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Abstract

Background: Biliary tract carcinoma (BTC) is relatively rare and comprises a spectrum of invasive tumors arising from the b@
tree. The prognosis is extremely poor. The incidence of BTC is relatively high in Asian countries, and a high number of cases are
diagnosed annually in China owing to the large population. Therefore, it is necessary to clarify the epidemiology and high-risk
factors for BTC in China. The signs associated with BTC are complex, often require collaborative treatment from surgeons,
endoscopists, oncologists, and radiation therapists. Thus, it is necessary to develop a comprehensive Chinese guideline for BTC.
Methods: This clinical practice guideline (CPG) was developed following the process recommended by the World Health Orga-
nization. The Grading of Recommendations Assessment, Development, and Evaluation approach was used to assess the certainty
of evidence and make recommendations. The full CPG report was reviewed by external guideline methodologists and clinicians
with no direct involvement in the development of this CPG. Two guideline reporting checklists have been adhered to: Appraisal of
Guidelines for Research and Evaluation (AGREE) and Reporting Items for practice Guidelines in Healthcare (RIGHT).

Results: The guideline development group, which comprised 85 multidisciplinary clinical experts across China. After a contro-
versies conference, 17 clinical questions concerning the prevention, diagnosis, and treatment of BTC were proposed. Additionally,
detailed descriptions of the surgical principles, perioperative management, chemotherapy, immunotherapy, targeted therapy, radio-
therapy, and endoscopic management were proposed.

Conclusions: The guideline development group created a comprehensive Chinese guideline for the diagnosis and treatment of
BTC, covering various aspects of epidemiology, diagnosis, and treatment. The 17 clinical questions have important reference value
for the management of BTC.
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Introduction
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Biliary tract carcinoma (BTC) comprises gallbladder
cancer (GBC), intrahepatic cholangiocarcinoma (iCCA),
and extrahepatic cholangiocarcinoma (eCCA), including
perihilar cholangiocarcinoma (pCCA) and distal chol-
angiocarcinoma (dCCA). The vast majority of BTCs are
adenocarcinomas, with strong invasiveness. BTCs are
detected most often in the late stage and have a very poor
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prognosis, with a S-year survival rate of <5%. Currently,
the global incidence rate of BTC is increasing, especially
in Asian countries.!!

Audience for the guideline

This clinical practice guideline (CPG) is intended for use
by doctors and nursing staff engaged in BTC surgery,
oncology, gastroenterology, endoscopy, radiotherapy,
interventional therapy, pathology, nutrition, and related
fields. The CPG is a reference for pharmaceutical
companies engaged in the research of targeted drugs,
immunotherapy drugs, chemotherapy drugs, and related
drugs for BTC, as well as for patients with biliary tumors
or high-risk factors for BTC.

Contents and update plan

The contents comprises four parts: overview, diagnosis,
treatment (surgery, perioperative management, internal
medicine treatment, and radiotherapy), and follow-up,
with a total of 17 recommendations. This guide is intended
to be updated in the year 2026.

Methods

This CPG was developed following the process recom-
mended by the World Health Organization (WHO).!?! The
Grading of Recommendations Assessment, Development,
and Evaluation (GRADE) approach was used to assess
the certainty of the evidence and make recommendations.
This CPG has been registered on the Guidelines Inter-
national Network website (https://guidelines.ebmportal.
com/chinese-national-clinical-practice-guideline-diagno-
sis-and-treatment-biliary-tract-cancers).

The guideline development group, which comprised 85
multidisciplinary experts on surgery, gastroentology,
oncology, radiotherapy, and methodology across China,
identified 52 important clinical questions through dis-
cussion. After a controversies conference, 17 clinical
questions were proposed by anonymous voting, and
converted into research questions using the Population,
Intervention, Comparison, and Outcomes (PICO) format
in preparation for systematic reviews. Then, the evidence
review team searched PubMed, Embase, Web of Science,
Cochrane Library, China National Knowledge Infrastruc-
ture, China Biomedical Database, and WanFang databases
in 2023, with no limits regarding date or language. After
reviewing the evidence for each PICO question, consensus
was reached through open discussion and voting, where
70% was adopted as the threshold to pass a recommen-
dation. The strengths of the recommendations in this CPG
are categorized as strong, weak, and conditional. The
factors that promote a strong recommendation comprise
high certainty of evidence, similarity in stakeholders’
values and preferences, cost effectiveness, and sharp con-
trast between benefit and harm."!

The full CPG report was reviewed by external experts
with no direct involvement in its development. Their
feedback was collected and incorporated, as appropriate.
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Two guideline reporting checklists have been adhered
to: Appraisal of Guidelines, Research and Evaluation
(AGREE) and Reporting Items for practice Guidelines in
Healthcare (RIGHT ).[4-8

Overview

Anatomic classification

BTC refers to a malignant tumor that originates in the
epithelial cells of the bile ducts.”! The biliary system,
anatomically categorized as intrahepatic bile ducts, extra-
hepatic bile ducts, and the gallbladder, can correspondingly
give rise to different types of cholangiocarcinoma on the
basis of anatomical considerations.!!"!

iCCA: Malignancy in the epithelial cells of bile duct
branches at the second level or higher. Three growth
patterns have been described: (i) Mass-forming, the most
common growth pattern; (i) Periductal-infiltrating,
which infiltrates along the lumen wall; and (iii) Intraduct-
al-growing, the least common subtype.

pCCA: pCCA arises in the epithelial tissues of the left and
right hepatic ducts, the confluence area, and the common
hepatic duct. This type is most prone to invading the blood
vessels of the hepatic hilum. The extent of pCCA may be
described by the Bismuth—Corlette classification: (i) Type
I: below the confluence of the left and right hepatic ducts;
(ii) Type II: reaching the confluence but not involving the
left or right hepatic ducts; (iii) Type III: occluding the
common hepatic duct and either the right (Illa) or left
(IIIb) hepatic duct; and (iv) Type IV: multicentric or bilateral
intrahepatic segmental involvement, or involving the con-
fluence and both the right and left hepatic ducts.

GBC: Malignant tumors originating in the epithelial
cells of the gallbladder, including various types, such as
gallbladder duct carcinoma, gallbladder neck carcinoma,
gallbladder body carcinoma, and gallbladder fundus car-
cinoma.

dCCA: dCCA arises in the epithelial cells of the common
bile duct beyond the opening of the gallbladder duct and
above the ampulla.

These cholangiocarcinomas can exhibit various histo-
pathological types, namely cholangiocellular carcinoma,
squamous cell carcinoma, adenosquamous carcinoma,
and undifferentiated carcinoma.

Etiology and risk factors

The varying regional incidence of cholangiocarcinoma
reflects different underlying risk factors. Risk factors
share chronic inflammation of the biliary epithelium
as a key feature.''! Generally, the risk factors for BTC
include primary sclerosing cholangitis, Caroli’s disease,
hepatolithiasis, and liver fluke infections. Other risk fac-
tors are cirrhosis, hepatitis B and hepatitis C infections,
obesity-associated liver disease, and diabetes. Underlying
hepatic inflammation, fibrosis, or cirrhosis are risk factors
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for iCCA.!'?l A previous meta-analysis showed that stones,
cirrhosis, and hepatitis B and C infections are the strongest
risk factors for both iCCA and eCCA.!"3! However, it is
important to recognize that most patients with cholan-
giocarcinoma have no identifiable risk factors. Although
in high-income countries, cholangiocarcinoma is associated
with chronic inflammation of the biliary tree and hepatic
parenchyma, in Thailand, chronic infection with liver
flukes is the driving risk factor. Endemic liver fluke infec-
tion (Opisthorchis viverrini) is associated with eating
raw or undercooked fish for >20 years. Endemic areas
for Clonorchis sinensis are China, Korea, and Vietnam.*!
Recently, diabetes, obesity, and the use of hormonal con-
traceptives have been associated with an 81%, 62%, and
62% increased risk of developing iCCA, respectively.!'215]
Screening for CCA in these newly-defined at-risk groups
has not yet been established.!*!

