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Biliary tract cancers (BTC) comprise a group of malignancies originating in the epithelium of the biliary tract. These
include cholangiocarcinoma (CCA) and gallbladder carcinoma (GBC). Intrahepatic cholangiocarcinoma or iCCA
refers to tumors proximal to the second-order ducts, while extrahepatic cholangiocarcinoma or eCCA refers to
tumors arising more distally (perihilar CCA, between second-order ducts and cystic duct and distal CCA, distal to
cystic duct). Perihilar CCA represents 50% of the total CCAs, with distal lesions comprising 40% and the final 10%
being intrahepatic. BTC are often diagnosed at advanced stages and have a grave outcome due to limited
systemic options. Gemcitabine and cisplatin combination (GC) has been the first-line standard for more than a
decade. Second-line chemotherapy (CT) options are limited. Targeted therapy or TT (fibroblast growth factor 2
inhibitors or FGFR2, isocitrate dehydrogenase 1 or IDH-1, and neurotrophic tyrosine receptor kinase or NTRK
gene fusions inhibitors) have had reasonable success, but <5% of total BTC patients are eligible for them. The use
of immune checkpoint inhibitors (ICI) such as pembrolizumab is restricted to microsatellite instability high (MSI-H)
patients in the first line. The success of the TOPAZ-1 trial (GC plus durvalumab) is promising, with numerous trials
underway that might soon bring targeted therapy (pemigatinib and infrigatinib) and IClI combinations (with CT or TT
in microsatellite stable cancers) in the first line.

cholangiocarcinoma gall bladder cancer FGFR2 pemigatinib infrigatinib HER2

durvalumab gemcitabine NTRK IDH

| 1. Introduction

Biliary tract cancers (BTC) comprise a group of malignancies originating in the epithelium of the biliary tract .
These include cholangiocarcinoma (CCA) and gallbladder carcinoma (GBC). Intrahepatic cholangiocarcinoma or
iCCA refers to tumors proximal to the second-order ducts, while extrahepatic cholangiocarcinoma or eCCA refers
to tumors arising more distally (perihilar CCA, between second-order ducts and cystic duct and distal CCA, distal to
cystic duct) . Perihilar CCA represents 50% of the total CCAs, with distal lesions comprising 40% and the final
10% being intrahepatic [Bl. BTCs are relatively rare in developed countries, comprising approximately 3% of
gastrointestinal malignancies with an incidence of 0.35 to 2 in 100,000 . In developing countries such as China
and Thailand, the incidence can be as high as 14-80 in 100,000. GBCs are less common, with an incidence of 1 in
100,000 in the USA but increasing as high as 27 in 100,000 in Chile B8l Risk factors for CCAs include primary
sclerosing cholangitis, choledochal cysts, cholelithiasis, hepatolithiasis, chronic liver disease, genetic conditions
such as Lynch syndrome, BRCA mutations, cystic fibrosis, biliary papillomatosis, and liver fluke infection in

endemic regions [El Risk factors for GBC include cholelithiasis, chronic infection with pathogens such as
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salmonella and Helicobacter pylori, obesity, and anatomical changes in the biliary tree [, The continued rise of
CCAs, specifically iCCA, in the past four decades globally is concerning 2QLLI2] |ts association with metabolic

and infectious risk factors might be the primary reason for this dangerous trend.

A lack of robust screening measures, late diagnosis (unresectable to metastatic), challenging histology at
presentations combined with limited systemic options, the high recurrence rate after surgery, and unreliable
biomarkers to monitor the treatment response contribute to poor outcomes in BTCs 131, Surgical management is
curative in early-stage BTC, but it is feasible in only a small fraction of cases (=30%) 24I13] Therefore, the majority
of the patients must be treated with systemic therapy and palliative intent. Even with resection, 3-year recurrence
rates can be as high as 80% 181, Liver transplant is approved for certain unresectable hilar or perihilar eCCA (<3

cm, absent nodal and intra or extrahepatic metastatic disease and no biopsy) only 271,

| 2. Chemotherapy in Biliary Tract Cancers
2.1. Chemotherapy in the First Line

Over 70% BTCs present in advanced stages or aBTC (unresectable or metastatic) and are only eligible to receive
palliative therapy. The combination of gemcitabine (Gem) and cisplatin (Cis), or GC, is the current approved first-
line therapy 8. There were no positive first-line trials for over a decade. The standard approach to BTCs is
illustrated in Figure 1.
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Figure 1. Current approach to biliary tract cancers. BTC—hbiliary tract cancers; MSI-H—microsatellite instability;
MSS—microsatellite stable; GC—gemocitabine/cisplatin; FGFR2—fibroblast growth factor 2; IDH—isocitrate
dehydrogenase-1; NTRK—neurotrophic tyrosine receptor kinase; HER2—human epidermal growth factor receptor
2 inhibitors; VEGF—vascular endothelial growth factor; TMB—tumor mutational burden; ATR—ataxia

telangiectasia mutated and Rad3-related.

