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INCIDENCE AND EPIDEMIOLOGY

Biliary tract cancers (BTCs) account for <1% of all human
cancers. Cholangiocarcinoma (CCA) is the second most
common primary liver cancer after hepatocellular carci-
noma (HCC), accounting for w10%-15% of all primary liver
cancers.1 The global mortality rate for CCA has increased
worldwide during recent decades according to World Health
Organization and Pan American Health Organization data-
bases for 32 selected locations in Europe, America, Asia and
Oceania.2 The age-standardised incidence rate for CCA is
low in Europe, the USA and Australasia (0.3-3.5 cases per
100 000 population); however, in regions where liver fluke
infection is common (e.g. Indochina, China and Korea),
incidence is up to 40 times higher, reaching 85 cases per
100 000 population in north-eastern Thailand (the highest
reported value globally).1,3,4

BTCs refer to a spectrum of invasive tumours, usually
adenocarcinomas, arising from the gallbladder or cystic
duct [gallbladder carcinoma (GBC)] or the biliary tree
(CCA). CCA is subclassified as intrahepatic CCA (iCCA),5

arising from bile ductules proximal to the second-order
bile ducts (segmental bile ducts); perihilar CCA (pCCA),
arising in the right and/or left hepatic duct and/or at their
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junction (so-called perihilar bile ducts); and distal CCA
(dCCA), arising from the epithelium distal to the insertion
of the cystic duct.1,6,7 pCCA and dCCA collectively
comprise extrahepatic CCA, although this latter classifica-
tion is discouraged due to insufficient anatomical
specificity.

Combined HCC and CCA is a rare type of liver cancer
regarded as an independent entity, which shares features of
both HCC and CCA, and is associated with an aggressive
disease course and poor prognosis.8,9 Cancers arising from
the ampulla of Vater (the junction of the pancreatic and
distal common bile ducts) are sometimes included under
the term BTC; histologically, they can be pancreatobiliary or
intestinal, arising in the biliary epithelium or small bowel
epithelium, respectively.10 These cancers have a distinct
clinical course and management approach, although they
have often been included in studies of chemotherapy (ChT)
for advanced disease, given their rarity. Ampullary and
mixed HCC/CCA are not discussed in further detail in this
clinical practice guideline (CPG).

Estimates of the relative incidence of the BTCs recognised
by the new International Classification of Diseases (ICD)
11th revision (ICD11) (iCCA, pCCA, dCCA and GBC) have
previously been biased by geography and type of study, as
well as changes and inaccuracies in ICD coding. iCCAs occur
less commonly in East Asia where fluke-related cancers in-
crease the relative proportion of pCCA.11 iCCAs are more
common in studies of advanced disease compared with
adjuvant series due to the greater number of actionable
alterations, availability of tissue for molecular diagnosis and
potentially improved prognosis.12-14 Finally, the changes in
https://doi.org/10.1016/j.annonc.2022.10.506 127



Table 1. Diagnostic and staging investigations in BTC

Procedure Purpose

Blood tests Assess liver function and the presence of
underlying liver or biliary tract disease

ERCP/PTC � biopsy (or
cholangioscopy)

Assessment and treatment of biliary
obstruction
Obtain tissue for diagnosis, histological
classification and NGS

EUS � biopsy Accurate assessment of: locoregional
extension of p/dCCA and GBC; biliary
obstruction; hepatic, vascular and lymph
node invasion; metastases
Obtain tissue for diagnosis, histological
classification and NGS

MRI, including MRCP Accurate assessment of local extension of
p/dCCA, including biliary tract and vascular
anatomy and identification of hepatic
metastases

CT of thorax þ abdomen �
pelvis

Staging of tumourdto detect local/distant
lymphadenopathy and metastatic disease

PETeCT, if available May allow identification of nodal
metastases, distant metastases and disease
recurrence

BTC, biliary tract cancer; CT, computed tomography; dCCA, distal chol-
angiocarcinoma; ERCP, endoscopic retrograde cholangiopancreatography; EUS,
endoscopic ultrasonography; GBC, gallbladder carcinoma; MRCP, magnetic reso-
nance cholangiopancreatography; MRI, magnetic resonance imaging; NGS, next-
generation sequencing; pCCA, perihilar cholangiocarcinoma; PET, positron emission
tomography; PTC, percutaneous transhepatic cholangiography.
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ICD and poor classification have further increased uncer-
tainty.15 Although CCA rates in Asia overall have remained
static, the incidence of iCCA has been steadily increasing in
most Western countries, while the incidence of d/pCCA has
remained stable or decreased.16-18 These trends may be
explained by cross referencing of pCCA to iCCA by previous
versions of the ICD,19 improved diagnostics, changing
migration patterns in the West20 and the increasing burden
of chronic liver disease.21

The incidence of GBC is low in Western Europe and the
United States (1.6-2.0 cases per 100 000 population) and is
decreasing, probably due to the increase in routine chole-
cystectomy.22 Nevertheless, incidence remains high in some
regions (e.g. southern Chile, northern India, Poland, south
Pakistan and Japan).23

Risk factors for CCA, which vary between regions, share
chronic inflammation of the biliary epithelium as a key
feature.18,24 Patients with primary sclerosing cholangitis
(PSC) in Western countries and those with hepatobiliary
flukes or hepatolithiasis in Asian countries are at increased
risk of pCCA. Guidelines for surveillance of patients with PSC
are available. In the absence of clear evidence regarding the
optimal monitoring strategy, annual imaging with magnetic
resonance imaging (MRI) or magnetic resonance chol-
angiopancreatography (MRCP) or ultrasound followed
by investigations with endoscopic retrograde chol-
angiopancreatography (ERCP) and cytology or histology is
generally recommended.25 Cirrhosis and hepatotropic vi-
ruses are risk factors for iCCA, with odds ratios of 22.92
[95% confidence interval (CI) 18.24-28.79] for cirrhosis, 5.10
(95% CI 2.91-8.95) for hepatitis B virus (HBV) and 4.84 (95%
CI 2.41-9.71) for hepatitis C virus (HCV), according to a
recent meta-analysis.26 HBV and HCV should be treated
according to the respective national and international
guidelines. iCCA should be considered in patients with
cirrhosis, although development of HCC, for which patients
should undergo screening, is more likely. Recently, diabetes,
obesity and use of hormonal contraceptives have been
associated with an 81%, 62% and 62% increase in risk of
iCCA, respectively.27,28 Screening for CCA in these newly-
defined at-risk groups has not yet been established.26

