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Summary
Intrahepatic cholangiocarcinoma (iCCA) develops inside the liver, between bile ductules and the second-order bile ducts. It is the
second most frequent primary liver cancer after hepatocellular carcinoma, and its global incidence is increasing. It is associated
with an alarming mortality rate owing to its silent presentation (often leading to late diagnosis), highly aggressive nature and
resistance to treatment. Early diagnosis, molecular characterisation, accurate staging and personalised multidisciplinary treat-
ments represent current challenges for researchers and physicians. Unfortunately, these challenges are beset by the high het-
erogeneity of iCCA at the clinical, genomic, epigenetic and molecular levels, very often precluding successful management.
Nonetheless, in the last few years, progress has been made in molecular characterisation, surgical management, and targeted
therapy. Recent advances together with the awareness that iCCA represents a distinct entity amongst the CCA family, led the
ILCA and EASL governing boards to commission international experts to draft dedicated evidence-based guidelines for physi-
cians involved in the diagnostic, prognostic, and therapeutic management of iCCA.

© 2023 European Association for the Study of the Liver. Published by Elsevier B.V. All rights reserved.
Introduction
Intrahepatic cholangiocarcinoma (iCCA) represents the second
most frequent primary liver cancer after hepatocellular carci-
noma (HCC). The increase in incidence and mortality reported
worldwide (Fig. 1), recent advances in our pathobiological un-
derstanding, the identification of actionable molecular targets,
and the need to clarify various aspects of clinical management
led the European Association for the Study of the Liver (EASL)
and International Liver Cancer Association (ILCA) governing
boards (GBs) to commission international experts to draft
dedicated guidelines. Indeed, the aetiology, risk factors,
pathobiology, molecular biology and clinical management of
iCCA are completely different with respect to perihilar CCA
(pCCA) and distal CCA (dCCA), thus justifying guidelines spe-
cifically dedicated to iCCA. That said, guidelines exclusively
dedicated to iCCA are rare and need updating. The current
guidelines were formulated with the aim of guiding physicians
towards an evidence-based approach to managing the diag-
nostic, prognostic, and therapeutic challenges of iCCA. Clinical
recommendations, from diagnostic suspicion to diagnosis and
treatment, are formulated in a pragmatic manner that considers
the clinical outcomes with the greatest impact as well as patient
needs. The target users of these guidelines are general prac-
titioners and specialised clinicians involved in the care of pa-
tients with iCCA.
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Methods
The EASL and ILCA GBs nominated (August 2020) two chairs
and the members of the guideline expert panel, respecting
gender balance, geographic representation and competence.
Specifically, representatives from the EASL and ILCA GBs, co-
chairs, experts of Pathology, Radiology, Clinical Oncology,
Clinical Hepatology, Surgery and a methodologist joined the
expert panel. The Delphi panel was then established, consisting
of 34 physicians with gender balance, broad geographical
representation and competence, and including patient repre-
sentatives (S. Lindsey, Cholangiocarcinoma Foundation; H.
Morement, AMMF, The Cholangiocarcinoma Charity). The
development of the clinical practice guidelines followed EASL’s
standard operating procedure. Objectives were defined, and
target users and key issues were identified. Agreement on the
PICO (Population/problem, Intervention, Comparison, and
Outcome) format, key questions, level of evidence (LoE) and
recommendations was determined, with a threshold of 75%
agreement among the expert panel and the Delphi panel
required for approval. Relevant evidence from literature spe-
cifically focusing on iCCA was retrieved and evaluated to
determine the LoE and formulate recommendations in accor-
dance with the Oxford Centre for Evidence-based Medicine
(OCEBM) guidelines.
; targeted therapy.
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Fig. 1. Mortality associated with iCCA in different geographic areas. Data obtained from: Hucke F. et al. Cancers 2022, 14, 3093. https://doi.org/10.3390/
cancers14133093; Turati F. et al. Hepatoma Res 2022;8:19 DOI: 10.20517/2394-5079.2021.130; and Bertuccio P. et al. J Hepatol 2019; 71(1): 104-114. https://doi.
org/10.1016/j.jhep.2019.03.013. *for Venezuela, Finland and Lithuania data are related to the year 2012.
Objectives: These guidelines were formulated with the
objective of guiding physicians towards an evidence-based
approach to the diagnostic, prognostic, and therapeutic man-
agement of iCCA. Clinical recommendations, from diagnostic
suspicion to diagnosis, staging and treatment, are formulated
in a pragmatic manner that considers the clinical outcomes
with the greatest impact as well as patient needs.

Target users: the target users of these guidelines are general
practitioners and specialised physicians involved in the care of
patients with iCCA.

The expert panellists were involved in identifying key clinical
questions. PICOs were detailed and used to formulate the key
questions for which evidence was retrieved from the literature.
Each key question was developed by a single member of the
Table 1. Level of evidence based on the Oxford Centre for Evidence-based M

Level Criteria

1 Systematic reviews (SR) (with homogeneity) of randomised controlle
trials (RCT)

2 Randomised controlled trials (RCT) or observational studies with
dramatic effects; systematic reviews (SR) of lower quality studies (i.
non-randomised, retrospective)

3 Systematic reviews (SR) of lower quality studies (i.e. non-
randomised, retrospective)

4 Case-series, case-control, or historically controlled
studies (systematic review is generally better than an individual stud

5 Expert opinion (mechanism-based reasoning)

2 Journal of Hepatology, J
expert panel, chosen based on specific experience, and
reviewed by all members of the expert panel, including a
methodologist, and finally voted on by the Delphi panel. A
special effort was made to identify key questions not covered
by existing guidelines or that required updating based on
recent scientific advances. The expert panel decided to
consider only key questions for which an agreement >75% was
reached among the Delphi panellists.

For the evaluation of evidence, a systematic literature review
was carried out using PubMed, Scopus, Embase and/or the
Cochrane library. LoE and Recommendations (Table 1 and 2)
were developed and graded (according to OCEBM) by a single
member of the expert panel and then revised and voted on by all
the panellists. When an agreement >75% was reached, LoE and
edicine (adapted from The Oxford 2011 Levels of Evidence).

Simple model for high, intermediate and low evidence

d Further research is unlikely to change our confidence in the estimate
of benefit and risk

e.

Further research (if performed) is likely to have an impact on our
confidence in the estimate of benefit and risk and may change
the estimate

y)
Any estimate of effect is uncertain
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Table 2. Grades of recommendation.

Grade Wording Criteria

Strong Shall, should, is recommended.
Shall not, should not, is not recommended

Evidence, consistency of studies,
risk-benefit ratio, patient preferences,
ethical obligations, feasibilityWeak or open Can, may, is suggested.

May not, is not suggested.

Clinical Practice Guidelines
Recommendations were submitted for voting to the Delphi
group where the classification of consensus strength was as
follows: Strong consensus if >95% agreement, consensus if
>75-95% agreement, majority agreement if >50-75% agree-
ment, no consensus if <50% agreement (see Appendix for
Delphi round agreement on the recommendations included
herein). The technical solution has been supported by the
Clinical Guideline Service group (https://www.guidelineservices.
com), which has provided an online platform, where all guideline
documents have been uploaded and reviewed.

Classification
Current anatomic classification of CCA considers iCCA as the
subtype arising between the bile ductules and the second-
order bile ducts (i.e. segmental bile ducts), pCCA as the sub-
type arising in the right and/or left hepatic duct and/or at their
junction and dCCA as the subtype involving the common bile
duct. Recent consensus statements and guidelines agree that
this classification is more accurate than the prior classification
of CCA as either iCCA or extrahepatic CCA (eCCA), since this
eliminates the difficulties in classifying pCCA as iCCA or eCCA.
Consistently, the 11th version (ICD-11,2018) of the International
Classification of Diseases codifies these anatomic subtypes of
cholangiocarcinoma as follows: iCCA (cod. 2C12.10), pCCA
(cod. C18.0), and eCCA (cod. 2C15.0), which refers to adeno-
carcinoma of the biliary tract and distal bile duct.

Macroscopically, iCCA is categorised into four subtypes:
mass-forming (MF; iCCA with nodular aspect), periductal-
infiltrating (PI; iCCA infiltrating along the bile duct), MF+PI (i.e.
iCCA infiltrating along the bile duct with concurrent invasion
into neighbouring liver parenchyma, causing a mass), and
intraductal growing;1 however, the intraductal growing type has
been reclassified as intraductal papillary neoplasm in the 4th
World Health Organization (WHO) classification.

As far as the histological classification is concerned, ac-
cording to the 5th WHO classification,1 iCCA comprises two
distinct subtypes (Fig. 2); the large duct type and the small duct
type, both presenting with completely different clinicopatho-
logical features and mutation profiles.2–12

Should iCCA be subclassified into two subtypes, large duct
type and small duct type, as proposed by the 5th WHO
classification because genetic alterations of IDH1/2 and
FGFR2, which are amenable to targeted therapy, are
predominantly observed in the small duct type?
Recommendations

Subclassification of iCCA into large duct type and small
duct type is suggested, as this may have clinical utility
based on its prognostic and therapeutic implications (LoE
4/5, weak recommendation, consensus).

Journal of Hepatology, J
At histology, the large duct type shows a clear glandular
structure with mucin production associated with desmoplastic
reaction. In contrast, the small duct type is a heterogeneous
tumour, owing to a varying pattern of ductular proliferation (i.e.,
ductular reaction like), without mucin production. Clinically, the
large duct type occurs in chronic cholangitis caused by primary
sclerosing cholangitis (PSC), hepatolithiasis, and liver fluke
infection etc., whereas the small duct type often associates
with non-biliary chronic liver diseases, such as viral hepatitis
and the metabolic syndrome. Long-term outcomes are better in
the small duct type compared to the large duct type,2–4 partially
because the large bile duct type shows more aggressive
pathological features, such as lymphatic and/or perineural in-
vasion. Importantly, there is a significant difference when it
comes to treatment choice; the small duct type is known to
harbour isocitrate dehydrogenase (IDH)-1 and -2 mutations and
fibroblast growth factor receptor (FGFR) fusions which are
treatable with currently available targeted therapies. Moreover,
the efficacy of these treatments is promising. On the other
hand, the large duct type often presents with KRAS and
SMAD4 mutations, also observed in the pCCA and dCCA
subtypes. These data indicate the utility of subtyping iCCA in
terms of clinical outcome and treatment choice. Since there is a
clear correlation between pathological iCCA subtypes and
genetic alterations2–12 iCCA subtyping is useful to predict ge-
netic alterations in IDH1/2 and/or FGFR2. Therefore, iCCA
subtypes should be determined before proceeding with genetic
investigations. Certainly, given the typical heterogeneity of
iCCA, the accuracy of subclassification is higher in surgical
than biopsy specimens.

The available evaluated literature is considered of low quality
because of the lack of prospective studies (all studies are
retrospective), and the fact that most of the original articles
were based on single-centre case studies with limited sam-
ple sizes.

Therefore, the subclassification of iCCA into large duct type
and small duct type should be considered on the pathology
report, given its potential clinical utility, and this subclassifi-
cation may be used to guide future trial design.
Is iCCA macro classification more reliable and reproducible
when considered alongside pathological subclassification,
given that the mass-forming+periductal infiltrating subtype
is often misrecognised as the mass-forming subtype?
Recommendations

iCCA macro classification is suggested in combination with
pathological subclassification, as it is more reliable and
reproducible (LoE 4,weak recommendation, consensus).
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Small duct type iCCA Large duct type iCCA

Normal small bile duct

Small duct type iCCA

Mass forming
type (MF) Periductal infiltrating

type (PI)

PI+MF type

Frequent genetic alterations
IDH1/2, FGFR2, BAP1 KRAS, SMAD4, TP53

Normal large bile duct

Large duct type iCCA

Frequent genetic alterations

Fig. 2. Macroscopic and microscopic classification of iCCA with molecular alterations. iCCA comprises two distinct subtypes; small duct and large duct types.
Small duct type iCCA shows a mass-forming pattern comprising an irregular glandular structure without mucin and apical EMA expression, resembling normal small
bile ducts. Importantly, small duct type iCCA harbours actionable mutations, such as IDH1/2 and FGFR2 fusions. In contrast, large duct type iCCA shows a periductal-
infiltrating growth pattern or a mixed periductal-infiltrating + mass-forming pattern, composed of mucin-producing adenocarcinoma (confirmed by Alcian blue) and
cytoplasmic EMA positivity. These features are similar to those of normal large bile ducts. Of note, the intrahepatic bile duct is often dilated in patients with the large
duct type iCCA as the tumour infiltrates along the biliary duct, causing biliary stricture/stenosis. EMA, epithelial membrane antigen; iCCA, intra-
hepatic cholangiocarcinoma.