The risk of GBC increases with age, and GBC is more
common in women than in men.!'”! Predisposing con-
ditions that cause cholecystitis are associated with a
high incidence of GBC. Gallstones are the strongest risk
factor;'®1% others include porcelain gallbladder, gall-
bladder polyps, primary sclerosing cholangitis,'*”! chronic
Salmonella typhi or Helicobacter bilis infection,?!! con-
genital biliary tree malformations (e.g., choledochal cysts,
congenital biliary dilatation, and anomalous pancreatico-
biliary ductal junction), and obesity.!?>3]

Incidence and epidemiology

BTCs account for <1% of all human cancers and approxi-
mately 2.2% of all digestive tumors.**! BTCs refer to a
spectrum of invasive tumors, including gallbladder carci-
noma or cholangiocarcinoma, arising from the biliary tree.
Cholangiocarcinoma is the second most common primary
liver cancer after hepatocellular carcinoma, accounting for
10%-15% of all primary liver cancers.[?’! The incidence
of cholangiocarcinoma is low in high-income countries
(from 0.35 cases per 100,000 to 2 per 100,000 annually);
however, in the endemic regions of Thailand, Korea, and
China, the incidence is up to 40 times higher.['1-2¢]

The new International Classification of Diseases, version
11 classification includes specific codes for iCCA, pCCA,
dCCA, and GBC, aiming to harmonize future epidemio-
logical data.?”l iCCAs occur less commonly in east Asia,
where fluke-related cancers increase the relative propor-
tion of pCCA.1?81 Although overall CCA rates in Asia
have remained static, the incidence of iCCA has increased
steadily in most Western countries, while the incidence of

d/pCCA has remained stable or decreased.!'!**3"]

Regarding GBC, an estimated 115,949 new cases and
84,695 deaths were reported worldwide in 2020, with
substantial variation by sex and geographical region.**!
The highest rates are observed in women from southern
Chile, followed by northern India, Poland, southern
Pakistan, and Japan. The incidence is relatively uniform
or decreasing in high-income countries,*!! likely because
of the increase in routine cholecystectomy.

WWW.Cmj.org

Diagnosis

Clinical manifestations

Except for pCCA and dCCA, which can manifest with
jaundice, iCCA, GBC, and other BTCs generally lack
noticeable symptoms in the early to middle stages.[3>=37]

GBC: GBC typically lacks specific symptoms in the early
stages, often presenting as subtle discomfort or vague
pain in the upper abdomen. As the tumor progresses,
patients may experience progressive worsening of right
upper abdominal pain, accompanied by loss of appetite
and weight loss. If the tumor affects the common bile
duct, obstructive jaundice could occur.

iCCA: This cancer usually present with nonspecific symp-
toms. As the disease progresses, abdominal discomfort,
pain, fatigue, nausea, upper abdominal mass, jaundice,
fever, and other symptoms may appear, although jaundice
is less common. Perihilar and distal bile duct cancers often
involve bile duct obstruction, leading to obstructive jaun-
dice. Jaundice worsens gradually over time, accompanied
by pale or grayish-white stools, dark yellow urine, and
pruritus. Patients commonly experience fatigue, weak-
ness, and weight loss, with overall systemic symptoms.
Right upper abdominal pain, chills, and fever indicate the
presence of cholangitis.

Laboratory investigations

Blood tests: No blood tests are diagnostic for BTC. In
the presence of bile duct obstruction, liver function tests
indicate elevated bilirubin, alkaline phosphatase, and
gamma-glutamyl transferase concentrations. Transami-
nases may also be elevated, and in the presence of bile
duct inflammation, the concentrations of these enzymes
can increase dramatically. Prolonged biliary obstruction
can lead to decreased fat-soluble vitamin concentrations
(i.e., A, D, E, and K) and prolonged prothrombin time. As
the disease progresses, albumin, hemoglobin, and lactate
dehydrogenase concentrations may decrease.

Serum tumor markers: BTC lacks specific tumor markers,
with carbohydrate antigen 19-9 (CA19-9), CA12S, and
carcinoembryonic antigen (CEA) having some value.
CA19-9: Approximately 85% of BTC patients have
elevated CA19-9 concentrations. Elevated CA19-9 can
also be seen in obstructive jaundice due to other reasons.
However, continuing increases in CA19-9 concentrations
after biliary drainage suggests BTC. Elevated CA19-9 can
also be associated with pancreatic and gastric malignan-
cies, and severe liver damage. CA125: Approximately
65% of BTC patients have elevated CA125 concentra-
tions. CEA: Approximately 30% of BTC patients have
elevated CEA concentrations. However, elevated CEA
can also be observed with intestinal inflammation, benign
biliary obstruction, gastrointestinal tumors, and severe
liver damage.

Liquid biopsy: For patients with a high risk of recurrence,
and with tumor monitoring during treatment of advanced
cholangiocarcinoma, liquid biopsy might be considered.
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Imaging

Abdominal multiphasic contrast-enhanced computed
tomography (CT) or magnetic resonance imaging (MRI)
is suggested for the diagnosis and follow-up of BTC.
Chest CT, with or without contrast, and pelvic multipha-
sic contrast-enhanced CT or MRI is suggested for staging
and follow-up. MR cholangiopancreatography is pre-
ferred for evaluation of the extent of biliary involvement.
Positron emission tomography/CT may be considered
when economic conditions permit; the high specificity
is important for differential diagnosis when there is an
equivocal finding.!*®3°! Imaging for staging is suggested
prior to biopsy or biliary drainage.

Diagnostic endoscopy

Endoscopic  retrograde  cholangiopancreatography
(ERCP)-brushing/biopsy is the main approach for the
histological diagnosis and molecular profiling of eCCA.
When cross-sectional imaging and ERCP findings are
inconclusive, peroral cholangioscopy (POC) and endo-
scopic ultrasonography with fine needle aspiration or
biopsy (EUS-FNA/FNB) are useful to discriminate benign
and malignant biliary strictures. POC could be used for
direct visualization and targeted biopsy, while EUS-FNA/
FNB could facilitate the evaluation of locoregional exten-
sion and be used to identify metastatic lymph nodes.

Clinical question 1: In patients with undetermined biliary
strictures (UBS), could ERCP combined with POC versus
ERCP alone improve the ability to diagnose malignancies?

Recommendation 1: We recommend ERCP combined
with POC for patients with UBS, that could improve the
diagnostic yields over ERCP alone (strong recommenda-
tion, high certainty of evidence).

Patients with UBS often pose a diagnostic and therapeutic
dilemma owing to the limited sensitivity of conventional
diagnostic modalities.!*"! Definitive and timely diagnosis of
UBS is of great importance to guide optimal management.
Providing both direct visualization and targeted biopsy,
POC has higher sensitivity and leads to fewer repeat
interventions without an increase in AEs compared
with ERCP alone. Additionally, endoscopists encounter
no additional technical difficulties, especially for ERCP
experts. Furthermore, the new generation single-operator
POC (S-POC) models, which have higher resolution,
greater flexibility, larger working channel (maximum
2.0 mm), and lower cost compared with earlier models,

may further improve the incremental benefits and popu-
larity of POC.

A recently published meta-analysis (13 studies, 876
patients) demonstrated the high performance of POC for
UBS, with an overall sensitivity of 88% (95% confidence
interval [CI]: 0.83-0.91) and specificity of 95% (95% CI:
0.89-0.98).141 In 2020, Gerges et al*’! reported the first
comparative randomized controlled trial (RCT) of POC
vs. ERCP and reported that the sensitivity of POC-biopsy
was significantly higher than that of ERCP-brushing
(68.2% wvs. 21.4%, P <0.01). POC also had higher
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sensitivity and overall accuracy of visual diagnosis for
malignancy wvs. ERCP (95.5% vs. 66.7%, P = 0.02;
87.1% wvs. 65.5%, P = 0.05). Mild AEs occurred in five
patients, and no significant difference was found between
the groups (POC: 6.5% vs. ERCP: 10.3%; P = 0.59). A
large retrospective study involving 614 patients obtained
similar results, reporting that POC had an incremental
yield of 22.9%-51.9% higher sensitivity vs. ERCP.[*?!
With another four observational studies for meta-analy-

sis, the incremental yield of additional POC was at least
270y, [42,44-47]

Currently, digital S-POC is used most commonly, clini-
cally, and requires no additional expertise over ERCP. The
technical success rate of S-POC (digital or fiberoptic) was
87%-100% for malignant biliary stricture, while digital
S-POC had the highest success rate of the diagnostic
options, at 100%.1*31 A recent prospective national study
of digital S-POC from Italy!*’! reported a technical success
rate of 97.6% (360/369). The AE rate was 10.4%, with
no severe AEs. Although direct cost-effective analysis of
POC for UBS is lacking, POC eliminated the need for
repeat procedures and may be more cost-effective wvs.
ERCP.Y Multiple guidelines and consensus statements
also recommend POC for UBS.[*%47-51-54I The new genera-
tion Chinese S-POC, which has better performance and a
lower price compared with earlier versions, may promote
the popularity of POC.

Clinical question 2: What is the role of EUS-FNA/FNB in
diagnosing biliary malignancies?

Recommendation 2: EUS-FNA/FNB could be con-
sidered an option for diagnostic tissue sampling of
suspected biliary malignancies or regional metastatic
lymph nodes, especially when the results of conventional
ERCP- brushmg/blopsy are negative or inconclusive (weak
recommendation, moderate certainty of evidence).

