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Summary
Biliary tract cancer (BTC) is becoming more common worldwide, with geographic differences in incidence and risk
factors. In Europe, BTC may be associated with primary sclerosing cholangitis, lithiasis, and liver cirrhosis, but is
more frequently observed as a sporadic disease. BTC increasingly affects patients under 60 years, resulting in a
significant social and economic burden. Early diagnosis remains challenging due to vague symptoms in 50% of
patients with BTC, and lack of specific biomarkers, resulting in late presentation and poor prognosis. The iden-
tification of patients at increased risk and reliable biomarkers require collaborative efforts to make faster progress.
This Series paper highlights the disparities in access to diagnostic tools and multidisciplinary care in Europe,
particularly in economically disadvantaged regions, while identifying priority areas for improvement. Addressing
these inequities requires harmonised guidelines, accelerated pathways to curative treatments, and improved
awareness among healthcare professionals and the public. Multidisciplinary teams (MDTs) are crucial for the
diagnosis of BTC and for improving patient outcomes, yet inconsistencies exist in their implementation not only
between different countries, but also between different centres within a country. Collaboration and standardisation
of diagnostic and treatment protocols across Europe are essential to effectively address the management of patients
with BTC.

Copyright © 2024 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

Keywords: Biliary tract cancer; Cholangiocarcinoma; Gallbladder carcinoma; Epidemiology; Europe; Access to
diagnosis; Biomarkers
Introduction
Biliary tract cancer (BTC) refers to a group of heteroge-
nous malignancies arising within the epithelium of the
bile ducts. BTC include gallbladder cancer (GBC) and
cholangiocarcinoma (CCA) in its three subtypes
depending on the segments of bile duct involved [intra-
hepatic (iCCA), perihilar (pCCA) and common bile duct
distal to the cystic duct (dCCA)]. Of note, from a clinical
point of view, pCCA and dCCA have been frequently
grouped as extrahepatic CCA (eCCA) in the past with
implications on interpretations of historical data.

Incidence of BTC is increasing worldwide.1,2 While
in East Asia, CCA is primarily associated to infestations
with Clonorchis sinensis and Opistorchis viverrini (liver
flukes) and GBC with Salmonella thiphy infection, in
Europe it is related to primary sclerosing cholangitis
(PSC), lithiasis and other risk factors associated with the
development of liver cirrhosis.1,3

Age of onset of BTC has reduced over the years, with
30% of patients being younger than 60 years at present
times,4,5 thus affecting the working population and
generating a relevant socio-economic burden on the
society. Sex differences and ethnic/racial factors also
play a key role. Women are affected by GBC up to three
times more than men,6 while the incidence of iCCA is
higher in males, particularly in Hispanics.7

Early diagnosis continues to represent a major issue
due to the presence of vague symptoms and the lack of
specific diagnostic biomarkers. Diagnosis usually comes
late via the Emergency Department, with 50% of pa-
tients presenting with acute symptoms,5,8 after 12–18
months from the initial symptomatology.9
www.thelancet.com Vol 50 March, 2025
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Key messages

▪ A diagnostic pathway for patients with symptoms
suggestive of BTC should be established and shared
across secondary care physicians, who should be aware of
this cancer to allow prompt and effective referral, as
should emergency departments and secondary care
centres, to make sure that diagnosis is not delayed.

▪ All patients with BTC should be discussed within an
MDT, correctly classified and offered a multidisciplinary
management plan. This would support also a correct
registration of patients for epidemiological studies and
clinical registries.

▪ A correct ICD-coding should be recorded for each patient
with BTC in each institution to reflect real epidemio-
logical trends. Current data suggests that the incidence
of iCCA is increasing globally with differences across
European countries that need to be analysed.

▪ Further research is needed for the development of early
diagnostic biomarkers, and this should be supported by
appropriate and dedicated funding streams.

Series
Involvement of several medical professionals is
essential for the diagnosis and management of patients
with BTC, and discussions at MultiDisciplinary Team
(MDT) meetings should be favoured to optimise the
patients’ journey through to the treatment. However,
implementation of MDT discussion is not fully
harmonised amongst different institutions and coun-
tries across Europe.10 The factors discussed above, along
with the lack of awareness of BTC, raise the need to not
only disseminate international guidelines, but assess the
adherence across European countries and discuss a plan
for harmonisation of the management of patients with
BTC at an international level. Here we will discuss a
multidisciplinary viewpoint on the diagnosis of BTC,
highlighting inequities around Europe and identifying
priority areas for improvement.
Epidemiology in Europe
CCA incidence exhibits geographical variation, with
much higher incidence in parts of the Eastern world
compared to the West, reflecting geographical differ-
ences in risk factors, both genetic and environ-
mental.11,12 Over recent decades, the incidence rates of
CCA subtypes showed distinct trends: iCCA rising and
eCCA stable/decreasing.1,11,12 Recent observations in the
United States (US) (period 2001–2017) provide further
evidence for an increase in iCCA incidence in Western
countries (148.8%; 0.80–1.99 per 100,000 person-years)
and confirmed a stable incidence of pCCA/dCCA
(7.5%; 2.28–2.45).13 Notably, the greatest increase was
among younger patients (18–44 years, 81.0%).13