In ABC-01, a phase Il randomized trial, GC combination was compared to Gem alone in treatment-naive aBTC
patients 22, The tumor response rates (28% vs. 23%), time to progression (8 months vs. 4 months), and 6-month
progression-free survival or PFS rate (57% vs. 46%) were higher in the combination group. GC approval in the first
line was based on the ABC-02 trial, a phase Ill randomized control trial in which GC was compared to Gem alone.
The median overall survival or OS (11.7 months vs. 8.1 months; hazard ratio or HR = 0.64; p < 0.001) and the
median PFS (8 months vs. 5 months; HR = 0.63; p < 0.001) was higher in the GC group. The tumor control
(complete response (CR) or partial response (PR) or stable disease (SD)) was also higher in the GC group (81%
vs. 72%; p = 0.04). The tolerance profile was comparable between both groups, except for neutropenia (higher with
GC).

The combination of oxaliplatin, irinotecan, and infusional fluorouracil (MFOLFIRINOX) was inferior to GC in the
first-line setting, as evidenced by the PRODIGE 38 AMEBICA trial (29, |n this randomized phase II/lll trial, the 6-
month PFS rate (44.6% in mMFOLFIRINOX vs. 47.3% in GC), PFS (6.2 m vs. 7.4 m), and OS (11.7 m vs. 13.8 m)
were superior in the GC group. A partially activated monophosphorylated Gem compound, NUC-1031, that can
overcome the resistance developed against Gem, was tested in the first line for aBTC [21. This compound does not
need a nucleoside transporter to enter the cell, has enzyme-mediated activation, and resists degradation by
cytidine deaminase [22. Although early trials with NUC-1031 plus Cis had a greater objective response rate or ORR
over GC (44% vs. 26%), the phase Il trial was discontinued as the interim analysis showed that it would be unlikely
to meet its primary end-point of 2.2 months superiority in OS compared to GC 21, In the BREGO trial, Regorafenib
(Reg) and GEMOX (gemcitabine and oxaliplatin combination) were compared to GEMOX alone in aBTC 28], The
overall results were unsatisfactory (the Reg-GEMOX group was not superior to the GEMOX-only group for PFS or
0OS). Subgroup analysis showed a higher disease control rate (or DCR), PFS, and OS in patients who continued

Reg beyond four cycles.

The addition of nab-paclitaxel (NP) to GC (GC/NP) in the first line had encouraging results in a single-arm phase |l
trial 24, The hematological toxicity was very high in the first 32 (of 60) patients enrolled in the trial who received
Gem (1000 mg/m?), Cis (25 mg/m?), and NP (125 mg/m?) on days 1 and 8 of 21-day cycles. The doses of Gem
and NP were dropped to 800 and 100 mg/m?2, respectively, for the next 28 patients. The median PFS was 11.8
months and the median OS was 19.2 months. DCR (PR plus SD) was superior in the high-dose group (90% vs.
78% in reduced dose). Comparing GC and GC/NP is not ideal (no head—head trials), but GC/NP seems to have a

better OS and PFS, and worse neutropenia and anemia, based on observations from the respective published trial
data [18]24],
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In a Korean retrospective review from four medical centers, the safety and efficacy of GC/NP in treating aBTC was
reported last year 23, The authors looked at the outcomes (ORR, DCR, PFS, and OS) in two groups of patients
based on when they received GC/NP: a) in the first line; b) NP was added to GC before or after disease
progression (PD). The former group’s ORR (48% vs. 31%) and DCR (90% vs. 75%) were superior. The ORR (40%
vs. 16%) and DCR (86% vs. 60%) were greater when NP was added before PD in the latter group. The safety
profile was acceptable in these patients and, as expected, Grade 3/4 events were lower in patients who received a
reduced dose of GC/NP. A phase Il randomized trial (SWOG1815, NCT03768414) is underway to examine the
benefit of adding NP to GC in aBTC (GC/NP vs. GC). GC plus S-1 (an oral fluoropyrimidine derivative) combination
has a survival benefit over GC in treating aBTCs [281. The preliminary data of KHBO1401-MITSUBA, a phase llI
randomized trial, showed improved OS (13.5 months vs. 12.6 months), PFS (7.4 months vs. 5.5 months), and
response rates (41% vs. 15%) in the triplet group compared to the GC group.