Recommendations

Annual surveillance with non-invasive radiologic tools is
suggested for patients with PSC (LoE 4, weak recom-
mendation, strong consensus).
The distinction between the MF or MF+PI subtype is
important as it directs the decision on the type of surgery, as
well as reflecting post-surgical outcomes.8,13–18 In brief, the
MF+PI subtype is associated with a worse prognosis than the
MF subtype because of more frequent lymphatic invasion and
perineural invasion in the portal tract.13,16–18 However, being
able to distinguish between them is not straightforward as the
PI component is not always clearly detectable on imaging.
Importantly, macro classification has a clear correlation
with iCCA subtype; the iCCA large duct type clearly demon-
strates the PI and MF+PI subtypes, whereas the small duct
type exclusively presents with the MF subtype. Thus,
combination with the pathological iCCA subtype is useful to
differentiate MF from MF+PI, as MF+PI presents exclusively
in large duct type iCCA. In other words, if large duct
iCCA is seen in a MF subtype biopsy, it is almost
certainly MF+PI.

The available literature is very limited and the available
studies are considered of low quality as most of the original
articles were either retrospective and/or single-centre case
studies with limited sample sizes.
Risk factors
Risk factors specific for iCCA with relative odds ratio (OR) are
summarized in Table 3. Unfortunately, different studies indicate
that no risk factors are identifiable in approximately 60-70% of
iCCA;19 hence, prevention and/or surveillance strategies can be
only applied to a few patient categories. Nevertheless, moni-
toring CCA occurrence in at-risk patient subsets is crucial since
early diagnosis implies a higher likelihood of diagnosis at early
stages, potentially enabling curative treatment and
improving survival.
4 Journal of Hepatology, J
Should surveillance for iCCA, using non-invasive imaging
(ultrasound, MRI-magnetic resonance
cholangiopancreaticography, CT) tools, be recommended in
specific populations with established risk factors for iCCA?

PSC
In the Western world, PSC is the main risk factor for CCA,
which represents a relevant cause of mortality in patients with
PSC.20–25 The incidence of CCA in patients with PSC is be-
tween 0.6-1.5% a year, with a prevalence of 6-13% and a
lifetime risk of up to 20%.26 The OR for iCCA in patients with
PSC is around 20-25.20–25 Approximately 50% of CCAs are
identified within the first year of PSC presentation, though CCA
may also constitute the first presentation of previously undi-
agnosed PSC.20,22,23 The expert panel evaluated studies where
the clinical utility (survival, iCCA-related adverse events) of
surveillance using non-invasive imaging tools, ultrasound, CT,
and MRI+magnetic resonance cholangiopancreaticography
(MRI+MRCP), have been assessed. A retrospective study
conducted at the Mayo Clinic27 showed the benefit of a sur-
veillance programme consisting of annual imaging with
abdominal ultrasound, CT, or MRI+MRCP plus carbohydrate
antigen 19-9 (CA19-9) for patients with PSC (11 iCCA cases
detected at screening and surveillance). In another retrospec-
tive study of 830 patients with PSC, a trend towards higher 5-
uly 2023. vol. - j 1–28



Table 3. Risk factors for iCCA.

Risk factors for iCCA Study type OR/RR

Liver diseases
Choledochal cyst Meta-analysis OR 26.71
Choledocholithiasis Meta-analysis OR 10.08
Cholelithiasis Meta-analysis OR 3.38
Cholecystolithiasis Meta-analysis OR 1.75
Caroli disease Population-based study OR 38
Primary sclerosing cholangitis Population-based study OR 22
Cirrhosis Meta-analysis OR 15.32
Chronic hepatitis B Meta-analysis OR 4.57
Chronic hepatitis C Meta-analysis OR 4.28
Haemochromatosis Population-based study OR 2.1
Non-alcoholic fatty liver disease Meta-analysis OR 2.2

Extrahepatic comorbidities
Inflammatory bowel disease Meta-analysis OR 2.68
Chronic pancreatitis Population-based study OR 2.7
Type 2 diabetes mellitus Meta-analysis OR 1.73
Obesity Meta-analysis OR 1.14
Hypertension Meta-analysis OR 1.10

Parasitic infections
Liver fluke (Opisthorchis viverrini, Clonorchis sinensis) Meta-analysis OR 5 iCCA > eCCA

Lifestyle habits
Alcohol consumption Meta-analysis OR 3.15
Cigarette smoking Meta-analysis OR 1.25

Environmental toxins
Thorotrast (until 1969) Retrospective study RR >300
1,2- Dichloropropane Retrospective study RR 15
Asbestos Case-control study OR 4.8
Asbestos Case-control study OR 1.1–1.7

eCCA, extrahepatic cholangiocarcinoma; iCCA, intrahepatic cholangiocarcinoma; OR, odds ratio; RR, relative risk.
Adapted and updated from Banales JM et al.249

Clinical Practice Guidelines
year iCCA-related survival in the surveillance group compared
to the non-surveillance group (21% vs. 8%)28 was reported.
More recently,29 the results of a multicentre international
retrospective study on surveillance practices (ultrasound and/
or MRI, as well as endoscopic retrograde chol-
angiopancreaticography in two centres) for hepatobiliary can-
cers, with an average 8 years of follow-up of 2,975 patients with
PSC, have been published. Data reported by Bergquist et al.29

were very positive since they demonstrated that the overall
hazard ratio (HR) for death, adjusted for sex, age and start year
of follow-up, were 0.61 for scheduled imaging with and without
ERCP. Longitudinal studies evaluating the cost-effectiveness
of a specific surveillance programme in patients with PSC are
lacking and, due to the rarity of PSC, are unlikely to be feasible.

Acknowledging that these studies are limited by their
retrospective nature,27–29 the heterogeneity of PSC populations
and surveillance strategies, evidence (Level 4) indicates that
annual surveillance for iCCA with non-invasive tools is effective
in improving survival of patients with PSC. The accuracy of
different non-invasive tests for iCCA surveillance in patients
with PSC is covered in the following section.

Are ultrasound, CT, and MRI accurate for surveillance of
CCA in patients with PSC?
Recommendations

For surveillance of CCA in patients with PSC, among the
different imaging modalities, MRI+MRCP is suggested, as
it has the highest diagnostic accuracy (LoE 4; weak
recommendation, consensus).

Journal of Hepatology, J
There are no papers that strictly match the criteria to answer
this question. Early diagnosis of CCA in the setting of PSC is
extremely challenging. A rational approach for screening pa-
tients with PSC for CCA is interval radiologic assessment using
imaging of the biliary tree in combination with CA19-9 every 12
months. The choice of the best radiological method is still
under investigation and the amount of evidence that suggests
one radiological exam over another is poor. Although CT is
generally considered an optimal non-invasive initial investiga-
tion for most solid focal liver lesions, there are insufficient data
justifying its role for CCA detection in patients with PSC. Walker
and colleagues,30 in a recent systematic review that was not
focused on iCCA alone, addressed the results of several clinical
studies31–33 graded as 1a and 1b according to the LoE outlined
by the OCEBM. Out of three studies included in the final
evaluation, only one provides data on the diagnostic accuracy
of CT: Campbell and co-workers,32 in an attempt to determine
the diagnostic yield of CT for diagnosing CCA complicating
PSC, reported a mean area under the ROC curve of 0.82 ± 0.07,
higher than for cholangiography (0.57 ± 0.08, p = 0.003). MRI
data regarding diagnostic accuracy for CCA were not reported
in this systematic review. However, the most recent meta-
analysis investigating the role of MRI in this setting reported
very useful and relevant data. Satiya and colleagues,34 with the
primary aim of determining the sensitivity and specificity of
MRI+MRCP for the diagnosis of CCA among more than 800
patients with PSC, reported high diagnostic accuracy (sensi-
tivity 98.9%, specificity 99.9%). However, this paper is not
focused solely on iCCA.

In conclusion, studies designed to evaluate iCCA alone, in
this particular clinical scenario, are still missing and none
considered the different subtypes of CCA, which might further
uly 2023. vol. - j 1–28 5



impact on the diagnostic accuracy of different imaging mo-
dalities. However, examining data from studies that include all
subtypes of CCA, among different imaging modalities, MRI
seems to have higher diagnostic accuracy (and quality of
supporting evidence) than ultrasound and CT.

Cirrhosis
Recommendations

Ultrasound at 6-monthly intervals is suggested for patients
with cirrhosis, as it may be effective for detection of iCCA
at an early stage (LoE 4, weak recommenda-
tion, consensus).

Recommendations

Educational campaigns may be considered as useful tools
in changing behaviour to prevent liver fluke infection and
re-infection (LoE 4, weak recommendation,
strong consensus).
Cirrhosis of any aetiology is an established risk factor for
iCCA, with an OR ranging from 9-25. A number of different
international guidelines recommend 6-monthly ultrasound sur-
veillance for HCC in patients with cirrhosis of any aetiology,
with the goal of diagnosing the disease at early stages. This
evidence-based approach certainly facilitates earlier iCCA
diagnosis, resulting in identification of patients eligible for
effective treatment, including surgical resection and trans-
plantation. Indeed, iCCAs identified during surveillance of pa-
tients with cirrhosis are smaller and are more likely to be treated
surgically than cancers identified outside of surveillance,35,36

resulting in improved overall survival (OS).35 A recent meta-
analysis of 18 studies comprising 355 patients and a registry
study of 385 patients, reported that transplantation for very
early (single lesions <−2 cm) iCCA was associated with a pooled
5-year relapse-free survival (RFS) of 67%, indicating a benefit in
terms of both survival and recurrence.37 Therefore, evidence
(Level 4) indicates that ultrasound at 6-monthly intervals is
effective for the early detection of iCCA in patients with
cirrhosis, resulting in improved OS.

Liver flukes
Recommendations

In patients infected with liver flukes, abdominal ultrasound
surveillance, at 6-monthly intervals, is recommended (LoE
2, strong recommendation, strong consensus).
Liver fluke infection is the major risk factor for iCCA in Asian
countries, where in some geographic areas the incidence is
higher than 100/100,000/year. Chronic, recurrent, pyogenic
cholangitis along with exogenous carcinogens magnifies the
risk of CCA in people living in endemic areas. Vaccines and
biomarkers are needed for the primary and secondary pre-
vention of CCA in endemic areas where, most importantly,
awareness of liver fluke and the risk of infection should be
enhanced. There are currently no strategies to increase early
diagnosis of iCCA in patients infected with liver flukes and no
international guideline or national policy on CCA screening and
surveillance for those living in endemic areas. Siripongsakun S.
et al.38 compared survival outcomes of patients with CCA
recruited through an abdominal ultrasound surveillance
6 Journal of Hepatology, J
programme in Northern Thailand. The surveillance population-
based cohort included 4,225 individuals who consented to
abdominal ultrasound surveillance at 6-monthly intervals for 5
years. The non-surveillance cohort comprised hospital-based
patients. One-hundred and thirty and 22 iCCA cases were
detected in the non-surveillance and surveillance groups,
respectively. On multivariate analysis, abdominal US surveil-
lance was associated with decreased mortality (HR 0.41). The
same group also reported that interval ultrasound surveillance
for CCA in an endemic area will place a significant and probably
unsustainable workload on small community hospitals.39

Therefore, surveillance approaches that specifically target
higher risk populations, to reduce the number of individuals
under surveillance, are needed. The CASCAP (CCA screening
and care program)40 could achieve important progress by
significantly increasing early diagnosis. Participants will un-
dergo ultrasound every 12 months if findings are negative, and
every 6 months if periductal fibrosis of the bile duct, fatty liver,
or cirrhosis is detected.