Reflecting the incidence trends both, globally in
www.thelancet.com Vol 50 March, 2025
Europe,14,15 and in Western countries,15 deaths due to
iCCA (Fig. 1) are rising at a higher rate than deaths due
to eCCA (Fig. 2), which levelled off or decreased. In
Europe, Latvia showed the highest average annual per-
centage change in mortality rates of iCCA from 2008 to
2018, followed by Lithuania, Slovakia, Malta and
Denmark. Notably, mortality rates are almost 40%
higher in the most socioeconomically deprived areas.5

Rates of pCCA specifically are unknown due to the
historic lack of a unique ICD code for it until the latest
versions of ICD-11 and ICD-O-3.2, but pCCA may have
previously been misassigned to iCCA rates.16

Various risk factors have been associated with iCCA
and/or eCCA (Table 1).42 These include inflammatory
biliary diseases that affect large intra-and/or extrahepatic
bile ducts such as PSC (the commonest known predis-
posing cause of CCA in the West), secondary biliary
cirrhosis, choledocholithiasis, hepatolithiasis, and
cholecystitis (Table 1). These risk factors are infrequent
but associated with a high CCA risk, primarily pCCA/
dCCA. Liver flukes increase dramatically the risk of
CCA. Other risk factors for CCA include obesity,
smoking, alcohol intake of >80 g/day, metabolic syn-
drome including type 2 diabetes, alcohol-related disor-
ders, chronic viral hepatitis B and C, and cirrhosis.
Finally, occupational exposure to asbestos has been
shown to increase the risk of both iCCA and pCCA/
dCCA.43,44 Few studies have included European pop-
ulations and have shown associations of inflammatory
bowel disease31,32 and PSC31 with both iCCA and pCCA/
dCCA, diabetes and liver cirrhosis with iCCA, and
cholelithiasis and viral hepatitis C with pCCA/dCCA.31

Less data are available when two or more risk factors
co-occur in the same patient. Despite advancements in
our understanding of CCA aetiology, in Western coun-
tries at least 50% of cases are still diagnosed without any
identifiable risk factor. While the increased incidence in
metabolic disorders like obesity could partially explain
the raise in CCA incidence, more studies are needed to
understand if unknown risk factors could be responsible
of the raising burden or more cases are now recognized
as iCCA,45 rather than as cancer of unknown primary or
hepatocellular carcinoma (HCC).

For GBC, the lifetime risk of developing this type of
cancer in 2020, considering both genders, was higher in
Eastern European countries than in Western European
countries.46 In particular, the highest incidence and age
standardised mortality rates were reported in Poland,
Hungary, Czech Republic, and Slovakia.6,47 Differences
in metabolism and sex hormones may account for
gender disparities in GBC and the use of hormonal
replacement therapy in post-menopausal women has
been described to further increase its risk.48 Other risk
factors include metabolic alterations such as obesity and
cholesterol gallstone disease, advanced age, as well as a
status of chronic inflammation induced by recurrent
gallbladder infections.49 Studies are needed to
3
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Fig. 1: Worldwide mortality (age-standardised mortality rates [ASMR]/100,000) of intrahepatic CCA and average annual percentage
change (AAPC) in 23 European countries compared with the USA, Canada, Australia and New Zealand (data extracted with permission
from15). ASMR in European countries are ordered from highest to lowest considering the average between men and women. NA, not available.
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understand more precisely the epidemiological charac-
teristics of each type of BTC in Europe.
Diagnosis, biology and prognosis
BTCs are often diagnosed at an advanced stage due to
their asymptomatic nature, leading to a poor prog-
nosis.1,50 Complete (R0) resection significantly improves
patient outcome and differences in prognosis among
BTC subtypes can be partially explained by surgical
opportunities.2,51 Separate diagnostic paths are required
for each BTC subtype. For diagnosis and staging of
CCA, integration of different imaging modalities,
including transabdominal ultrasound, computed to-
mography (CT) and magnetic resonance imaging (MRI)
are recommended depending on the clinical features.
However, histology or cytology confirmation is recom-
mended for definitive diagnosis for treatment stratifi-
cation. In cases amenable to surgery, attempts to tissue
diagnosis should be discussed and agreed at MDT
before being implemented. In unresectable BTC, tissue
biopsy of primary or metastatic lesions should be pur-
sued before starting non-curative treatments. Liver
tumour biopsy is most frequently performed in iCCA,
GBC and BTC with liver metastases,52 while endoscopic
ultrasonography-guided fine needle aspiration (EUS-
FNA) alone or in combination with endoscopic retro-
grade cholangiopancreatography (ERCP) enables
assessment of locoregional extension of pCCA, dCCA or
GBC together with the pathologic evaluation.53,54 Brush
cytology to discriminate eCCA from high-grade
dysplasia remains challenging with a sensitivity
<80%.52 When cytology or histology are inconclusive, a
full discussion with the MDT could be useful for treat-
ment selection.