The reported incremental benefit of EUS was 14% over
ERCP, which is most beneficial for patients with distal
strictures or extrinsic masses.l*>! With a pooled AFE rate
of 0.5%, EUS had comparable safety to that of ERCP.I5®
Additionally, EUS-FNA/FNB can distinguish malignancies
from enlarged lymph nodes, which would have a major
impact on clinical decision-making and prognosis. Given
the similar sensitivity to that of ERCP, EUS equipment
accessibility and local expertise, and concerns over needle
tract seeding, some experts do not recommend routine
EUS, or a combination of ERCP and EUS in the same
session to diagnose biliary malignancies.

A 2022 meta-analysis (32 studies, 1123 patients)i®
showed that the pooled diagnostic sensitivity of EUS-FNA
and ERCP-brushing/biopsy for cholangiocarcinoma were
73.6% (95% CI: 64.7%-81.5%) and 70.7% (95% CI:
64.1%-76.8%), which were both much higher sensitivi-
ties than that with ERCP-brushing alone (56.0%, 95% CI:
48.8%—63.1%). The AE rate of EUS-FNA in tissue acqui-
sition was 0.5% (95% CI: 0.1%-1.2%), comparable to
that of ERCP. When conventional ERCP is nondiagnostic,
EUS could provide an incremental benefit of 14% (95%

7%-20%).15%! For patients with undetermined distal
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or extrinsic strictures, the incremental benefit increases
to 38% (60%-98%) and 29% (68%-97%), respec-
tively, 15557581

EUS-FNA/FNB also helps identify metastatic lymph
nodes. A 2020 retrospective study from the Mayo Clinic
indicated that EUS had a higher detection rate of regional
lymph nodes than that with cross-sectional imaging (86 %
vs. 47%, P <0.01).5) The sensitivity of EUS-FNA was
87.1% (27/31) in identifying metastatic lymph nodes.
Surgical exploration was prevented in 14% (20/141) of
patients with potentially resectable pCCA because of
malignant lymph nodes identified by EUS-FNA/FNB. !
Despite some endoscopists’ favoring routine EUS,!?-¢0]
experts on the panel preferred its conditional use,
depending on local equipment and expertise availability,
lesion location, and initial ERCP results. The conditional
use of EUS-FNA/FNB for cholangiocarcinoma was

also suggested by some guidelines and consensus state-
ments. [47-53,:61,62]

Principles of pathological diagnosis

BTC pathological specimens are mainly derived from radical
resection, exploratory laparotomy, exfoliated cells in bile
drainage, biliary cell brushing guided by ERCP, choledo-
choscopy biopsy, FNA, or percutaneous biopsy guided
by B- ultrasonography or CT. Pathological diagnosis is
recommended in accordance with the fifth edition of the
WHO Classification of Digestive System Tumors. In the
pathological evaluation of radical treatment specimens of
malignant biliary tract tumors, the pathological type of
the tumor, histological subtype, degree of differentiation,
tumor size, distribution of the tumor in the bile duct
and/or gallbladder, degree of tumor invasion, vascular
invasion, nerve invasion, surgical margins, lymph node
metastasis, and intrahepatic and distant metastasis should
be diagnosed. The recommended number of lymph nodes
detected in iCCA and GBC should be >6, while the number
should be >12 for dCCA. Regarding blopsy pathological
specimens, attempting an accurate pathological diag-
nosis of biopsy cells or tissues is often decisive in the
diagnosis and treatment of tumors. Therefore, the nature
of the lesion should be clarified as much as possible. If
possible, techniques including liquid-based cells, special
stains, immunohistochemistry, and molecular pathology
(such as fluorescence in situ hybridization [FISH] ploidy
detection!®3l), can be used to further clarify the diagnosis
of tumor pathological properties, subtypes, and degree of
differentiation. The liver is a common metastatic organ
for numerous malignant tumors. When diagnosing iCCA,
special attention should be paid to the differential diagno-
sis from metastatic adenocarcinoma derived from other
organs. Currently, commonly used immunohistochemical
indicators can help in the identification. If necessary, these
methods can be combined with clinical practice or multi-
disciplinary team discussions to help identify the origin of
the tumor. However, there will still be cases for which it is
difficult to identify the origin pathologically.

Immunohistochemistry is helpful in the pathological
differential diagnosis of cholangiocarcinoma, biliary
adenocarcinoma (cytokeratin [CK]7 and CK19 are
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usually positive, while CK20 is usually negative), small
cholangiocarcinomas (cluster of differentiation [CD]56+),
squamous cell carcinoma (P40, P63+), and neuroendo-
crine carcinoma (synaptophysin and chromogranin A+).
Additionally, immunohistochemistry can detect some
targets of targeted therapy and immunotherapy, including
programmed death ligand-1 (PD-L1), PD-1, ¢-MET, epi-
dermal growth factor receptor, human epidermal growth
factor receptor 2 (HER2), MLH1, MSH2, MSH6, and
PMS2. MLH1, MSH2, MSH6, and PMS2 protein expres-
sion detection can determine mismatch repair (MMR)
status, and molecular detection, such as microsatellite
instability (MSI) can also be performed. For iCCA, espe-
cially mass-type iCCA, it is recommended to perform
FGFR2 breakage probe FISH detection and isocitrate
dehydrogenase (IDH)1/2 sequencing to detect whether
there are related gene mutations.

Additionally, if conditions permit, FISH detection; c-MET,
HER2, and NTRK1-3 first-generation sequencing; and
BRCA1/2 and BRAF next-generation sequencing can be

performed.[64-6¢]

Treatment
Surgical treatment

pCCA

Radical RO resection is the only curative method to achieve
potential cure in patients with pCCA. Intraoperative frozen
section of the bile duct margin is recommended to confirm
negative margins. Wide liver resection combined with extra-
hepatic bile duct resection can enhance the RO resection rate.

Surgical approach: Select the appropriate surgical
approach could be selected by different tumor types.
(1) Bismuth type I and II with tumor not invading the
opening of the terminal bile duct: Patients can undergo
perihilar bile duct tumor resection; (2) Bismuth type II
located at the bifurcation of the bile duct requires com-
bined resection of liver segment S4b with left or right
lobectomy; (3) Type Illa requires right lobectomy, while
type IIIb requires left lobectomy; and (4) Type IV requires
central liver resection or expanded left/right lobectomy,
with concurrent removal of the entire terminal bile duct,
as for Bismuth types II, III, and IV.

Lymph node dissection range: Lymph node metastasis
is a crucial prognostic factor in BTC. Patients with neg-
ative lymph nodes have a S-year survival rate of 30%,
whereas the survival rate for those with localized lymph
node metastasis decreases to 15% and is 12% in those
with para-aortic lymph node metastasis. The lymph node
dissection range includes lymph nodes within the hepa-
toduodenal ligament (12 groups), lymph nodes behind the
pancreatic head (13 groups), and lymph nodes beside the
hepatic artery (8 groups). If para-aortic lymph nodes are
positive, surgery is not indicated.

Biliary reconstruction method: Classic choledochoen-
terostomy using Roux-en-Y anastomosis is recommended
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for biliary reconstruction. After liver resection, if multiple
bile duct openings are present, it is advisable to integrate
the openings through bile duct shaping surgery to reduce
the number of anastomosis sites and prevent bile leakage
and anastomotic stenosis. Smaller diameter bile ducts can
accommodate drains.

Vascular resection and reconstruction: Resection and
reconstruction of the portal vein or hepatic artery durlng
surgery can increase the RO resection rate. For cases in
which RO resection is achieved through hepatic artery or
portal vein resection, combined vascular reconstruction
could be considered.

Minimally invasive surgery: Some type I and II pCCAs can
be managed via laparoscopic bile duct resection, partial
liver resection, bile-intestinal anastomosis, and perihilar
lymph node dissection. Laparoscopic or robot-assisted
surgery for pCCA demands high surgeon proficiency and
is highly complex. Currently, the widespread adoption
of this approach is limited, awaiting further exploration
through extensive case studies.

Clinical question 3: Is routine combined liver caudate
lobe resection required in patients with pCCA?

Recommendations 3: Patients with types II, and III, and
IV pCCA with caudate lobe bile duct invasion require
combined caudate lobe resection (strong recommenda-
tion, high certainty of evidence).

In patients with pCCA, the scope of resection is controver-
sial, primarily regarding the different surgical methods.®”!
Current review and meta-analyses suggest that combined
caudate lobectomy can increase the radical resection rate
(RO) without increasing perioperative risks, and improve
long-term outcomes, so that combined caudate lobectomy
is strongly recommended for patients with types II, III,
and IV pCCA with invasion of the caudate bile ducts.3¢”]

iCCA

Surgical approach: Radical resection is the main curative
method for iCCA, and achieving RO resection can enhance
patient prognosis and reduce recurrence risk. Negative
margins are required for both liver and bile duct edges
There is no consensus on the distance for bile duct margins.

