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Abstract
Intrahepatic cholangiocarcinoma (iCCA) is the second most common malignant pri-
mary liver cancer. iCCA may develop on an underlying chronic liver disease and its in-
cidence is growing in relation with the epidemics of obesity and metabolic diseases. In 
contrast, perihilar cholangiocarcinoma (pCCA) may follow a history of chronic inflam-
matory diseases of the biliary tract. The initial management of CCAs is often complex 
and requires multidisciplinary expertise. The French Association for the Study of the 
Liver wished to organize guidelines in order to summarize the best evidence available 
about several key points in iCCA and pCCA. These guidelines have been elaborated 
based on the level of evidence available in the literature and each recommendation 
has been analysed, discussed and voted by the panel of experts. They describe the 
epidemiology of CCA as well as how patients with iCCA or pCCA should be managed 
from diagnosis to treatment. The most recent developments of personalized medicine 
and use of targeted therapies are also highlighted.
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2  |    NEUZILLET et al.

1  |  INTRODUC TION

Intrahepatic cholangiocarcinoma (iCCA) is the second most common 
malignant primary liver cancer just after hepatocellular carcinoma 
(HCC). Even though most cholangiocarcinomas (CCAs) in France 
are sporadic (i.e. without clearly identified risk factors), iCCA may 
develop on an underlying chronic liver disease and its incidence is 
growing in relation with the epidemics of obesity and metabolic 
diseases. In contrast, perihilar cholangiocarcinoma (pCCA) may fol-
low a history of chronic inflammatory diseases of the biliary tract. 
The initial management of CCAs is often complex in patients pre-
senting biliary obstruction, malnutrition and sepsis risk. Moreover, 
it is essential to ensure patient access to ever- improving medical, 
surgical and radiological therapies in the era of personalized medi-
cine. Management requires multidisciplinary expertise in hepato- 
gastroenterology (hospital and community practice), endoscopy, 
hepatobiliary surgery, oncology, radiology, anatomic pathology and 
supportive care.

The guidelines from the French Association for the Study of the 
Liver (AFEF; Association Française pour l'Étude du Foie) aim to cover 
the totality of iCCA and pCCA management, propose optimal care 
protocols for all disease stages and identify key elements of the care 
pathway to improve patient outcomes.

2  |  GENER AL ORGANIZ ATION AND 
METHODS FOR THE GUIDELINES

These guidelines were developed by a group of experts brought 
together by AFEF with a methodology described in the appendix. 
Arguments are provided for each recommendation in the main text, 
and an extended version is presented in Appendix S2.

3  |  CHAPTER 1:  RISK FAC TORS AND 
SCREENING

Intrahepatic cholangiocarcinomas (iCCAs) are the second most com-
mon primary liver cancer, sharing risk factors with hepatocellular 
carcinoma (HCC) such as cirrhosis, metabolic steatopathy, excessive 
alcohol use and hepatitis B and C viruses.1–16

Chronic biliary inflammation including chronic cholangitis, cystic 
diseases and biliary lithiasis17–24 is the main risk factors of perihilar 
cholangiocarcinomas (pCCAs) in Europe.

Environmental factors, particularly liver fluke infections, con-
tribute to high pCCA prevalence in Asia25,26 while primary scle-
rosing cholangitis (PSC) is a significant risk factor in Europe and 
North America. French recommendations for the screening of chol-
angiocarcinoma in PSC were previously published.27 Fibrocystic 
diseases, including Caroli's syndrome, increase the risk of iCCA,17 
while choledochal cysts, especially types I and IV, expose to a risk 
for bile duct and gallbladder cancers, with an incidence increas-
ing with age.18 Intrahepatic lithiasis and choledocholithiasis3 are 

strongly associated with CCA. Congenital fibrosis,4 Von Meyenburg 
complexes,20 ABCB4 mutations and LPAC syndrome28 have contro-
versial links to CCA, with a risk of malignancy too low to support a 
systematic screening.

General risk factors like type 2 diabetes, alcohol and tobacco 
use, chronic viral hepatitis and underlying liver diseases contribute 
to the increasing incidence of CCA, particularly iCCA.3

Lynch syndrome and BRCA1/2 mutations may also be associated 
with risk of CCA development in some families.29–33 Mismatch repair 
deficiency is present in less than 1.5% of iCCAs,34 and the relative 
risk for CCA development in patients with germline BRCA2 muta-
tion is estimated at 5%.35

Others potential risk factors and the rationale for screening are 
detailed in Appendix S1.

Key points

Cholangiocarcinomas are rare, heterogeneous cancers 
arising from the biliary tree. Their management is multidis-
ciplinary, requiring a combination of radiological, anatomo-
pathological, endoscopic, surgical, oncological, molecular 
and supportive care expertise. This review presents French 
recommendations for the diagnosis and treatment of these 
cancers.

Guidelines

(1) What risk factors merit systematic investigation when 
cholangiocarcinoma is suspected?

It is recommended to search for the following risk factors: 
biliary cystic and lithiasic pathologies, PSC, cirrhosis, HBV/
HCV infection, alcohol use, diabetes, smoking. Expert 
opinion: Strong agreement.

(2) Is there a place for targeted screening, and if so, in what 
situations and with what protocols (type and frequency)?

(2.1) Should patients with low phospholipid- associated chole-
lithiasis (LPAC) syndrome be screened for cholangiocarcinoma?

It is probably not recommended to propose cholangiocarci-
noma screening to patients with LPAC syndrome in the ab-
sence of macrolithiasis. Expert opinion: Strong agreement.

(2.2) Should patients with Caroli disease be screened for 
cholangiocarcinoma?

It is probably recommended to propose cholangiocarci-
noma screening to patients with Caroli disease. GRADE 
2+; Strong agreement.

A yearly MRI may be proposed as a screening protocol. 
Expert opinion: Strong agreement.
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    |  3NEUZILLET et al.