For iCCA, differential diagnosis with liver metasta-
ses from other primary tumours is crucial, underpin-
ning the requirement of tissue analysis. However, there
is no specific immunohistochemical profile for dis-
tinguishing between iCCA and liver metastasis from
upper gastrointestinal, pancreatic or extrahepatic biliary
tumours. Therefore, routine immunohistochemical
panels are not recommended, which could spare the
biopsy material for molecular analysis.55,56 Deep learning
advances utilizing H&E-stained slides to discriminate
iCCA versus colorectal cancer liver metastasis or DNA
methylation-based classifiers differentiating iCCA from
intrahepatic pancreatic cancer may advance the field in
the future.57,58 However, it will be crucial to assess how
they perform to exclude adenocarcinomas of other
www.thelancet.com Vol 50 March, 2025
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Fig. 2: Worldwide mortality (age-standardised mortality rates [ASMR]/100,000) of extrahepatic CCA and average annual percentage
change (AAPC) in 23 European countries compared with the USA, Canada, Australia and New Zealand (data extracted with permission
from15). ASMR in European countries are ordered from highest to lowest considering the average between men and women. NA, not available.
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origins. Besides, iCCA is further classified into small-
duct and large-duct iCCA, which is currently only
possible by histopathological evaluation.52,59 Small-duct
and large-duct iCCA differ in prognosis, with patients
with small-duct iCCA having overall better outcome.59,60

This might also be reflected by the higher prevalence of
IDH1/IDH2 mutations and FGFR2 gene fusions in
small-duct iCCA.61,62 In addition, small-duct and large-
duct iCCA have distinct cells-of-origin and differ in
their biology.1

As mentioned, in Europe, majority of patients with
BTC have no known risk factors, which explains the
high number of late-stage diagnosis.14,63 Still, surveil-
lance programs for high-risk patients such as those with
PSC, liver cirrhosis or viral hepatitis are warranted for
early diagnosis. Current programs applying annual
screening of serum carbohydrate antigen 19–9 (CA19-9)
and contrast-enhanced MRI with cholangiopancreatog-
raphy (MRI/MRCP) failed to improve long-term sur-
vival.64 This might be due to high CA19-9 levels in
patients with severe bile duct changes, especially with
underlying PSC. Therefore, novel diagnostic markers
are urgently required. One recent study identified
serum markers for prediction of CCA development
before clinical evidence of malignancy and another
study identified DNA methylation biomarkers in bile for
www.thelancet.com Vol 50 March, 2025
early and accurate diagnosis of CCA in patients with
PSC.65,66 Further studies are required for independent
validation and development of clinical algorithms for
patients with respective risk factors. Overall, recom-
mendations for surveillance programmes for CCA onset
in patients at risk are not fully supported by strong ev-
idence, increasing the heterogeneity of clinical manag-
ment across Europe.
Availability and accessibility of MDT in Europe
MDTs in oncology refer to collaborative groups of
healthcare professionals from various specialties work-
ing together to provide comprehensive care tailored to
each patient. An effective MDT integrates diverse clin-
ical perspectives, allowing for coordinated and holistic
treatment approaches to address the complex needs
associated with poor prognosis cancers. These teams
aim to improve patient outcomes by fostering open
communication, shared decision-making and a patient-
centred approach that takes into account not only the
medical, but also the psychological, social and support
needs of people facing difficult diagnoses. This collab-
orative model is crucial in ensuring a comprehensive
and effective patient care. Indeed, a systematic review
has shown that MDTs often result in improved
5
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Risk factors for iCCA (Ref) Odds ratios
for increased risk

Risk factors for eCCA (Ref) Odds ratios for
increased risk

Bile duct diseases and conditions Bile duct diseases and conditions

Cholecystitis17 8.5 Cholecystitis17 5.9

Caroli disease18 38.13 Caroli disease18 96.81

Cholelithiasis18,19 1.8–13.5 Cholelithiasis17–21 2.6–11

Hepatolithiasis22–25,b 50.0–4.8; 6.7b Hepatolithiasis19,21,26 3.09, 16.47

Choledochal cysts17–19,24,27,28 10.7–43.03 Choledochal cysts17–19 47.1, 27.12

Choledocholithiasis18,20,25 4.17–33.35, 6.94 Choledocholithiasis17,18,21,26,29 6.68–34

Cholangitis/PSC17,19,27 64.2–75.23, 93.4 Cholangitis/PSC17,19 45.7, 453 (pCCA), 34 (dCCA)

Non-PSC related cirrhosis19 13.8 Non-PSC related cirrhosis19 14.1 (pCCA)

Biliary cirrhosis/PBC17,18,27 17.08–19.8, 9.84 Biliary cirrhosis/PBC17,18 11.8, 8.34

Cholecystectomy17,18,30 2.74–5.4 Cholecystectomy17,18,20,21 4.71–12

Digestive diseases Digestive diseases

Inflammatory bowel disease17,31,32 1.72–3.95 Inflammatory bowel disease17,32 1.1, 1.97

Crohn’s disease17,18,27 1.68–2.4 Crohn’s disease17,18 2.8, 1.71

Gout18 1.4 Gout18 1.43

Thyrotoxicosis18 1.25

Ulcerative colitis17,18,27 2.18–4.5, Ulcerative colitis18 1.75

Duodenal ulcer17,18 3.4, 1.42 Duodenal ulcer17,18 1.9, 1.46

Chronic pancreatitis17,18 5.9, 2.66 Chronic pancreatitis17,18 9.3, 6.61

Liver flukes Liver flukes

Clonorchis sinensis infection33,34 8.6–13.6 Clonorchis sinensis infection34 6.5

Opistorchis felineus infection35 3.9 Opistorchis felineus infection35 3.9

Endocrine disorders Endocrine disorders

Thyrotoxicosis17 1.5 Thyrotoxicosis17 1.7

Type II diabetes18,19,24,25,33,36,37 1.8–3.6 Type II diabetes17–21,26 1.5–3.2, 3.36, 1.45; 2.88
(pCCA), 4.22 (dCCA)