Lymph node dissection: The lymph node metastasis rate in
iICCA exceeds 30%, and lymph node metastasis is a signifi-
cant prognostic indicator. Routine regional lymph node
dissection is often performed (including hepatoduodenal
ligament, hepatic artery, and peripancreatic head lymph
nodes), with a minimum detection of no fewer than six
lymph nodes.

Liver transplantation selection: Liver transplantation is
the most promising treatment for patients meeting the
transplantation criteria and with insufficient residual
liver volume or abnormal liver function. However, strict
exclusion of lymph node metastasis, vascular invasion,
and extrahepatic bile duct invasion is necessary. For very
early-stage (tumor <2 c¢cm) iCCA with concomitant liver
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cirrhosis, liver transplantation has shown promising
treatment outcomes.

Clinical question 4: Is lymph node dissection necessary in
patients with iCCA?

Recommendation 4: In patients with iCCA, routine
lymph node dissection is recommended to provide
accurate lymph node staging and guide postoperative
comprehensive treatment (strong recommendation, weak
certainty of evidence).

Currently, there are multiple systematic reviews and
meta-analyses of lymph node dissection in patients with
iCCA."% Although the results indicate no improvement
in prognosis, the proportion of patients who undergo
lymph node dissection who have lymph node metastases
is not low, and lymph node metastases is a high-risk factor
affecting patient prognosis.l’’>”?! Lymph node dissection
is also important for accurate staging, which could help
with prognosis-related risk assessment and guide compre-

hensive postoperative treatment.!”374l

GBC

Radical resection is a useful method to achieve complete
cure in primary GBC.[”! Thorough preoperative exam-
ination, assessment, and tumor-node-metastasis (TNM)
staging aid in determining the scope of surgical resection.
Surgery should be performed by an experienced hepato-
biliary surgeon. For those with preoperatively diagnosed
advanced-stage GBC or intraoperative biopsy-confirmed
GBC, open radical cholecystectomy is suggested.

Surgical approach: For Tis and Tla GBC, simple chole-
cystectomy suffices, as these stages are often identified
incidentally. T1b-stage GBC requires radical cholecystec-
tomy, encompassing the gallbladder and a 2-cm margin
of surrounding liver parenchyma; negative liver margins
are required.”®l T2 and T3NO stages necessitate segment
(S)4b + SS§ liver resection. For T3N1-stage patients with
tumors infiltrating the liver parenchyma by >2 cm,
located at the gallbladder neck, invading the gallbladder
triangle, or with lymph node metastasis, right hepatec-
tomy or right trisectionectomy is indicated. T4-stage GBC
patients without distant metastasis can undergo combined
organ resection, including right hepatectomy or right
trisectionectomy; however, radical cholecystectomy is not
usually performed for those with distant metastasis.

Lymph node dissection range: Tis or Tla stage GBC
does not necessitate regional lymph node dissection. For
stage >T'1b, dissection encompasses the hepatoduodenal
ligament (12 groups), hepatic artery (8 groups), and
peripancreatic head (13 groups) lymph nodes. If lymph
node biopsy from group 8 or 13 indicates positive nodes,
the range can be extended to the lymph nodes around the
celiac trunk; however, surgery is not usually performed
for positive group 16 lymph nodes. A minimum of six
lymph nodes should be dissected for GBC.

Management of affected extrahepatic bile duct: Com-
bining extrabiliary hepatic duct resection to increase the
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lymph node dissection count is not advised as doing so does
not enhance survival. For patients with jaundice and gall-
bladder duct cancer or gallbladder neck cancer involving
the extrabiliary hepatic duct, combined extrabiliary hepatic
duct resection can be performed, ensuring negative margins
for RO resection, followed by hepaticojejunostomy.

Combined organ resection and vascular reconstruction:
For stage T4 GBC without distant metastasis infiltrating
surrounding organs, extended radical surgery can be
performed, including combined extrabiliary hepatic duct
resection, right trisectionectomy, portal vein resection and
reconstruction, right hemicolectomy, and pancreaticodu-
odenectomy. Portal vein involvement is the sole obstacle
to RO resection in GBC. For this, radical surgery with
combined portal vein resection and reconstruction can be
considered; otherwise, surgical bile duct drainage could

be used.

Clinical question 5: In patients with resectable GBC, can
anatomical liver resection on the basis of TNM staging
improve the radical (R0) resection rate?

Recommendation 5: In patients with resectable GBC,
anatomical liver resection on the basis of TNM staging is
suggested to ensure negative liver margins (weak recom-
mendation, low certainty of evidence).

The incidence of GBC is low; therefore, it is difficult to
perform large-scale prospective studies. Currently, most
studies are retrospective with small sample sizes, which
may easily lead to bias. In high-incidence areas, such as
China, Chile, India, and Southeast Asia, GBC treatment is
not suff1c1ently standardlzed especially regardmg the lack
of postoperative comprehenswe treatment. Therefore,
some multicenter studies have selection bias.l””>”8! Previous
retrospective case—control studies have shown that in
resectable patients with GBC, anatomical liver resection
on the basis of TNM staging can effectively improve the
radical (RO) resection rate.””-821

dCCA

Radical RO resection is effective to achieve a cure. Intraopera-
tive frozen pathology examination of bile duct margins
and pancreatic duct margins is necessary to confirm the
absence of tumor involvement.

Surgical approach: For distal bile duct cancer, pancreati-
coduodenectomy could be used with confirmed negative
margins. In early-stage distal bile duct cancer, laparoscopic
and robotic-assisted surgeries show no significant differences
in long-term efficacy compared with open surgery, but
laparoscopic and robotic-assisted approaches offer clear
advantages in terms of postoperative rapid recovery.

Lymph node dissection: The regional lymph node
dissection scope includes lymph nodes within the hepa-
toduodenal ligament, lymph nodes in front of and behind
the pancreas and duodenum, as well as lymph nodes on
the right side of the superior mesenteric artery. To accu-
rately determine the N stage, it is suggested to dissect a
minimum of 12 lymph nodes.
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Among patients with advanced cholangiocarcinoma,
hepatopancreaticoduodenectomy (HPD) has a high com-
plications rate and should be performed in high-volume
hospitals. Patients are expected to achieve RO resection
and potential long-term survival after rigorous preopera-
tive evaluation. HPD might be considered an option for
those for whom RO resection is achievable.

Clinical question 6: What is the efficacy and safety of
perioperative early release after surgery (ERAS) in patients
with BTC?

Recommendation 6: In patients with cholangiocarci-
noma, perioperative ERAS can help improve perioperative
safety, shorten postoperative hospitalization time, and
reduce the incidence of perioperative complications
(strong recommendation, moderate certainty of evidence).

Few high-quality systematic reviews, meta-analyses, or
RCTs have evaluated perioperative ERAS in BTC. However,
there are numerous systematic reviews, meta-analyses,
and clinical guidelines for upper gastrointestinal surgery,
pancreaticoduodenectomy, and hepatectomy recommend-
ing ERAS, and most surgical methods for bile duct cancer
are included.!®*5! High-quality clinical studies of periopera-
tive ERAS in BTC should be performed to improve the
level of evidence.

Perioperative treatment

Endoscopic treatment for jaundice

The details are shown in the section of “Endoscopic interven-
tions”.

Interventional therapy for jaundice

Percutaneous transhepatic cholangial drainage (PTCD)
could be actively performed for patients who do not
receive endoscopic drainage or cannot receive endoscopic
drainage for jaundice reduction owing to poor general
condition. PTCD is easy to perform and convenient for
drainage of multiple bile ducts. ERCP is not very effective
in the treatment of Bismuth—Corlette IV hCCA, mainly
because of the high location of the obstruction, multi-
branch bile duct involvement, and capillary obstruction
around bile ducts. For such patients, PTCD or ERCP with
PTCD could reduce jaundice because ultrasound-guided
puncture can be performed in the proximal bile duct. In
principle, the bile ducts of the preserved liver should be
reserved for PTCD. Although related complications, such
as pancreatitis, caused by ERCP can be avoided, PTCD
has the associated risks of puncture bleeding, needle-tract
implantation, and electrolyte disturbance caused by exter-
nal bile drainage, intraoperatively. Collected bile can be
transfused, if possible, to avoid these risks. For patients
who require long-term drainage, biliary stent implanta-
tion via PTCD is often used to reduce body fluid loss.

Clinical question 7: Could preoperative biliary drainage
improve the perioperative safety of patients with jaundice?
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Recommendation 7: Patients with cholangitis, serum
bilirubin concentrations >200 pumol/L, and large liver
resections (greater than 60%) are recommended to receive
preoperative therapy to decrease bilirubin concentrations
(strong recommendation, moderate certainty of evidence).