4  |  CHAPTER 2:  DIAGNOSIS AND 
PRETHER APEUTIC WORKUP

4.1  |  Intrahepatic cholangiocarcinoma

4.1.1  |  Imaging

Imaging for iCCA relies on a multimodal approach including mul-
tiphase CT scan, MRI/MR cholangiopancreatography (MRCP) and 
[18F]- fluorodeoxyglucose (FDG) PET scans.36

Multiphase liver CT is the standard imaging protocol for for-
mal diagnosis, with a diagnostic performance of 70%, sensitivity of 
78% and specificity of 80% in iCCA.37 Its diagnostic performance 
for lymph node (LN) metastases is estimated at 77%.38 Dynamic 
gadolinium- enhanced liver MRI increases specificity and is particu-
larly useful in atypical forms of iCCA. The utility of FDG- PET scans 

for assessing LN involvement and distant metastases remains to be 
evaluated. Meta- analyses showed that this technique offers only 
limited sensitivity of 52% and specificity of 91% for the detection of 
LN.39 However, FDG- PET outperforms CT scan for the detection of 
distant metastases (88% vs. 79%, respectively).40,41

Contrast- enhanced ultrasound may improve the detection of nod-
ules in cirrhosis but that its utility in characterizing cholangiocarcinoma 
lesions and in pretherapeutic assessment is not demonstrated.42,43

4.1.2  |  Endoscopy

Indications for upper gastrointestinal endoscopy to eliminate a pri-
mary gastric cancer or endoscopic ultrasound to eliminate pancre-
atic lesions as differential diagnoses of CCA should be discussed on 
a case- by- case basis in a multidisciplinary tumour board (MDT).

4.1.3  |  Histology

iCCAs are divided into several histological subtypes (small- duct or 
large- duct CCA) according to the mechanisms of carcinogenesis and 
their histological and immunohistochemical characteristics.

In the absence of chronic liver disease, the main differential 
diagnosis of iCCA is a liver metastasis of an adenocarcinoma from 
unknown primary origin. The ‘basic’ but not specific phenotype for 
iCCA is cytokeratin (CK)7+ CK20−. C- reactive protein (CRP) has 
proven useful for differentiating iCCA from liver metastases (sensi-
tivity: 76%–93%; specificity: 88%–91%),44 and particularly sensitive 
(97%) for small- duct subtype of iCCAs.45

In daily practice, the CK7+ CK20− CRP+ phenotype associated 
with negative CDX2 or SATB2 (intestinal or gastric origin), TTF1 
(pulmonary origin) and GATA3 (breast origin) transcription factors 
argues in favour of CCA.46- 50 The strategy for perform differential di-
agnostic between iCCA and liver metastatic adenocarcinoma from other 
origin is described in Figure 1.

A biopsy of non- tumoral liver tissue is essential as the presence 
of advanced fibrosis or cirrhosis will orient diagnostic hypotheses in 
different directions. In the setting of chronic liver disease, distin-
guishing iCCAs from HCCs when both are poorly differentiated, or 
iCCAs from scirrhous HCCs (often CK7 and/or CK19 positive) may 
prove difficult via morphology on a biopsy. Resultantly, hepatocellu-
lar (e.g. HepPar- 1, glypican- 3, Arginase- 1, alpha- fetoprotein) and/or 
canalicular (e.g. CEA, CD10, BSEP) markers may be needed.

4.2  |  Perihilar cholangiocarcinoma

4.2.1  |  Imaging

Multiphase liver CT with multiplanar reconstruction (MPR) and maxi-
mum intensity projection (MIP) performed upstream of any biliary 
stenting is the standard imaging method for local staging. This allows 

(2.3) Should patients with biliary hamartomas be screened for 
cholangiocarcinoma?

The association between cholangiocarcinoma and biliary 
hamartoma is controversial and rare. It is probably not 
recommended to propose cholangiocarcinoma screening 
to patients with biliary hamartomas. GRADE 2−; Strong 
agreement.

(3) What examinations should be done in the setting of chol-
angiocarcinoma screening for patients with PSC?

It is recommended to propose cholangiocarcinoma screen-
ing to patients with primary sclerosing cholangitis (PSC). 
GRADE 1+; Strong agreement.

If the initial MRI was performed without contrast enhance-
ment, it is recommended to perform an MRI with contrast 
enhancement in the 6 months following the diagnosis of 
PSC. GRADE 1+; Strong agreement.

When cholangiocarcinoma is suspected and after discus-
sion in a multidisciplinary team meeting (MDT), it is recom-
mended to perform biliary tract endoscopy for endobiliary 
tissue sampling. GRADE 1+; Strong agreement.

It is not recommended to assay CA19- 9 for cholangiocarci-
noma screening in patients with primary sclerosing cholan-
gitis. GRADE 1+; Strong agreement.

It is recommended to perform yearly contrast- enhanced 
MRI for screening in this setting.

(4) Is there a place for preventive interventions? Should pa-
tients with choledochal cysts undergo surgery?

In the presence of a choledochal cyst associated with an 
anomalous pancreaticobiliary junction in an adult patient, 
it is probably recommended to propose cyst excision by 
a team with hepatobiliary surgery expertise. GRADE 2+; 
Strong agreement.
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4  |    NEUZILLET et al.

F I G U R E  1  Main differential diagnosis of adenocarcinoma on liver biopsy, with classical profiles. A simple technical panel is proposed in 
the circle, including immunostaining and alcian blue staining for mucosecretion. If necessary, other markers may be useful and chosen on 
the basis of results from the initial panel and the clinical situation, taking care not to exhaust the sample, as molecular analysis must remain 
possible. New markers of interest are indicated (in italics and brackets). *Unusual profiles are possible, particularly on biopsy, such as: 
CK7-  (<5%) or CK19-  (<10%), GATA3+ (5%–10%), Hepar +/GLY- 3+ (<10%) or even AFP + for CCi and CK7+, CK19+ (5%–20%), CK20 (<5%), 
HepPar1-  or GLY- 3 for HCC, depending on differentiation and HCC subtype. ARG- 1, arginase 1; CRP, C- reactive protein; GCDFP- 15, gross 
cystic disease fluid protein 15; GLY- 3, glypican 3; RO, oestrogen receptor; TRPS1, trichorhinophalangeal syndrome type 1.

Guidelines: diagnosis and pretherapeutic workup for 
iCCA

(1) What should the diagnostic and pretherapeutic workup 
include for iCCA?

It is recommended to prioritize multiphase CT of chest, ab-
domen and pelvis GRADE 1+; Strong agreement.

In the absence of extrahepatic metastases, it is recom-
mended to perform liver MRI (with MRCP in biliary dis-
eases) GRADE 1+; Strong agreement.

It is recommended to perform a needle biopsy of liver tu-
mour to confirm the diagnosis and eliminate differential 
diagnoses. GRADE 1+; Strong agreement.

It is not recommended to perform FDG- PET systematically 
for staging. Expert opinion: Strong agreement.