Type I diabetes18 1.43 Type 1 diabetes18 1.3

Metabolic conditions and general risks Metabolic conditions and general risks

Obesity17,18,27 1.42–1.71, Obesity18 1.17

Alcohol intake >80 g/day24,30,36 1.52–5.21 Alcohol intake >80 g/day21,29,30 1.05–3.6,

Alcohol-related disorders18 3.72 Alcohol-related disorders18 2.6

Smoking17–19,27,37 1.3–2.1 Smoking17–19,29,38 1.25–2.52 (pCCA), 1.85 (dCCA)

Metabolic syndrome (overall)a,28 1.32–1.83 3.15

Dyslipidemia18 1.41 Dyslipidemia18 1.56

Dyslipoproteinemia27 1.65

Hypertension27 1.63, 1.39 Hypertension18 1.43

Family history of other cancer21 3.15

Chronic liver diseases Chronic liver diseases

Alcoholic liver disease17,27 3.1–5.69 Alcoholic liver disease17 4.5

Non-specific cirrhosis17–31,36,37 8.26–28.79, Non-specific cirrhosis17–31 1.6–6.16

Hemochromatosis17,18 2.6, 2.07

Hepatic schistosomiasis25 11

Non-alcoholic liver disease17,18 3, 3.52 Non-alcoholic liver disease18 2.93

Unspecified viral hepatitis27 7.66

HCV infectionb,18,19,23–25,31,28,34,37 2.41–9.71; 9.7b HCV infection18,19,39 1–3.05, 3.18, 3.51 (pCCA)

HCV infection plus cirrhosis22 8.53

HBsAg positivec,19,20,25,31,28,34,37,41 2.3–12.9
2.35–4.3c

HBsAg positivec,19,32,22,41 1.84–16.8
0.92–2.14c

HBsAg positive plus cirrhosis20,22,38 13–18 HBsAg positive plus cirrhosis21 3.42

HBsAg negative/HBcAb positivec,22,41 1.09–1.81c HBsAg negative/HBcAb positivec,21,40 1.50
0.88–1.24c

AB0 blood types

AB0 blood type A21 1.78

AB0 blood type B21 1.27

(Table 1 continues on next page)
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Risk factors for iCCA (Ref) Odds ratios
for increased risk

Risk factors for eCCA (Ref) Odds ratios for
increased risk

(Continued from previous page)

AB0 blood type AB21 0.44

AB0 blood type and HbsAg positive21 3.04

AB0 blood type A and HbsAg
positive/HBcAb positive21

3.79

Occupational exposure Occupational exposure

To asbestos41 4.81 To asbestos41 2.09

eCCA, extrahepatic cholangiocarcinoma (includes distal [dCCA] and perihilar cholangiocarcinoma [pCCA], the later are histological/cytological verified cases); HCV, hepatitis C
virus; iCCA, intrahepatic cholangiocarcinoma (histological verified cases); PSC, primary sclerosing cholangitis. aAccording the 2001 U.S. NCEP-ATP III definition. biCCA cases
include 2 cases of cHCC-CCA. cRisk of CCA only in Asia. Table updated from.42

Table 1: Summary of risk factors significantly associated to intrahepatic CCA and/or extrahepatic CCA (eCCA) as assessed by case control studies (Odd
Ratios by multivariate analyses).

Series
compliance with guidelines, superior diagnostic accu-
racy, and increased adherence to treatment strategies of
gastrointestinal malignancies.67 Such benefits have been
demonstrated by numerous studies also for patients
with BTC. Therefore, the European Society for Medical
Oncology (ESMO) guideline recommends the standard
inclusion of patients with BTC in MDT discussion,68

and a growing number of countries are including
MDTs in national strategies to fight against cancer. For
instance, well-structured and regular MDTs, as well as
the discussion of all patients in MDT meetings, are
listed among systemic tumour-specific quality indicators
in multiple cancer society certification programs for
multidisciplinary cancer centres.69 In addition, given the
relevant advancements in the molecular diagnostics of
patients with biliary tumours, recent national guidelines
recommend the inclusion of patients with CCA in mo-
lecular tumour boards (MTBs) that encompass also the
expertise of basic/medical scientists like molecular bi-
ologists and geneticists.70,71 Nevertheless, as recognised
by international societies, access to molecular di-
agnostics in oncology is insufficient in many European
countries. For instance, advanced biomolecular tech-
nologies remain largely inaccessible in clinical practice,
with techniques such as whole exome sequencing
(WES), RNA sequencing (RNA-Seq), and genomic as-
says predominantly available only in clinical trials or
research settings within high-income countries, and
rarely accessible in low- and middle-income countries.
This shortfall significantly diminishes the likelihood of
incorporating such data into MDT discussions.72 Evi-
dence also highlights regional disparities in healthcare
access and management of patients with CCA due to
geographic and socioeconomic determinants, which
could impact oncological outcomes.73,74 However, most
of these studies have been conducted in the US) and
limited data are available from Europe, where health
systems are more heterogeneous,75 and sharing/
comparing molecular details is complicated due to
ethical and GDPR issues. Moreover, several studies
suggest that patients treated for CCA at high-volume
www.thelancet.com Vol 50 March, 2025
centres more frequently receive curative surgical treat-
ments, with enhanced overall survival.76,77 Although
these studies face selection biases and the exact
threshold for defining high-volume centres is still
debated, the data indicate that specialised centres, which
possess technical expertise and advanced imaging ac-
cess, with essential diagnostic tools like MRI, radiolog-
ical, and pathological skills, and MDTs should manage
patients with these rare cancers.