Risk of GBC increases with age and it is more common in
women than men. Predisposing conditions that cause
cholecystitis are associated with a higher incidence of GBC.
Gallstones are the strongest risk factor;29 others include
porcelain gallbladder, gallbladder polyps, PSC,30,31 chronic
Salmonella typhi or Helicobacter bilis infection,32 congenital
biliary tree malformations (e.g. choledochal cysts, congen-
ital biliary dilatation and anomalous pancreaticobiliary
ductal junction)33 and obesity.34

DIAGNOSIS, PATHOLOGY AND MOLECULAR BIOLOGY

Diagnosis

It is important to confirm the anatomical location of BTC
(iCCA, pCCA, dCCA or GBC), as every subtype has specific
clinical and molecular features, requiring individualised
work-up and assessment for complications, including biliary
128 https://doi.org/10.1016/j.annonc.2022.10.506
tract obstruction.35 Biliary tumours should be classified
according to ICD11 criteria.

Recommended initial investigations are detailed in
Table 1. Liver function should be assessed via blood tests
and evaluation for the presence of conditions associated
with underlying liver or biliary tract inflammation or injury,
including HBV and HCV infection, risk factors for non-
alcoholic liver disease (non-alcoholic fatty liver disease or
non-alcoholic steatohepatitis) or autoimmune diseases
such as inflammatory bowel disease, PSC or primary biliary
cholangitis. For all BTCs, cross-sectional imaging of the
chest, abdomen and pelvis with multiphase images of the
liver is needed to assess the extent of primary disease and
evaluate for metastases. For p/dCCA and iCCA causing
biliary obstruction, MRCP is helpful to assess biliary tract
and vascular anatomy. Endoscopic ultrasonography (EUS)
allows assessment of locoregional extension of p/dCCA and
GBC.36 It can also identify the location of a biliary
obstruction when a discrete mass is not discernible on
imaging; and can be used for tissue acquisition from the
primary tumour or nodal metastases, depending on their
location. Percutaneous transhepatic cholangiography (PTC)
or ERCP may be used to relieve biliary obstruction. Endo-
scopic retrograde techniques using brushings or biopsy are
comparable and have limited sensitivity for the diagnosis of
malignant biliary strictures; a combination of both only
modestly increases sensitivity.37 Intraductal evaluation and
biopsy with direct visualisation cholangioscopy may be
useful in the assessment of biliary strictures.38
Pathology

Pathological diagnosis should be confirmed via core biopsy
before any nonsurgical treatment. Surgery may be
Volume 34 - Issue 2 - 2023
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undertaken to obtain a pathological diagnosis in patients
with localised tumours amenable to curative surgery. Non-
tumour liver tissue should also be evaluated for underly-
ing liver disease. In patients with biliary obstruction due to
p/dCCA without extraductal metastasis, PTC- or ERCP-
guided biopsies are preferred over biliary brush cytology
and should be carried out whenever possible to ensure
adequate tissue for diagnostic pathology and molecular
profiling. EUS-guided fine needle aspiration or biopsy (FNA
or FNB) may be an option to obtain biopsies of regional
nodes (if enlarged) or the primary tumour, depending on
their location,39 and may be considered if PTC- or ERCP-
guided biopsies are negative or inconclusive. Cases of
tumour seeding along the FNA needle track have been re-
ported;40 the exact level of risk is uncertain, but appears to
be very low. Thus, in patients with potentially resectable
tumours, decisions to undertake primary tumour biopsy via
any transperitoneal approach including EUS should be made
in a multidisciplinary setting.
Molecular diagnostics

CCAs, particularly iCCAs displaying small duct histology, are
enriched for actionable targets and molecular analysis is
recommended in patients with advanced disease suitable
for systemic treatment [see ESMO Scale for Clinical
Actionability of Molecular Targets (ESCAT) for further
detailsdSupplementary Table S1, available at https://doi.
org/10.1016/j.annonc.2022.10.506]. Parallel sequencing of
several genes using focused next-generation sequencing
(NGS) is preferred over single gene testing. NGS can be
carried out on formalin-fixed and paraffin-embedded
tumour tissue and is well suited for tissue biopsies. Alter-
natively, liquid biopsies using cell-free circulating DNA may
be considered, if not enough tumour tissue is available for
NGS. Currently, the gene panel should include the respec-
tive coding DNA regions (target regions) of isocitrate de-
hydrogenase 1 (IDH1), human epidermal growth factor
receptor 2 (HER2)/neu [v-erb-b2 avian erythroblastic
leukaemia viral oncogene homologue 2 (ERBB2)] and BRAF
to test for hotspot mutations, but the rapidly evolving
landscape of drug targets and predictive biomarkers may
soon necessitate larger panels. For tissue-based testing,
gene fusions involving the fibroblast growth factor receptor
2 (FGFR2) and neurotrophic tyrosine receptor kinase (NTRK)
genes should preferably be interrogated at the RNA level
using a panel-based method that can identify fusion tran-
scripts of known and unknown fusion partners. Ideally, this
approach should be combined with parallel DNA testing to
identify break points which mainly involve exons 17 and 18
of FGFR2. Both DNA- and RNA-based NGS assays should
ideally employ hybrid capture or anchored multiplex PCR
technology. Microsatellite instability (MSI) status can be
inferred by an immunohistochemistry (IHC) test evaluating
tumour tissue expression of the DNA mismatch repair
proteins MutL homologue 1 (MLH1), MutS homologue
(MSH)2, MSH6 and PMS1 homologue 2 (PMS2). Alterna-
tively, DNA-based assays analysing the composition and
Volume 34 - Issue 2 - 2023
length of microsatellites can be used. The preferred tech-
nology (e.g. NGS, RNA sequencing, IHC) depends on the
targets and the availability of material for testing (e.g. tissue
or circulating tumour DNA). Discussion with a molecular
pathologist or the molecular tumour board is strongly
recommended.