After biopsy, should doubt persist concerning liver metas-
tases, it is recommended to pursue immunohistochemically 
guided evaluations with the goal of identifying an extra-
hepatic primary tumour (digestive endoscopy, FDG- PET). 
Expert opinion: Strong agreement.

(2) What should the differential diagnosis procedure com-
prise for iCCA

When a malignant lesion is suspected in a non- cirrhotic liver, it 
is recommended to prioritize biopsy as a means to guide com-
plementary investigations. GRADE 1+; Strong agreement.

It is recommended to prioritize the following immunohisto-
chemical panel to differentiate iCCA from liver metastases: 
CK7, CK20, CDX2/SATB2, TTF1 and GATA3 in women. 
GRADE 1+; Strong agreement.

It is probably recommended to use anti- CRP antibodies 
secondarily to differentiate CCA from liver metastases. 
GRADE 2+; Strong agreement.

It is probably recommended to systematically perform a 
concomitant biopsy of non- tumour liver tissue, away from 
the lesion, particularly when surgical intervention is under 
consideration. GRADE 2+; Strong agreement.
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    |  5NEUZILLET et al.

for the detection of the lesion and the evaluation of vascular involve-
ment with 89% sensitivity and 93% specificity, and ductal extension 
with 86% sensitivity.51 CT is also the gold standard for LN and meta-
static staging and it furthermore enables volumetry when major liver 
resection is planned.52

MRI must associate MRCP and liver MRI with gadolinium injection. 
MRCP before biliary stent placement will provide precise information 
on ductal extent and facilitate the identification of liver metastases.

The utility of FDG- PET remains to be defined.

4.2.2  |  Endoscopy

Endoscopic ultrasound (EUS) is a minimally invasive technology 
for identifying pathological LNs and guiding fine- needle aspiration 
(FNA) biopsies.53–60

Because of its invasive nature, endoscopic retrograde cholan-
giopancreatography (ERCP) should be limited to cases for which 
cytology/histology samples or preoperative drainage is needed. 
Transpapillary brush cytology or forceps biopsy is recommended 
during ERCP, particularly if there is an indication for biliary drain-
age, as it confers specificity close to 100%.61–63 The combination 
of the two sampling techniques during retrograde catheterization is 
valuable as it brings sensitivity up to 60%64 with a minimum of five 
passes for brush cytology and three samples for forceps biopsy.65

Cholangioscopy enables the direct visualization of bile duct walls 
and several studies have confirmed its potential usefulness for pre-
operative evaluation of the longitudinal extension of distal and hilar 
CCAs.66–68

The strategy for diagnostic and pretherapeutic workup for pCCA is 
described in Figure 2.

4.2.3  |  Histology

Cytology of bile aspirate is valuable only if the sample is taken at 
the stenosis. The examination of cytological or histological samples 
obtained by ERCP brush cytology or forceps biopsy, cholangioscopy 
biopsy or EUS- FNA requires specific expertise in anatomical pathol-
ogy–cytopathology. Biliary brush cytology samples are best ana-
lysed via liquid- based cytology methods such as ThinPrep (Hologic) 
or PrepStain (BD SurePath), which provide an increase in diagnostic 
sensitivity and a reduction in inadequate samples. Endobiliary for-
ceps biopsies obtained during ERCP (three ideally) or cholangioscopy 
(six ideally) can be analysed via standard buffered formalin fixation 
and paraffin embedding. At least three HES- stained sections are 
needed. Cytoblock preparations are pertinent for such millimetric 
and fragmented samples.

Cytoblock preparation is likely useful systematically for endo-
biliary biopsy samples to avoid any loss of material. In 2014, the 

F I G U R E  2  Strategy for diagnostic and pretherapeutic workup for pCCA. EUS, endoscopic ultrasonography; ERCP, endoscopic retrograde 
cholangiopancreatography; FNA, fine- needle aspiration, MDTM, multidisciplinary team meeting; pCCA, perihilar cholangiocarcinoma.
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6  |    NEUZILLET et al.

Papanicolaou Society of Cytopathology proposed describing brush 
cytology and EUS- FNA samples via six categories: I–non- diagnostic; 
II–negative (for malignancy); III–atypical; IV–neoplastic: benign 
or other; V–suspicious (for malignancy); VI–positive/malignant 
(Papanicolaou guidelines hereafter).69

pCCA is the leading cause of perihilar biliary strictures that result 
in cholestatic jaundice. Other causes are most commonly benign in-
flammatory disorders. They are described in Table 1 and a special 
focus on PSC and IgG4- related sclerosing cholangitis is provided in 
Appendix S2.

TA B L E  1  Other causes of perihilar biliary strictures.

1/ Benign, non-neoplastic peri hilar biliary strictures 
- Post-operative/traumatic: cholecystectomy, liver transplantation
- Inflammatory cholangitis: PSC, IgG4 cholangitis, eosinophilic cholangitis, 

follicular cholangitis, xanthogranulomatous cholangitis, mast cell cholangitis,
sarcoidosis

- Lithiasic cholangitis: pyogenic recurrent cholangitis, Mirizzi syndrome
- Infectious cholangitis: HIV (cryptosporidiosis, others), tuberculosis, mycosis,

parasitosis
- Vascular cholangitis: ischemia, portal biliopathy
- Toxic cholangitis: post-CEL, immunotherapy, radiotherapy

2/ Peri hilar biliary strictures related to benign neoplasia
- IPNB (intracanal papillary tumor), without invasive contingent
- Biliary adenoma, mucinous tumor of the bile ducts
- Granular cell tumors
- Benign peripheral nerve tumors

3/ Peri hilar biliary strictures due to other cancers
- Hepatocellular carcinoma (endobiliary growth)
- Metastases: colon, breast, other (endobiliary growth)
- Biliary NETs
- Lymphomas/leukemias/myelomas
- Sarcomas
- Melanoma
- Langherans cell Histiocytosis X and Erdheim Cheister disease

Guidelines: diagnosis and pretherapeutic workup for 
pCCA

(1) What should the diagnostic and pretherapeutic workup 
include for pCCA?

It is recommended to perform multiphase CT and liver MRI 
with MRCP for the diagnosis and pretherapeutic workup 
of pCCA before any endoscopic interventions. GRADE 1+; 
Strong agreement.

It is not recommended to perform percutaneous biopsy of 
the primary tumour. GRADE 1−; Strong agreement.

It is not recommended to perform systematically FDG- PET 
for staging. Expert opinion: Strong agreement.