In the TOPAZ-1 trial, phase Ill randomized, double-blind, placebo-controlled GC plus durvalumab (ICl) or GC-D
was compared to GC plus a placebo &, Patients received GC-D for eight cycles (days 1 and 8, Q3W) followed by
durvalumab only or placebo Q4W. The mOS 12.8 months vs. 11.5 months (hazard ratio [HR], 0.80; 95%
confidence interval [CI], 0.66—-0.97; p = 0.021), mPFS 7.2 months vs. 5.7 months (HR, 0.75; 95% ClI, 0.64-0.89; p
=0.001), and ORR (26.7% vs. 18.7%) was superior in GC-D compared to the GC group. G3/4 AEs were similar in
both groups. While the results of the GC-D combination are promising, the researchers need to wait for the full

study data to make reliable conclusions. The results of other clinical trials are discussed in Table 1.

2.2. Chemotherapy in the Second Line

In aBTC (and ampullary cancers), patients who progressed on GC with a preserved performance status (Eastern
Cooperative Oncology Group or ECOG scale of 0-1), FOLFOX had a small OS benefit (6.2 months vs. 5.3 months;
adjusted hazard ratio = 0.69 [95% CI 0.50-0.97]; p = 0.031) compared to supportive care 28, The survival rate was
higher in the FOLFOX group at 6 months (51% vs. 36%) and 1 year (26% vs. 11%). Subgroup analysis in this trial
produced some interesting results. The OS (not PFS) was superior with FOLFOX among the platinum-sensitive
(PD after 90 days of completion of first-line chemotherapy) and platinum-resistant/refractory (PD on the first line or
in less than 90 days after completion of first-line chemotherapy). Expectedly, high-grade AE were more prevalent in
the FOLFOX group (69% vs. 52%). A retrospective study in Italy examined the differences in outcomes after
second-line chemotherapy (post-GC) between elderly (=70 years) and younger (<70 years) patients. There were
no significant differences in the outcomes (OS or PFS) between the two groups. The most-used second-line agents
in the elderly population were Gem alone or capecitabine alone or a combination of both. Treatment-related toxicity
was very high in the elderly population compared to the younger group (48.5% vs. 8.2%; OR 6.31; p < 0.001) [29],

A combination of nanoliposomal irinotecan (Nan-Iri) and 5FU was compared to 5FU alone in the NIFTY trial B9, |t
was a multicenter, open-label, randomized, phase llb trial in which patients progressed on GC. The combination
group had a superior PFS (7.1 m vs. 1.4 m; HR = 0.56; 95% CI 0.39-0.81; p = 0.0019) and ORR (19.3% vs. 2.1%)
compared to the 5FU group. G3-4 neutropenia (24% vs. 1%) and serious adverse events (42% vs. 24%) occurred

more in the combination group than the 5FU-only group. It was concluded that Nan-Iri plus 5-FU could be
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considered for second-line treatment in patients with BTC who formerly progressed on GC, especially in patients

who cannot tolerate platinum agents. On the other hand, mFOLFIRINOX had reasonable efficacy and safety for

patients who progressed on GC (=3 cycles) and is an option for patients with no targetable mutations 11,

| 3. Targeted Therapy in Biliary Tract Cancers

Second-line options in patients who progressed on GC are limited. In the subset of patients with targetable

mutations, fibroblast growth factor 2 (FGFR2) inhibitors such as those with pemigatinib and infrigatinib (2],

neurotrophic tyrosine receptor kinase (NTRK) gene fusions such as larotrectinib and entrectinib 33134 and

isocitrate dehydrogenase 1 (IDH-1) with ivosidenib B3, are suitable agents which are preferred over chemotherapy

in the second line (preferably after GC). Individual targeted therapy options will be discussed in the following text.

The reported results of trials and ongoing trials with targeted therapy are summarized in Table 1 and Table 2.