Although there are some inconsistencies in the conclusions
of previous systematic reviews and meta-analyses, ¢8I
the results of subgroup analysis in relevant studies, with
eligible single-arm and retrospective clinical studies, as
well as domestic and international guidelines and expert
consensus statements, ®*?! recommend that preoperative
reduction of bilirubin in patients with cholangitis, serum
bilirubin concentrations >200 umol/L, and the need for
extensive liver resection can reduce postoperative com-
plications. Large-scale multicenter RCTs are needed to
provide further evidence.

Nutritional support

Owing to the important functions of the biliary system in
collecting and transporting bile, most patients with biliary
malignancies have the risk of malnutrition perioperatively.
Preoperative nutritional therapy can reduce morbidity
associated with postoperative complications. Therefore,
nutritional assessments and nutritional therapy are key
components in preoperative preparation. The Nutritional
Risk Screening 2002 tool for nutritional risk screening
and Patient-Generated Subjective Global Assessment for
nutritional assessment of patients with malignant tumors
can be used. The appropriate nutritional route can be
intravenous or enteric (oral, tube feeding). Biliary tract sur-
gery causes less damage to the lower gastrointestinal tract
compared with other gastrointestinal surgeries. Therefore,
placing a jejunal feeding tube or creating a jejunostomy
is often performed in patients who require postoperative
nutritional support. For patients with excessive bile loss,
bile autoinfusion combined with enteral nutrition could
be considered to improve gastrointestinal function.

Improving blood coagulation function

Patients with biliary tract tumors may have varying
degrees of coagulation disorder before surgery owing to
the combination of liver function damage and obstruc-
tive jaundice. Improving the patient’s coagulation status
and correcting existing coagulation abnormalities before
surgery can effectively reduce intraoperative bleeding and
blood product consumption; thereby improving perioper-
ative safety.

Management of postoperative complications

Biliary fistula: Postoperative biliary fistulas in malignant
tumors of the biliary tract are often caused by lax man-
agement of the bile duct after liver resection and leakage
at the biliary intestinal anastomosis. The treatment of
postoperative biliary fistula mainly comprises the follow-
ing: (1) Routine treatment: With anti-infection medications,
nutritional support, and the maintenance of water, elec-
trolyte, and acid-base balance, some biliary fistulas
can self-heal through effective abdominal drainage; (2)
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Percutaneous biliary drainage: This is the foundation for
treating biliary fistula; and (3) Surgical treatment: When
conventional treatment and minimally invasive treatment
are ineffective and the patient’s condition deteriorates,
abdominal surgery is the only option. The surgery mainly
involves lavage to remove bile in the abdominal cavity,
establishing sufficient external drainage, and determining
and appropriately repairing the fistula.

Pancreatic fistula: Partial pancreaticoduodenectomy is
the main cause of postoperative pancreatic fistula in some
patients with bile duct tumors. Treatments of clinical pan-
creatic fistula include non-surgical treatment (drainage,
infection control, and nutritional support) and surgical
treatment (when non-surgical treatment is ineffective).

Postoperative bleeding: Non-surgical treatment can be
considered for mild early postoperatlve bleeding while
closely observing the patient’s clinical signs and symptom:s.
For moderate to severe early abdominal bleeding, surgical
treatment is often performed. If gastrointestinal bleeding
or delayed bleeding is suspected, vascular intervention,
endoscopy, and surgery if necessary, could be selected on
the basis of technical capability and the presence of stable
hemodynamics.

Chylous fistula: Chylous fistula is a postoperative compli-
cation in patients with malignant biliary tumors. The main
treatment measures include: (1) dietary control: fasting
combined with total parenteral nutritional support can
effectively reduce the amount of chyle and the duration
of the fistula; (2) use of somatostatin and its analogs; and
(3) interventional and surgical treatment including punc-
ture and drainage, embolization to achieve lymphatic
sclerosis, abdominal vein bypass surgery, and lymphatic
anglography combined with surgical ligation.

Abdominal infection: Postoperative abdominal infections
and abscesses in malignant biliary tumors are usually
caused by pancreatic or biliary fistulas. Broad-spectrum
antibiotics are preferred as initial empirical therapy. Mul-
tiple samples including the drainage fluid, infected tissue,
or blood for bacterial culture can eliminate contaminated
bacteria, determine the possible pathogenic bacterial
spectrum, and perform drug sensitivity tests to guide
antibacterial treatment. Puncture and drainage performed
as soon as possible, or open surgery if necessary, could
address abdominal fluid accumulation and abscess.

Hepatic insufficiency and liver failure: This is a serious
complication after liver resection, often related to uncor-
rected preoperative liver function, excessive liver resection
volume, excessive blood loss during anesthesia, and pro-
longed hepatic portal occlusion time. Active improvement
of coagulation function, and if necessary, administration
of fibrinogen or prothrombin complex and other anticoagu-
lant drugs will benifit.

Systemic therapy

BTCs present with minimal symptoms, and nearly two-
thirds of patients with these tumors present with advanced
disease at diagnosis. Additionally, in 68%-86% of
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resections, the cancer eventually recurs either locoregion-
ally or at a distance. Thus, systemic therapy that includes
neoadjuvant therapy, adjuvant therapy, first-line (i.e., the
first systemic therapy after the diagnosis of advanced can-
cer) and second-line therapy (i.e., replacement systemic
drugs for patients who experience tumor progression after
first-line treatment), and immunotherapy and targeted
therapy play essential roles in the treatment of BTCs.I!l

Clinical question 8: What is the effectiveness of neoadjuvant
therapy for BTC?

Recommendation 8.1: For patients with borderline
resectable and locally advanced BTC, preoperative
chemotherapy or radiochemotherapy is suggested to
permit surgical treatment and improve survival (weak
recommendation, low certainty of evidence).

Recommendation 8.2: For patients with resectable BTC,
there is currently insufficient evidence to suggest that
neoadjuvant chemotherapy could improve survival (weak
recommendation, low certainty of evidence).

The current recommendation is based on small-sample pro-
spective and retrospective clinical studies.[”>1°! Currently,
there is insufficient evidence to recommend neoadjuvant
therapy. However, preoperative chemotherapy is suggested
for patients with borderline resectable and locally advanced
BTC to allow for surgery. Chemotherapy options mainly
involve first-line treatment with a high objective response
rate. Studies are currently being performed, with varying
results that are worth anticipating. There is little direct
RCT evidence to support chemotherapy, and high-quality
RCTs are needed to resolve these issues.

Clinical question 9: What is the effectiveness and safety
of adjuvant chemotherapy for BTC?

Recommendation 9: Adjuvant chemotherapy is recom-
mended after resection for patients with BTC (strong
recommendation, high certainty of evidence).

The current recommendation is based on the results
of two RCTs. The BILCAP study was a randomized,
controlled, multicenter, phase III study. In the intention-
to-treat analysis, median overall survival was 51.1 months
in the capecitabine group compared with 36.4 months in
the observation group (P = 0.097).1'2l The JCOG1202
trial was an open-label, multicenter, randomized, phase
I trial. The 3-year overall survival rate was 67.6% in
the observation group compared with 77.1% in the S-1
group (P = 0.008).'%! Furthermore, many studies have
provided evidence supporting the effect of adjuvant
chemotherapy.l'%*1121 With these studies, many regimens
could be chosen as adjuvant chemotherapy.

Clinical question 10: What is the recommended first-line
treatment to improve the survival of patients with BTC?

Recommendation 10.1: Patients with advanced BTC can
receive suitable first-line systemic treatment regimens on
the basis of the patient’s performance status (PS) (strong
recommendation, high certainty of evidence).
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Recommendation 10.2: For patients with good PS (0-1),
gemcitabine combined with cisplatin and durvalumab,
gemcitabine combined with cisplatin and pembroli-
zumab, gemcitabine combined with cisplatin and S-1,
gemcitabine combined with cisplatin, and gemcitabine
combined with S-1 are recommended (strong recommen-
dation, high certainty of evidence). Furthermore, many
other regimens also demonstrated potential therapeutic
efficacy. The following could be considered: folinic acid +
fluorouracil (FU) + irinotecan + oxaliplatin (mFOLFIRI-
NOX); nanoparticle albumin-bound (nab)-paclitaxel plus
gemcitabine; gemcitabine and cisplatin (GP) plus dur-
valumab with tremelimumab; nab-paclitaxel combined
with GP; gemcitabine + oxaliplatin (GEMOX) combined
with toripalimab and lenvatinib; and GEMOX combined
with donafenib and tislelizumab (weak recommendation,
moderate certainty of evidence).

Recommendation 10.3: For patients with acceptable
PS (1-2), the following can be considered: gemcitabine
combined with oxaliplatin; capecitabine combined with
oxaliplatin (strong recommendation, high certainty of
evidence); especially for KRAS wild-type patients; gem-
citabine combined with oxaliplatin and erlotinib (strong
recommendation, high certainty of evidence); and gem-
citabine combined with oxaliplatin and panitumumab
(weak recommendation, moderate certainty of evidence).