The analysis of data collected through a survey
(Supplementary Table S1) involving 47 clinicians from
36 centres in 18 European countries supports differ-
ences in the patient management for BTC diagnosis
(Fig. 3). Although the results must be interpreted with
caution, there is an overall trend to apply international
guidelines, even though implementation may be
heterogenous depending on access to technologies and
drugs. Some countries, such as Denmark, Italy and the
United Kingdom (UK) have developed national guide-
lines to harmonise international recommendations to
resources available in the country. Overall, more than
90% of the Institutions which participated in the sur-
vey, have an established MDT, with a variable degree of
BTC-dedicated oncologists and radiologists. There is
higher heterogeneity in the implementation of MDT
discussion, with some institutions using the MDT as a
formal registration/discussion for all patients at diag-
nosis to guide the multidisciplinary patients’ plan,
while others discussing only selected cases where a
different expertise is required from the managing
physician (Fig. 3). It should be noted that the number
of centres analysed is small and may not fully reflect
the situation and heterogeneity in each country, since
disparities exist not only across European nations but
also within a single country. In Italy, for example, care
pathways are defined partly at the national level and
partly at the regional level, creating differences among
the various regions. Dedicated MDTs, regional MTBs,
access to and reimbursement for molecular profiling
can vary across regions, which can lead to disparities in
management.
7
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Fig. 3: Survey data from 47 clinicians from 36 European hospitals. (a) Percentage of specialists involved in the survey. (b) Number of centres
participating per country. (c) Management of patients with biliary tract cancer in a selection of European hospital in 19 countries. ERCP, endoscopic
retrograde cholangiopancreatography; MDT, multidisciplinary team; PTC, percutaneous transhepatic cholangiography. , Yes; , No.
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The implementation of MTBs including molecular
biologists and geneticists, together with the develop-
ment of national research and clinical networks, will
enhance the effective care of patients with BTC.
Challenges
Need to increase awareness
Low awareness amongst healthcare professionals
(HCPs), health authorities, and the public, poses a ma-
jor challenge, which needs to be addressed from a ho-
listic approach, and is one where patient advocacy
groups and collaborative initiatives with multi-stake
holders, such as COST (European Cooperation in Sci-
ence and Technology) Actions, can play a key role.

The main challenges in raising awareness are: i) the
comparative rarity and complexity of CCA, and BTC in
general, leading to a lack of familiarity among the public
and even within the medical community. Symptoms are
often nonspecific, easily attributed to more common
conditions, leading to delayed diagnoses, ii) limited
research and funding until recently; BTC receives less
attention and funding compared to more prevalent
cancers. This scarcity of resources hampers the devel-
opment of effective treatments and early diagnostic
tools. In addition, the BTC’s complex biology requires
specialised research, further complicating funding
efforts, and iii) geographical disparities: awareness and
healthcare infrastructures vary considerably across re-
gions. In low-resource settings, lack of awareness and
limited access to advanced medical care aggravate the
problems faced by patients with CCA and other BTCs,
underscoring the need for a global approach to aware-
ness and advocacy.

Patient advocacy groups have a pivotal role to play.
In the UK, the AMMF—The Cholangiocarcinoma
Charity, the world’s first CCA charity, plays a crucial
role in raising awareness across the UK and Europe
and in funding CCA research. Commissioning a first
of its kind CCA data project in England,5,8,78 organis-
ing an annual international conference, distributing
educational materials for patients and HCPs,
providing discussion platforms for patients and
leveraging social media, AMMF reaches a global
audience. This is powerful in attracting the attention
of the public, HCPs and policy makers. Collaborating
with other CCA patient advocacy groups -the Amer-
ican Cholangiocarcinoma Foundation, the Italian
APIC, the Spanish ATUVIBI and the Thai CCA
Foundation-further enhances these efforts. Other as-
sociations are doing great work, such as the French
ACABI. However, it should be noted that most
countries do not have patient advocacy groups fully
dedicated to BTC/CCA.
www.thelancet.com Vol 50 March, 2025
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COST Action initiatives developed by the European
Network for the Study of Cholangiocarcinoma
(ENSCCA), such as Precision-BTC-Network (https://
www.cost.eu/actions/CA22125/; https://precision-btc.
eu) and previously EURO-CHOLANGIO-NET, are
instrumental in fostering international collaboration. By
bringing together multidisciplinary groups of re-
searchers, clinicians, and international patient repre-
sentatives, these COST Actions facilitate the exchange of
knowledge, best practices and research findings, as well
as of unified strategies to tackle BTC. These collabora-
tions help standardise diagnostic and treatment pro-
tocols, thus improving patient outcomes globally.