The retrieved literature38–40 indicate that in patients infected
with liver flukes, abdominal ultrasound surveillance at 6-
monthly intervals is associated with decreased mortality.

Prevention of iCCA in specific at-risk categories
of patients

Liver flukes

Are health behaviour modification campaigns to be rec-
ommended as effective strategies for prevention of liver
fluke-associated iCCA in endemic areas?
The most useful strategy against liver fluke-associated iCCA
is prevention of liver fluke infection. In this regard, health ed-
ucation programmes have been increasingly employed (pri-
mary prevention) and supported by public health authorities. A
programme named "the Lawa model" has been carried out in
northeast Thailand, consisting in anthelminthic treatment,
novel intensive health education methods (both in the com-
munities and in schools), ecosystem monitoring and active
community participation.41,42 The infection rate in more than 10
villages has declined to one-third of the average of 50% esti-
mated at a baseline survey. Specifically, the Cyprinoid fish
species, the intermediate host, showed a prevalence <1% with
respect to a maximum of 70% at baseline.42 This programme
has been underway for over 10 years, and it has been an
inspiration for the prevention and control of liver flukes even in
different communities in Thailand.43–47 In some regions of
Thailand, the objective has been to develop a school-based
health education model.48,49 In Khon province for example, a
uly 2023. vol. - j 1–28



Recommendations

Tumour biopsy is recommended to obtain a definitive
diagnosis. Despite the low quality of evidence, this
recommendation was proposed as strong as a definitive

Clinical Practice Guidelines
motivational theory of protection, including module design,
learning materials, student activities and capacity building
among teachers was applied and tested in primary school
pupils (9–13 years old). Pupils in the intervention group had
significantly greater knowledge and better understood the
dangers of eating raw fish and of developing CCA than those in
the control schools.48

Recently, a randomised clinical trial has been conducted to
study the effectiveness of public health interventions in pre-
venting Opisthorchis viverrini re-infection in high-prevalence
areas of Thailand. This study enrolled individuals who tested
positive for OV eggs in faeces and took praziquantel (second-
ary prevention) before the start of the study. Thirty-four par-
ticipants were allocated to the experimental group, which
received a 12-week public health intervention based on the
self-efficacy theory and group process between July and
October 2018. The control group received the usual services.
The conclusion of this study was that the public health inter-
vention is useful; indeed it educated the experimental group
about OV, perceived self-efficacy and self-efficacy expecta-
tions in changing behaviour to prevent OV re-infection. As a
result, no re-infections were observed after the 12-week inter-
vention nor at the 1-year follow-up.50

Acknowledging the heterogeneity of populations and in-
terventions, the retrieved literature51,52 indicates that educa-
tional campaigns could be considered a useful tool in
changing behaviour to prevent (primary prevention) liver fluke
infection and re-infection, since they significantly decrease
infection rates. Although this should reduce iCCA incidence,
data on the effects of health behaviour modification cam-
paigns on the incidence of liver fluke-associated iCCA are
still lacking.

Hepatolithiasis

In patients with hepatolithiasis, could hepatic resection be
considered as a strategy to prevent iCCA?
Recommendations

Given conflicting results, the nature and low quality of
published studies (retrospective, observational, single-
centre, and limited to specific geographic areas), it is not
possible to give a recommendation on hepatic resection as
a strategy to prevent iCCA in patients with hepatolithiasis
(LoE 4, no recommendation can be provided,
strong consensus).

diagnosis has critical clinical relevance (LoE 4, strong
recommendation, strong consensus).
Hepatolithiasis is one of the major risk factors for iCCA and is
very frequent in Asian countries.19,53,54 Intrahepatic bile duct
calculi are associated with recurrent cholangitis, development of
biliary strictures, and liver abscess, and are characterised by a
high rate of treatment failure and recurrence.55–57 The associa-
tion between hepatolithiasis and iCCA has been well docu-
mented;58,59 with iCCA occurring in 5%–10% of patients with
hepatolithiasis.60 Case-control studies have reported very high
ORs (5-50) for iCCA in patients with hepatolithiasis. Older age,
smoking, a family history of cancer, long symptom duration, bile
Journal of Hepatology, J
duct strictures, liver atrophy, left side stone location, residual
stone, recurrence of stone, and choledocho-enterostomy are
considered independent risk factors.61–65 Hepatectomy signifi-
cantly reduced the risk of developing iCCA in a Japanese cohort
study,64 and similar results were reported in a Western study by
Tabrizian et al.,65 while two retrospective studies failed to show
differences in CCA incidence between patients who underwent
hepatectomy and those who did not.62,63 However, the high
rates of residual stones, of recurrence of stones, of post-surgical
biliary strictures and uncertainty regarding the risk reduction for
CCA, has led to the suggestion that hepatectomy could be
considered only in selected cases (i.e. single lobe hepatolithiasis,
atrophy of the affected liver, stricture duration of more than 10
years, long history of biliary-enteric anastomosis).61 However, so
far, there are no consistent results regarding strategies to pre-
vent CCA in patients with hepatolithiasis and, even after resec-
tion, patients should be carefully followed for development of
CCA, because CCA is an independent prognostic factor for
survival.61,66–68 The quality of evidence is low since studies62–65

are retrospective, observational, single-centre, and limited to
specific geographic areas.

The benefit of surveillance or prevention programmes in
patients with the remaining known risk factors for iCCA
(Table 3) cannot be evaluated because of the lack of sufficient
data in the literature.

Diagnosis and staging (Fig. 3)

Is liver tumour biopsy required to make a definitive
iCCA diagnosis?
The British Society of Gastroenterology69 and ILCA70 iCCA
guidelines recommend obtaining tissue prior to initiating treat-
ment. The need for a biopsy is debated in patients with poten-
tially resectable disease.71 However, tumour biopsy still
represents the reference gold standard for evaluation of the
diagnostic accuracy of non-invasive tools including imaging.72,73

The biopsy of a suspicious lesion has three major roles: i)
confirmation of the iCCA diagnosis, ii) distinguishing iCCA
subtypes, and iii) a molecular investigation. In the first instance,
iCCA should be distinguished from other primary liver cancers,
such as HCC, combined HCC-CCA (cHCC-CCA), and meta-
static liver cancers.74–77 The iCCA subtype should then be
clarified. These pathological evaluations can be performed by
assessing tumour morphology, and immunohistochemistry if
necessary.2–5,7,8,75–88 Lastly, a tissue sample can be used for a
genetic evaluation, which brings additional value in terms of
guiding treatment choice. Complications can occur following
tumour biopsy, including tumour dissemination and/or bleeding;
however, their occurrence is lower than the calculated incorrect
uly 2023. vol. - j 1–28 7
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Fig. 3. Diagnosis and management of intrahepatic cholangiocarcinoma. †Biopsy could be avoided in resectable suspected iCCA since definitive histpathological
confirmation can be obtained in the surgical specimens. *For patients harboring these targetable mutations. FGFR, fibroblast growth factor receptor; FOLFOX,
oxaliplatin/fluorouracil; iCCA, intrahepatic cholangiocarcinoma; IDH, isocitrate dehydrogenase; PET positron emission tomography.
tumour diagnoses, as imaging alone can result in a false-positive
HCC diagnosis in 11.4% to 63% of iCCA cases.72,89

In summary, a definitive diagnosis can only be made with a
tumour biopsy.72,73 Specifically, the small duct type iCCA (SD-
ICCA), a MF tumour commonly arising from chronic liver dis-
eases, frequently shows clinico-radiological features similar to
those of HCC or cHCC-CCA.

The recommendation states that biopsy is recommended to
obtain a definitive diagnosis of iCCA. In resectable liver cancer,
it is reasonable that a pre-treatment definitive diagnosis is not
mandatory and therefore biopsy could be avoided, since
definitive histo-pathological confirmation can be obtained in
the surgical specimens.

The evaluated studies are of low quality in general due to
their retrospective nature, as well as being single-centre studies
with limited case numbers.
Is immunohistochemistry useful to confirm/diagnose iCCA
and its subtypes in order to distinguish it from metastatic
liver tumours?
Recommendations

Immunohistochemistry can be useful to confirm/diagnose
iCCA and its subtypes in order to distinguish it from met-
astatic liver tumours (LoE 4, weak recommendation,
strong consensus).

8 Journal of Hepatology, J
The utility of immunohistochemistry differs based on iCCA
subtypes. The iCCA large duct type should be distinguished
from metastatic adenocarcinoma from different sites, such as
the colon, lung, breast, and pancreas.75,76,78–86 This is because
the liver is one of the most common organs to which tumours
metastasise. Moreover, adenocarcinoma is one of the most
frequent tumour subtypes in this setting. Therefore, an immu-
nohistochemistry panel is useful to distinguish them, especially
in combination with keratin (K) 7/20 plus organ specific
markers:1–11 a) iCCA; K7(+), K19(+), K20(-), b) colon; K7(-),
K20(+), CDX2/STATB2(+), c) lung; K7(+), K20(-), TTF-1/napsin A
(+), d) breast; K7(+),K20(-), GATA3, and e) pancreas; K7(+),
K19(+), K20(-), N-cadherin (-). In contrast, the small duct iCCA
should be differentiated from HCC and cHCC-CCA.3 Hep-
atocytic markers, such as Hep Par 1, arginase 1, and ABCB11,
are specific for HCC or the hepatocytic component in cHCC-
CCA. cHCC-CCA is a tumour composed of both hepatocytic
and cholangiocytic differentiation; therefore, recognition of both
components, or even just the hepatocytic component, is key.

Finally, determining the iCCA subtype is straightforward in
most cases; however, morphology-based interpretation may
not be sufficient in the case of poorly differentiated tumours, or
a limited tissue sample obtained by needle biopsy. An immu-
nohistochemistry panel is helpful to distinguish the large duct
type (S100p and mucicarmine), and the small duct type (CD56
and N-cadherin).2–5,7,8,76,77,87,88

The panel determined the available literature to be of low
quality due to the retrospective nature of the studies. In addi-
tion, most studies were performed in a single centre, without an
external validation cohort, and with limited case numbers.
uly 2023. vol. - j 1–28



Clinical Practice Guidelines
For patients with iCCA, does molecular profiling at time of
diagnosis improve the proportion who receive a targeted
therapy based upon tumour biomarker results at any time
point in disease course?
Recommendations

In patients who are at high risk for recurrence (e.g. node or
margin positive, vascular invasion, or multifocal intra-
hepatic disease), molecular profiling with a comprehensive
panel is suggested at the time of diagnosis (LoE 5; weak
recommendation, consensus).

Recommendations

MRI should be considered instead of CT scanning for
staging iCCA within the liver (LoE 2, strong recommen-
dation, consensus).
The clinical utility of a complete molecular profiling (virtually
next-generation DNA sequencing [NGS]) at the time of diag-
nosis is currently debated. Specific debated issues regarding
complete molecular profiling are: i) should it only be performed
in advanced disease in order to avoid delays in case of non-
response to first- and second-line therapies? ii) is this a cost-
effective strategy given the very limited number of available
therapies? iii) could this strategy help with enrolment in frontline
trials for metastatic disease? iv) would a panel reflecting only
common targets supported by evidence be a more
rational approach?

The guidelines of the European Society for Medical
Oncology (ESMO) recommend NGS for all patients with CCA
and propose the ESCAT (Scale for Clinical Actionability of
Molecular Targets) classification.90 IDH1 mutations, FGFR2
fusions, high microsatellite instability and NTRK fusions are
classified as ESCAT I (ready for routine use), BRAF V600E
mutations are classified as ESCAT II (undergoing experimen-
tation) since the extent of the benefit is not known and,
finally,91–99 the HER2 alterations are classified as ESCAT III
(hypothetical target),100 based on clinical studies in other
tumour types or similar molecular alterations.90 Despite the
growing importance of the molecular profile in CCA, some
challenges remain, mainly concerning the possibility of having
an adequate sample of the tumour or a liquid biopsy suitable for
complete genomic analysis. Indeed, in clinical practice, it is
often difficult to obtain adequate tissue samples for the mo-
lecular profile, a frequently encountered problem with pCCA.