Recommendation 10.4: For patients with poor PS (>2),
gemcitabine monotherapy; capecitabine monotherapy;
5-FU monotherapy; or S-1 monotherapy can be considered
(strong recommendation, high certainty of evidence).

The recommendations are based on the results of six
phase IIT RCTs. According to the ABC-02 study, GP is a
standard first-line treatment regimen.!''3 According to
the JCOG1113/FUGA-BT study, the efficacy of gemcitabine
combined with S-1 (GS) is not inferior to the GP regi-
men.["" According to Kim et al,1’! capecitabine
combined with oxaliplatin (XELOX) is not inferior to
GEMOX and can also be recommended as a first-line
treatment. According to the KHBO1401-MITSUBA
study, gemcitabine, cisplatin plus S-1 (GCS) is superior
to the GP regimen and may be a new first-line standard
chemotherapy regimen for advanced BTC.!"'¢! According
to the TOPAZ-1 trial, the combination of duvalizumab
and GP is superior to the GP regimen and can be a first-
line standard regimen for advanced BTC patients.!!!”!
According to the KEYNOTE-966 study, the combination
of pabolizumab and GP is superior to GP alone, and can
be used as a first-line standard regimen for advanced
BTC patients.["''8 There are multiple other studies in the

phase II and exploratory stages, and the results are antici-
pated.[115,119-129]

Clinical question 11: What is the recommended second-

line treatment to improve the survival of patients with
BTC?

Recommendation 11.1: Patients with advanced BTC can
receive appropriate second-line systemic treatment regi-
mens on the basis of their PS to improve survival (strong
recommendation, high certainty of evidence).
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Recommendation 11.2: For patients with good PS (0-1)
who receive GP chemotherapy as first-line therapy, 5-FU
combined with oxaliplatin (strong recommendation, high
certainty of evidence), 5-FU combined with liposomal
irinotecan (strong recommendation, moderate certainty of
evidence), regorafenib (weak recommendation, moderate
certainty of evidence), and trametinib (weak recommen-
dation, low certainty of evidence) could be considered,
as well as S-1 and 5-FU (weak recommendation, low
certainty of evidence).

Recommendation 11.3: For patients with acceptable PS
(1-2) who receive GP chemotherapy as first-line therapy,
modified 5-FU combined with irinotecan or modified
5-FU combined with oxaliplatin could be considered
(weak recommendation, moderate certainty of evidence).

Recommendation 11.4: For patients with poor PS (>2)
who receive gemcitabine as first-line therapy, irinotecan
monotherapy may be considered, with efficacy not inferior
to that of capecitabine combined with irinotecan chemo-
therapy (weak recommendation, moderate certainty of
evidence); capecitabine monotherapy may be considered
(weak recommendation, moderate certainty of evidence).

The current recommendation is based on the results
of RCTs. According to the ABC-06 study, FOLFOX
should become the standard chemotherapy regimen for
second-line treatment of advanced biliary cancer.!'3"
According to the NIFTY study results, liposome irinote-
can combined with 5-FU and folic acid can be considered
an important second-line option for advanced biliary
cancer. 311 Additionally, there are some clinical studies
with relatively low levels of evidence, and further studies
are worthwhile.[132-13%

Clinical question 12: Can the survival of patients with
advanced BTC with specific gene mutations be improved
by targeted therapy?

Recommendation 12.1: For some patients with advanced
BTC with specific genetic mutations, specific targeted
drugs are recommended after standard treatment failure,
which can improve survival (strong recommendation,
high certainty of evidence).

Recommendation 12.2: For the presence of NTRK
gene fusion, entrectinib or lorlatinib can be chosen after
standard treatment failure (strong recommendation, high
certainty of evidence).

Recommendation 12.3: For the presence of RET gene
fusion, selpercatinib or pralsetinib can be selected after
standard treatment failure (strong recommendation, high
certainty of evidence).

Recommendation 12.4: For the presence of FGFR2 gene
fusion or rearrangement, after standard treatment failure,
pemigatinib, infigratinib, futibatinib (strong recommen-
dation, high certainty of evidence), erdafitinb (weak
recommendation, moderate certainty of evidence), and
derazantinib could be selected (weak recommendation,
low certainty of evidence).

10
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Recommendation 12.5: For patients with BRAF-V600E,
dabrafenib combined with trametinib could be chosen
after standard treatment failure (weak recommendation,
low certainty of evidence).

Recommendation 12.6: For patients with IDHI muta-
tions, ivosidenib can be chosen after standard treatment
failure (strong recommendation, high certainty of evi-
dence).

Recommendation 12.7: For HER2-positive patients,
after standard treatment failure, the combination of
pertuzumab and trastuzumab could be considered (weak
recommendation, low certainty of evidence).

The current recommendation is based on the results of
clinical trials guided by eligible biomarkers, with spe-
cific genetic variations, namely FGFR2 rearrangement/
gene fusion, IDH1 mutation, NTRK gene fusion, RET
gene fusion, HER2-positive status, and BRAF-V600E
mutation.['21140-152] There are also clinical studies with
relatively low levels of evidence, and further research is
warranted.

Clinical question 13: Can the survival of patients with
advanced BTC be improved by immunotherapy?

Recommendation 13.1: In the first-line systemic treat-
ment of advanced BTC, for patients with good PS,
gemcitabine combined with cisplatin and durvalumab, or
gemcitabine combined with cisplatin and pembrolizumab
can be considered (strong recommendation, high certainty
of evidence).

Recommendation 13.2: For patients with dMMR/MSI-
H, immunotherapy alone can be considered (strong recom-
mendation, high certainty of evidence).

The current recommendation is based on the results of
RCTs. According to the TOPAZ-1 trial, first-line treatment
with gemcitabine, cisplatin, and duvalizumab can signifi-
cantly prolong the survival of patients with unresectable
or metastatic BTC.[''7133] According to the results of the
KEYNOTE-966 trial, the first-line treatment of unresect-
able or metastatic BTC with gemcitabine, cisplatin, and
pembrolizumab can significantly prolong survival.l'!8]
For unresectable or metastatic BTC with dMMR/MSI-H
gene mutations, single PD-1 inhibitors have good ther-
apeutic effects.'>* There are also clinical studies with
relatively low levels of evidence, and further research is
warranted.[135-158]

Radiotherapy

With rapid developments in modern radiotherapy tech-
niques, this modality plays an important role in patients
with various stages of BTC. Intensity-modulated radio-
therapy is now widely used in different medical centers.
Stereotactic body radiotherapy (SBRT) has recently gained
attention because of the advantage of dose distribution,
which is dependent on the tumor location and the limited
doses to adjacent organs at risk (OAR). Additionally,
some small-sample studies suggested that hypofractionated
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proton beam radiotherapy can achieve good local con-
trol for patients with BTC; phase III clinical trials are
in progress.!'*l On the basis of different treatment pur-
poses, radiotherapy can be classified into four categories:
adjuvant radiotherapy, neoadjuvant radiotherapy, radical
radiotherapy, and palliative radiotherapy.

Adjuvant radiotherapy

Surgery is the main radical treatment for patients with
BTC, but the prognosis is relatively poor, especially for
patients with high-risk factors. A prospective phase II
study (SWOG S0809) and some meta-analyses showed
significant survival benefits of adjuvant radiotherapy for
patients with eCCA or GBC and high-risk factors (R1
resection and/or positive lymph nodes).['1%1¢0-167I Adjuvant
radiotherapy is suggested to begin within 8 weeks after
surgery or after 2-4 cycles of adjuvant chemotherapy.
The clinical target volume (CTV) of adjuvant radiotherapy
could include the tumor bed and draining regional lymph
nodes. The planning target volume is created by expand-
ing CTV with 3-5-mm uniform margins. The suggested
radiation dose is 45.0-50.4 Gy as 1.8-2.0 Gy per frac-
tion to draining regional lymph nodes, and 54-60 Gy as
1.8-2.0 Gy per fraction to the tumor bed, depending on
the resection margin positivity and the limited doses of
OAR_[168,169]

Neoadjuvant radiotherapy

Neoadjuvant radiotherapy is an option for patients with
BTC and a high risk of recurrence. Some retrospective
studies found that neoadjuvant chemoradiotherapy could
achieve tumor downstaging and OS improvement with
no increase in surgical-related complications.!*3170-171]
Radiotherapy can also transform some unresectable
BTCs to resectable.®*!72 However, the recommendation
of neoadjuvant radiotherapy for patients with BTC is
based on small-sample studies, with a lack of high-level
evidence, and rigorous screening and further exploration
is necessary. The CTV of neoadjuvant radiotherapy could
include the primary lesion and metastatic lymph nodes,
and may include high-risk draining regional lymph nodes.
The PTV is determined by expanding the CTV with
3-5-mm uniform margins. The suggested radiation dose
is 45.0-50.4 Gy as 1.8-2.0 Gy per fraction. SBRT is an
option when the tumor size is small and there is no lymph
node metastasis. Dose segmentation of 40 Gy as 8 Gy
per fraction could be considered according to the UCLA
Cancer Center.['73]