Conducting educational campaigns targeting both
the general public and medical professionals is essen-
tial. Workshops, webinars, and informational sessions
can enhance understanding of BTC, its risk factors, and
the importance of early detection. Engaging the media
to highlight patient stories and advancements in
research can further increase public interest and
support.

Need to increase early diagnoses
pCCA and dCCA are mostly diagnosed at an earlier
stage than iCCA because they cause biliary obstruction
when small. iCCA remains often asymptomatic until
advanced stages, presenting as a large liver lesion and
often with distant metastases.2 Early diagnosis of GBC is
usually made incidentally at pathological examination
after cholecystectomy for stone disease; patients with
symptomatic GBC typically have advanced disease.

Consequently, less than 20% of all patients with BTC
are eligible for a curative-intent resection or liver
transplantation. The median 5-year OS is 20–35%, but
recurrence is common, even among patients who sur-
vive more than 5 years after resection.79,80 Patients with
advanced disease often have a poor performance status
(PS) at the time of diagnosis. In a nationwide study, only
13% of all patients with advanced pCCA received palli-
ative systemic treatment due to a combination of
tumour advanced stage and poor PS.81 Earlier diagnosis,
anticipated referral, and appropriate support to improve
symptoms and PS would increase the proportion of
patients receiving systemic treatment. Inadequate
biliary drainage and cholangitis also contribute to clin-
ical deterioration and further decrease the proportion
that can receive treatment.82,83

Diagnosis at an earlier stage, however, is chal-
lenging, because CCA is rare in Europe, few patients are
at increased risk (e.g. PSC), tumour markers have poor
sensitivity,68 and ultrasound as screening method has
limited accuracy. Future studies should identify and
validate better biomarkers and imaging modalities for
surveillance of high-risk populations. Adequate funding
is important to meet this challenge.

The diagnostic work-up of CCA requires an indi-
vidualised and multimodal approach, based on subtypes
www.thelancet.com Vol 50 March, 2025
and clinical presentation, integrating information
derived from CT, MRI including MRCP, and positron
emission tomography (PET)-CT and histology.68 This
work-up may be expensive and time-consuming, leading
to a possible delay in final diagnosis and treatment.
While ERCP is not performed for surveillance purposes,
intraductal sampling for cytology and molecular ana-
lyses is recommended in patients with suspicious biliary
stenoses, including patients with PSC with relevant
strictures, undergoing ERCP.84 Interestingly, bile
collected during ERCP may also serve as a liquid biopsy
matrix. Recent studies support this notion, demon-
strating the detection of cancer-associated mutations
and epigenetic alterations in cell-free DNA and their
clinical significance.66,85,86 If further validated, these ap-
proaches could be a useful complement to current CCA
diagnosis and screening methods.

The role of AI for early diagnosis and personalised
decision making in patients with CCA is under inves-
tigation. AI may offer valid tools to speed up the diag-
nostic work-up and improve specificity and sensitivity,
by combining clinical, biological and radiological fea-
tures.87 Although several studies have been published on
this topic, high-quality clinical trials are still needed.

Need of biomarkers and molecular testing
approaches
Recent advances in molecular profiling have improved
the knowledge and treatment options of BTC by
focusing on gene signatures, single-cell and spatial
transcriptomics, and epigenomics. Artificial intelligence
(AI), particularly machine learning (ML) to develop
statistical algorithms to interpret data, is now being
investigated to categorise patients with BTC and make
in-depth predictions about their disease course. Various
deep learning approaches are emerging and being
implemented in pathology and radiological decisions.

Identifying distinct molecular signatures is crucial
for categorising patients with BTC and predicting their
treatment responses. Using ML, an initial classification
of CCA into prognostic subgroups identified gene sets
predictive of patient outcomes, especially in aggressive
tumours with lymphatic and perineural invasion.88 A
further detailed characterisation revealed specific
targetable genetic alterations, such as ELF3 mutations
and FGFR2 gene fusions,89 with variations in mutation
types and frequencies across BTC subtypes suggesting a
role for immunomodulatory treatments in hyper-
mutated tumours. An expanded classification incorpo-
rating DNA methylation changes identified four distinct
tumour clusters with mutations related to carcinogen
exposure, suggesting different origins and therapeutic
approaches.90 The importance of integromics, defining
key oncogenic pathways with unique targeted thera-
peutic options, was also proposed for improved patient
stratification.91 A gene signature able to distinguish be-
tween patients with advanced iCCA who have different
9
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chemotherapy outcomes was reported.92 A meta-analysis
including 1481 iCCAs, mostly surgical specimens, pro-
vided a prognostic classification based on clinico-
pathological features and tumour molecular profiles.
Patients harbouring tumours with KRAS, TP53 and/or
SMAD4 mutations had worse overall survival and lower
recurrence-free survival after surgery compared to those
with FGFR2-fusions, IDH mutations, BAP1 mutations
or none of these genetic alterations.93 The same study
showed differences in stratification between Asian and
Caucasian descendants in terms of aetiology, genomics,
and histopathology. GBC specific genetic and molecular
signatures have been described in relation to the lipid
metabolism pathways.94 All these data emphasise the
importance of molecular profiling in understanding all
types of BTC and creating personalised treatment plans.