Serum carbohydrate antigen (CA) 19-9, also known as
sialylated Lewis A antigen, is a nonspecific marker which can
be elevated in patients with BTC and other gastrointestinal
malignancies, as well as in some nonmalignant settings such
as biliary obstruction. While not diagnostic for BTC, mark-
edly elevated levels of CA 19-9 are associated with poorer
prognosis and this marker can also be useful for assessing
response to treatment.41 Of note, w10% of the general
population is Lewis blood group antigen-negative (a�, b�)
and unable to produce CA 19-9.42 In such patients, CA 19-9
cannot be used in follow-up.
Recommendations

� BTC should be classified according to ICD11 criteria [III, A].
� A core biopsy should be obtained for diagnostic pathol-
ogy and molecular profiling before any nonsurgical treat-
ment [III, A].

� In patients with d/pCCA without extraductal metastasis,
PTC- or ERCP-guided biopsies should be carried out to
obtain adequate tissue for diagnostic pathology and mo-
lecular profiling [III, A].

� Depending on location, EUS-guided FNA or FNB may be
an option to obtain biopsies of enlarged regional nodes
and to obtain a tumour biopsy if ERCP-guided biopsies
are negative or inconclusive [II, B].

� Molecular analysis is recommended in advanced disease
considered suitable for systemic treatment [I, A].

� Elevated CA 19-9 is associated with poorer prognosis and
can be useful for assessing response to treatment [III, C].
STAGING AND RISK ASSESSMENT

Staging

Risk assessment should consider the patient’s performance
status (PS; European Cooperative Oncology Group score),
medical history, comorbidities and liver function tests. Im-
aging is essential for positive and differential diagnosis
(cytological/histological diagnosis can be difficult), assess-
ment of extension and treatment planning. Level of biliary
obstruction, hepatic, vascular and lymph node invasion and
presence of metastases must be assessed. If possible,
staging should be carried out before placement of a biliary
stent.

MRI is the reference examination for local extension of
p/dCCA and for identification of hepatic metastases. It must
combine hepatic MRI sequences with contrast-enhanced
and cholangiography sequences (i.e. MRCP). MRCP has a
detection sensitivity of 95% and allows evaluation of
extension to the bile ducts with a reliability of 90%.43,44

Thoraco-abdomino-pelvic computed tomography (CT)
https://doi.org/10.1016/j.annonc.2022.10.506 129
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remains the reference examination for lymph node and
metastatic extension.45

[18F]-2-fluoro-2-deoxy-D-glucoseepositron emission to-
mography (FDGePET) has a sensitivity and specificity of
w80%-90% for the diagnosis of GBC or nodular CCA �1 cm,
but its sensitivity is lower in case of infiltrating CCA. Its
positive predictive value is poor in case of PSC, biliary
prosthesis or granulomatous disease.46 FDGePET is not
recommended for primary diagnosis, but may allow iden-
tification of nodal metastases, distant metastases and dis-
ease recurrence.47 MRIePET appears to be helpful to assess
extension of infiltrating BTC; however, its limited availability
prevents it from being recommended for routine use.48

Staging is carried out according to the Union for Inter-
national Cancer Control (UICC) TNM (tumourenodee
metastasis) 8th edition staging manual and is specific for
every subtype of BTC (see Supplementary Tables S2 and S3,
available at https://doi.org/10.1016/j.annonc.2022.10.
506).49-52 pCCAs are further subclassified according to the
BismutheCorlette classification to describe their anatomical
location (see Supplementary Table S4, available at https://
doi.org/10.1016/j.annonc.2022.10.506).53

Risk assessment

Multiple studies emphasise the importance of pathology in
assessing prognosis. Tumour number and size, surgical
resection with microscopic tumour at the margin (R1
resection), nodal involvement and microvascular invasion
are recognised negative prognostic factors in patients un-
dergoing resection.54-56 A post hoc analysis of the Advanced
Biliary tract Cancer (ABC)-01, -02 and -03 studies revealed
an increase in median overall survival (OS) ofw4 months in
patients with iCCA compared with non-iCCA BTCs, sug-
gesting that iCCA has a more favourable natural history,
especially in cases with disease limited to the liver.57

Additionally, a recent analysis by the European Network
for the Study of Cholangiocarcinoma and the Surveillance,
Epidemiology and End Results (SEER) registry reported that
patients with iCCA and liver metastases (w20% of patients)
have a significantly worse prognosis than patients with
solitary tumours, regardless of lymph node status.55

Recommendations

� MRI is the reference examination for local extension of
pCCA and dCCA and for identification of hepatic
metastases [III, A].

� Thoraco-abdomino-pelvic CT remains the reference
examination for lymph node and metastatic extension
[III, A].

� FDGePET is not recommended for primary diagnosis,
but may allow identification of nodal metastases, distant
metastases and disease recurrence [III, C].

� Staging is carried out according to the 8th edition of the
UICC staging manual and is specific to every subtype of
BTC. pCCAs are further subclassified according to the
BismutheCorlette classification to describe their
anatomical location [III, A].
130 https://doi.org/10.1016/j.annonc.2022.10.506
MANAGEMENT OF LOCAL AND LOCOREGIONAL DISEASE

The therapeutic strategy varies for each type of BTC
depending on its site of origin. A proposed algorithm for the
treatment of BTC is shown in Figure 1.
Surgery

Surgery is, at present, the only modality that can cure BTC
and should be agreed by a specialist hepatobiliary multi-
disciplinary tumour board. Basic surgical principles apply,
thus resection with no tumour at the margin (R0) is the aim.
In some cases, this proves impossible and the incidence rate
of R1 resections is high, especially in pCCA. It is also stan-
dard of care (SoC) to resect the appropriate lymph nodes,
although the optimal extent of lymphadenectomy varies.
Outcomes following resection of BTC at the various sites are
similar.14 Surgery involving hepatic resection should also
consider the future liver remnant and may require portal
vein embolisation or double vein embolisation (hepatic and
portal vein).

iCCAs usually arise within a normal background of liver
parenchyma, and their radiological appearance is typically a
mass-forming arterially enhancing tumour. There are well-
known prognostic parameters that should be considered
when assessing prognosis, including the presence of lymph
node involvement; this has led to the recommendation of
routine lymphadenectomy at the level of the hepato-
duodenal ligament during surgery.49