In summary, the molecular profile and the corresponding
targeted therapies could play an increasingly important role in
the management of CCA, but it is necessary to remain aware of
the logistical, technical and therapeutic challenges. The key
question is whether performing NGS at the time of diagnosis
results in better clinical outcomes compared to performing
specific molecular analyses only if required for patient enrol-
ment in clinical trials or for treatment with approved drugs (e.g.,
pemigatinib for iCCA harbouring FGFR2 fusion/rearrangement
or ivosidenib for IDH1 mutations). Approximately 30-40% of
patients with iCCA and lower proportions of patients with
pCCA or dCCA harbour potentially actionable molecular aber-
rations in their tumours.101,102 Based upon evidence of the
clinical benefit of inhibitors targeting a selection of these ab-
errations in molecularly defined subsets of patients with
advanced CCA, and in the context of the limited efficacy of
second-line chemotherapy, multiple national and international
guideline organisations now recommend tumour molecular
Journal of Hepatology, J
profiling to guide treatment decisions in patients diagnosed
with advanced stages of CCA.90,102,103

The optimal time in a patient’s clinical course to obtain
molecular testing and the optimal test platform have not been
established in prospective studies. Based upon evidence for
greater relative benefit from FGFR-targeted therapy when
initiated earlier in the course of treatment for advanced disease,
coupled with the potential for delays in obtaining test results
due to inadequate or scant biopsy material and the relatively
long turnaround time for NGS-based tests, tumour molecular
profiling is recommended at the time of diagnosis with
advanced or metastatic CCA by multiple guideline panels.90,103

In patients at high risk of recurrence (such as node or margin
positive, vascular invasion, or multifocal intrahepatic disease),
molecular profiling with a comprehensive panel in earlier stages
of disease should be considered.

Does MRI provide more accurate diagnostic yield and
intrahepatic staging of iCCA compared to CT scans?
Usually, the first suspicion of iCCA is raised on ultrasound,
where iCCA appears as a solid mass with aspecific variable
echogenicity (mixed, hypo, or hyperechogenic) with possible
dilatation of bile ducts peripheral to the mass.104 The benefit of
contrast-enhanced ultrasound in iCCA is controversial, espe-
cially in the presence of underlying chronic liver disease.105 At
CT, with an unenhanced scan, iCCA appears hypodense with
respect to surrounding parenchyma, shows irregular borders
and, in some cases, capsular retraction may be observed. At
contrast-enhanced scans, the most frequent behaviour is pe-
ripheral rim enhancement in the arterial phase (“targetoid”
appearance) followed by delayed progression of peripheral to
central enhancement caused by tumour fibrosis.106–110 How-
ever, arterial enhancement is seen in some small MF-iCCAs,
mimicking HCC.107 On MRI, specific sequences such as
diffusion-weighted imaging are not helpful in the differential
diagnosis between iCCA and HCC and the MRI pattern of
enhancement is similar to CT.111–114 When gadoxetic acid or
gadobenate dimeglumine are used, the washout should be
assessed in the portal phase instead of delayed phases to
prevent misclassification with HCC in a cirrhotic liver.111–114

The usefulness of CT/positron emission tomography (PET) is
of relevance for lymph node metastasis.115,116 In general,
radiologic criteria can only suggest a diagnosis of iCCA in the
context of a cirrhotic or non-cirrhotic liver; a definitive diagnosis
of iCCA can only be based on histology. Few studies have
examined MRI vs. CT for staging iCCA. Most papers look at the
role of high-quality MRI or describe the role of CT scanning but
very few studies include a head-to-head comparison. The only
recent paper using current imaging modalities which addresses
this issue was published by Kim et al. in 2021;117 this was a
retrospective multicentre study in Korea. When assessing the
uly 2023. vol. - j 1–28 9



key staging system for iCCA, MRI was superior to CT for T1B,
T2, and even T3/T4 tumours. Based on these data, despite a
lower LoE, MRI appears to be superior to CT scanning in
staging iCCA within the liver.
Should patients with apparent resectable iCCA routinely
undergo PET scanning in order to identify extrahepatic
metastasis not apparent on standard CT or MRI during the
staging evaluation?
Recommendations

Given the strong role of PET scanning in identifying lymph
node metastasis, patients with apparent resectable iCCA
should routinely undergo FDG-PET scanning in order to
identify lymph node metastasis not apparent on standard
CT scans or MRI during the staging evaluation (LoE 2,
strong recommendation, consensus).
Two systematic reviews/meta-analyses examined the role of
PET staging for CCA. One paper by Lamarca et al. in 2019115

examined the role of 18F-fluorodeoxyglucose-PET (FDG-PET)
imaging in identifying lymph node or distant metastases. The
data are broken down by anatomic subset of CCA including
specific data for iCCA. The sensitivity for lymph node metas-
tasis was 37% with a very high specificity of 97%. In the
second paper, by Huang et al. published in 2020118 no
anatomic subset analysis was reported. The paper assessed
the role of PET scanning in iCCA/pCCA together and dCCA.
The sensitivity for lymph node metastases was higher in this
paper at 64% with a lower specificity. This paper also reported
information on distant metastases, with a sensitivity of 56%
and a very high specificity of 95% for identifying distant me-
tastases. In summary, available data support the use of PET
scanning to identify lymph node and/or distant metastases, and
consequently guide staging, in patients with iCCA.

Should patients with apparent resectable iCCA routinely
undergo lymph node sampling by endoscopic ultrasound
with fine needle aspiration to identify lymph node
metastases during the staging evaluation if a positive result
would alter management?
Recommendations

Patients with apparent resectable iCCA should undergo
lymph node sampling by endoscopic ultrasound with fine
needle aspiration to identify lymph node metastases dur-
ing the staging evaluation, if a positive result would alter
management (extrapolation from LoE 2 studies, strong
recommendation, consensus).
Although a variety of studies have evaluated the role of
endoscopic ultrasound (EUS) in diagnosing pCCA and dCCA
10 Journal of Hepatology, J
by fine needle aspiration, there is very little information available
on the role of EUS in identifying lymph node metastases by fine
needle aspiration. The primary paper is a single institutional
study, retrospective in nature, examining consecutive patients
undergoing EUS.119 We emphasise that this is not consecutive
patients presenting to the institution. They identified that 17%
of patients with iCCA had unsuspected lymph node metasta-
ses. Based on these data, we advocate for EUS in this clin-
ical context.

In these patients, lymph node sampling by EUS with fine
needle aspiration (usually three accessible lymph nodes are
sampled) should be performed after PET (if negative or incon-
clusive) to guide the decision to proceed or not with surgery.
Given the clinical relevance, the recommendation was voted as
strong, although additional external confirmatory studies would
be welcome.

Treatment

Surgery (Fig. 4)

The only curative treatment for iCCA is resection with negative
margins that may be achieved after hemihepatectomy,
extended hepatectomy, segmentectomy and in some in-
stances resection of the bile duct bifurcation and extrahepatic
bile duct. Unfortunately, most patients are unresectable
because of late diagnosis: according to the SEER (Surveillance
Epidemiology and End Results) database only 15% of patients
with iCCA diagnosed between 1983 and 2010 underwent
resection.120 Different guidelines and consensus statements
strongly recommend R0 surgical resection since this is asso-
ciated with better clinical outcomes than R1/R2 re-
sections.69,71,103,121 Unfortunately, after diagnosis and staging,
anatomo-pathologic conditions compatible with R0 surgical
resection occur in a minority of patients and therefore, in ter-
tiary centres, a multidisciplinary discussion on the best treat-
ment option is the norm for most patients with iCCA. The first
step in the decisional process is to assess resectability,
commonly performed by CT and/or MRI+MRCP. As previously
discussed, the occurrence of lymph node metastases
frequently requires PET and/or EUS-fine needle aspiration/bi-
opsy for exclusion or confirmation. In patients with iCCA
emerging in the context of chronic liver disease, the presence
of portal hypertension usually represents a contraindication to
liver resection. The residual liver volume (RLV) is critical to avoid
post-operative liver failure but also the quality of liver remnant is
crucial since atrophy and fibrosis caused by long-lasting
cholestasis, or steatosis and fibrosis, may impair the regener-
ation of the remnant liver after resection. In patients with a
normal liver, 25–30% of RLV is sufficient to prevent liver failure
in the post-operative phase, while more than 40% of RLV is
usually necessary in patients with chronic liver diseases.122

Since post-operative liver failure is the most frequent cause
of mortality after extended hepatectomy, strategies to enable
this surgical procedure in otherwise resectable tumours have
been explored. Currently, portal vein embolisation (PVE) is the
most frequent procedure applied in patients undergoing right
hepatectomy, extended right hepatectomy, or other paren-
chymal resections when the RLV is insufficient. Indeed, a recent
systematic review showed how PVE resulted in a marked
decrease of liver failure and 90-day mortality in patients with
CCA undergoing major liver resection.123 Therefore, guidelines
uly 2023. vol. - j 1–28
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cholangiocarcinoma; LDLT, living donor liver transplant; LR, liver resection; LT, liver transplant; pCCA, perihilar cholangiocarcinoma; R0 resection, microscopically
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Clinical Practice Guidelines
suggest PVE in patients without jaundice or cirrhosis who are
undergoing hepatic resection with insufficient RLV.69,71,103,121

However, two considerations need to be made: i) in patients
with chronic liver disease, PVE may not achieve sufficient liver
growth and; ii) during the regeneration time tumour spread
could occur making resection unfeasible. ALPPS (associating
liver partition and portal vein ligation for staged hepatectomy)
has also been considered as an approach to induce significant
hypertrophy of the remnant liver. However, different studies
including an Italian multicentre study124 and a recent case-
control study conducted in the ALPPS International
Journal of Hepatology, J
Registry,125 showed a high post-operative mortality rate (40-
44%) in the setting of iCCA, and therefore ALPPS should be
reserved for experienced centres in highly selected patients.121

In cases of small and peripheral lesions, non-anatomical or
anatomical resections can be performed while anatomic hep-
atectomy is usually performed in the case of large iCCAs
involving different liver segments.122 However, Si A. et al.,
analysing data on 702 consecutive patients using a propensity
score-matching analysis, concluded that anatomical resection
was associated with better survival compared to non-
anatomical resection for stage IB or II iCCA without vascular
uly 2023. vol. - j 1–28 11



Recommendations

Resection of iCCA may be considered in selected patients
with multifocal, unilobar iCCA (LoE 4, weak recommen-
dation, consensus).
invasion.126 Surgery is often complex for centrally located le-
sions, due to the close anatomic relationship of the cancer
mass with vascular and bile duct structures (i.e. first- and
second-order portal branches and bile ducts and the supra-
hepatic veins). In these cases, the bilateral involvement of
second-order bile ducts, unilateral liver atrophy with contra-
lateral biliary or vascular involvement, or bile duct infiltration
with contralateral vascular involvement usually represent a
contraindication to surgical resection. Liver resection together
with biliary tree resection is the indicated surgical procedure for
tumours invading the ductal bifurcation and/or the main hepatic
duct.127,128 Vascular resections are required in some cases of
iCCA. Patients undergoing major resections, with resection of
the inferior vena cava and portal vein, showed similar outcomes
to patients undergoing a conventional resection, indicating that
major vascular resections can be considered, without major
impact on clinical outcomes, if R0 resection
is achievable.129,130

Routine staging laparoscopy is not indicated.121 However, it
could be performed to definitively rule-out resectability in pa-
tients with iCCA, with multifocal disease, high CA19-9 levels,
questionable vascular invasion, or suspicion of peritoneal dis-
ease; in this regard, the use of laparoscopic ultrasound may
help in identifying intrahepatic metastasis or extensive vascular
invasion, undetected by other diagnostic tools.121