It is probably recommended to assay IgG4 in blood when 
the diagnosis remains uncertain or histological evidence of 
CCA is absent. GRADE 2+; Strong agreement.

(2) In what way can endoscopic ultrasound contribute to 
pCCA staging?

It is probably recommended to perform endoscopic ultra-
sound and LN FNA for non- metastatic pCCA staging, as it 
performs better than CT or MRI imaging for the identifica-
tion of metastatic lymphadenopathies. GRADE 2+; Strong 
agreement.

(3) Should ERCP be done for pCCA staging?

It is probably not recommended to perform ERCP for pCCA 
staging. GRADE 2−; Strong agreement.

(4) In what way can cholangioscopy contribute to pCCA 
staging?

It is probably not recommended to perform cholangioscopy in 
first intent for tissue sampling. GRADE 2−; Strong agreement.

(5) When and how should histology samples be obtained for 
pCCA?

It is probably recommended to obtain histological evidence 
as per the proposed algorithm. Endoscopic techniques 
(transpapillary brush cytology, forceps biopsy and EUS- 
FNA) are complementary. They may furthermore be com-
bined (if indication to a biliary drainage) to improve their 
poor individual diagnostic performance GRADE 2+; Strong 
agreement.
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    |  7NEUZILLET et al.

5  |  CHAPTER 3:  BILIARY DR AINAGE

5.1  |  Biliary drainage in curative or potentially 
curative situations

As suboptimal drainage or complications (infection particularly) may 
complicate possible curative surgery, complete staging and assessment 
of operability should be done before deciding on drainage, after patient 
case discussion in an MDT. In emergency situation (sepsis) wherein 
pre- intervention complete staging and discussion with surgical team 
are not possible, drainage should be deployed via removable devices 
(plastic stents or external drainage). Preoperative biliary drainage is 
considered in cases of cholangitis, hepatobiliary sepsis, comorbidities, 
jaundice (bilirubin >50 μmol/L), indication of neoadjuvant therapy or 
extensive surgery (>50% of liver parenchyma). Left lobectomy cases do 
not require preoperative drainage, as it may increase infection- related 
morbidity. Biliary drainage, performed by an experienced operator, 
does not increase morbidity in hepatobiliary surgery and should include 
drainage of all opacified segments, avoiding atrophic segments and 
draining at least 50% of functional hepatic parenchyma.70–75

5.2  |  Biliary drainage in palliative situation

In palliative care, the goal is to drain an adequate hepatic volume 
(≥50%) unilaterally or bilaterally, clarified by MRCP. Indications for 

For metastatic disease, it is recommended to biopsy the 
most easily accessed site. GRADE 1+; Strong agreement.

It is probably recommended to not delay surgical manage-
ment when cancer is strongly suspected even if biopsies are 
negative. GRADE 2+; Strong agreement.

It is probably not recommended to perform ERCP sampling if 
there is no associated indication for biliary drainage. Expert 
opinion: Strong agreement.

It is recommended to discuss the utility of EUS- FNA of the 
primary tumour with a hepatobiliary surgeon in case of re-
sectable/transplantable tumour, due to the hypothetical risk 
of needle tract seeding. Expert opinion: Strong agreement.

When LN is visualized during EUS, it is probably recom-
mended to biopsy them systematically because of their 
prognostic impact able to modify the therapeutic approach. 
GRADE 2+; Strong agreement.

It is recommended to perform both brush cytology and 
forceps biopsy during the initial ERCP. GRADE 1+; Strong 
agreement.

(5) What are the recommendations for pathologists concern-
ing the technical aspects of biliary cytology and the writing of 
reports?

It is recommended to employ thin- layer cytology techniques 
for biliary brush cytology. GRADE 1+; Strong agreement.

It is recommended to employ cytoblock techniques for EUS- 
FNA samples of perihilar biliary lesions. GRADE 1+; Strong 
agreement.

It is probably recommended to employ cytoblock techniques 
for endobiliary forceps biopsy samples. GRADE 2+; Strong 
agreement.

It is recommended to report perihilar biliary lesion brush 
cytology and EUS- FNA cytopathology results using 
Papanicolaou guidelines. Expert opinion: Strong agreement.

When an initial biliary brush cytology is negative, it is prob-
ably recommended to repeat ERCP in a specialized centre 
and to combine endobiliary brush cytology and forceps bi-
opsy. GRADE 2+; Strong agreement.

In the presence of an initial atypical biliary sample from a 
hilar stenosis, it is probably recommended to propose cy-
tological examination within a delay of 14 days, and, should 
the diagnosis remain uncertain thereafter, repeat ERCP in 
a specialized centre, combine endobiliary brush cytology 
and forceps biopsy and discuss cholangioscopy. GRADE 2+; 
Strong agreement.

A suspicious cytology result as defined in the Papanicolaou 
guidelines is sufficient for initiating chemotherapy or plan-
ning surgery once validated in a specialized MDT. Expert 
opinion: Strong agreement.

In the presence of two consecutive negative cytology/
histology results but a clinical and radiological presenta-
tion indicative of CCA, and after cholangioscopy and IgG4 
assay, the possibility of initiating chemotherapy in patients 
with unresectable tumours must be validated in an MDT. 
Expert opinion: Strong agreement.

It is probably recommended to perform diagnostically aimed 
molecular analyses such as NGS on negative, atypical or sus-
picious perihilar biliary stricture samples from patients with 
PSC. GRADE 2+; Strong agreement.

It is probably not recommended to perform systemati-
cally fluorescence in situ hybridization (FISH) in endobil-
iary samples to detect genetic abnormalities. GRADE 2−; 
Strong agreement.

It is recommended to perform IgG4 and IgG immunostaining 
on endobiliary biopsies with lymphoplasmacytic infiltration, 
quantify IgG4- positive plasma cells and evaluate the IgG4/
IgG ratio (threshold >40%). GRADE 1+; Strong agreement.