Radical radiotherapy for locally advanced BTG

The efficacy of chemotherapy alone is relatively poor for
patients with locally advanced BTC. Numerous retrospec-
tive studies consistently showed that chemoradiotherapy
could improve OS significantly compared with chemother-
apy alone.['74182] Conventional radiotherapy is suggested
when there is a large target volume. The suggested radia-
tion dose is 45.0-50.4 Gy as 1.8-2.0 Gy per fraction; >60
Gy is considered to the gross tumor volume if the doses to
the OAR meet the limits. SBRT could be considered when
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the lesion is relatively small,'#3184 and a biologically
effective dose of >80.5 Gy is suggested if the doses to
the OAR meet the limits. The dose segmentation can be
administered as 30-50 Gy as 3-5 fractions or 67.5 Gy
as 15 fractions."®*l Concurrent fluoropyrimidine-based
chemotherapy (fluorouracil or capecitabine) is suggested,
and concurrent gemcitabine can also be considered.!'8¢!

Palliative radiotherapy

For patients with advanced BTC, palliative radiotherapy
can relieve symptoms and improve local control. The tar-
get volume and dose of palliative radiotherapy are based
on the tumor burden, tumor location, and the patient’s
physical condition.

Clinical question 14: What is the effectiveness and safety
of adding adjuvant radiotherapy to standard adjuvant
chemotherapy for BTC after surgery in patients with
high-risk factors?

Recommendation 14: Adjuvant radiotherapy is recom-
mended for eCCA or GBC after surgery in patients with
high-risk factors (R1 resection and/or positive lymph
nodes) (strong recommendation, moderate certainty of
evidence).

The current recommendations are based on the results of
RCTs, single-arm clinical studies, and meta-analyses of
observational studies. For patients with eCCA or GBC
and high-risk factors (R1 resection and/or positive lymph
nodes) after surgery, the addition of adjuvant radiotherapy
can improve OS significantly, with consistent evidence.
The side effects of adjuvant radiotherapy are tolerable,
with high safety. Additionally, the costs of adjuvant radio-
therapy are affordable and within the scope of medical
insurance. The heterogeneity of the included population is
high, with significant differences in tumor location, tumor
stage, and ethnicity. However, there is little direct RCT
evidence to confirm this recommendation; high-quality
RCTs are needed.

SWOG S0809 is the only prospective, single-arm, phase II
study of adjuvant radiotherapy for BTC after surgery.!'!"
The study included patients with eCCA or GBC after
radical resection, with stage pT2—4 cancer, or N+ or R1
resection. Patients received chemotherapy followed by
concurrent capecitabine and radiotherapy. Seventy-nine
eligible patients were treated (RO, # = 54; R1, n = 25).
Median OS for all patients was 35 months; 34 months for
RO and 35 months for R1. Median disease-free survival
for all patients was 26 months; 26 months for RO and 23
months for R1. OS was significantly higher with adjuvant
radiotherapy than without regarding the expected rates on
the basis of historical controls. The most common grade
3—4 adverse effects were neutropenia (44%), hand-foot
syndrome (11%), diarrhea (8%), lymphopenia (8 %), and
leukopenia (6%). A meta-analysis included 14635 patients
with eCCA or GBC from 21 retrospective studies.['®! The
S-year OS rate was higher in the adjuvant radiotherapy
group than that in the no-radiotherapy group (odds ratio
[OR]: 0.63; 95% CI: 0.50-0.81; P = 0.0002). The 5-year
OS rate was significantly higher for patients with lymph
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node-positive disease (OR: 0.15; 95% CI: 0.07-0.35; P
<0.001) and margin-positive disease (OR: 0.40; 95% CI:
0.19-0.85; P = 0.02) in the adjuvant radiotherapy group
compared with the no-radiotherapy group. Three other
meta-analyses performed subgroup analyses for lymph
node- or resection margin-positivity, and consistently
showed survival benefits with adjuvant radiotherapy for
patients with eCCA or GBC and high-risk factors (R1
resection and/or positive lymph nodes).!160-163.166]

Clinical question 15: Is the addition of radiotherapy to
chemotherapy necessary for patients with unresectable
locally advanced BTC?

Recommendation 15: For patients with unresectable
locally advanced BTC, radiochemotherapy is recom-
mended and could improve prognosis and quality of life
(strong recommendation, low certainty of evidence).

For unresectable, non-metastatic locally advanced BTC,
prospective studies confirmed the effectiveness and safety
of chemoradiotherapy, and many large-sample retrospec-
tive studies also consistently showed survival benefits
with chemoradiotherapy compared with chemotherapy
alone. Radiotherapy is effective and safe, and the costs are
within the scope of medical insurance. However, results
from large-scale RCTs are still lacked.

Two prospective studies!'®®137 have confirmed the effec-
tiveness and safety of chemoradiotherapy for patients
with locally advanced BTC. However, the only prospective
phase II RCT, FFCD-9902, was terminated early. Another
prospective phase II clinical triall'®¢! from Italy included
27 patients with unresectable, non-metastatic eCCA who
received chemoradiotherapy (gemcitabine). The median
OS was 14 months, the 2-year OS was 27%, the 2-year
local control rate was 29%, and 37% of the patients suf-
fered > grade 3 acute toxicity. A large-sample analysis of
the SEER database included 4027 patients with unresecta-
ble iCCA, 847 (21%) patients underwent radiotherapy,
whereas 3180 did not. After propensity score matching,
radiotherapy was associated with significantly better OS
vs. no radiotherapy (adjusted hazard ratio [HR]: 0.8544,
95% CI: 0.7722-0.9453; P = 0.002) and cancer-specific
survival (adjusted HR: 0.8563, 95% CI: 0.7711-0.9509;
P = 0.004).'7# An analysis of the National Cancer Data-
base included 1636 patients with unresectable, localized
iCCA who received chemotherapy, of which 23% also
received radiotherapy. The 2-year OS was 26% and 20%
for chemoradiotherapy and chemotherapy-alone groups,
respectively (P = 0.001). Multivariate analysis showed
that chemoradiotherapy remained significantly associated
with improved OS (HR: 0.80, 95% CI: 0.71-0.91;
P = 0.001)."”3! Another analysis of the National Can-
cer Database included 2966 patients with unresectable,
non-metastatic e€CCA and showed that chemoradiotherapy
was associated with better survival compared with
chemotherapy alone, with a median OS of 14.5 and 12.6
months, respectively (HR: 0.84; P <0.001). The majority
of the benefit was observed for patients able to undergo
eventual surgery.!!7¢!
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Endoscopic treatment

Endoscopic interventions could provide both biliary
drainage as well as locoregional tumor treatment. For
patients with severe obstructive jaundice, biliary drainage
is common to improve hepatorenal function and prevent
infection. The choice of drainage access (endoscopic or
percutaneous) depends on the patient’s condition, local
expertise, tumor location, and follow-up treatment. It is
worth noting that routine preoperative biliary drainage is
not recommended and is only indicated in select patients
after multidisciplinary consultation.'®8) Generally, for
dCCA, ERCP is preferred, while for hCCA, the choice
often depends on individual patient circumstances, and
multidisciplinary collaboration is needed.

Radiofrequency ablation (RFA) and photodynamic therapy
(PDT) are the main endoscopic locoregional therapies for
unresectable eCCA. RFA and PDT could achieve local
tumor control and optimize stent patency by inducing
tumor necrosis. Currently, RFA and PDT are used increas-
ingly worldwide, and growing evidence tends to support
survival benefits.

Clinical question 16: Is endoscopic biliary drainage
superior to percutaneous drainage in the management of
obstructive eCCA?

Recommendation 16.1: We recommend ERCP for biliary
drainage of obstructive distal cholangiocarcinoma (strong
recommendation, moderate certainty of evidence).

Recommendation 16.2: Multidisciplinary collaborations
could be performed to determine the optimal biliary
drainage method (ERCP, PTCD, EUS-biliary drainage) for
obstructive hCCA (weak recommendation, low certainty
of evidence).