Routine portal lymphadenectomy is still a matter of debate;
however, most centres would routinely perform this proced-
ure131 132. The SEER database showed how information on
lymph node status was available in only 49% of patients with
iCCA undergoing surgical resection.133 Guidelines recommend
regional lymphadenectomy as a standard procedure during
liver resection for iCCA given that it enables correct staging and
better prognostication .69,71,103,121 In this regard, it is relevant to
mention how a recent study demonstrated that adequate
lymphadenectomy provides better survival outcomes for cN0
patients with node-positive disease on pathology, further
supporting the routine use of adequate lymphadenectomy for
cN0 iCCA.134 The American Joint Committee on Cancer
(AJCC)/Union for International Cancer Control 8th edition of
iCCA staging,132 stated that recovery of at least six lymph
nodes is recommended for complete nodal staging, similar to
the recommendations formulated for gallbladder cancer;
indeed, a multi-institutional analysis of 603 patients from 15
centres showed the greatest discriminatory power when more
than six lymph nodes were examined and that the analysis of
the common hepatic arterial node was highly informative.135

Multifocal iCCA is associated with a dismal prognosis, owing
to early and high rates of tumour recurrence after surgery.
However, the AJCC classifies iCCA with liver metastases but
without lymph node involvement or extrahepatic metastasis as
early-stage disease. A modification of AJCC v.8 has recently
been proposed by the ENS-CCA (European Network for the
Study of Cholangiocarcinoma) group, who proposed a new
"M1a stage," (i.e. liver metastases: multiple liver lesions, with or
without vascular invasion).136 In fact, the authors showed that
these patients have a worse prognosis compared to other early
stages of disease and a better outcome compared to patients
with extrahepatic metastases. This is of relevance because of
the need to correctly stratify patients with iCCA and liver me-
tastases in clinical trials. In light of these considerations,
although multifocal iCCA cannot be considered an early stage
12 Journal of Hepatology, J
and the benefit of surgery is questionable, the expert panel
considered that a key question should be submitted for anal-
ysis and evaluation.
Is surgical resection the treatment option that offers the
best outcome in patients with multifocal, unilobar iCCA?
Studies regarding surgical resection in patients with multi-
focal unilobar iCCA have been evaluated.125,131,136–141 Unfor-
tunately, none of the studies were randomised and the studies
examined were mostly retrospective, descriptive and included
different types of comparison groups. A study from Yin et al.131

demonstrated a longer OS for patients resected than those not
resected after propensity score matching, though there was a
high risk of selection bias. Another study from Moustafa
et al.,125 compared liver resection of locally advanced iCCA to
palliative chemotherapy and demonstrated better survival for
those who underwent surgical resection. This study also used
propensity score matching but is also at risk of selection bias. A
different study compared patients with multifocal disease who
underwent surgical resection to those with single tumours who
underwent surgical resection. The median survival of those with
multifocal disease was 21.2 months for patients with two tu-
mours and 15.3 months for those with three or more, while it
was 43.2 months for those with a single tumour. Another study
from Spolverato et al.,139 demonstrated similar results, with a 5-
year OS rate of 30.5% for patients resected with single tumours
and 18.7% for those with multifocal disease. Finally, a retro-
spective study comparing resection to intra-arterial therapies
for multifocal iCCA demonstrated similar median survival for
both.140 In summary, data on resection of multifocal iCCA is
scarce and the LoE is low. Resection of unilobar multifocal
iCCA is feasible but is associated with worse outcomes than
resection for a single tumour. Better comparative studies
are needed.

This recommendation deserves some commentary, since
the decision to offer surgery is a trade-off between surgical risk
(age, comorbidities, gross presentation of iCCA and technical
issues etc.) and oncological benefit. Most surgical guidelines
suggest against surgery, but the decision should consider a
number of variables including the very high chance of recur-
rence after surgery, the eventual absence of other options and
the possibility of pre-operative chemotherapy to select patients
with stable or responsive disease.

Should patients with iCCA and macroscopic vascular
involvement of the inferior vena cava, hepatic vein, or portal
vein be considered for surgical resection instead of
locoregional and/or systemic treatments?
uly 2023. vol. - j 1–28



Recommendations

There is insufficient evidence supporting a recommenda-
tion for consideration of resection rather than locoregional
and/or systemic treatments in patients with iCCA and
macroscopic vascular involvement of the inferior vena
cava, hepatic vein or portal vein (LoE 4, no recommen-
dation can be provided, consensus).

Recommendations

Neoadjuvant systemic chemotherapy can be considered in
patients with technically challenging but resectable dis-
ease, if an R1 resection is likely to be achievable (LoE 4,
weak recommendation, consensus).

Clinical Practice Guidelines
Studies regarding the benefit of surgical resection in pa-
tients with macrovascular invasion affecting the inferior vena
cava, hepatic vein or portal vein in iCCA have been examined.
Unfortunately, none of the studies was randomised and the
studies examined were mostly retrospective, descriptive, and
single-arm studies that only described the impact of macro-
vascular invasion after surgical resection on OS/RFS.142–151

Few of them reported the median OS/RFS in this specific
population compared to patients without macrovascular inva-
sion (Chan reported median RFS of 6.9 vs. 20.3 months,
respectively,143 Bartsch 21-25 months [based on only 27 pa-
tients144], and Luo et al. reported 3-year survival of 16.5% vs.
26.8%, respectively151), but most reported that macrovascular
invasion had an independent, negative prognostic association
with OS/progression free survival (PFS) on multivariate anal-
ysis. Only Yoh et al.142 directly compared surgery vs. other
treatments, showing significantly better survival in resected
patients (23.4 vs. 5.7 months), but this result should be viewed
with caution because of the small number of patients (66 vs.
30), the retrospective design, and the risk of selection biases.

In summary, data on resection of iCCA with macrovascular
invasion is scarce and the LoE is low. Resection of iCCA with
macrovascular invasion is feasible but is associated with
significantly worse outcomes than resection for iCCA without
vascular invasion, though high-quality comparative studies are
lacking. However, in selected cases, resection for iCCA with
vascular resections should be considered, after discussion in
multidisciplinary boards.

Laparoscopic and robotic surgery for iCCA
In the year 2008, a consensus conference concluded that,
among patients with liver cancer, candidates for minimally
invasive surgical (MIS) resection should include those with
tumour size <5 cm and tumours located in segments 2–6.152 As
far as iCCA is concerned, the bulk of literature concerns lapa-
roscopic liver resection, with very few studies using robotic
surgery.153,154 Nowadays, MIS resection is increasingly being
used resection for iCCA. Studies on laparoscopic resection
showed variable results but suggested advantages and benefits
of laparoscopic vs. open liver resection for iCCA in terms of
improvements in estimated blood loss, perioperative morbidity,
and operating room time, with no differences in oncologic out-
comes such as R0 resection, rate of lymphadenectomy, and
disease-free and overall survival.153,155–158 Robotic surgery
could add additional benefits including surgeon comfort, shorter
hospital stays and improved short-term outcomes, though there
is still very limited data for patients with iCCA. However, it is
likely that the robotic approach will also facilitate portal lym-
Journal of Hepatology, J
phadenectomy159,160 However, the literature is too scarce to
enable a comparison of MIS vs. open surgery and this topic is
not yet ready to be formally evaluated.
Neoadjuvant and adjuvant therapy

Should systemic neoadjuvant treatment be considered in
patients with technically challenging but resectable dis-
ease, if an R1 resection is likely to be achievable?
Neoadjuvant systemic chemotherapy may induce a tumour
response and render some patients operable after treatment;
therefore, neoadjuvant chemotherapy might be considered in
patients with initially unresectable disease. No randomised
studies were identified comparing neoadjuvant chemotherapy
followed by surgery vs. resection alone.122,141,161–177 Decision
making currently relies on retrospective series of systemic
chemotherapy (n = 5); propensity score-matched analyses
(n = 3); two studies of intrahepatic arterial infusion and sys-
temic chemotherapy; and two studies of neoadjuvant
chemotherapy prior to transplantation. The largest retro-
spective series is a French study specifically focused on pa-
tients with initially unresectable iCCA.141 Of 186 patients, 74
received chemotherapy (predominantly [59%] gemcitabine
and oxaliplatin, or 5-FU (fluorouracil), oxaliplatin and irinote-
can [26%], among others); and 39 of those 74 (53%) under-
went resection following chemotherapy. The median OS was
24.1 months, which was similar to that observed in patients
who had upfront resectable disease (median OS: 25.7
months). The most recent retrospective series reports on 52
patients, of whom 10 received neoadjuvant chemotherapy
(gemcitabine+cisplatin [GemCis] in nine and oxaliplatin/5-FU
[FOLFOX] in one); three patients had >−75% necrosis, one
had 30% necrosis and three had no evidence of a chemo-
therapy effect, highlighting the differential effect that can be
seen between patients.165

Retrospective series, by their nature, lack a comparator
arm to truly gauge the magnitude of benefit. Three propensity
score-matched analyses have been reported, all using data
from the National Cancer Database. Yadav et al.170 matched
278 patients with stage I-III CCA who received neoadjuvant
chemotherapy (203 of whom had iCCA), with 700 patients
(487 iCCA) who underwent surgery followed by adjuvant
therapy from a pool of 1,450 patients. Patients receiving
neoadjuvant chemotherapy had an improved OS (median 40.3
vs. 32.8 months; p = 0.01) and were more likely to have an R0
resection (71.2% vs. 61.6%; p = 0.02); the survival advantage
remained significant in the subgroup of patients with iCCA
uly 2023. vol. - j 1–28 13



Recommendations

A 6-month course of oral fluoropyrimidine (capecitabine or
S1) should be recommended following curative resection
of iCCA (LoE 2, strong recommendation,
strong consensus).

Recommendations

Liver transplantation for early stage iCCA (<−3 cm) arising in
the setting of cirrhosis can be considered, preferably under
study protocols (LoE 4, weak recommenda-
tion, consensus)
(p = 0.04). A second analysis from this Database, spanning the
same timeframe (2006–2014) restricted the patient population
to iCCA (n = 881; of whom 73 [8.3%] received neoadjuvant
chemotherapy). The OS was not statistically significantly
different, but there was a significant difference when the
analysis was limited to patients with stage II and III disease
(HR 0.58; 95% CI 0.37–0.91; p = 0.02), raising the concept of
risk-stratification. A third analysis covering an additional 2
years (2006–2016)166 found that neoadjuvant treatment was
more likely to be used in patients with radiological evidence of
lymph node involvement or T2/T3 disease. After propensity
matching for these parameters, they observed a 23% reduc-
tion in risk of death from neoadjuvant treatment (HR 0.77;
95% CI 0.61–0.97).

Two studies from the same centre have focused on hepatic
arterial infusion (HAI) chemotherapy in combination with sys-
temic chemotherapy. In the first,177 a retrospective series, 104
patients with iCCA confined to the liver received systemic
chemotherapy combined with HAI (n = 78) or systemic
chemotherapy alone (n = 26). The group receiving combined
therapy had a superior OS (30.8 vs. 18.4 months, p <0.001);
moreover, eight patients with initially unresectable iCCA were
able to undergo surgery following a response to treatment,
achieving a median OS of 37 months (range 10.4–92.3 months).
A subsequent phase II single-arm study176 was performed to
evaluate HAI of floxuridine in combination with systemic gem-
citabine and oxaliplatin in patients with unresectable iCCA. The
response rate was 58% (22/38 patients) and four patients un-
derwent resection (one achieving a pathological complete
response). The median PFS and OS were 11.8 months and 25
months, respectively.