Table 1. Results of recent trials in biliary tract cancer.

Phase Treated
Line Clinical Trial Identifier Cancer Experimental Arm
(N) Group

First line

Durvalumab
(D) + GC

1 NCT03875235 [27] BTC

Il NCT03796429 [38] BTC Toripalimab +
GC

Comparative Primary Outcome

Target of the
Drug (If
. o ( Arm
Applicable)
GC +
PD-1 placebo
(Pbo)
PD-1 Single

arm

Studied in the Trial

0OS—12.8 mvs.
11.5m (D vs.
Pbo, HR = 0.80;
95% CI, 0.66—
0.97; p = 0.021)

PFS—6.7 m

OS—NR

Top 3 Treatment-
Related Adverse

Events

Anemia

Low neutrophil

count

Low platelet count

Leukopenia

Anemia

Rash

Notes

PFS-7.2m
vs.5.7m (D
vs. Pbo, HR,
0.75; 95% ClI,
0.64-0.89; p

=0.001);
ORR—26.7%
vs. 18.7% (D

vs. Pbo);
Grade 3/4—

62.7% vs.
64.9% (D vs.

Pbo)

ORR—21

DCR—85%

G3/4, non-

hematological
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Phase
Line

(N)

Treated

Clinical Trial Identifier Cancer
Group

NCT03951597 371 iCCA
NCT04361331 (38 iCCA
NCT02992340 BTC
NCT02128282 2 CCA

Experimental Arm

Toripalimab +
lenvatinib +

GemOx +

Lenvatinib +
GemOx

Varlitinib + GC

Silmitasertib
(CX-4945) +
GC

Target of the . .
Comparative Primary Outcome
Drug (If o .
. Arm Studied in the Trial
Applicable)
ORR—80%
(1CR and three
Single atients
PD-1 + TKI . p
arm obtained enough
control to allow
for resection)
ORR—30%
Single
TKI g 1/30 was down
arm
staged to have
resection
) DLT—1/11 (200
Single
Pan-HER 2 mg); 1/12 (300
arm
mg)
Casein Single PFS11m
kinase 2 arm
(CK2)

Top 3 Treatment-
Related Adverse
Events

Jaundice

Rash

Proteinuria

Fatigue

Jaundice

Vomiting

blood and lymphatic

system disorders

Diarrhea

Neutropenia

Nausea

Notes

in 20% and
hematological
—69%

DCR—

93.3%,

PFS—10m

OS—NR

DOR—9.8 m

PFS and OS

—NR

DCRc—87%

No G5, 2G3

in 40%

PR =8/23;

SD =12/23

ORR—35%,

DCR—87%,

DoR—4 m,
PFS—6.8 m

Compared to
GC—Better
PFS
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Phase Treated
Line Clinical Trial Identifier Cancer
(N) Group

| NCT02375880 49 BTC

Subsequent

lines

" NCT02989857 cen
(ClarIDHy) 1]

1l NCT02966821 142 BTC

ChiCTR1900022003

1l =) TC
l NCT02052778 124, iCCA
#

Target of the . . Top 3 Treatment-
. Comparative Primary Outcome
Experimental Arm Drug (If o . Related Adverse Notes
. Arm Studied in the Trial
Applicable) Events
Lesser
neutropenia
Neutropenia
ORR—21.3%
Dickkopf-1 Single ) ’
DKN-01 + GC Safety—no DLT Thrombocytopenia
(DKK1) arm
PFS—8.7m
Leukopenia
OSin
e updated
—2.7 mvs. i
VO Asciies analysis 10.3
o 1.4mHR=
Ivosidenib alone vs. . mIVOvs. 7.5
IDH-1 0.37; 95% ClI Fatigue
(IVO) m (HR =
0.25-0.54; p <
placebo . 0.79; 95% CI
0.0001). Anemia
0.56-1.12; p
=0.093)
PFS rate at 16 Elevated bilirubin
. PFS—3.7m
o Single wks—46.33%
Surufatinib VEGF e Hypertension
am (95%, 24.38- ypertenst 0S—6.9m
65.73) Proteinuria
Hypertension ** PFS—6.5m
Anlotinib + .
Single .
TKI + PD-1 OS—NR Diarrhea ORR—40%
sintlimab am
Hypothyroidism DCR—87%
Futibatinib FGFR2 Single ORR 37% Hyperphosphatemia  DoR—8.3 m
arm and DCR =
Diarrhea * 82%
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Phase Treated Target of the ) )
. - X " . Comparative Primary Outcome
Line Clinical Trial Identifier Cancer Experimental Arm Drug (If o .
Arm Studied in the Trial
(N) Group Applicable)
FGFR2—
15 . » mutations Single 3-month PFS
I NCT03230318 48 iccA Derazantinib
and arm rate—76%
amplifications
ORR—10%
Pembrolizumab Single
1l NCT03797326 48 BTC # PD-1 + TKI )
+ lenvatinib arm Safety—TRAE in
97% (>G354%)
. Clinical Trial Treated Experimental Comparative
Line Phase " Target of the Drug
Identifier Cancer Group Arm Arm
FGFR o
1] NCT03773302 CCA Pemigatinib GC
rearrangement
FGFR2 o
I} NCT03773302 ) . CCA Infrigatinib GC
fusion/translocation
First line ) ) ) o
I NCT04093362 iICCA with FGFR2 iCCA Futibatinib GC
I NCT03768414 Not specific BTC GC/NP GC
) ) Resectable
11 NCT03579771 High risk * e GCINP None
Subsequent Trastuzumab-
lines Il NCT04722133 HER 2 aBTC pkrb + None
FOLFOX
k