For patients with dCCA, ERCP is the preferred method
of biliary drainage.['®”) Compared with PTCD, ERCP has
the advantages of less AEs, lower costs, longer survival,
less seeding metastasis, and lower recurrence rates.!!8%-1%3]
However, the choice remains controversial for patients
with hCCA. Incomplete biliary drainage may induce or
aggravate infection, potentially hindering tumor resecta-
bility. The risk of seeding metastasis by PTCD is also of
great concern. Additionally, biliary drainage for hCCA,
whether endoscopic or percutaneous, often demands
high-level skill and adequate support. Therefore, multidis-
ciplinary collaborations should be performed to choose
the optimal method.[188194]

A 2016 multicenter retrospective study included 376
patients with resectable dCCA from 30 centers.['”? With
propensity score matching analysis, ERCP had a higher
S-year survival rate and a lower recurrence rate of seed-
ing metastasis compared with PTCD (52.5% vs. 34.7%,
respectively, P = 0.017; 10.7% wvs. 30.7%, respectively,
P = 0.006). Three studies reported similar results.[!8-171]
A US national cohort study demonstrated that the AE rate
with ERCP (8.6%, 640/7445) was lower than that with
PTCD (12.3%, 208/1690) for malignant biliary obstruc-
tion.!"?3! The risk difference was higher for patients with
distal vs. proximal malignant obstruction. Additionally,
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ERCP was associated with shorter hospitalization dura-
tion and lower costs vs. PTCD.

For patients with hCCA, the choice of biliary drainage
method remains controversial. Two RCTs (the DRAINAGE
Trial and the INTERCPT Trial) aimed to compare ERCP
and PTCD; however, both trials were terminated early
because of high mortality with PTCD and unfulfilled
enrollment.['?>1961 A 2023 meta-analysis!!*’! (17 studies,
2284 patients) reported no significant difference in tech-
nical and clinical success rates by preoperative drainage
method (PTCD wvs. ERCP). Comparing the methods,
PTCD was associated with fewer AEs, while ERCP was
associated with shorter hospitalization duration. For
palliative drainage, PTCD demonstrated a higher clinical
success rate and less post-drainage cholangitis vs. ERCP.
Another meta-analysis compared the short- and long-term
outcomes with both methods, and found that ERCP and
PTCD had similar technical success and 30-day mortality
rates, as preoperative drainage methods."”8! PTCD was
associated with lower risks of AEs, method conversion,
and pancreatitis vs. ERCP. However, long-term, ERCP was
associated with a lower risk of seeding metastasis, lower
5-year recurrence rates, and better 5-year OS vs. PTCD.
A 2019 meta-analysis!'®”! (10 studies, 2464 patients)
evaluated seeding metastasis and found that ERCP was
associated with a much lower risk compared with PTCD
(10.5% vs. 22.0%, respectively; OR: 0.35,95% CI: 0.23—
0.53). A subgroup analysis yielded the similar results for
both hCCA and dCCA (OR: 0.27, 95% CI: 0.13-0.56
and OR: 0.32, 95% CI: 0.17-0.60, respectively). Further-
more, surgeon experience and adequate support should
be considered owing to the need for high-risk advanced
procedures for hCCA.

Clinical question 17: Could endoscopic RFA and PDT
prolong OS in patients with unresectable eCCA?

Recommendation 17: RFA and PDT may be considered
alternatives in the palliative treatment of unresectable
eCCA, which may provide survival benefits (weak recom-
mendation, moderate certainty of evidence).

Some small RCTs!?%2° and nearly all meta-analy-
ses!29272111 showed that RFA and PDT could significantly
improve OS and stent patency. Two RCTs failed to obtain
positive results, possibly due to different etiologies,
number of RFA sessions, and stent type and exchange
intervals.l2'22131 With comparable AE rates to those with
stenting alone, RFA and PDT are also safe, and cost-
effective. As a promising therapeutic option, high-quality
studies with large sample sizes are warranted to confirm
the roles of these treatments.

A 2022 updated meta-analysisl?’! (19 studies, 1946
patients) showed that compared with stenting alone for
unresectable malignant biliary obstruction, RFA had
better OS (HR: 0.55, 95% CI: 0.48-0.63; P <0.001),
longer survival (standard mean difference: 2.20, 95%
CI: 1.17-3.22; P <0.001), and longer stent patency
(standard mean difference: 1.37, 95% CI: 0.47-2.26;
P = 0.003). There were no significant differences in the rates of
postoperative abdominal pain, mild bleeding, cholangitis,
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and pancreatitis (all P >0.05). Another two meta-analyses
confined to patients with eCCA or hCCA obtained simi-
lar results.l232%5] Four RCTs evaluated RFA vs. stenting
alone, 2002012122131 among which, two RCTs obtained
negative results, possibly owing to patient heterogeneity
and different protocols (number of RFA sessions, and stent
type and exchange intervals).[?°%2°1] Additionally, RFA is
likely to be cost-effective, supported by an incremental
cost-effectiveness ratio of £14,392 per quality-adjusted
life-years, lower than the threshold of £20,000.1214

A 2022 meta-analysis?® (55 studies, 2146 patients)
showed that PDT was associated with an OS of 11.9
(95% CI: 10.7-13.1) months, which was much better
than that for the RFA (8.1 months, 95% CI: 10.7-13.1)
and stent-only groups (6.7 months, 95% CI: 4.9-8.4).
The stent patency rate was 6.1 (95% CI: 4.2-8) months
for PDT, 5.5 (95% CI: 4.2-6.7) months for RFA, and 4.7
(95% CI: 2.6-6.7) months for stenting alone. Two small
RCTs, 2152161 and multiple prospective studies!?!”->2!) and
meta-analyses?*2!!l obtained similar results regarding
the survival benefits of PDT. Additionally, combined
PDT and chemotherapy could further improve survival
without increased AFE rates.[???l However, a concern was
the risk of phototoxicity in patients with cholangitis,
which occurred at a considerable rate of 23.4% (95% CI:
17.1%-31.3%),2°4 and postoperative adequate drainage
should be ensured.

Rehabilitation and supportive treatment

Pain

Pain is experienced by 55% of patients who undergo
anticancer treatment and occurs in 66% of patients
who have advanced, metastatic, or terminal disease.
Chronic cancer-related pain comprises chronic cancer
pain caused by the primary cancer or metastases and
chronic post-cancer treatment pain caused by anticancer
treatment.!?2*/ Pain management plays an important role
in oncologic management. The WHO has developed
guidelines for the pharmacologic and radiotherapeutic
management of cancer pain in adults and adolescents
to provide evidence-based guidance. These guidelines
recommend a three-step analgesic ladder for cancer pain
management.?%4 Regularly scheduled analgesics could be
considered if there is continuous pain. Analgesic regimens
may include an opioid, nonsteroidal anti-inflammatory
drugs, acetaminophen, and adjuvant analgesics. Moreover,
psychosocial support, patient and family education,
and multidisciplinary care are important. Interventional
therapy can be considered when patients experience inade-
quate pain management despite pharmacologic therapy,
or when patients cannot tolerate an opioid titration pro-
gram because of AFs.[225-228]

Nutritional support

Patients with BTC may also have emaciation, indigestion,
and fat malabsorption. Research has shown that oral
nutritional supplements can improve the nutritional status
of patients with BTC.[??°l Given the varying conditions
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between patients, an initial individualized nutritional
assessment is paramount. The Nutritional Risk Screen-
ing tool (NRS-2002) can be used for nutritional risk
assessment in hospitalized patients. Concurrent use of
the Subjective Global Assessment or Patient-Generated
Subjective Global Assessment tool for nutritional assess-
ment is reccommended. Furthermore, a patient’s nutritional
needs may change with treatment progression and disease
variability. Continuous monitoring and adjustments to tar-
geted therapy plans when needed are crucial. This requires
involvement from a multidisciplinary team that comprises
oncologists, dietitians, nurses, and other health experts.

Best supportive care

Supportive care is essential to enhance quality of life and
manage symptoms for patients with BTC. Beyond the
previously mentioned pain management and nutritional
support, several other considerations should be made.
First, BTC can result in obstructed bile flow. PTCD or
ERCP drainage or stenting are primary interventions.?3"!
Additionally, because BTC may affect the liver, regular
monitoring and maintenance of liver function are crucial.
Some patients might also require calcium and vitamin D
supplementation to support bone health. Physical therapy
and physical fitness training can be used for rehabilitation,
restoring the patient’s physical capacity, and enhancing
their quality of life. If a patient has compromised immu-
nity, the use of immunomodulators might be considered.
It is also noteworthy that individuals with malignant
tumors often experience psychological challenges, such
as anxiety, sleep disturbance, and depression, which in
severe cases can lead to suicidal tendencies. It is essen-
tial to closely monitor a patient’s mental and emotional
well-being, improve family and societal support systems,
and seek the assistance of social workers and psychologi-
cal therapists for guidance.

Follow-up

Currently, there is little direct evidence to support a specific
follow-up plan for BTC patients. After radical resection
of BTC, the appropriate follow-up schedule must be dis-
cussed by a multidisciplinary team comprising patients,
surgeons, physicians, pathologists, and other caregivers.
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