In a substantial proportion of patients with pCCA, diag-
nosis and assessment of resectability according to the
BismutheCorlette classification can only be determined
through surgical exploration. Approximately 15% of patients
who undergo surgery for presumed pCCA are found to have
an autoimmune cholangiopathy.58 It is important that initial
radiological imaging is carried out before ERCP or PTC in
patients presenting with jaundice, as the inserted drains or
stents can obscure diagnosis and assessment of the extent
of disease. Biliary drainage via ERCP or PTC before resection
is almost universally practised unless bilirubin is low.
Consideration of non-tumour-related factors such as PS and
comorbidities is important, as resection carries a significant
risk of mortality. The anatomically longer left hepatic duct
before segmental distribution makes an extended right
hemi-hepatectomy the most common technical approach
for pCCA. Commonly, right portal vein embolisation (which
may include the segment IV branches) is needed to induce
hypertrophy of the future liver remnant (segments II and
III). Extended left resection is technically more complex, but
the remaining segments (VI and VII) normally represent an
adequate remnant. Segment I, which drains into the ductal
bifurcation where the cancer lies, must be removed in any
curative-intent procedure. Vascular resections at the hilum
are possible, but their invasion has an adverse impact on
prognosis. Lymphadenectomy should be a standard addi-
tion to any radical surgical procedure for CCA.

Liver transplantation in locally unresectable pCCA has
been explored using a multidisciplinary approach, including
a strategy at the Mayo Clinic consisting of neoadjuvant
Volume 34 - Issue 2 - 2023



Figure 1. Treatment algorithm for BTC.
Purple: general categories or stratification; red: surgery; white: other aspects of management; blue: systemic anticancer therapy.
5-FU, 5-fluorouracil; BTC, biliary tract cancer; ChT, chemotherapy; dCCA, distal cholangiocarcinoma; dMMR, mismatch repair deficiency; EMA, European Medicines
Agency; ESCAT, ESMO Scale for Clinical Actionability of Molecular Targets; FDA, Food and Drug Administration; FGFR2, fibroblast growth factor receptor 2; FOLFOX,
5-fluorouracileleucovorineoxaliplatin; GBC, gallbladder carcinoma; HER2, human epidermal growth factor receptor 2; iCCA, intrahepatic cholangiocarcinoma; IDH1,
isocitrate dehydrogenase 1; MCBS, ESMO-Magnitude of Clinical Benefit Scale; MDT, multidisciplinary team; MSI-H, microsatellite instability-high; NTRK, neurotrophic
tyrosine receptor kinase; pCCA, perihilar cholangiocarcinoma; PD-1, programmed cell death protein 1; PS, performance status.
aSpecial considerations: (i) consider the need for preoperative drainage; (ii) avoid percutaneous biopsy in resectable d/pCCA; (iii) assess future liver remnant;
(iv) neoadjuvant approach (selected cases); (v) completion surgery for incidental GBC stage �T1b.
bSalvage surgery or local therapies should be considered in responding patients with initially inoperable disease.
cEMA and FDA approved.
dESMO-MCBS v1.1111 was used to calculate scores for therapies/indications approved by the EMA or FDA. The scores have been calculated by the ESMO-MCBS Working
Group and validated by the ESMO Guidelines Committee (https://www.esmo.org/guidelines/esmo-mcbs/esmo-mcbs-evaluation-forms).
eReconsider surgery in the event of adequate response to treatment.
fClinical trial recommended when available.
gMolecular profiling should be carried out before/during first-line therapy. Gene panel should include FGFR2, IDH1, HER2/neu and BRAF to test for hotspot mutations, but
may also include genes such as NTRK and c-MET. The rapidly evolving landscape of drug targets and predictive biomarkers may necessitate larger panels in the future.
hCisplatinegemcitabineedurvalumab is recommended for first-line treatment [I, A]. Consider gemcitabine monotherapy in patients with a compromised PS or significant
debility who are at risk of toxicity from platinum-containing ChT regimens.
iESCAT scores apply to alterations from genomic-driven analyses only. These scores have been defined by the guideline authors and validated by the ESMO Translational
Research and Precision Medicine Working Group.110
jFDA approved; not EMA approved.
kAnti-PD-1 therapy is recommended for patients with MSI-H/dMMR who have not been treated with first-line immunotherapy.
lEMA approved for MSI-H/dMMR BTC; FDA approved for all MSI-H/dMMR solid tumours.
mNot EMA approved; not FDA approved.
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chemoradiotherapy (CRT) followed by liver trans-
plantation.59 Liver transplantation, however, is not an SoC in
pCCA and participation in clinical trials should be
encouraged.

In contrast to other forms of CCA, dCCA requires removal
of the pancreatic head, usually via a partial duodeno-
pancreatectomy (PDP or Whipple’s procedure) with
extended bile duct resection up to the hilum. PDP is a
standard procedure that includes draining lymph node
Volume 34 - Issue 2 - 2023
dissection and reconstruction of the stomach and the
remaining pancreas to achieve macroscopic cure. The
prognosis of resected dCCA may be similar to adenocarci-
noma of the head of the pancreas.14,60

To decide whether further resection is necessary in inci-
dentally diagnosed GBC, staging is required with appro-
priate imaging (MRI or CT) and detailed histopathological
analysis, including T stage, cystic duct margin, involvement
of resected lymph nodes, grade and perineural and/or
https://doi.org/10.1016/j.annonc.2022.10.506 131
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vascular invasion. Every T stage above T1a requires a re-
operation to achieve cure, assuming the patient is suffi-
ciently fit. Resection of some or all of segment IVb/V of the
liver, depending on the extent of invasion, is carried out
together with a lymphadenectomy of the hepatoduodenal
ligament.61 If the gallbladder was not removed with a bag
during laparoscopic resection or the gallbladder perforated
(an adverse prognostic factor), resection of the port sites
may also be considered. If GBC is diagnosed during imaging
(for symptomatic patients) or when patients present with
jaundice, evaluation of potential resectability is the key
factor. Advanced T stage (including T4) is not a contraindi-
cation for resection, provided the tumour is located in the
fundus; these tumours require major liver resection with
potential resection of the transverse colon. Achieving a
curative-intent resection of an advanced tumour located at
the infundibulum is much more difficult, because it requires
combined resection of the bile duct, the duodenal bulb and,
potentially, the pancreatic head.
Adjuvant therapy