Advancements in single-cell and spatial tran-
scriptomics are improving our understanding of cellular
complexity, interactions, and tissue organisation within
BTC. Intratumoural heterogeneity, particularly the
presence of osteopontin, has been linked to poor out-
comes and therapeutic resistance in liver cancers.95

Further investigations identified molecular interactions
within the tumour environment correlating with disease
severity and patient survival, highlighting specific
interactive prognostic markers such as LGALS9-SLC1A5
and SPP1-PTGER4.96 These data enforce the need for
comprehensive analysis of cell–cell communication and
the microenvironment in BTC. A comprehensive un-
derstanding of how geographical variations in disease
incidence and patient outcomes correlate with differ-
ences in the tumour microenvironment remains elusive
despite ongoing research into cell–cell communication
and the tumour microenvironment within BTCs.

It is interesting to notice that data on the molecular
landscape of BTC are often coming from academic
centres with high volume of cases, with over-
representation of American and Asian patients. Impact
of various ethnicities on the genetics of BTC is still
unexplored, given the lack of representation of all
countries. Nonetheless, the increased participation of
diversified countries in sponsored clinical trials, and the
translational analyses associated with them, will likely
fill this gap in the future.

Epigenomic modifications, including DNA methyl-
ation and histone modifications, are prevalent and key
in the development and progression of CCA.97 Four
prognostic subgroups of iCCA were identified, with
varying degrees of genome disruption and methylation,
linked to patient survival.61,90 Additionally, a microRNA
signature in blood was reported to distinguish patient
with BTC from healthy individuals, with improved
diagnostic accuracy when combined with serum CA19-
9.98 These findings highlight the potential of epigenetic
factors in enhancing biomarker discovery and devel-
oping new treatment options. However, they still
remain exploratory with no clinical applications.
Overcoming challenges in access to diagnostic
testing
Diagnosis of BTCs is often established when the disease
is already at an unresectable stage, including locally
advanced or metastatic disease, which highly compro-
mises access to effective treatment and results in a
dismal outcome.2 Early diagnosis currently remains the
cornerstone for improving the survival of this devas-
tating disease. The diagnostic tools used to diagnose
BTCs range from imaging techniques (e.g. contrast
enhanced CT or MRI) to more invasive procedures (e.g.
interventional endoscopy, interventional radiology).
From a global perspective, it is undebatable that the
distribution of human and material resources, including
endoscopy or radiology, is highly unbalanced world-
wide.99,100 However, even in the industrialised nations,
and despite advances in diagnostic modalities, we still
face several challenges in both access to comprehensive
diagnostic testing and to the required technical expertise
often available in only limited number of specialised
centres.

Historically, the diagnostics sector has received
insufficient awareness in health strategy plans and
health expenditure budgets have prioritised access to
treatment. As highlighted by the Lancet Commission on
diagnostics in 2021, 47% of the global population do not
have access to the diagnostic testing essential for six
common medical conditions, including diabetes, hy-
pertension, HIV, tuberculosis, and hepatitis B virus
infection and syphilis for pregnant women.101 Access to
the diagnostic tools required in rare cancers, including
BTCs, is probably limited to a very small percentage of
potential patients. From our survey we observed that all
Institutions have access to CT or MR scanning and use
these technologies according to the primary site of the
tumour. However, we have to acknowledge that all were
academic centres and may not reflect the general situ-
ation of peripheral and community hospitals.

Molecular profiling has become increasingly relevant
in the management of patients with advanced BTCs to
enable a precision medicine strategy; guidelines
recommend early molecular profiling using Next Gen-
eration Sequencing (NGS) for accurate diagnosis and
management of BTCs.68 Nevertheless, pathologists face
several practical challenges during tissue sampling and
processing: Obtaining high quality and sufficient tissue
samples can be technically challenging, especially from
often hard-to-reach anatomical sites. In addition, many
BTCs showcase a pronounced tumour stroma, that can
dominate the biopsy and poses an additional challenge
to the diagnostic workup as well as subsequent analyses,
sometimes necessitating repeated biopsy. However, bi-
opsies are associated with patient discomfort, painful
procedures, and may delay timely intervention in a
frequently medically unfit patient population. Indeed,
although there is a general effort to achieve pathological
diagnosis in all patients with BTC before starting non-
www.thelancet.com Vol 50 March, 2025
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surgical treatments, it is acknowledged that, in at least
20% of centres, priority for initiating therapies is fav-
oured over performing more than two attempts of his-
tological tests, underlining the lack of material,
especially for pCCA (Fig. 3). Furthermore, while NGS
testing should be offered to all patients who are able to
receive treatment, availability and cost of NGS tests
might limit its comprehensive use.

