with aBTC who has alreadywived for 3 years post trial
randomisation, the landmark survival is 61% (thevisal probability, excluding those
patients who have died at this point), and is grethian the estimated 1 year survival rate for
a newly diagnosed patient with aBTC, which was 4it%his collaborative study. The
factors favouring survival at one year landmarketimcluded receiving combination therapy
versus monotherapy, as expected (Valle et al 2@I@),an IHC or CCA-NS primary tumour
location, which may be associated with genomic afigres and a different tumour biology
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(Farshidfar et al 2017, Lamarca et al 2020). Matasstage versus locally advanced was
associated with shorter survival and ECOG PS (Wighmajority of patients having a known
ECOG PS of 0 or 1) and gender had no evidence fettebn survival, analogous to a
combination systemic therapy study in the firselisetting in patients with metastatic
colorectal cancer, where gender also had no impacefficacy (Marmorino et al 2019).
Interestingly, in the ABC-02 study, those patienith locally advanced disease had a greater
numerical reduction in risk of death (53%) on comaltion cisplatin/gemcitabine than those

with metastatic disease (26%) (Valle et al 2010).

Limitations of this analysis include the non-aviildy of certain data in some studies,
heterogeneity of trials and treatments given inittduded series, in first- and potentially
subsequent lines of therapy (data was not avaifablsubsequent lines of therapy in studies
included, except for ABC-02 (Valle et al 2010) aABC-03 (Valle et al 2015); given that

these trials enrolled patients with advanced diseid® use of loco-regional treatment would
be anticipated to be minimal unless within clinitiéls (Valle et al 2016) (of data available,
1% of those enrolled in ABC-02 and -03 receivedioegional therapy, perhaps reflecting
lack of accessibility to these technologies witthie years of trial recruitment, and therefore
impact on outcomes in the overall cohort are prgbaiegligible) and curative intent

resection would not have been anticipated).

However, to date, no prospective phase Ill triagd hgported a survival advantage over that
reported in ABC-02 (Valle et al 2010), and so tlmaausions reached seem applicable to
standard clinical practice and answer importantstjoes utilising a large prospectively
collected dataset in a poor prognosis disease. d#tth were from centres of excellence in
treating patients with this diagnosis and so adeupaimary site diagnosis is expected, but
not guaranteed. Another limitation associated Wi analysis is that when comparing
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groups such as monotherapy versus combinationpghenaevaluable patients at one year,
baseline characteristics, for example, may be m@iffebetween these groups. However, the
landmark times chosen do correspond to clinicalgamngful periods of time in patients
with aBTC. In addition, as many of the analysegldrwere non-randomised phase 2 studies,
outcomes on therapy (monotherapy vs combination) beaaffected by selection bias, with

those included in combination studies potentiaéinl clinically fitter.

Conclusions

Patients with GBC have worse OS than those witleroimatomic BTC primary sites and
there is the need for preclinical studies to adeamiece molecular pathogenesis and
biomarker/biological knowledge of GBC, in partiaylaand to identify novel treatment
options for GBC and other BTC subtypes (Saito é2(dl9). Landmark survival estimates
provide extremely valuable and encouraging inforomatfor patients who surpass their
expected median PFS and OS projected at diagnosigt therapeutic initiation, and
critically, the time extension may afford them tigportunity to participate in future practice-

changing trials.
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Figure legends

Figure 1

One year overall survival rate amongst patients sthweived beyond 1, 2, 3 and 4 years post

trial registration

OS: Overall survival,Cl: Confidence Interval. If one measures survivahifrd years post
trial registration and restricts the analysis tdyahose alive 3 years post registration, the 1

year survival rate is 61% amongst patients witheaded biliary tract cancer.
Figure 2

One year progression-free survival rate amongsemqat who were alive and free from

disease beyond 1, 2, 3 and 4 years post trialtragjen

PFS: Progression-free survivaGl: Confidence Interval. If one measures progresBiea-

survival from 3 years post registration and retdribe analysis to only those alive and free
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from progression 3 years post registration, theedr yprogression-free survival rate is 62%

amongst patients with advanced biliary tract cancer
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Table 1: Baseline information on patients included in study

Baseline information N (%)
N=1333

Median age [years (range)] 63 (23-85)
Gender
Female 677 (51)
Male 608 (46)
Not available 48 (4)
ECOG performance status
0 436 (33)
1 685 (51)
2 83 (6)
Not available 129 (10)
Biliary tract cancer primary site
Gallbladder cancer 385 (29)
Extrahepatic cholangiocarcinoma 247 (19)
Intrahepatic cholangiocarcinoma 209 (16)
Cholangiocarcinoma (not specified) 363 (27)
Ampulla of Vater 53 (4)
Not available 76 (6)
Disease stage
Locally advanced 335 (25)
Metastatic 964 (72)
Not available 34 (3)
Treatment
Monotherapy 310 (23)

31




Cisplatin/Gemcitabine combination 482 (36)
*Other combination therapy 520 (39)

Not available 21 (2)

ECOG: Eastern Co-operative Oncology Group. *For detilcombination regimens,
please see supplementary Table 1.
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Table 2: Median overall survival by biliary tract tumourimiary site and association with

risk of death from any cause by treatment groufillgalder cancer as reference group)*