Finally, in three studies, neoadjuvant chemotherapy was
followed by liver transplantation rather than resection. In a first
study, 21 patients with unresectable iCCA,172 with no extra-
hepatic disease or vascular involvement, and stable or
responding disease for 6 months or more on chemotherapy
were referred for transplantation. Of these, 12 were accepted
and six underwent liver transplantation. The 5-year survival
was 83.3%, although three patients relapsed at a median of
7.6 months. More recently, the same group of authors178 re-
ported outcomes following liver transplantation in patients
with disease stability for 6 months on neoadjuvant therapy
(GemCis) and with no extrahepatic disease. Among 32 pa-
tients listed for liver transplantation, 18 patients underwent
liver transplantation with an overall survival at 1-, 3-, and 5-
years of 100%, 71%, and 57%, respectively. A third study
included patients with both pCCA and iCCA, with tumours <8
cm and no extrahepatic disease. Pre-operative treatment
included stereotactic body radiotherapy (if <6 cm) or trans-
arterial chemoembolisation (if >6 cm) followed by 5-FU or
capecitabine chemotherapy until transplant; 24 patients were
referred and five underwent transplantation (including two
patients with iCCA).

In this setting, there is a need for adequately controlled
studies that pay careful attention to standardisation of out-
comes, duration of therapy and combinations of systemic
therapy with radiation, radio- or chemoembolisation and
emerging therapies (targeted therapies and immunotherapy).
Management of these cases should be discussed by multi-
disciplinary tumour boards.
14 Journal of Hepatology, J
Does adjuvant chemotherapy improve RFS for iCCA after
resection compared to no adjuvant therapy?
Three randomised clinical trials were identified that specifically
address this key question, the PRODIGE 12-ACCORD 18-
UNICANCER GI study,179 the BILCAP study180 and the ASCOT
study.181 Two additional randomised-controlled studies were
excluded: in theKHBO1208 randomisedphase II study182patients
were allocated either gemcitabine or S1 chemotherapy (i.e. there
was no control arm of “no chemotherapy”); and in the Takada
study,183 which included a mixed population with pancreatic or
biliary tract cancer – the biliary tract cohort was not further defined
and it was thus not possible to evaluate efficacy specifically in
patients with iCCA. Studies which did not include patients with
iCCA (i.e. limited the patient population to pCCA and dCCA, gall-
bladder cancer, or peri-ampullary cancers) were excluded.

Another fluoropyrimidine (S1) has been evaluated in the
Japanese ASCOT study181 in which a total of 440 patients were
randomised to either surgery alone (n = 222) or adjuvant S1 (n =
218). The study met its primary endpoint (OS) with a HR of
0.694 (95% CI 0.514-0.935; one-sided p = 0.008). The HR for
the iCCA subgroup (n = 27 receiving S1 and n = 31 surgery
alone) was 0.75 (95% CI 0.30-1.89).

Although none of the cited studies was specifically statisti-
cally powered for evaluation of the iCCA subgroup, data support
a 6-month course of an oral fluoropyrimidine – capecitabine or
S1 (in Japanese patients) following potentially curative resection
of iCCA (evidence level 2b – BILCAP; ASCOT). Notably, in the
BILCAP study, the HR for iCCA (0.65) was the best among the
different CCA subtypes. Recently, the results of the long-term
(median follow-up for all patients was 106 months) outcomes
of the BILCAP study were published: the median OS was 49.6
months in the capecitabine group compared to 36.1 months in
the observation group, without differences depending on the site
of CCA (iCCA, dCCA);184 the study was actually negative for the
primary endpoint on intention-to-treat analysis, but positive on
per protocol analysis.
Transplantation

Is early stage iCCA (<−3 cm) an indication for liver trans-
plantation in patients with cirrhosis within a study protocol?
uly 2023. vol. - j 1–28



Recommendations

Patients with unresectable iCCA and good performance
status should be treated with GemCis (as first-line
chemotherapy), with the addition of durvalumab where
available (LoE 1, strong recommendation,
strong consensus).

Clinical Practice Guidelines
In many centres, iCCA still represents a contraindication for
liver transplant due to high recurrence rates, with microvascular
invasion and poor tumour differentiation being associated with
tumour recurrence.185,186 While liver transplant remains con-
traindicated for large iCCA, the scenario is likely going to
change for small iCCA.

Studies investigating liver transplantation for early iCCA
arising in the context of cirrhosis have been evaluated. The
available studies are retrospective, as no prospective, rando-
mised studies have been published to date. In a retrospective,
multicentre study, Sapisochin et al. demonstrated that among
patients who were found to have iCCA on explant, 15 patients
had “very early” iCCA (single tumour <−2 cm) and 33 patients
had “advanced” iCCA (single tumour >2 cm or multifocal dis-
ease). The 1-year, 3-year, and 5-year actuarial survival rates
were 100%, 73%, and 73%, respectively, in the very early iCCA
group compared to 71%, 43%, and 34%, respectively, in the
advanced iCCA group.187 A subsequent study led by the same
investigators examined liver transplantation for early iCCA vs.
advanced iCCA arising in the context of cirrhosis in a larger,
international, multicentre cohort. After a median follow-up of 35
months, the 1-year, 3-year, and 5-year actuarial survival rates
were 93%, 84%, and 65%, respectively, in the very early iCCA
group compared to 79%, 50%, and 45%, respectively, in the
advanced iCCA group.188 A subgroup analysis of the patients
with advanced iCCA divided patients into intermediate stage
(n = 6; single tumours <−3 cm, not poorly differentiated) and
advanced stage (n = 27; all other patients in the advanced
group). The 1-, 3-, and 5-year actuarial survival rates were 82%,
61%, 61%, respectively, in the intermediate group compared to
55%, 47%, 42%, respectively, in the advanced group (p <0.5).
A multicentre, retrospective study also examined outcomes
following liver transplantation in patients with cirrhosis and
iCCA >2 cm.189 Among patients with iCCA or cHCC-iCCA <−2
cm, 1-, 3- and 5-year OS rates were 92%, 87%, and 69%,
respectively, compared to 87%, 65%, and 65%, respectively,
in patients with iCCA or cHCC-iCCA >2 and <−5 cm (n = 24).

In summary, the data on liver transplantation for iCCA in
patients with cirrhosis are limited and the LoE is low. The
available data demonstrate reasonable 5-year survival for a
subset of patients with cirrhosis and well-differentiated tumours
<−3 cm. However, prospective, multicentre clinical trials are
needed to confirm these results. Therefore, liver transplantation
for early stage iCCA (<−3 cm) arising in the setting of cirrhosis
should only be considered under study protocols in which
multimodal treatment to control tumour progression
is implemented.
Is liver-limited, locally advanced iCCA an indication for liver
transplantation in patients without cirrhosis within a
study protocol?
Recommendations

Liver transplantation for locally advanced iCCA should not
be performed outside of clinical trials (LoE 4, weak
recommendation, consensus).

Journal of Hepatology, J
We examined studies regarding liver transplantation in pa-
tients with locally advanced iCCA in study protocols. Unfortu-
nately, none of the studies was randomised and the studies
examined were mostly retrospective, descriptive and included
different types of comparison groups. Several older studies
included patients with iCCA as well as pCCA and therefore the
results are difficult to interpret. The most relevant study, which
was also performed within a study protocol, is the recent study
by McMillan et al.178 In these series, they included 32 listed
patients who had received neoadjuvant therapy prior, with 18
patients ultimately transplanted. Survival was 49% at 5 years,
with a high recurrence rate of �50%, in the intention-to-treat
analysis. In another retrospective analysis recently published
by Ito et al.,190 31 patients were transplanted. In this series, the
neoadjuvant protocol was less defined. The 5-year actuarial
survival was 49%.

In summary, data on liver transplantation for locally
advanced iCCA is scarce and the LoE is low. Patients with
good and prolonged response to neoadjuvant chemotherapy
may benefit from liver transplantation; however, more data
within investigational studies is required.

Treatment of unresectable disease

Is systemic chemotherapy the first-line option for patients
with localised, unresectable iCCA with a good
performance status?
Most patients with iCCA present with large, unresectable
tumours and therefore the decision on the best treatment op-
tion involves a complex decision-making process requiring
multidisciplinary evaluation. Different therapeutic approaches
are available for iCCA, including systemic and targeted mo-
lecular therapies, locoregional treatments and radiation; how-
ever, optimal patient selection for each modality is unclear.

An OS benefit of chemotherapy over best supportive care
was demonstrated through a randomised-controlled study in
patients with pancreatic and biliary cancer.191 Phase III
randomised-controlled studies and a meta-analysis confirmed
that GemCis improved OS and PFS significantly compared to
gemcitabine alone in patients with advanced biliary tract can-
cer.192–194 A subgroup analysis from this meta-analysis sug-
gested that patients with good performance status (ECOG PS
0-1) and iCCA benefited from GemCis vs. gemcitabine alone
(4). EGFR or VEGFR inhibitors did not improve the efficacy of
GemCis.195–197 Recently, durvalumab plus GemCis signifi-
cantly improved OS (12.8 vs. 11.5 months; HR 0.80; 95% CI
0.66–0.97; p = 0.021) compared with placebo plus GemCis in
patients with chemotherapy-naïve advanced biliary tract cancer
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and ECOG PS = 0-1.198 The TOPAZ-1, a double-blind, pla-
cebo-controlled, phase III study confirmed the benefit of
durvalumab + GemCis in terms of OS, PFS and objective
response rate (ORR).199 A phase II study also demonstrated
promising results with nab-paclitaxel in addition to GemCis in
patients with unresectable biliary tract cancer and an ECOG PS
of 0 or 1.200

In summary, evidence indicates that patients with unre-
sectable, advanced iCCA and good performance status should
be treated with GemCis (as first-line chemotherapy), with the
addition of durvalumab where available.
Can patients with impaired performance status (e.g. ECOG
PS2) be offered modified systemic chemotherapy?
Recommendations

In patients with iCCA and impaired performance status,
gemcitabine monotherapy or plus S-1 combination ther-
apy may provide comparable efficacy with fewer adverse
events (LoE 2, weak recommendation, consensus).

Recommendations

In unresectable or inoperable patients with a single <2 cm
iCCA, thermal ablation can be considered as a good
alternative, as it is feasible and safe (LoE 4, weak
recommendation, consensus).
A randomised phase II trial of chemotherapy-naïve patients
with advanced biliary tract cancer and an ECOG PS of 0-2
reported the median time-to-progression or OS were compa-
rable between gemcitabine plus S-1 combination therapy and
gemcitabine alone.201 The gemcitabine alone group experi-
enced fewer haematologic adverse events or skin rash. A
randomised phase III trial demonstrated that OS of patients
treated with gemcitabine plus S-1 was not inferior to that of
patients treated with GemCis, with fewer haematologic adverse
events.202 A randomised phase II trial reported that PFS/OS
were similar in patients receiving cisplatin plus S-1 compared
to GemCis, with fewer haematologic adverse events.203 The
retrieved literature indicates that gemcitabine plus S-1 or
gemcitabine monotherapy can provide comparable efficacy
with fewer adverse events. Notably, in these studies,201–203

only a minority of patients (3-14%) had ECOG PS 2 and thus,
further studies in this population are needed.
Locoregional treatment

Does locoregional therapy with transarterial procedures
(selective internal radiation therapy, chemoembolisation
and intra-arterial chemotherapy) offer a survival benefit
compared to systemic therapy in unresectable, locally
advanced iCCA?
Recommendations

Transarterial procedures (selective internal radiation ther-
apy, chemoembolisation and intra-arterial chemotherapy)
are feasible and safe, and may be a reasonable alternative
in selected patients with unresectable disease (LoE 4,
weak recommendation, consensus).

16 Journal of Hepatology, J
Unfortunately, none of the evaluated studies answering the
key question was randomised (there was a randomised-
controlled trial evaluating selective internal radiation therapy
vs. systemic therapy, the SIRCCA trial, but this was prema-
turely interrupted because of low recruitment and the pre-
liminary results are not reported) and all studies examined were
retrospective, descriptive, and none compared locoregional
therapies vs. systemic therapies in locally advanced iCCA.
Most studies were performed at a single centre, with small
sample sizes and a relevant proportion of patients with
advanced iCCA (stage IV), which invalidate
any conclusions.176,177,204–216

In summary, data on locoregional therapy with transarterial
procedures as an alternative to systemic therapy in unresect-
able, locally advanced iCCA is scarce and the LoE is low.
Transarterial procedures are feasible and safe, and may be a
good alternative in some patients with unresectable disease,
but comparative studies evaluating survival benefit are needed.