Top 3 Treatment-

Related Adverse Notes

Events

Dry mouth *

Not specified

Hypertension

DCR = 80%

PFS=7.3m

6-month PFS

rate = 50%

DCR—68%

PFS—6.1m

Dysphonia Diarrhea

Primary Secondary Outcome

Outcome

PFS

PFS

PFS

(O

SR

ORR

0S—8.6 m

CR =0, PR—

(Main)

0S, OR, DOR,
DCR

OS. DCR, DOR,
BOR

ORR. DCR. OS.
Safety/Tolerability

PFS, ORR, DCR

RR, RO; OS; PFS

PFS, OS, DCR,
incidence of
TRAE

jary tract
1-hepatic
5 GC—
gression
it-related
:omplete
vascular
ceptor 2
th factor;

2 kinase

)
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Line

Phase

Clinical Trial
Identifier

jRCT2031180150

NCT02091141

(My Pathway)

NCT04466891

NCT02999672

NCT04482309

NCT03839342.

NCT02428855

NCT02675829

Target of the Drug

HER 2

HER 2

HER 2

HER 2

HER2

Non-V600E BRAF

mutations

IDH1 mutation

HER2 amplification

Treated
Cancer Group

Advanced
solid

tumors #

BTC #

BTC

ccA?

BTC #

Advanced
solid

tumors #

iCCA

Advanced
solid

tumors #

Experimental

Arm

Trastuzumab
and
pertuzumab

Trastuzumab
and

pertuzumab

Zanidatamab

monotherapy

Trastuzumab

emtansine

Trastuzumab
deruxtecan

Bimimetinib +

encorafenib

Dasatinib

Ado-
Trastuzumab

emtansine

Comparative

Arm

None

None

None

None

None

None

None

None

Primary Secondary Outcome

Outcome

ORR

ORR

ORR

BOR

ORR

ORR

ORR

ORR

(Main)

PFS, OS, DoR,
safety

DCR, PFS, OS,
AE

DoR; DoR > 16

wks; DCR, PFS,

OS; incidence of
TRAE, PK

PFS, OS, TRAE,
SAE, PK

DOR, DCR, PFF,
OS, AEs, PK and

immunogenicity

Safety, DCR,
PFS

PFS, OS, TRAE

None
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) Clinical Trial Treated Experimental Comparative Primary Secondary Outcome
Line Phase » Target of the Drug .
Identifier Cancer Group Arm Arm Outcome (Main)

BAP1 and other

I NCT03207347 cca? Niraparib None ORR PFS, OS, TRAE
DDR genes
1 NCT03212274 IDH1/2 mutation CCA Olaprib None ORR PFS, OS, safety
DNA repair gene . OS, PFS, TRAE,
1l NCT04042831 ) BTC Olaparib None ORR
mutation DoR