The high 3-year recurrence rate (up to 80%62,63) after
curative-intent resection for BTC has led to an intensive
discussion about the importance of adjuvant therapy con-
cepts. Until 2017, the use of adjuvant treatment was based
on meta-analyses from mostly small retrospective phase II
studies and SEER data, which suggested that two specific
high-risk populations benefit from post-operative ChT: pa-
tients with nodal-positive disease and patients who have
undergone R1 resection.64,65 To date, three negative rand-
omised, controlled trials (RCTs) evaluating different adju-
vant ChT regimens compared with surgery alone have been
fully published: the French PRODIGE-12 study (evaluating
the efficacy of gemcitabineeoxaliplatin), the Japanese BCAT
study (evaluating the efficacy of gemcitabine) and the UK
BILCAP study (evaluating the efficacy of capecita-
bine).14,66,67 The studies reported no significant improve-
ment in OS in the intent-to-treat (ITT) population; however,
in the predefined per protocol analysis of the BILCAP study,
median OS was significantly improved with eight 3-weekly
cycles of capecitabine compared with observation
[53 months versus 36 months, respectively; adjusted hazard
ratio (HR) 0.75, 95% CI 0.58-0.97, P ¼ 0.028], which was
supported by a sensitivity analysis adjusting for further
prognostic factors (nodal status, disease grade and sex) (HR
0.71, 95% CI 0.55-0.92, P ¼ 0.010). Moreover, the ITT
analysis showed superior relapse-free survival with capeci-
tabine during the first 24 months. The use of adjuvant
therapy is further supported by the recently presented
ASCOT trial in Japan, which included a similar patient
population to BILCAP and demonstrated that adjuvant
therapy with four 6-weekly cycles of tegafuregimeracile
oteracil (S1; an orally acting fluoropyrimidine) led to
significantly longer survival than surgery alone (HR 0.694,
95% CI 0.514-0.935, P ¼ 0.008).68 Despite the acknowl-
edged limitations of the BILCAP results, adjuvant therapy
132 https://doi.org/10.1016/j.annonc.2022.10.506
with capecitabine should be considered for patients with
CCA or GBC following resection.

The data supporting adjuvant radiotherapy (RT) are
limited, mostly consisting of retrospective studies. SWOG
S0809 was a multicentre phase II study of 79 patients with
extrahepatic CCA or GBC.69 Patients had undergone radical
resection and had pathological stage T2-4 or N1, or positive
resection margins, and received gemcitabineecapecitabine
followed by CRT with capecitabine as a sensitiser. The pri-
mary objective of the study (to achieve a 2-year survival
rate of >45%) was met; therefore, although the level of
evidence is limited, RT after completion of adjuvant cape-
citabine might be considered in selected patients (e.g. R1
resection of GBC or d/pCCA).
Management of patients with non-metastatic disease not
suitable for surgery

The management of patients with locally advanced disease
differs depending on the site of origin. Local recurrence of
disease may be included, depending on the anatomical
subtype of CCA as well as the location and timing of
recurrence. The suitability of a recurrence for local or sys-
temic treatment should be discussed by a multidisciplinary
team (MDT).

Due to the frequent occurrence of liver-only disease,
which might have a better prognosis compared with all
patients with advanced BTC, locoregional treatment has
been increasingly studied for iCCA.35 Ablation has mostly
been evaluated in patients with unresectable disease due to
cirrhosis or with recurrence following previous resection. A
recent systematic review revealed a pooled complete
ablation rate of 93% and a median OS of 30.2 months.35

Ablation can therefore be considered in patients with an
iCCA �3 cm who have contraindications to surgery.

External beam RT has been increasingly studied, espe-
cially using stereotactic body RT (SBRT).35,70 Despite a high
local control rate (pooled 1-year local control rate 83%), the
OS rate appears to be low (pooled 1-year OS rate 58.3%).
External beam RTor CRT to the primary tumour as definitive
treatment should therefore not be used outside of clinical
trials for locally advanced CCA. SBRT can, however, be
considered for patients with iCCA in case of contraindica-
tion to surgery for liver-limited disease in the palliative
setting.

Intra-arterial therapies, including hepatic arterial infusion
(HAI) of ChT, transarterial chemoembolisation and selective
internal RT (SIRT, also known as radioembolisation) have
been mostly studied in retrospective single-centre co-
horts.35 Results are heterogeneous, probably due to the
heterogeneity of the study populations, and outcomes are
generally improved when patients have been treated in the
first-line setting with concomitant ChT.35,71 Recently, pro-
spective single-arm phase II studies of HAI and SIRT in
combination with modern gemcitabineeplatinum ChT have
reported objective response rates (ORRs) of 51% and 39%,
secondary resection rates of 10% and 22% and median OS
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of 25 and 22 months, respectively.72,73 No RCTs have been
initiated to date to confirm improved outcomes with these
approaches over systemic therapy alone. With the demon-
strated efficacy of systemic ChT in advanced BTC, intra-
arterial therapies might be used in combination with
systemic ChT in liver-limited iCCA.

Initial retrospective studies of endoscopic treatments
such as radiofrequency ablation and photodynamic thera-
pies have reported interesting results, but RCTs have failed
to show a benefit, or did not compare results with systemic
ChT.74,75 Photodynamic therapy and intraductal radio-
frequency ablation are therefore considered investigational
and should not be used outside of clinical trials for pCCA.

In case of response following locoregional or systemic
treatment of locally advanced tumours, patients should be
re-assessed by the MDT to discuss surgery.72,73,76,77
Recommendations

� Radical surgery, which includes lymphadenectomy, is the
only curative-intent treatment for BTC. The exact nature
and extent of surgery will depend on tumour subtype
and location and should be agreed at a specialist
hepatobiliary multidisciplinary tumour board meeting
[III, A].

� Radiological imaging should be carried out before ERCP
or PTC in patients with jaundice [III, A].

� Consideration of non-tumour-related factors (e.g. PS,
comorbidities) is important, as resection carries a signif-
icant risk of mortality [III, B].

� Right portal vein embolisation is often needed to induce
hypertrophy of the future liver remnant [IV, A].

� Liver transplantation is not considered a standard treat-
ment for pCCA and participation in clinical trials should
be encouraged [III, D].