Is thermal ablation a reliable alternative to surgical
treatments for single <2 cm iCCA?
Unfortunately, none of the studies addressing the key
question was randomised and the studies examined were
retrospective, descriptive, and only two of them compared
ablation vs. resection.217,218 Both studies were retrospective,
included a relatively low number of patients, evaluated recur-
rent iCCA after previous resection, and did not describe the
outcome of patients with single tumours <2 cm. In both studies,
thermal ablation offered similar outcomes as resection, with the
number of nodules serving as an independent prognostic fac-
tor. Other studies did not compare ablation vs. resection, and
they report a median OS of around 30 months. Only two
retrospective, single-centre studies reported with detail the
outcomes of patients with single <2 cm iCCAs: Chu et al.
2021219 reported a median OS of 33 months in 23 patients with
<2 cm tumours and Diaz-González et al. 2020220 reported a
median OS of 94 months in 10 patients (four of them were alive
at the end of follow-up).

In summary, data on the outcomes associated with thermal
ablation as an alternative to resection for very early iCCA is
scarce and the LoE is low. Ablation is feasible and safe, and
may be a good alternative in unresectable patients, but better
comparative studies are needed.

Studies on radiofrequency or microwave ablation alone or in
combination with chemotherapeutics in patients with advanced
unresectable iCCA, or resistance/intolerance to chemothera-
peutics are scarce, very heterogeneous and randomised clin-
ical trials are virtually absent. Therefore, the panel has refrained
from formulating a key question.
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Clinical Practice Guidelines
Radiation therapy

Is external beam ablative dose radiation therapy a reliable
alternative to systemic therapy in unresectable, liver-
limited iCCA?
Recommendations

Due to insufficient evidence, we cannot recommend in
favour or against external beam ablative dose radiation
therapy as an alternative to systemic therapy in unresect-
able liver-limited iCCA (LoE 4, no recommendation can
be provided, consensus).

Recommendations

Immune checkpoint blockade in patients with iCCA and
dMMR/MSI-H who have progressed on first-line chemo-
therapy, should be considered a therapeutic option (LoE 4,
strong recommendation, strong consensus).
None of the studies addressing the key question was
randomised and all studies examined were retrospective,
descriptive, and none compared external radiotherapy vs.
systemic therapies in locally advanced iCCA. In addition, most
studies were performed at a single centre, with small sample
sizes, while the treatment modality was very heterogeneous
among the studies, and a relevant proportion of patients had
advanced iCCA (stage IV), which invalidate any conclu-
sions.221–230 Only one study was reported as prospective,228

but most patients were already treated with chemotherapy.
The reported outcome in terms of OS was very heterogeneous
due to the inclusion of different patient profiles.

In summary, data on external beam ablative dose radiation
therapy as an alternative to systemic therapy in unresectable,
locally advanced iCCA are scarce and the LoE is low.
Comparative studies are needed and no recommendation can
be made according to the available evidence.

Regarding the potential benefits of external beam radio-
therapy, stereotactic body radiotherapy, proton beam therapy
alone or in combination with chemotherapy in advanced unre-
sectable iCCA, resistant or intolerant to systemic therapies, the
available literature is scarce, of low quality due to the low number
of patients enrolled, the heterogeneity of patients and combined
treatments, and the retrospective nature of most studies. In
addition, the vast majority of studies deal with pCCA rather than
iCCA. Therefore, the panel decided to avoid formulation of key
questions on combinations of radio- and chemotherapy.

Targeted therapy and immunotherapy

Recent years have witnessed advances in our understanding of
the molecular biology of iCCA, and related target therapies. The
most common genes found to be mutated or amplified in iCCA
are ARID1A, BAP1, EPHA2, FGFR2, IDH1, IDH2, KRAS, MCL1,
PTEN, PTPN3, TP53, resulting in the overactivation of the
related intracellular pathways. Specifically, abnormalities of
FGFR2 and IDH1/2 genes have recently become more clinical
relevant, following FDA and EMA approval of pemigatinib, a
selective FGFR2 inhibitor, for locally advanced/metastatic CCA
with FGFR2 rearrangement or fusion, and of FDA approval of
infigratinib, a kinase inhibitor active on FGFR2 and futibatinib, a
next-generation, covalently binding FGFR1-4 inhibitor.
Furthermore, ivosidenib, the IDH1 inhibitor, was recently
approved by the FDA for chemotherapy-refractory CCA.
Finally, in 2017, the FDA granted swift approval for the use of
Journal of Hepatology, J
pembrolizumab in patients with metastatic solid tumours with
mismatch repair deficiency (dMMR)/microsatellite instability-
high (MSI-H), and more recently of dabrafenib+trametinib for
patients carrying the BRAFV600E mutation who progressed on
prior systemic therapy; this also applies to iCCA.

In general, the panel encourages patients with potentially
actionable genetic alterations to enter clinical trials.

Is checkpoint blockade an option for patients with dMMR/
MSI-H, unresectable, advanced iCCA following progression
on first-line chemotherapy?
Very limited information is available on the role of immune
checkpoint blockade in patients with dMMR/MSI-H, unresect-
able, advanced iCCA following progression on first-line ther-
apy. The primary study is a prospective, multicentre study that
examined the efficacy of PD-1 blockade with pembrolizumab in
patients with advanced cancers with dMMR across 12 different
solid tumours, including CCA.231 The study enrolled 86 patients
who had progressive disease on at least one line of prior
therapy. Objective radiographic response was observed in 53%
of patients and 21% of patients had complete response.
Among the four patients with CCA (description of anatomical
site missing) and dMMR/MSI-H, the disease control rate was
100% with one patient having complete response and three
patients with stable disease. Thereafter, a variety of basket
trials demonstrated durable responses to immune blockade
across solid tumours harbouring dMMR/MSI-H. The largest
basket trial is the KEYNOTE-158 trial of pembrolizumab in MSI-
H (351 patients in total)232 which included 22 patients with
biliary tract cancers (subtypes have not been described),
among whom the ORR was 41% including three complete re-
sponses. The ORR for the overall cohort was 30.8%, indicating
that the response of CCA to pembrolizumab is similar to the
overall cohort; unfortunately, clinical benefit specifically related
to iCCA subtypes was not reported.

The FDA granted accelerated approval of pembrolizumab
(May 2017) for MSI-H or dMMR solid tumours and dostarlimab
(April 2021) for dMMR solid tumours that have progressed
following prior treatment. More recently, in April 2022, the EMA
approved pembrolizumab for five different tumour types
including biliary tract cancers.

In summary, although the data regarding the role of immune
checkpoint blockade in dMMR/MSI-H iCCA that has pro-
gressed on prior therapy are limited, the expert panel decided
to assign a strong recommendation given the relevant clinical
implications. The recommendation is reserved for patients who
were treated only with chemotherapeutics in first line, as dur-
valumab is not available everywhere.

For iCCA patients with FGFR2 fusions or other rearrange-
ments after progression on standard first-line chemo-
therapy, does treatment with a FGFR inhibitor improve PFS
compared to standard chemotherapy?
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Recommendations

Patients with iCCA with good performance status who pro-
gressed on first-line therapy should be treatedwith: FOLFOX
chemotherapy or ivosidenib for those with IDH1 mutations,
FGFR inhibitors for those with FGFR2 fusions or rearrange-
ments, and immune checkpoint blockade for those with
dMMR/MSI-Hwho have not received durvalumab in first-line
(LoE 2, strong recommendation, consensus).

Recommendations

FGFR inhibitors should be recommended for patients with
iCCA and FGFR2 fusions or other rearrangements after
progression on standard first-line chemotherapy (LoE 2,
strong recommendation, strong consensus).
Three eligible studies addressing the key question were
identified. All were large, multicentre phase II trials of pan-
FGFR inhibitors in patients with advanced stages of CCA
harbouring FGFR2 gene fusions or rearrangements, after pro-
gression on at least one line of prior standard chemo-
therapy.233–235 Two studies examined ATP-competitive FGFR
inhibitors, pemigatinib and infigratinib,233,235 while one exam-
ined a covalent, non-ATP-competitive inhibitor, futibatinib.234

In the study of pemigatinib, small cohorts of patients with
other types of FGFR2 gene alterations or wild-type FGFR2
were also included.233 In these three trials, the primary
endpoint was ORR. The reported ORRs for each study were:
pemigatinib, 35.5%; infigratinib, 23.1%;235 and futibatinib,
41.7%.234 Across the three studies, the median PFS for pa-
tients harbouring FGFR2 fusions or rearrangements ranged
from 6.9 to 9.0 months, with median OS ranging from 12.2 to
21.7 months.233–235 In the phase II study of pemigatinib, which
also included small cohorts of patients with other FGFR2 al-
terations or without FGFR2 alterations, the median PFS was
2.1 and 1.7 months and OS was 6.7 and 4.0 months,
respectively, and none of these patients experienced an
objective response on chemotherapy.233–235 In all three
studies, subanalyses showed that the ORRs were highest and
median PFS and OS were longest in patients with only one or
two prior lines of therapy compared to the subgroups with
more extensive prior therapy.233–235

Limitations of the existing data include lack of comparative
data examining FGFR inhibition vs. chemotherapy in patients
with advanced CCA harbouring FGFR2 fusions or rearrange-
ments. Development of such studies is challenged by the
overall low incidence of CCA and the rarity of FGFR2 fusions or
rearrangements, which have been reported to occur in only
approximately 5%-10% of iCCAs.195,236,237 Another limitation
is that the natural history of FGFR2 fusion- or rearrangement-
positive CCA is not well defined.

In summary, treatment with FGFR inhibition achieves
favourable median PFS and OS along with higher ORRs in
patients with advanced CCA harbouring FGFR2 gene fusions
or rearrangements when examined in the context of historical
studies of second-line chemotherapy in patients with CCA
not selected by tumour genotype. Currently no comparative
data are available to enable us to evaluate whether
FGFR inhibition is superior to chemotherapy for advanced
CCA after progression on standard chemotherapy in
this population.

Based upon the consistency of evidence that FGFR in-
hibitors lead to favourable clinical outcomes, in the context of
consistent data demonstrating limited efficacy of second-line
chemotherapy, multiple national and international guidelines
have included FGFR inhibition as a treatment option for
advanced CCAs harbouring FGFR2 fusion or rearrangement
after progression on standard chemotherapy.90,102,103
18 Journal of Hepatology, J
Is monotherapy with the targeted agent standard of care
for second-line therapy in patients with iCCA and target-
able mutations?
A phase III randomised controlled trial (ABC-06) demon-
strated that FOLFOX chemotherapy improved OS significantly
compared with active symptom control in patients with biliary
tract cancer who progressed on first-line GemCis and had
good performance status.238 In addition, irinotecan/5-FU
(FOLFIRI) is often used worldwide as a second-line option in
patients with contraindications to FOLFOX or as a third-line
regimen. In a randomised phase II trial, modified FOLFOX and
the modified FOLFIRI showed comparable OS and PFS in pa-
tients with biliary tract cancer who progressed after prior
GemCis with fewer haematologic adverse events in the modi-
fied FOLFIRI group.239 A randomised phase IIb study (NIFTY
study) reported that liposomal irinotecan plus 5-FU and leu-
covorin significantly improved survival compared to 5-FU and
leucovorin in Asian patients who progressed on first-line
GemCis and had good performance status; the median OS
was 7.7 months in patients with iCCA treated with liposomal
irinotecan plus 5-FU and leucovorin (n = 35) vs. 5.3 months in
those treated with 5-FU and leucovorin (n = 39).240

Mutations of the IDH genes are present in 10-28% of
iCCAs.94,241,242 IDH1 mutations are more frequently found
than IDH2 mutations.94,242 A randomised phase III trial (CLar-
IDHy) of ivosidenib, an oral inhibitor of mutated IDH1, proved
the significant benefit of PFS over placebo in patients with
IDH1-mutant CCA and good performance status.243 The OS
was also improved; however, it was not statistically significant
before adjusting for the crossover design.243,244

Fibroblast growth factor receptor 2 (FGFR2) gene alterations
are present in about 15% of iCCAs.98,245 A few phase II studies
of FGFR inhibitors (pemigatinib, infigratinib, futibatinib and
derazantinib) showed promising results with high ORRs and
disease control rates in patients with CCA, with FGFR2 fusions
or rearrangements, who progressed on first-line chemo-
therapy.233,235,246 The most common adverse event was
hyperphosphatemia (55-76%).