DNA repair gene

I} NCT03207347 ) CCA* Niraparib None ORR OS, PFS, TRAEs
mutation
1 NCT02162914 VEGF mutation CCA Regorafenib None PFS RR, OS
Anti-
I} NCT03339843 CDK 4/6 mutation CccA? Abemaciclib None tumor PFS, OS, toxicity
activity
. L PFS, DCR, OS,
I NCT04003896 CDK 4/6 mutation BTC Abemaciclib None ORR QoL
0
ORR, OS, PFS,
1l NCT02232633 STATS3 inhibitor CCA BBI503 None DCR
PK TRAE
) . Ceralasertib PFS, OS, DoR,
1l NCT03878095 IDH1/2 mutation CCA ) None ORR
+ olaparib Safety
Advanced Enasidenib SE: Plasma
11 NCT02273739 IDH2 mutation solid None ' concentration
" - ECOG )
tumors Enasidenib metrics
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dabrafenib TTP
11—
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theerpyARIBIEDF ANEERStEEREBINDIBRBITEaIRAYCHES BrTo it YAREIRE & fREROAFSURSURSMNIieBaRrRg trials with
imrpy ARG RIRRYCRIshelgBMRERegy L Tlkte U Kehpe) a1 dStalle Bbgo@ancer 2009, 101, 621-627.

20. Phelip, .M.; Desragggels, BAGHRG St BTG olREFsRPANSiy Mg BghcEr; Perrier, H.; Dahan,
L.; Bourgeois, V.; Akouz, F.K.; et al. Modified FOLFIRINOX Versus CISGEM Chemotherapy for
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21, 13, 175883592110359.
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34. Drilon, A.; son, M.;
Doebele, x.C., rarayu, A.r., Fappu, A.>., el dl. EHICACY Ul Lalouecurnu i 1 KK Fusiurn-ruositive

Cancers in Adults and Children. N. Engl. J. Med. 2018, 378, 731-739.

35. Abou-Alfa, G.K.; Macarulla, T.; Javle, M.M.; Kelley, R.K.; Lubner, S.J.; Adeva, J.; Cleary, J.M.;
Catenacci, D.V.; Borad, M.J.; Bridgewater, J.; et al. lvosidenib in IDH1-mutant, chemotherapy-
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__ter, J.; Meric-Bernstam, F.; Hollebecque, A.; Valle, J.W.; Morizane, C.; Karasic, T,

Abrams, T.; Furuse, J.; Kelley, R.K.; Cassier, P.; et al. 54P Efficacy and safety of futibatinib in

intrahepatic cholangiocarcinoma (iICCA) harboring FGFR2 fusions/other rearrangements:

Subgroup analyses of a phase Il study (FOENIX-CCAZ2). Ann. Oncol. 2020, 31, S261-S262.
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and dose-expansion cohort of phase Ib trial. J. Clin. Oncol. 2021, 39, 292.

54. Primrose, J.N.; Fox, R.P.; Palmer, D.H.; Malik, H.Z.; Prasad, R.; Mirza, D.; Anthony, A.; Corrie, P,;
Falk, S.; Finch-Jones, M.; et al. Capecitabine compared with observation in resected biliary tract
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65T B-atalizky, Humimedrs jirdhisikall Maddeshithome ahid; YOshittoa—+Hhir&hapitianholangledecichmf) .e CCA
—ekakayqeliiki cRgldignaacihg ivily azaki-bhoButgncatdvesectiodafter RoAnsizngdire nkidAerppydentic
carledtigHg Cnrepaciadl|eldracaity A demRRdfiBibalysT gaol 6 dacer 2A| Batrosprictieal Sipdiegeeater IS WEIyF
—vAstuldBuegdaimdial. 30Lah 2 cRiE B+ —human epidermal growth factor receptor 2 inhibitors; HHR—
O MR er SRR R, " LSS BT AR R P R AR P ARSI, coony-
S OSI crErad s b AR RBTAN SR oA AR " og o, e —
cry%IBgr;agi)gclaéls(ltﬁthgti_%ﬁrégriaI infusion chemotherapy; CPS—combined positive score; MSI-H—microsatellite
instability; DCE—dynamic contrast enhanced; DWI—diffusion weighted imaging; TTP—time to progression; CBR—
Ecfinfigl R e Ve GRBIQOH A o HEl et =G N8B sPorse PaPRaskel MalARRY BBAVhmBIGWiEM - hi least
19.BeEph-J1Gr Mrﬁ@hl}grem,@ﬂpy@m\}g:w.; et al. Concurrent Chemoradiotherapy in Resected
Extrahepatic Cholangiocarcinoma. Int. J. Radiat. Oncol. Biol. Phys. 2009, 73, 148-153.