� In case of incidentally diagnosed GBC (after cholecystec-
tomy), re-operation with radical intent should be offered
to sufficiently fit patients with stage �T1b disease, pro-
vided there is no metastatic spread [IV, A]. Resection of
some or all of segment IVb/V of the liver is carried out
together with a lymphadenectomy of the hepatoduode-
nal ligament [II, A].

� Resection of the port sites may also be considered if the
gallbladder was not removed with a bag or if the gall-
bladder was perforated [IV, C].

� Curative-intent resection of tumours located at the infun-
dibulum requires resection of the bile duct, the duodenal
bulb and, potentially, the pancreatic head [III, A].

� Adjuvant ChT with capecitabine should be considered for
patients with CCA or GBC following resection [II, A].

� RT, after completion of adjuvant capecitabine, might be
considered in selected patients (R1 resection of GBC or
d/pCCA) [III, C].

� Local ablation should be considered for patients with
iCCA�3 cm who have contraindications to surgery [III, A].

� SBRT can be considered for patients with iCCA in case of
contraindication to surgery for liver-limited disease in
the palliative setting [III, C].
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� Intra-arterial therapies, in combination with ChT, can be
considered to improve response and disease control in
patients with liver-limited iCCA [III, C].

� External RT or CRT to the primary tumour as definitive
treatment should not be used outside of clinical trials
for locally advanced CCA [II, D].

� Photodynamic therapy and intraductal radiofrequency
ablation are considered investigational and should not
be used outside of clinical trials for pCCA [II, D].

� In case of response following locoregional or systemic
treatment of locally advanced tumours, patients should
be re-assessed by the MDT to discuss surgery [IV, B].

MANAGEMENT OF ADVANCED AND METASTATIC DISEASE

A proposed algorithm for the treatment of BTC is shown in
Figure 1.

First-line treatment

ChT is the current SoC for first-line treatment of advanced
BTC; OS is improved when compared with best supportive
care alone78,79 and the cisplatinegemcitabine doublet
demonstrated an OS benefit over gemcitabine mono-
therapy in the UK ABC-02 study80 and the Japanese BT22
study.81 Median OS with cisplatinegemcitabine was
13.0 months when limited to patients with a PS of 0-1 in an
international RCT setting.82 There is currently insufficient
evidence to recommend continuous treatment beyond
6 months and decisions should be based upon individual
patient toxicity, tolerability and tumour response. Gemci-
tabineeS1 has been shown to be non-inferior to cisplatine
gemcitabine in Japanese patients.83 Oxaliplatin may be
substituted for cisplatin when there is concern about renal
function84 and gemcitabine monotherapy may be preferred
in patients with a PS of 2 or other factors of fragility.
Cisplatinegemcitabine may be considered in patients with
moderately elevated bilirubin levels due to endoluminal
disease despite optimal stenting.85

The TOPAZ-1 study demonstrated improvements in OS
(primary endpoint; HR 0.76, 95% CI 0.64-0.91), response
rate and progression-free survival (PFS) with the addition of
the programmed death-ligand 1 (PD-L1) immune checkpoint
inhibitor (ICI) durvalumab to cisplatinegemcitabine.86

Cisplatinegemcitabineedurvalumab should therefore be
considered for the first-line treatment of advanced BTC.

Intensification of ChT with the use of triplet regimens is
under evaluation: in Japan, preliminary results showed
improved survival with cisplatinegemcitabineeS1 versus
cisplatinegemcitabine87 (final publication awaited); modi-
fied 5-fluorouracileleucovorineirinotecaneoxaliplatin (FOL-
FIRINOX) is not superior to cisplatinegemcitabine;88 and
cisplatinegemcitabineenab-paclitaxel is being compared
with cisplatinegemcitabine in the phase III SWOG-1815
study (NCT03768414), based on promising phase II results.89

Second- and later-line treatment

Second-line ChT has previously been used ad hoc by clinicians
with limited knowledge of the magnitude of benefit. The UK
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ABC-06 study demonstrated a modest OS (primary endpoint)
advantage with 5-fluorouracileleucovorineoxaliplatin (FOL-
FOX) compared with active symptom control (HR 0.69).90

FOLFOX is therefore recommended in the second-line
setting after first-line cisplatinegemcitabine. 5-Fluorouracil
(5-FU) combined with nano-liposomal irinotecan (nal-iri)
demonstrated improved PFS (primary endpoint) versus 5-FU
alone in a randomised phase IIb Korean study, with an impact
on OS of a similar magnitude to that observed in ABC-06.91

The recently published NALIRICC phase II study with Cauca-
sian patients did not report a survival benefit for 5-FUenal-iri
versus 5-FU alone in Western patients, however, and the
doublet regimen was associated with more toxicity.92 Evi-
dence for irinotecan-based therapies is currently limited.
There remains, therefore, an urgent need to develop new
therapies, particularly for patients who lack a targetable
genomic alteration.

Nearly 40% of patients with BTC harbour genetic alter-
ations which are potential targets for precision medi-
cine.12,13,93 Therefore, molecular analysis should be carried
out before or during first-line therapy to evaluate options
for second and higher lines of treatment as early as possible
in advanced disease.

The most common clinically relevant mutations in IDH1
and IDH2 occur at amino acid positions 132 (R132) and 172
(R172), respectively, and are present in w10%-20% of pa-
tients with iCCA. Ivosidenib is an oral inhibitor of the
mutant IDH1 enzyme and to date is the only targeted agent
that has successfully completed a phase III trial in CCA. The
ClarIDHy study showed that ivosidenib significantly
improved PFS (primary endpoint) in patients who pro-
gressed on first-line therapy (HR 0.37, 95% CI 0.25-0.54,
P < 0.0001).12 OS data (secondary endpoint) demonstrated
a statistically significant improvement in OS after adjust-
ment for the 70% of patients who crossed over from pla-
cebo to ivosidenib (HR 0.49, 95% CI 0.34-0.70, P < 0.001).94

Based on these data, ivosidenib has been approved by the
Food and Drug Administration (FDA) and is recommended
for the treatment of patients with previously treated CCA
and IDH1 mutations, but there is no European Medicines
Agency (EMA) approval yet.