In summary, the available evidence indicates that patients who
progressed on first-line GemCis and have good performance
status can be treated with: FOLFOX chemotherapy or ivosidenib
for those with IDH1 mutations, FGFR inhibitors for those with
FGFR2 fusions or rearrangements. Immune checkpoint blockade
could be considered for patients for patients with MSI-H/dMMR
who have not received durvalumab in first line.
uly 2023. vol. - j 1–28
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Assessing recurrence

After surgery or interventional procedures with curative
intent what is the best imaging method to
assess recurrence?
Recommendations

The choice of the right liver imaging method to assess
recurrence after surgery or interventional procedures with
curative intent should consider technical issues related to
different treatments (e.g. transarterial chemoembolisation,
transarterial radioembolisation, surgery). However, we
suggest that any imaging evaluation of the liver should
always be complemented by a CT scan of the thorax,
abdomen and pelvis since recurrence may occur inside or
outside the liver (LoE 4; weak recommenda-
tion, consensus).
There are no papers that strictly match the criteria to answer
this key question. The panel examined the literature concerning
the assessment of recurrence of iCCA. There are only subpar
papers on this topic that are not focused on iCCA alone.
Depending on the type of locoregional treatment (chemo-
embolisation, radiofrequency ablation, radioembolisation, etc),
either CT or MRI can be preferred, although no scientific data
on iCCA are available and the evidence can be derived from
studies on liver metastases and HCC. We identified a single
retrospective study assessing the diagnostic utility of dedi-
cated FDG PET and hybrid FDG PET-CT scans in the imaging
evaluation of patients with known or suspected recurrent and
metastatic CCA.247 An in-depth review of this paper indicated
that it is not possible to extrapolate data on iCCA alone.
Overall, based on the clinically relevant patient basis for
detection of recurrent and metastatic CCA, the sensitivity and
specificity of PET (alone and combined with CT) were 94% and
100%, respectively, which is superior to CT alone.

In summary, to the best of our knowledge, there are no
significant data suggesting the use of a specific imaging
technique for the assessment of recurrence of iCCA. The
choice of the right imaging method should consider several
technical issues related to different treatments (e.g. transarterial
radioembolisation, transarterial chemoembolisation, surgery)
and intrinsic limitations of imaging methods. Considering that
recurrence after resection may occur inside or outside the liver,
a CT scan of the thorax, abdomen and pelvis should always
complement any imaging evaluation of the liver during follow-
up of patients after potentially curative treatment.248
Future directions
As with other solid tumours, prevention and early diagnosis
represent a priority for iCCA. Hopefully, the next few years
will witness progress in the prevention of iCCA in liver fluke
Journal of Hepatology, J
endemic areas where awareness of infection risk, health
education campaigns (supported by public health author-
ities), screening and targeting of at high-risk patients could
significantly reduce incidence and mortality. Among other
known risk factors, metabolic syndrome and its components,
including obesity, are emerging as relevant risk factors for
iCCA that will require specific campaigns aimed at improving
lifestyle. Unfortunately, risk factors are identified in no more
than 30% of patients with iCCA, indicating the urgent need
to define other causes of disease, including environmental
agents and their interaction with genetic determinants. An
effective treatment exists for early iCCA, namely surgical
resection and likely also liver transplantation, and this should
enhance efforts to develop effective strategies for early
diagnosis. As in other cancers, circulating biomarkers (non-
coding RNA, microRNAs, long non-coding RNAs, circular
RNAs, circulating proteins and/or metabolites free or inside
extracellular vesicles) are needed to guide diagnosis, and to
help predict prognosis and treatment responses. An impor-
tant advance has recently been achieved in the classification
system, since the ICD-11 and ICD-O-4 consider iCCA a
completely distinct entity with respect to pCCA; this will
certainly improve the accuracy of future epidemiological
studies, including risk factors, and will avoid miscoding
generated by the old classification of CCA as intrahepatic or
extrahepatic. Definitive diagnosis is based on histology and
this, paradoxically, represents an advantage with respect to
HCC, since this allows for gene profiling, which is becoming
important to guide molecularly targeted treatment. Indeed,
up to 40% of iCCAs have targetable molecular mutations,
amplifications or fusions, creating new opportunities for
clinical research. The recently demonstrated efficacy of
immunotherapy (i.e. durvalumab197,198) in combination with
chemotherapy (GemCis) for the treatment of advanced cases
heralds the move towards a new treatment paradigm as, in
addition to PD-L1 and microsatellite instability, new path-
ways are currently being investigated with the final aim of
better stratifying patients for combination therapies, including
those without chemotherapeutics. In general, the ideal
management of iCCA requires a multidisciplinary team that
should personalise the treatment strategy for each patient by
combining genomic, metagenomic, histologic and clinical
data on tumour cells, the stroma and patient phenotype,
which are the principles of precision medicine. A number of
international networks are currently running collaborative
multicentre projects, overcoming the limitation of the small
number of cases, to: a) develop molecular, histological and
radiological registries; b) dissect inter- and intra-tumoural
heterogeneity; c) translate findings from animal models to
clinical practice; d) identify diagnostic and prognostic bio-
markers; e) define driver mutations as well as the
metagenomic and transcriptome features of iCCA subtypes
and; f) develop new drugs and therapeutic strategies. It is
hoped that the results of these multicentre projects will
have a significant impact on the management of this cancer,
which is still associated with an unacceptably
poor prognosis.
uly 2023. vol. - j 1–28 19



Appendix. Delphi round agreement on the recommendations of the present clinical
practice guidelines.

Recommendation Consensus

Subclassification of iCCA into large duct type and small duct type is suggested, as this may have clinical utility based on its prognostic and therapeutic
implications (LoE 4/5, weak recommendation).

88%

iCCA macro classification is suggested in combination with pathological subclassification, as it is more reliable and reproducible (LoE 4, weak
recommendation).

94%

Annual surveillance with non-invasive radiologic tools is suggested for patients with PSC (LoE 4, weak recommendation). 97%
For surveillance of CCA in patients with PSC, among the different imaging modalities, MRI+MRCP is suggested, as it has the highest diagnostic ac-
curacy (LoE 4; weak recommendation).

93%

Ultrasound at 6-monthly intervals is suggested for patients with cirrhosis, as it may be effective for detection of iCCA at an early stage (LoE 4, weak
recommendation).

87%

In patients infected with liver flukes, abdominal ultrasound surveillance, at 6-monthly intervals, is recommended (LoE 2, strong recommendation). 100%
Educational campaigns may be considered as useful tools in changing behaviour to prevent liver fluke infection and re-infection (LoE 4, weak
recommendation).

96%

Given conflicting results, the nature and low quality of published studies (retrospective, observational, single-centre, and limited to specific geographic
areas), it is not possible to give a recommendation on hepatic resection as a strategy to prevent iCCA in patients with hepatolithiasis (LoE 4, no recom-
mendation can be provided).

100%

Tumour biopsy is recommended to obtain a definitive diagnosis. Despite the low quality of evidence, this recommendation was proposed as strong as a
definitive diagnosis has critical clinical relevance (LoE 4, strong recommendation).

96%

Immunohistochemistry can be useful to confirm/diagnose iCCA and its subtypes in order to distinguish it from metastatic liver tumours (LoE 4, weak
recommendation).

96%

In patients who are at high risk for recurrence (e.g. node or margin positive, vascular invasion, or multifocal intrahepatic disease), molecular profiling with
a comprehensive panel is suggested at the time of diagnosis (LoE 5, weak recommendation).

86%

MRI should be considered instead of CT scanning for staging iCCA within the liver (LoE 2, strong recommendation). 89%
Given the strong role of PET scanning in identifying lymph node metastasis, patients with apparent resectable iCCA should routinely undergo FDG-PET
scanning in order to identify lymph node metastasis not apparent on standard CT scans or MRI during the staging evaluation (LoE 2, strong
recommendation).

78%

Patients with apparent resectable iCCA should undergo lymph node sampling by endoscopic ultrasound with fine needle aspiration to identify lymph
node metastases during the staging evaluation, if a positive result would alter management (extrapolation from LoE 2 studies, strong
recommendation).

80%

Resection of iCCA may be considered in selected patients with multifocal, unilobar CCA (LoE 4, weak recommendation). 88%
There is insufficient evidence supporting a recommendation for consideration of resection rather than locoregional and/or systemic treatments in pa-
tients with iCCA and macroscopic vascular involvement of the inferior vena cava, hepatic vein or portal vein (LoE 4, no recommendation can be
provided).

88%

Neoadjuvant systemic chemotherapy can be considered in patients with technically challenging but resectable disease, if an R1 resection is likely to be
achievable (LoE 4, weak recommendation).

92%

A 6-month course of oral fluoropyrimidine (capecitabine or S1) should be considered following potentially curative resection of iCCA (LoE 2, strong
recommendation).

96%

Liver transplantation for early stage iCCA (<−3 cm) arising in the setting of cirrhosis can be considered, preferably under study protocols (LoE 4, weak
recommendation).

93%

Liver transplantation for locally advanced iCCA should not be performed outside of clinical trials (LoE 4, weak recommendation). 81%
Patients with unresectable iCCA and good performance status should be treated with GemCis (as first-line chemotherapy), with the addition of durva-
lumab where available (LoE 1, strong recommendation).

100%

In patients with iCCA and impaired performance status, gemcitabine monotherapy or plus S-1 combination therapy may provide comparable efficacy
with fewer adverse events (LoE 2, weak recommendation).

95%

Transarterial procedures (selective internal radiation therapy, chemoembolisation and intra-arterial chemotherapy) are feasible and safe, and may be a
reasonable alternative in selected patients with unresectable disease (LoE 4, weak recommendation).

89%

In unresectable or inoperable patients with a single <2 cm iCCA, thermal ablation can be considered as a good alternative, as it is feasible and safe (LoE
4, weak recommendation).

79%

Due to insufficient evidence, we cannot recommend in favour or against external beam ablative dose radiation therapy as an alternative to systemic
therapy in unresectable liver-limited iCCA (LoE 4, no recommendation can be provided).

87%

Immune checkpoint blockade in patients with iCCA and dMMR/MSI-H who have progressed on first-line chemotherapy, should be considered a ther-
apeutic option (LoE 4, strong recommendation).

97%

FGFR inhibitors should be recommended for patients with iCCA and FGFR2 fusions or other rearrangements after progression on standard first-line
chemotherapy (LoE 2, strong recommendation).

100%

Patients with iCCA with good performance status who progressed on first-line therapy should be treated with: FOLFOX chemotherapy or ivosidenib for
those with IDH1 mutations, FGFR inhibitors for those with FGFR2 fusions or rearrangements, and immune checkpoint blockade for those with dMMR/
MSI-H who have not received durvalumab in first-line (LoE 2, strong recommendation).

93%

The choice of the right liver imaging method to assess recurrence after surgery or interventional procedures with curative intent should consider tech-
nical issues related to different treatments (e.g. transarterial chemoembolisation; transarterial radioembolisation, surgery). However, we suggest that any
imaging evaluation of the liver should always be complemented by a CT scan of the thorax, abdomen and pelvis since recurrence may occur inside or
outside the liver (LoE 4, weak recommendation).

85%
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arterial infusion; HCC, hepatocellular carcinoma; iCCA, intrahepatic chol-
angiocarcinoma; IDH, isocitrate dehydrogenase; ILCA, International Liver Cancer
Association; LoE, Level of evidence; MIS, minimally invasive surgical; MRCP,
magnetic resonance cholangiopancreatography; MF, mass-forming; MF+PI,
mass-forming+periductal-infiltrating; MSI-H, microsatellite instability-high; NGS,
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