It is recommended to not establish a histological diagnosis of 
CIgG4 based on the sole number of intratissular IgG4- positive 
plasma cells, but rather incorporate in that diagnosis at least 
two of the three cardinal signs: storiform fibrosis, phlebitis, lym-
phoplasmacytic infiltration. Expert Opinion, Strong agreement.
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8  |    NEUZILLET et al.

biliary drainage should be discussed in an MDT. Uncovered metal 
stents are preferred over plastic stents in unresectable pCCA,76- 78 
with permanent metal stents reserved for cases with histological 
confirmation and contraindications for surgery. If ERCP- guided 
drainage is insufficient, supplementary EUS- guided hepaticogas-
trostomy left- side drainage or CT- guided percutaneous drainage 
can be considered, with priority given to EUS- guided drainage 
whenever possible.79 

6  |  CHAPTER 4:  SURGERY: RESEC TION 
AND TR ANSPL ANTATION

6.1  |  Intrahepatic cholangiocarcinoma

A resectable iCCA is defined as complete resection of all disease 
while leaving a functional liver remnant80 in terms of volume, 
the Glissonian pedicles and venous drainage. Less than 15% of 
patients with iCCA are candidates for surgery, which is none-
theless the treatment offering the best survival for localized 
lesions.81

Exploratory laparoscopy to assess tumour resectability may 
be proposed,82,83 especially for patients with high CA 19–9 
serum levels, these latter suggesting carcinosis or major vascular 
invasion.84

6.1.1  |  Prognostic factors

Poor prognostic factors85–96 are (1) biology: high CA 19–9, high 
CEA, hypoalbuminemia, the ALBI score, the prognostic nutritional 
index, albumin/gamma- glutamyltransferase ratio and neutrophil/
lymphocyte ratio; (2) morphology: presence of multiple nodules (>3) 
or satellite nodules (intrahepatic metastases <2 cm at <2 cm from 
the primary nodule) and large size (non- consensually >50–75 mm), 
(3) histology: LN involvement, R1 resection (margin < 1 mm), vascular 
invasion, poor differentiation and perineural invasion. LN involve-
ment and resection margin status are the two elements most highly 
associated with poor prognosis.97

6.1.2  |  Recurrence

Early recurrence usually occurs intra-  (24% around the resection 
margins, 29% distantly) and/or extrahepatically (15% uniquely ex-
trahepatic, 32% intra-  and extrahepatic). The risk of early recurrence 
is largely dependent on tumoral characteristics (R1, N+)98 and the 
risk of late recurrence (>2 years) on the presence of underlying liver 
disease, justifying prolonged surveillance.

6.1.3  |  Resectability

Because R1 margin classification is a poor prognosis factor affect-
ing both overall survival (OS) and recurrence- free survival (RFS), R0 
classification, with a 5- year survival rate of 40%, must be the aim of 
surgery. The desired clean margin size varies across studies from 9 
to 10 mm.99

LN involvement beyond the Glissonian pedicle carries the same 
prognostic weight as visceral metastases and is thus a contraindi-
cation for resection. Lymphadenectomy contributes to survival 
even when there is no preoperative suspicion of involvement.100–102 
Removal of ≥6 LNs is recommended.

Guidelines

(1) What are the indications for biliary drainage in (poten-
tially) resectable pCCA?

For patients with (potentially) curable disease, it is rec-
ommended to discuss biliary drainage collegially in the 
presence of a hepatobiliary surgeon, an endoscopist and 
a radiologist. GRADE 1+; Strong agreement.

It is recommended to stage the disease (CT, MRI) before 
any biliary drainage to avoid compromising lesion resect-
ability assessments. GRADE 1+; Strong agreement.

It is probably recommended to privilege endoscopic tech-
niques for preoperative drainage when it is indicated. 
GRADE 2+; Strong agreement.

It is recommended to use removable plastic stents for 
preoperative drainage when it is indicated. GRADE 1+; 
Strong agreement.

If the diagnosis is uncertain or a therapeutic strategy 
has not been established (emergency), removable plastic 
stents must be used. Expert opinion: Strong agreement.

It is not recommended to deploy biliary drainage for chol-
estasis without jaundice. GRADE 1−; Strong agreement.

(2) What are the protocols for biliary drainage in palliative 
care?

In the palliative setting, it is recommended to perform 
biliary drainage in a centre specialized in biliopancreatic 
disease with pertinent radiological and endoscopic com-
petencies. GRADE 1+; Strong agreement.

It is recommended to use uncovered metal stents, which 
offer longer patency. GRADE 1+; Strong agreement.

When ERCP- guided biliary drainage is impossible or insuffi-
cient, the case should be discussed among radiologists and 
endoscopists to determine the complementary drainage 
best suited to the patient's needs (CT- guided percutane-
ous or EUS- guided hepaticogastrostomy). Expert opinion: 
Strong agreement.

If percutaneous drainage is deployed, it is recommended 
to avoid the use of a permanent external drain. Expert 
opinion: Strong agreement.
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    |  9NEUZILLET et al.

6.1.4  |  Liver transplantation

Recurrence is particularly low when liver transplantation (LT) is done 
for ‘very early’ iCCA (single tumours ≤2 cm).103,104

LT for locally advanced unresectable iCCA has been studied in 
patients who showed ≥6 months of tumour stability after neoadju-
vant therapy associating gemcitabine with cisplatin or capecitabine. 
A 5- year survival rate of 83% was reported, but with recurrence in 
half of the patients.105

6.2  |  Perihilar cholangiocarcinoma

A resectable pCCA is defined as complete resection of all disease while 
leaving a functional liver remnant in terms of volume, the Glissonian 
pedicles and venous drainage. In this setting, most hepatectomies are 
extensive and include resection of the biliary confluence, sometimes 
the portal vein bifurcation and rarely the hepatic artery.106,107

6.2.1  |  Prognostic factors

The prognostic factors affecting OS108,109 are: (1) as concerns 
biology, preoperative bilirubin >50 μmol/L; (2) as concerns sur-
gery, use of intraoperative transfusions and combined vascular 
resection; (3) as concerns histology, lymph node involvement, 
R1 classification, perineural invasion, pTNM stage >T3 and poor 
differentiation.

Factors affecting both morbidity and mortality are preoperative 
cholangitis, low indocyanine green clearance, future liver remnant 
(FLR) volume < 30%, blood loss, age, vascular reconstruction, incom-
plete biliary drainage associated with an FLR < 50%, right (extended) 
lobectomy and undrained preoperative jaundice (total bilirubin 
>50 μmol/L).110

6.2.2  |  Resectability

Because R1 classification is also a poor prognosis factor affecting 
both OS and RFS, R0 classification must be the aim of surgery.

Numerous studies have shown the benefits of resecting the as-
sociated liver segment, for both survival and the obtainment of R0 
margins. This holds true in Bismuth–Corlette type I and II cancers. 
Because they drain bile close to the hilum confluence, liver seg-
ments I and IVb must be systematically resected. Because of the 
surgical morbidity and mortality associated with it, Whipple proce-
dures are rarely done in association with extended liver resections 
for pCCA.