Consistent with the nomination of FGFR2 fusions and
rearrangements as CCA drivers, phase II clinical trials have
documented clinical efficacy of fibroblast growth factor
receptor (FGFR) inhibitors in patients with FGFR2 fusion-
positive CCA, reporting ORRs of 20%-40%, median PFS
of w7 months and median OS of w12-17 months.95,96

These findings led to both FDA and EMA approval of
pemigatinib, followed by FDA approval for infigratinib and
futibatinib. Where available, FGFR inhibitors are recom-
mended for the treatment of patients with FGFR2 fusions
whose disease has progressed after �1 prior line of sys-
temic therapy. Of note, secondary resistance mutations to
reversible adenosine triphosphate-competitive FGFR in-
hibitors have been identified, which may be amenable to
subsequent therapies with irreversible FGFR inhibitors.97,98
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Re-biopsy of progressive tumour nodules or circulating
tumour DNA may therefore be considered to identify
potential resistance mechanisms.

HER2/neu (ERBB2) is recognised as a predictive
biomarker and promising target for molecular therapy in
5%-10% of CCAs and up to 20% of GBCs. In the MyPathway
basket trial, the combination of pertuzumabetrastuzumab
achieved an ORR of 23%, median PFS of 4 months and
median OS of 10.9 months.99 Early phase I-II results suggest
the response may be better in HER2-amplified tumours
compared with HER2-mutated CCA.99-103 The available in-
formation supports the use of HER2-directed agents in pa-
tients with HER2 amplification who lack other therapeutic
options, although no HER2-directed therapies are EMA or
FDA approved for this indication.

BRAF mutations are detectable in w5% of patients with
CCA. In the ROAR basket trial, the combination of dabra-
fenib (BRAF inhibitor) and trametinib [mitogen-activated
protein kinase kinase (MEK) inhibitor] achieved an ORR of
51% with a median PFS of 9 months and median OS of 14
months in pretreated patients with BRAFV600E mutations,
supporting the use of these agents in patients who lack
other therapeutic options.104 Dabrafenibetrametinib is FDA
approved but not EMA approved in this setting.

As observed in other tumour types, patients with BTC
harbour pathogenic variants in homologous recombination
DNA damage repair genes, which may be more susceptible
to treatment with DNA cross-linking agents such as plat-
inum compounds and poly (ADP-ribose) polymerase (PARP)
inhibitors. Despite the lack of an exact definition of ho-
mologous recombination deficiency in BTC, patients with
BRCA1/2 and partner and localiser of BRCA2 (PALB2) mu-
tations responding to platinum-based therapy can be
considered for treatment with PARP inhibitors and should
be considered for clinical trials. The frequency of mismatch
repair deficiency (dMMR) in BTC is <1%. In case of MSI-high
(MSI-H), treatment of BTC with ICIs has demonstrated
clinical benefit. In the prospective, nonrandomised, phase II
KEYNOTE-158 trial, 22 patients with CCA and MSI-H/dMMR
were treated with pembrolizumab.105 An ORR of 40.9% was
achieved with a median PFS of 4.2 months and median OS
of 24.3 months, supporting the use of pembrolizumab in
patients who lack other therapeutic options. NTRK fusions
occur in <0.1% of BTC cases. They are targetable with
specific inhibitors such as larotrectinib or entrectinib.106,107

During systemic and locoregional therapy for advanced
disease, follow-up should be conducted at a frequency of
8-12 weeks to allow best assessment of treatment efficacy,
or as required for disease-related complications. In addition
to imaging by CT or MRI, CA 19-9 or carcinoembryonic an-
tigen (CEA) levels may be used to monitor the course of the
disease if one or both are known to be secreted.

Supportive care

In patients receiving systemic therapies for advanced,
recurrent or metastatic disease, best supportive care should
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include active identification and management of obstructive
complications. These may include biliary obstruction
(requiring biliary drainage and stents, as appropriate),
gastric outlet obstruction (requiring duodenal stent or, oc-
casionally, bypass surgery) and/or pancreatic duct obstruc-
tion (requiring pancreatic enzyme replacement therapy).
Percutaneous transhepatic drainage is recommended if
endoscopic stenting is not possible or to complete a partial
endoscopic drainage, and a metal stent is preferred in pa-
tients with a life expectancy of >3 months. Some patients
require repeat stenting on multiple occasions; this eventu-
ality should be considered when planning stent placement.
Sepsis secondary to biliary obstruction is common and
should be treated promptly. Patients should be advised of
the likely duration of stent patency and of symptoms and
signs indicative of biliary obstruction or infection.
Recommendations

First-line treatment
� Cisplatinegemcitabine is recommended as SoC in the
first-line setting for patients with a PS of 0-1 [I, A].

� The combination of cisplatinegemcitabine with durvalu-
mab should be considered in first-line BTC [I, A; ESMO-
Magnitude of Clinical Benefit (MCBS) v1.1 score: 4.

� Oxaliplatin may be substituted for cisplatin when renal
function is of concern [II, B].

� Gemcitabine monotherapy may be used in patients with
a PS of 2 [IV, B].

Second- and later-line treatment
� FOLFOX is the SoC in the second-line setting after
cisplatinegemcitabine [I, A; ESMO-MCBS v1.1 score: 1;
no specific licensed indication in BTC].

� Ivosidenib is recommended for the treatment of patients
with CCA and IDH1 mutations who have progressed after
�1 prior line of systemic therapy [I, A; ESMO-MCBS v1.1
score: 2; ESCAT score: I-A; FDA approved, not EMA
approved].

� FGFR inhibitors are recommended for the treatment of
patients with FGFR2 fusions who have progressed after
�1 prior line of systemic therapy [III, A; ESMO-MCBS
v1.1 score: 3; ESCAT score: I-B].

� Pembrolizumab is recommended in patients with MSI-H/
dMMR who have progressed on or are intolerant to prior
treatment [III, A; ESMO-MCBS v1.1 score: 3; ESCAT score:
I-C].

� Dabrafenibetrametinib is recommended for the treat-
ment of patients with BRAFV600E mutations who have
progressed after �1 prior line of systemic therapy
[III, A; ESMO-MCBS v1.1 score: 3; ESCAT score: I-B; FDA
approved, not EMA approved].

� Patients with BRCA1/2 or PALB2 mutations responding
to platinum-based therapy can be considered for treat-
ment with PARP inhibitors [V, B; ESCAT score: III-A].