Finally, diagnosis of BTC demands specialised MDT
and collaboration across disciplines, often challenging
traditional frameworks.71
Discussion
Epidemiological data on CCA in Europe reveal signifi-
cant geographic variations in age-standardised mortality
rates, parallel to incidence, with worse outcomes in
some Eastern European countries compared to Western
countries, but it should be noted that no information is
available for some Eastern European countries or for the
different types of BTC. It is crucial to determine
whether these data reflect the fact that in Western
countries there is more awareness of this type of
tumour. The ENSCCA Registry, expanded through the
EURO-CHOLANGIO-NET and Precision-BTC-Network
COST Actions, has proven to be a valuable tool for
obtaining information on the CCA landscape in Europe
in terms of diagnosis, prognosis and therapeutic in-
sights,2,102,103 but until recently Eastern European coun-
tries were underrepresented in the registry. It is
expected that the ENSCCA Registry will in the future
include CCA cases from more European countries and
also GBC cases and that new studies will provide rele-
vant information on patient characteristics and distri-
bution of these tumours in Europe. Nonetheless, real
world data reflect the current clinical practice and mimic
the formal coding of the disease. Therefore, it is of
paramount importance that a correct coding is intro-
duced and implemented in routine practice to extract
solid data on epidemiology and paths to early diagnosis.
With this regard the involvement of patients’ charities
and governance bodies in a multi-stakeholder effort with
physicians is essential, as recently demonstrated by the
application of the new ICD-coding system.

The rising incidence of CCA, especially among the
younger population, highlights a change in the de-
mographic profile of those affected by this disease and
underscores the critical need of early diagnosis and
increased awareness among HCPs and the public to
improve management of these patients. Decreasing age
opens up new social and economic issues for this
tumour type, as 30% of patients with BTC are diagnosed
before the age of 60, when they are in active employ-
ment, which has an impact on the economic perfor-
mance of a country. Furthermore, the female-specific
incidence of GBC and its association with hormonal
replacement treatments highlight the importance of
www.thelancet.com Vol 50 March, 2025
addressing sex disparities in cancer prevention and care,
as well as in research approaches.104

Although in Europe the development of BTC is
associated with biliary diseases, metabolic conditions
such as obesity and lifestyle factors like tobacco smok-
ing, a significant proportion of cases of BTC are diag-
nosed without known risk factors, which justifies
further research to identify other possible aetiological
factors and, in the meantime, awareness should be
raised to reduce preventable risk factors.

Imaging modalities and endoscopic techniques are
crucial for early diagnosis, but their availability and
utilisation vary significantly between regions. There is a
notable disparity in access to advanced diagnostic tools
and multidisciplinary care, with rural and economically
disadvantaged areas often facing greater challenges.
This unequal access can delay diagnosis and treatment,
worsening patient outcomes.

Molecular testing is revolutionising the under-
standing and treatment of BTC. Ongoing progress in
genomics and epigenomics, combined with advance-
ments in single-cell and spatial analysis, are
improving BTC diagnostics and patient care. Deep
learning strategies in pathology and radiology for BTC
have not yet reached the integration level seen with
other genome-wide approaches, but recent studies
have demonstrated the applicability of AI in reclassi-
fying combined HCC-CCA with enhanced diagnostic
accuracy.105,106 These advancements contribute to
more precise and efficient histopathologic classifica-
tion of liver cancers, including CCA. While practical,
ethical and legal constraints are relevant for the
widespread implementation of AI in BTC manage-
ment, these technologies could automate some diag-
nostic tasks and provide new biomarkers, ultimately
improving patient management. The full utility of
deep learning in biomarker development will likely be
realised through integrating various molecular, im-
aging and clinical datasets in large patient cohorts.
This convergence of technologies is moving towards a
future where personalised and precise therapies are
commonplace for patients with BTC, which will
greatly improve their outcomes.

MDTs play a crucial role in the effective manage-
ment of patients with BTC, improving diagnostic accu-
racy and adherence to treatment guidelines. However,
access to these specialised care teams and advanced
diagnostic tools varies across Europe, influenced by
geographic and socioeconomic factors. Not only is
important that MDTs are established, but also a
harmonised recommendation for the discussion of pa-
tients should be pursued to make sure that all patients
with BTC receive a multidisciplinary management plan
that improves their clinical outcome. This disparity
highlights the need for enhanced collaboration and
standardisation in diagnostic and treatment protocols to
ensure equitable care for all patients with BTC.
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Search strategy and selection criteria

References for this Series paper were identified through
searches of PubMed with the search terms “biliary cancers”,
“epidemiology”, “MDT” from 2010 until 2024. Articles were
also identified through searches of the authors’ own files.
Only papers published in English were reviewed. The final
reference list was generated on the basis of originality and
relevance to the broad scope of this Series paper.
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Conclusion
Although there are geographical variations in the
epidemiology of BTC in Europe, it is imperative to
obtain information from Eastern countries and to obtain
more detailed information from all European countries.
The increasing incidence of iCCA in Western countries
contrasts with stable or declining rates of eCCA and
higher rates of CCA in certain regions. In addition, GBC
has a higher incidence in Eastern European Countries.
Addressing these disparities requires improved aware-
ness and equitable access to advanced diagnostic tools
and multidisciplinary care across Europe. Increased
collaboration and standardisation of management pro-
tocols are essential to improve outcomes for patients
with BTC across the continent. Overcoming challenges
in access to diagnosis and addressing regional contro-
versies will be key to advancing care and reducing BTC-
associated mortality rates.
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