LN involvement is also a leading poor prognostic factor. Factors 
associated with LN involvement are age, serum CA 19–9 > 200 IU/L, 
tumour size and Bismuth–Corlette classification.111 The removal of 
≥5 LNs is recommended.

6.2.3  |  Liver transplantation

LT has pertinence for some pCCAs. Particularly, the protocol devel-
oped by the Mayo Clinic enables LT after neoadjuvant therapy in 
young, selected patients with localized but not locally resectable tu-
mours (extension to secondary ducts or underlying hepatopathy (e.g. 
PSC) contraindicating extensive hepatectomy).112–114 The criteria of 
the United Network for Organ Sharing (UNOS) require no lymph node 
involvement, no transperitoneal biopsy and a transversal tumour di-
ameter < 3 cm. The Mayo protocol comprises 5- flouracil chemosensiti-
zation, external beam radiotherapy with a boost and finally the LT. Just 
before inscription on the transplant waiting list, an exploratory lapa-
roscopy is performed, during which a lymphadenectomy is done for 
histological examinations to definitively rule out any LN involvement. 
Of the patients for whom LT is indicated, 25%–30% will ultimately not 
undergo the surgery, notably because of tumoral progression.

Guidelines

Intrahepatic cholangiocarcinoma

(1) In what situations should surgery be proposed for iCCAs?

Following an evaluation of the non- tumoral liver and a sys-
tematic search for any underlying chronic liver disease, it is 
recommended to propose resection surgery and lymphad-
enectomy for non- metastatic (excluding satellite nodules 
and locoregional lymph nodes) iCCAs. GRADE 1+; Strong 
agreement.

The presence of any one poor prognostic factor (regional 
LN involvement, size >75 mm, elevated CA 19–9 and/or 
CEA, multiple nodules, likely R1 status) is not a contraindi-
cation for surgery. Expert opinion: Strong agreement.

It is probably not recommended to perform surgery when 
≥2 poor prognostic factors are present. GRADE 2−; Strong 
agreement.

If doubt persists on the resectability of an iCCA (com-
plex case, suspicion of peritoneal carcinosis), exploratory 
laparoscopy may be proposed. Expert opinion: Strong 
agreement.

(2) What should the goal be for the resection margin?

It is probably recommended to aim for a resection mar-
gin of 10 mm when possible, in iCCA. GRADE 2+; Strong 
agreement.

(3) What should lymphadenectomy comprise in iCCA 
resection?

It is recommended to perform regional lymphadenectomy 
with ≥6 LNs removed, regardless of preoperative invasion 
assessments, as these latter are poorly sensitive. GRADE 
1+; Strong agreement.
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10  |    NEUZILLET et al.

7  |  CHAPTER 5:  LOCOREGIONAL 
TRE ATMENT

7.1  |  Rationale

Locoregional treatments (LRTs) comprise a range of ablative (ra-
diofrequency, microwave, irreversible electroporation, cryoablation 
and by extension stereotactic radiation therapy) and intra- arterial 
(embolization, chemoembolization, radioembolization, intra- arterial 
chemotherapy) therapies. In the setting of unresectable iCCA, these 
LRTs may be deployed first line or second line when systemic chem-
otherapy fails to halt tumour progression. The levels of evidence 
concerning the efficacy and oncological benefits of LRTs are low, 
with most of the available data acquired from heterogenous stud-
ies (in patient selection, place of LRTs in the therapeutic strategy, 
employed techniques, judgement criteria) usually retrospective in 
nature.115–121

7.2  |  Radiation therapy

7.2.1  |  Unresectable or inoperable CCA

Most data for inoperable CCA come from non- comparative retro-
spective studies including both iCCAs and eCCAs. 45- Gray (Gy) to 
54- Gy radiation therapies were delivered with conventional frac-
tionation, often in association with 5- FU/platinum chemotherapies 
with acceptable toxicities. Median OSs varied from 11 months to 
15 months.122–125

• Complementary biliary brachytherapy after chemoradiotherapy 
(CRT): Several retrospective studies have reported improved local 
control when complementary brachytherapy is administered, but 
the largest comparative retrospective study did not find any sig-
nificant differences as concerns OS.126

• Stereotactic radiation therapy: Several trials and meta- analyses 
have suggested that stereotactic radiation therapy may provide 
benefits, including improved local control and OS and acceptable 
toxicity in iCCA.127

7.2.2  |  Perioperative treatments

Preoperative CRT tends to increase R0 resection rates and OS.128 
Neoadjuvant radiation therapy in the setting of LT for pCCA has 
been studied in small, single- centre studies with differing adminis-
tration protocols.112

The studies on adjuvant radiation therapy in pCCA are largely 
retrospective, with low levels of evidence and contradictory 

(4) What is the place of LT in iCCA?

It is probably not recommended to propose liver trans-
plantation in iCCA outside of clinical studies. GRADE 2−; 
Strong agreement.

Perihilar cholangiocarcinoma

(1) In what situations should surgery be proposed for pCCAs?

Following an evaluation of the future liver remnant (vol-
ume, cholestasis) and systematic search for any underlying 
hepatopathy or cholangiopathy, it is recommended to pro-
pose resection and lymphadenectomy for non- metastatic 
pCCAs. GRADE 1+; Strong agreement.

It is probably not recommended to propose resection in the 
presence of locoregional LN involvement or likely R1 sta-
tus. GRADE 2−; Strong agreement.

If there is doubt on the resectability of a pCCA, explora-
tory laparoscopy may be proposed. Expert opinion: Strong 
agreement.

(2) What should the goal be for the resection margin?

It is not recommended to propose resection in pCCA if R2 
margins are likely. GRADE 1−; Strong agreement.

It is recommended to aim for healthy R0 margins in pCCA 
resection. GRADE 1+; Strong agreement. It is recom-
mended to resect associated segments, at least segments 
I and IVb, to increase the rate of clean margins in pCCA. 
GRADE 1+; Strong agreement.

It is recommended to perform en bloc resection of the por-
tal vein bifurcation when invasion is suspected to enlarge 
the circumferential margin for pCCAs. GRADE 1+; Strong 
agreement.

It is probably not recommended to perform arterial resec-
tions systematically or associate Whipple procedures for 
pCCAs. GRADE 2−; Strong agreement.

(3) What should lymphadenectomy comprise in pCCA 
resection?