Primary Median OS | Treatment- | Monotherapy | Cis/Gem ***QOther
tumour (months adjusted HR | HR (95% CI, | combination | combination
site** (95% CI) (95% CI, P) | P) (N) HR (95% HR (95%
Cl, P) (N) Cl, P)
Gallbladder | 8.5 (7.7-9.3) | Reference Reference Reference Reference
cancer (N=87) (N=140) (N=156)
(N=385)
Extrahepatic | 11.1 (9.9- 0.67 (0.56- | 0.78 (0.57- 0.64 (0.50- | 0.63 (0.40-
CCA 12.4) 0.79, 1.05,P=.104) | 0.82, 0.99,
(N=247) P<.001) (N=87) P<.001) P=.043)
(N=135) (N=23)
Intrahepatic | 11.5 (9.3- 0.60 (0.50- | 0.74 (0.54- 0.54 (0.41- |0.62(0.41-
CCA 13.4) 0.73, 1.02,P=.063) | 0.72, 0.95,
(N=209) P<.002) (N=73) P<.001) P=.026)
(N=95) (N=28)
CCA (not 11.0 (9.7- 0.70 (0.60- | 0.67 (0.46- 1.04 (0.71- | 0.65 (0.53-
specified) 12.5) 0.83, 0.96,P=.03) | 1.53, 0.80,
(N=363) P<.003) (N=46) P=0.824) P<.001)
(N=35) (N=280)
Ampulla of | 11.8 (9.0- 0.63 (0.47- |0.62 (0.35- 0.99 (0.64- | 0.37 (0.20-
Vater 14.0) 0.86, 1.12,P=.112) | 1.54,P=.96) | 0.70,
(N=53) P=.003) (N=14) (N=24) P=.002)
(N=15)

CCA: Cholangiocarcinoma,Cl: Confidence Interval,HR: Hazard Ratio, Cis/Gent
Cisplatin/Gemcitabine. *Cox proportional hazardgression. **Primary tumour site not
available in 76 patients; where data was not avl@]anumbers in treatment groups may not
align with overall numbers. ***For details on cbmation regimens, please see
supplementary Table 1.

33



Table 3: The landmark progression-free survival (PFS) eitd year, given that the PFS
event was not experienced at 3 and 6 months piastrégistration for each biliary tract
cancer primary site*

Variable N 1 year PFS rate (%) (95% CI)

Landmark PFS at 3 months

BTC primary site

GBC 264 11.4 (7.9-15.5)
EHC 187 19.0 (13.7-24.9)
IHC 148 18.6 (12.8-25.3)
CCA-NS 256 19.2 (14.6-24.3)
Ampulla of Vater 39 21.1 (9.9-35.1)

Landmark PFS at 6
months**

BTC primary site

GBC

167 13.8 (9.1-19.5)
EHC

134 20.2 (13.9-27.3)
IHC

106 17.9 (11.3-25.8)
CCA-NS

175 19.1 (13.5-25.4)
Ampulla of Vater

26 26.9 (11.9-44.5)

PFS: Progression-free survivaCl: Confidence IntervalHR: Hazard RatioBTC: Biliary
Tract Cancer,GBC: Gallbladder cancerEHC: Extrahepatic cholangiocarcinom&iC :
Intrahepatic cholangiocarcinom@CA-NS: Cholangiocarcinoma not specified. *Survival
rates and 95% Cls were calculated. **If one measprogression-free survival from 6
months post trial registration and restricts thalgsis to only those patients alive and free
from progression at 6 months post registration,ltlyear progression-free survival rate was
17.9% for patients with intrahepatic cholangiocanona and 13.8% for patients with a
gallbladder cancer primary.
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Table 4: Landmark survival estimates at 1 year post tegigstration by gender, Eastern Co-
operative Oncology Group Performance Status, psinsde, stage (metastatic stage versus

locally advanced), and therapy received (combinati@rapy versus monotherapy)*

Variable Landmark Overall HR (95% CI) [P]
Survival rate at 1 year (%)
(95% ClI)
Gender
Female 38.5 (32.5-44.5) Reference
Male 35.2 (29.2-41.2) 1.18 (0.98-1.43) [.084]
ECOG PS
0 41.6 (34.5-48.6) Reference
1 33.5 (27.8-39.3) 1.09 (0.89-1.34) [.402]
2 31.3 (11.4-53.6) 1.36 (0.80-2.31) [.263]

BTC primary site

GBC 27.2 (19.9-36) Reference

EHC 36.5 (27.7-45.3) 0.78 (0.59-1.03) [.074]
IHC 41.9 (32-51.6) 0.68 (0.51-0.92) [.011]
CCA-NS 42.1 (33.9-50.2) 0.75 (0.58-0.97) [.03]

Ampulla of Vater

39.7 (20.3-58.6)

0.73 (0.45-1.18) [.199]

Disease stage

Locally advanced

43.5 (35.6-51.1)

Reference

Metastatic 33.2 (28.1-38.3) 1.40 (1.14-1.73) [.002]
Treatment

Monotherapy 25.9 (17.8-34.8) Reference
Combination 40.2 (35.4-45) 0.73 (0.59-0.92) [.008]

Cl: Confidence IntervalHR: Hazard RatioECOG PS Eastern Co-operative Oncology
Group Performance StatuB,TC: Biliary Tract CancerGBC: Gallbladder cancerf=HC:
Extrahepatic cholangiocarcinomalHC : Intrahepatic cholangiocarcinomaCCA-NS:
Cholangiocarcinoma not specifietSurvival rates and 95% Cls were calculated.

35



1-year OS rate (95%Cl)

Figure 1
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1-year PFS rate (95%Cl)

Figure 2
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Highlights

. Patients with GBC have worse OS compared to aghatomic biliary tract cancer

primary sites

. Reduced risk of death versus GBC was retainethase receiving combination
chemotherapy

. LS rates provide relevant prognostic informatfon patients who survive for some
time

. Patients with aBTC receiving combination therapymonotherapy have better LS

. Patients with an IHC or CCA-NS also have bettgr L