� NTRK inhibitors are recommended in patients with NTRK
fusions who have progressed on or are intolerant to prior
treatment [III, A; ESCAT score: I-C].
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� HER2-directed therapies can be considered in patients
with the respective genetic alterations who have pro-
gressed on or are intolerant to prior treatment [III, A;
ESCAT score: I-C].

� During systemic and locoregional therapy for advanced
disease, follow-up should be conducted at a frequency
of 8-12 weeks. In addition to imaging with CT or MRI,
CA 19-9 or CEA levels may be used to monitor the course
of the disease if one or both are known to be secreted
[IV, A].

Supportive care
� In patients with biliary obstruction, biliary drainage and
subsequent treatment should be carried out; when
endoscopic access is not possible, percutaneous transhe-
patic drainage is recommended [IV, A]. In patients with a
life expectancy of >3 months, a metal stent is preferred
[IV, B].

� Sepsis secondary to biliary obstruction is common and
should be treated promptly [IV, A].

� Patients should be advised of the likely duration of stent
patency and of symptoms and signs which are indicative
of biliary obstruction or infection [V, A].

FOLLOW-UP, LONG-TERM IMPLICATIONS AND
SURVIVORSHIP

Follow-up and long-term implications

There is no universal standard follow-up schedule after
potentially curative treatment. The lack of survival and cost-
effectiveness data to support the benefit of close post-
operative surveillance should be balanced against the
recent availability of effective ChT,108 targeted therapy op-
tions12,95 and the very poor survival rates without treat-
ment,78,79 particularly while patients have a preserved PS.
Surveillance may consist of 3-6-monthly visits during the
first 2 years after therapy, including clinical examination,
laboratory investigation, tumour markers and CT scan of the
thorax, abdomen and pelvis. Regular visits can be extended
thereafter and prolonged to yearly visits after 5 years of
follow-up.

Patients undergoing surgery may experience long-term
complications related to the different types of surgery. Pa-
tients with dCCA undergoing PDP may experience late
complications such as malabsorption (80%) with nutritional
deficits or diarrhoea (30%), mainly due to insufficiency of
the residual pancreas, with a significant impact on quality of
life (QoL) and thus requiring appropriate chronic treatment.
Other rarer complications include biliary stenosis, requiring
biliary drainage or stent.109 Patients with post-operative
biliary obstruction require specialised multidisciplinary
evaluation to determine the location of the obstruction,
evaluate for recurrence and determine the optimal
approach to drainage.

Survivorship

Due to the success of new therapeutic strategies, there is a
small but emerging cohort of BTC survivors, and for these
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patients, new follow-up strategies and long-term toxicity
prevention and management should be implemented.
Rehabilitation to counteract impairments related to cancer
and its treatments might help maximise QoL in survivorship.
Ongoing trials are investigating the efficacy of multidisci-
plinary rehabilitation programmes for survivors of BTC.108

A multidisciplinary follow-up pathway should be imple-
mented, with the aim of addressing the specific needs of
this emerging population which, to date, has not been
studied. Follow-up will be lifelong and the frequency of
visits is unlikely to reduce over the long term. Appointment
scheduling will vary according to individual clinical needs.
With the decrease in the age of patients at diagnosis, the
population of young adult patients could also increase. This
population may present challenges not previously encoun-
tered in the follow-up of patients with BTC, which is
generally characterised by a poor prognosis. Management
of these patients should consider the impact of treatment
on fertility, psychological well-being and the development
of secondary tumours.

In conclusion, in parallel with the expansion of the
therapeutic armamentarium, it will also be necessary to
develop follow-up strategies to support long-term survivors
with a multidisciplinary approach that is targeted and
personalised.
Recommendations

� There is no universal follow-up schedule, but as patients
develop complications related to treatment as well as
cancer recurrence, follow-up is indicated. Surveillance
may consist of 3-6-monthly visits during the first 2 years
and 6-12-monthly visits for up to 5 years or as clinically
indicated. A combination of clinical examination, labora-
tory investigation, tumour markers and CT scan of the
thorax, abdomen and pelvis may be appropriate [IV, B].

� Patients with post-operative biliary obstruction require
specialised multidisciplinary evaluation to determine
the location of obstruction, evaluate for recurrence and
determine the optimal approach to drainage [IV, A].

� Rehabilitation to counteract impairments related to can-
cer and its treatments might help maximise QoL in survi-
vorship [V, A].

� Long-term survivors should be followed up using a multi-
disciplinary approach that is targeted and personalised
[V, A].

� For younger patients, specific aspects should be consid-
ered and monitored, including the impact of treatment
on fertility, psychological well-being and the develop-
ment of secondary tumours [IV, B].
METHODOLOGY

This CPG was developed in accordance with the European
Society for Medical Oncology (ESMO) standard operating
procedures for CPG development (http://www.esmo.org/
Guidelines/ESMO-Guidelines-Methodology). The relevant
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literature has been selected by the expert authors. A table
of ESCAT scores is included in Supplementary Table S1,
available at https://doi.org/10.1016/j.annonc.2022.10.506.
ESCAT scores have been defined by the authors and vali-
dated by the ESMO Translational Research and Precision
Medicine Working Group.110 An ESMO-MCBS table with
ESMO-MCBS scores is included in Supplementary Table S5,
available at https://doi.org/10.1016/j.annonc.2022.10.506.
ESMO-MCBS v1.1111 was used to calculate scores for ther-
apies/indications approved by the EMA or FDA (https://
www.esmo.org/Guidelines/ESMO-MCBS). The scores have
been calculated by the ESMO-MCBS Working Group and
validated by the ESMO Guidelines Committee. The FDA/
EMA or other regulatory body approval status of new
therapies/indications are reported at the time of writing
this CPG. Levels of evidence and grades of recommendation
have been applied using the system shown in
Supplementary Table S6, available at https://doi.org/10.
1016/j.annonc.2022.10.506.112,113 Statements without
grading were considered justified standard clinical practice
by the authors. For future updates to this CPG, including
eUpdates and Living Guidelines, please see the ESMO
Guidelines website: https://www.esmo.org/guidelines/
guidelines-by-topic/gastrointestinal-cancers/biliary-tract-
cancer.
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