It is probably recommended to perform regional lym-
phadenectomy with ≥5 LNs removed GRADE 2+; Strong 
agreement.

(4) What is the place of LT in pCCA?

It is probably recommended to propose liver transplan-
tation to selected patients with localized unresectable 
pCCA tumours not exceeding 30 mm and absence of lymph 
node involvement after a course of neoadjuvant therapy 
as defined in a liver transplant centre. GRADE 2+; Strong 
agreement.
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    |  11NEUZILLET et al.

results.129–132 Chemotherapy and CRT have never been compared 
in prospective trials.

8  |  CHAPTER 6:  SYSTEMIC TRE ATMENTS

8.1  |  Adjuvant therapies

Several randomized phase 3 trials that compared adjuvant 
gemcitabine- based protocols (gemcitabine, gemcitabine- 
oxaliplatin (GemOx)) to surveillance failed to provide any clear 
benefit for median survival.131,133–135 In the British BILCAP study, 
447 patients were randomized into observation or treatment 
with adjuvant oral capecitabine (1250 mg/m2 twice daily, 2 weeks 
out of three, for eight cycles/6 months)130 with a reported good 
tolerability. Improvement in OS (primary objective) did not reach 
statistical significance in the intention- to- treat analysis but it did 
once adjust on gender, node status and histological grade (HR: 
.71, p = .01). Improvement in RFS (secondary objective) was also 
significant, but only during the first 24 months following surgery. 
Based on these results, adjuvant capecitabine for 6 months is 
considered as a standard in patients with resected iCCA and 
pCCA.

8.2  |  Advanced disease: First- line treatments

Chemotherapy regimens combining platinum with another agent 
(mainly gemcitabine) appear to outperform best supportive care 
(BSC) and fluoropyrimidine or gemcitabine monotherapy.124,136–159 
The ABC- 02 trial established the combination of cisplatin and gemcit-
abine (CisGem) as the backbone standard chemotherapy in CCA.141 
There is no additional benefit to combine three cytotoxic drugs (as 
FOLFIRINOX or cisplatin- gemcitabine- nab- paclitaxel regimens) or 
to add VEGF160 or EGFR145 inhibitors to platinum–gemcitabine regi-
men. Two international, phase- 3 randomized controlled trial showed 
a benefit of immunotherapy addition to CisGem: TOPAZ- 1 with dur-
valumab161 and Keynote 966 with pembrolizumab.162 The TOPAZ- 1 
trial showed that first- line CisGem plus durvalumab provided better 
OS (primary objective), response rates and progression- free survival 
(PFS) than CisGem plus placebo. Similarly, addition of pembroli-
zumab to CisGem regimen improved the OS compared to CisGem 
plus placebo.

8.3  |  Advanced disease: Second- line treatments

The available studies, the large majority of which were non- 
randomized and the majority retrospective, report low response 
rates (3%–12%) and modest PFS (1.9–4 months) and OS (6.2–
11 months) medians.163- 173 More recently, the ABC- 06 trial, a ran-
domized phase III trial showed an increased OS in patients treated 
by FOLFOX compared to those receiving best supportive care and 
established FOLFOX regimen as the standard of care chemotherapy 
in second line. However, the benefit is weak (less than 1 month in 
median OS, 5% response rate) and we do not have strong evidence 

Guidelines

(1) What is the place of interventional radiologic locore-
gional treatments in CCA?

It is not recommended to perform intra- arterial treat-
ments alone if standard treatments are possible. GRADE 
1−; Strong agreement.

Percutaneous ablation may be considered for unique 
iCCA <3 cm if surgical resection is not possible. Expert 
opinion: Strong agreement.

Intra- arterial treatments may be prioritized in association 
with first- line systemic chemotherapy in patients with 
unresectable iCCA and no extrahepatic disease. Expert 
opinion: Strong agreement.

Isolated intra- arterial treatment may be discussed as an 
alternative after failure of standard systemic treatments 
for iCCA without extrahepatic progression. Expert opin-
ion: Strong agreement.

It is not recommended to propose interventional radiol-
ogy for pCCA. GRADE 1−; Strong agreement.

(2) What is the place of endoscopic ablation techniques?

It is not recommended to perform endoscopic ablation 
techniques (photodynamic therapy, endobiliary radiofre-
quency) outside of the clinical trial setting. GRADE 1−; 
Strong agreement.

(3) What is the place of radiation therapy in inoperable 
CCA?

It is probably not recommended to propose conventional 
CRT for patients with unresectable iCCA or pCCA out-
side of the therapeutic trial setting. GRADE 2−; Strong 
agreement.

Stereotactic body radiation therapy may be considered 
for unique iCCA lesions <5 cm if surgical resection is not 
possible. Expert opinion: Strong agreement.

(4) What is the place of radiation therapy in the periopera-
tive treatment of pCCA?

It is probably not recommended to propose neoadju-
vant radiation therapy for patients with pCCA if trans-
plantation is not being planned. GRADE 2−; Strong 
agreement.

Adjuvant CRT can be discussed in a specialized MDT 
for patients with pCCA and R1 resection results 
after a chemotherapy course. Expert opinion: Strong 
agreement.
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12  |    NEUZILLET et al.

TA B L E  2  Clinical trials in second line with targeted therapies.

Drug Target Ref Phase N OS (months) PFS (months) ORR

Ivosidenib IDH1 Abou- Alfa180 III 124 10.3 2.7 25%

Pemigatinib FGFR2 fusion Abou- Alfa181 II 100 17.5 7 38.5%

Futibatinib FGFR2 fusion Goyal182 II 103 21.7 8.9 41.7%

Derazantinib FGFR2 fusion Mazzafero183 II 29 17.2 7.8 22%

Infigratinib FGFR2 fusion Javle184 II 122 12.2 7.3 23.1%

RLY- 4008 FGFR2 fusion Borad185 I 38 63%–88%

Pertuzumab + 
Trastuzumab

HER2 (IHC 3+) or 
amplification (FISH/NGS)

Javle186 II 39 10.9 4 23%

Neratinib HER2 mutation Harding187 II 25 5.4 2.8 16%

Trastuzumab 
Deruxtecan

HER2 (IHC 3+) or IHC 2+ and 
FISH +

Obha188 II 22 5.1 7.1 36.4%

Tucitanib + 
trastuzumab

HER2 3+ or amplification 
(FISH/NGS)

Nakamura189 II 29 15.5 5.5 46.7%

Zanidatamab HER (IHC 2–3+) and 
amplification (FISH)

Harding190 IIb 80 Not reach 5.5 41.3%

Dabrafenib + 
Trametinib

b- raf V600E Subbiah191 II 43 14 9 20%

F I G U R E  3  Therapeutic algorithm for intrahepatic cholangicarcinoma. EO, expert opinion; SBRT, stereotactic body radiation therapy; 
SIRT, selective internal radiation therapy; TACE, trans- arterial chemoembolization.
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    |  13NEUZILLET et al.

supporting a clear advantage for combined chemotherapies over 
monotherapies (notably fluoropyrimidine). There is not enough data 
to support the place of irinotecan (or nanoliposomal irinotecan) 
alone or in combination with fluoropyrimidines as a standard of care 
in second line in European patients.