¢ 5¢ SystemicTherapy inBarly-Stage Biliary/Tract Canceps Adam,
R.; Cherqui, D.; et al. Neoadjuvant chemotherapy for initially unresectable intrahepatic

Capgfifeiogoedhe mseiriresrages ey A0S oS basul ga the BILCAP trial (541, On the other hand, BCAT and

6BR(I-)IDIGE%2 trials coulg nﬁ)(t ShOWBth (:Blinicaj benfefit ofl\g}IemcitabiTle Igrlgegcitati(inem)l((aliplatin combinaItEioE over

. ong, . , J. Y. Yeap, b.Y., ben-Josel, t.; ivicaonnell, e.1.; BlaSZKOWSKY, L.>.; KW .L.;

ObSXWagOH [l\é_lj[’%}léﬁ]k recent%ppreslerll_ied pocileg alna SIS_Ofd t_ﬂese tI\Z/)Vﬁ tnals”lurt er profvl%/ld Ifh%Dpcﬁnt%.Atotal of
en, J.N.; Clark, J.W.; Goyal, L.; et al. Multi-Institution ase. t or nign-bose

419 at%nts were mclud]egvln the two stud?es, w |(':"#1 showed no difference in P%§l(2¥9 yea% in gem-based vs. 2.1

yeard ROTACHIONAIEA frotgn, Beam Therapy Batents Withd ocalized, Unrasectane e e e
R D A L R A, . S S o2 e 4@%‘. CRT is offered
710. élz20A RodKeBh paitie Bs, Bittopadeive. Rardiasler lyhivh; ddoéas, SRS h rétr iR pE¢tkasainids GhpBighiogmefits
withAche risramigly, G Keaytel .BT &, alutibiatificRadi athepamy st sttaagide @ QURIStAkRI is offered
to BIOsomigatigh-oéiSacwvaposRiatiendsgimithy moipeocabie Btrahepatic Cholangiocarcinoma: A
Retrospective Dose Response Analysis. J. Clin. Oncol. 2016, 34, 219-226.

Neoadjuvant (NAT) systemic therapy is not a standard approach in resectable BTCs. Some case reports and
71. Polistina, FA.; G ; Francescon, P.: Scalchi, P.; Febbraro, gstantin, G.;

lielmi, R.; Baiocchi, C. , ; A.; , G

retrg\sp%ctlve studies stl1 W tmaé)_en_e It o?NAT downs_t?]glng the Iobc_ally alda\l/anced or unr_esectgble BC%'C% enougf;c to
mprosino, moraadiation treatment with gemcitabine plus stereotactic body raaiotherap r
have resectllon &M TRe ad%lit%n 0 Ipre-o eratlvegragnat%on can Pncrease the proba%ﬂlt)y o???8 resec%nom

Sﬁ-mggtsé? |%hg3’§\?AI¥3 vanced hjlar cholan\gallpcgrcmoma. Results of agg{gbygngCS

unresect
these tum_ors?‘g!&]

advantage In managing res
experience. .

not result in any survi
Xpe C l. 120-123.

ﬁ&tFSX%éiO}H r<])trt Hﬁé’ﬁﬂ‘iéc'?fédfr? 'WE&SF@E%@%%&TO%?WH) and unresectable/locally advanced
BTCs (FOLOXIRI in NCT03603834; toripalimab + GEMOX + lenvatinib in NCT0450628) are underway that may

give us a definite answer in the coming years. In the current practice, systemic options typically for NAT are similar

to those used for treating aBTCs (such as GC).

Locoregional therapy (LRT) with high-dose XRT (58-67.5 Gy in 15 fractions) and SBRT (30-50 Gy in 3 to 5
fractions) improves local control and OS in unresectable iCCA, and can be an option for suitable patients 6279,
Other LRTs such as transcatheter arterial chemoembolization (TACE) and transarterial radioembolization (TARE)
are not typically employed in treating BTCs. SBRT plus capecitabine combination increased local control rates
(=80%) with minimal toxicity (no = grade 3 toxicity) in unresectable perihilar CCA 1. Other trials intended to see
the benefit of SBRT and chemotherapy combinations were closed due to low accrual (NCT01151761 and
NCT00983541). ICI with TACE or SBRT, or TARE trials, are underway (NCT03898895, NCT04866836,
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NCT03937830, NCT02821754, NCT04238637, and NCT04708067), which may open up more options in the near

future.
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