8.4  |  Genetic alterations in CCA and 
targeted therapies

High- throughput sequencing studies have revealed high molecular 
heterogeneity in CCA and numerous potential therapeutic targets 
(IDH1/2, FGFR2, BRAF, HER2, MSI, NTRK, etc.).174–179

The main results of trials evaluating targeted therapies in second 
or third line are summarized in Table 2. Among them, ivosidenib, an 
orally administered therapeutic that targets mutated isocitrate dehy-
drogenase 1 (IDH1), was the only drug evaluated in phase III trial after 
CisGem failure and significantly improved PFS and offered good tol-
erability when compared to placebo.180 Several phase 2 trials suggest 
an interest for treatments targeting FGFR2, BRAF, KRAS G12C, HER2, 
NTRK in advanced CCA.181–205 CCAs with microsatellite instability 
(MSI) have been shown to respond to anti- programmed death- 1 (PD- 
1) antibodies.206,207

Main results of clinical trials with targeted therapies are presented in 
Table 2.

Therapeutic algorithms are presented in Figure 3 (global strategy for 
iCCA) and Figure 4 (systemic treatment of advanced CCA).

F I G U R E  4  Systemic therapy for advanced cholangiocarcinoma: therapeutic algorithm. EO, expert opinion.

Guidelines

(1) What adjuvant therapies are recommended?

It is probably recommended to propose a 6- month regimen 
of adjuvant capecitabine after surgical resection of iCCAs 
or pCCAs showing R0 or R1 margins only in patients with 
otherwise good PS (ECOG score 0–1) and in a postopera-
tive delay of no more than 16 weeks. GRADE 2+; Strong 
agreement.

It is not recommended to use gemcitabine chemotherapy, 
alone or in association, in adjuvant setting. GRADE 1−; 
Strong agreement.

In pCCA with R1 margins, a 4-  to 6- month regimen of adju-
vant capecitabine followed by CRT with capecitabine can 
be discussed in a specialized MDT. Expert opinion: Strong 
agreement.

(2) What chemotherapies are recommended as first-  and 
second- line treatments?

First line

• It is recommended to propose cisplatin–gemcitabine as 
chemotherapy backbone for patients with good PS (e.g. 
ECOG 0–1). GRADE 1+; Strong agreement.
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• It is probably recommended to add durvalumab or pem-
brolizumab to a 6- month cisplatin–gemcitabine regimen 
in patients with good PS (ECOG 0–1). GRADE 2+; Strong 
agreement.

• When cisplatin–gemcitabine is contraindicated, it is 
probably recommended to propose capecitabine and 
oxaliplatin (CAPOX) (GRADE 2+; strong agreement) 
or gemcitabine–oxaliplatin (GEMOX) regimens (expert 
opinion; strong agreement).

• It is probably recommended to propose gemcitabine 
alone for patients with impaired PS (e.g. ECOG 2) 
GRADE 2+; Strong agreement.

Second line

• It is recommended to prioritize the pertinent targeted 
treatment for ‘actionable’ molecular alterations (ESMO 
Scale for clinical actionability of molecular targets 
(ESCAT) I–II). GRADE 1+; Strong agreement.

• In patients with good PS (e.g. ECOG 0–1) who show pro-
gression after first- line gemcitabine or cisplatin–gem-
citabine but lack actionable molecular alterations, it is 
recommended to propose FOLFOX (5FU- folinic acid- 
oxaliplatin). GRADE 1+; strong agreement.

• Fluoropyrimidine alone can be proposed to patients 
with impaired PS (e.g. ECOG 2). Expert opinion: strong 
agreement.

Any line

• Supportive care should be implemented, whether as-
sociated or not with specific therapies. Expert opinion: 
strong agreement.

• The management of patients with highly impaired PS 
(e.g. ECOG 3–4) should comprise supportive care only. 
Expert opinion: strong agreement.

(3) What is the place of gene mutation analysis for guiding 
patient care?

In patients with advanced iCCA or pCCA, it is recommended 
to systematically establish a molecular portrait of the tumour 
comprising (GRADE 1+; strong agreement):

• MLH1, MSH2, MSH6 and PMS2 immunohistochem-
istry (IHC) for mismatch repair (MMR) phenotyping 
and, if positive for DNA mismatch repair system defi-
ciency (dMMR), MSI confirmation by molecular biology 
(Pentaplex PCR) (for prescription of immunotherapy).

• IHC for HER2 overexpression and, if positive (2+ or 3+), 
confirmation of ERBB2 amplification by FISH.

• NGS- based DNA (or RNA) panel including search for 
IDH1, KRAS and BRAF mutations.

• NGS- based RNA panel to search for fusion transcripts, 
including FGFR2 and NTRK genes.

• It is recommended to perform this screening at first- line 
treatment initiation. GRADE 1+; Strong agreement.

If a targetable mutation is identified

• In first line: inclusion in clinical trials.
• In previously treated patients:

IDH1 mutation: ivosidenib, GRADE 1+; Strong agreement.

FGFR2 fusion/rearrangement: pemigatinib, GRADE 2+; 
Strong agreement, futibatinib, GRADE 2+; Strong agree-
ment, infigratinib, GRADE 2+; Strong agreement.

NTRK fusion/rearrangement: larotrectinib, GRADE 2+; 
Strong agreement.

MSI: pembrolizumab, GRADE 2+; Strong agreement.

BRAF V600E mutation: dabrafenib+trametinib, GRADE 
2+; Strong agreement.

HER2 amplification: trastuzumab+pertuzumab, Expert 
opinion: Strong agreement, zanidatamab, GRADE 2+; 
Strong agreement.
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SUPPORTING INFORMATION
Additional supporting information can be found online in the 
Supporting Information section at the end of this article.
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