¢% onkopedia

onkopedia guidelines °

Biliary Tract Cancer

Recommendations from the society for diagnosis and therapy of
haematological and oncological diseases

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

ooo%
00
0000
DDDDD SCHE GESELLSCHAFT FUR .... Osterreichische Gesellschaft fir



Publisher

DGHO Deutsche Gesellschaft fir Hdmatologie und
Medizinische Onkologie e.V.

Bauhofstr. 12

D-10117 Berlin

Executive chairwoman: Prof. Dr. med. Claudia Baldus
Phone: +49 (0)3027 87 6089 -0

info@dgho.de
www.dgho.de

Contact person

Prof. Dr. med. Bernhard W6rmann
Medical superintendent

Source

www.onkopedia-guidelines.info

The information of the DGHO Onkopedia Web Site is not intended or implied to be a substitute
for professional medical advice or medical care. The advice of a medical professional should
always be sought prior to commencing any form of medical treatment. To this end, all compo-
nent information contained within the web site is done so for solely educational purposes.
DGHO Deutsche Gesellschaft fur Hamatologie und Onkologie and all of its staff, agents and
members disclaim any and all warranties and representations with regards to the information
contained on the DGHO Web Site. This includes any implied warranties and conditions that may
be derived from the aforementioned web site information.


mailto:info@dgho.de
http://www.dgho.de
http://www.onkopedia-guidelines.info

Table of contents

1 SUMMAIY crererarerinnrararnasrarassasrarasssssasassssssasassssssasassssssasannnss 2

2 BaSICS rrusruarrunruanmsnmuasmssrussmssmmssmssmmssmasmsssmsntessmansmsnrsnsenntnnssnnrnns 2

2.1 Definition and basic information .......ccooiiin 2

26 T = o T =2 1] [o e Y20 2

D Bl Y Yoo =Y 1= ] T USSN 2

2.4.1 PreCanCEIrOUS |ESIONS trrtetutrtritiittetieitenetierentsetietenrsesesieiresesieneeesieaenens 2

2.5 RISK A0S « e et e 2

3 Prevention and early detection ««.iicriciiiiiiiiiniicniiiiin s 2

o N = AN =Y o o ] o T PPN 2

3.2 Early detection...ocoooiiiiiiiiiiiii s 2

4 Clinical characteristics sssseerrrrrrmmmssssssscnnnnssssssssssssnnnnnnssssssnnns 2

0 37 o' o] e 2

5 DiaQgNOSiS «-rrrrerarernnrrararnsnsraresnassrarasnsssrarasnassrararnssararasasnarnrasans 2

5.2 DIAQNOSLICS «rervrrrreiiiitiiie ittt 2

5.2.1 Initial diagnosSiS «eeeerrrriiiiiiiiiieiiii 2

5.3 ClasSiTiCatiON veueeeeretee ettt 2

5.3.1 Classification according to localization .......oovvvviiiiiiiin, 2

5.3.1.1 Perihilar tumors / Klatskin tumors: Classification according to e 2
Bismuth-Corlette

5.3.1.2 Perihilar/Klatskin tumors: Jarnagin-Blumgart/MSK classification ............ 2

5.3.2 Stages and staging/TNM ...ooooiiiiiiiiiiii 2

5.3.2.1 Intrahepatic bile duct carcinomas (C22.1) ««vvvevrrrrriiiiinnnniniiiiiiiieee 2

5.3.2.2 Gallbladder and Ductus cysticus carcinomas (C23.0 and C24.0)........... 2

5.3.2.3 Perihilar bile duct carcinomas (C24.0) - veovvvririiiiiiiiiii i, 2

5.3.2.4 Distal extrahepatic bile duct carcinomas (C24.0) «---oovoveriiveiiiiiiiinnnnnnnn. 2

5.3.2.5 Carcinoma of the Ampulla Vateri (C24.1) . covveiriiiiiiiiiiiees 2

5.3.3 Histological SUDLYPES cvceiiiiiiiiiiiiiii 2

5.3.3.1 General aspects of biliary differentiated cholangiocarcinoma............... 2

5.3.3.2 Gallbladder CarCinOmMas <« v 2

5.3.3.3 Carcinomas of the extrahepatic bile ducts .. ...ovvviiiiiiiiiiiiii, 2

5.3.3.4 Carcinomas of the intrahepatic bile ducts ......oovvviiiiiiiii 2

5.3.3.5 Carcinomas of the Ampulla Vateri, papillary carcinomas ...........ccc..oevunn. 2

6 Therapy :sreroriererimirariir i s s s s s n e nnans 2

6.1 TreatmMENt SETUCTUNE v ven ettt e e e 2

6.1.1 StAGE I-l1l coeeiiiieie it 2

6.1.1.1 Surgical resection in stages | to Hl ...oooovrrriiiiiiiii 2

6.1.1.2 AJUVANT LNEIAPY «erveeveerrerreriirienieaieaieesresiesiesieeseeseesresre s sie e e eesne e aneeneas 2



6.1.1.2.1 Adjuvant chemotherapy .« -« o
6.1.1.2.2 Adjuvant radio- and radiochemotherapy ... ccooverreriniiiiiiin e,
6.1.1.3 Neoadjuvant/preoperative therapy ...« coovvveiiiiiiiiiii
6.1.2 Stage IV biliary tract CancCer «..cooovvviiiiii
6.1.2.1 Systemic tumor treatment - stage V...,
6.1.2.1.1 First-lin@ therapy -« ccoeoreeiiiiiii
6.1.2.1.2 SecoNnd-liN€ thErapy -« -« tteuureetiaitieii e
6.1.2.1.3 THIrd-line tNEIAPY «reeerererrerirreirretiiteierteie sttt sttt
6.1.2.1.4 Targeted therapeutic approaches «.....ccoovvviiiiiiiiiiii
6.1.2.1.4.1 FGFR2 gene fusions and rearrangements . ........cccoovvivnniiiiinniinnii
6.1.2.1.4.2 IDHI MUEAEIONS t+ttuininiiiniiiiii e
6.1.2.1.4.3 BRAF V600 MULALIONS ttuerereititiiiiiiiinniiss e s
6.1.2.1.4.4 HER2/neu - overexpression, - mutation, - amplification.........cc..cc..coee.
6.1.2.1.4.5 Microsatellite instability (MSI-H/AMMR) ....ooviiiriiiiiin i,
6.1.2.1.4.6 NTRK @ItEIrations -« - eeeeeerermmmmruiiiaaaaeeeeeeeeerattis s e e e e e eeeeesssbn e e e eeeeeeennes
6.2 Treatment MOAalities « oo e

6.2.1 RESECHION .t iiiiii
6.2.1.1 Resection of the intrahepatic bile ducts and liver..........c..cooiiiinis
6.2.1.2 Resection of the extrahepatic bile ducts and pancreatic head ..............
6.2.1.3 Liver transplantation . ...cooo
6.2.1.4 Surgical resection of Metastases ... ccovvveriiiiiiiiiii
6.2.2 RAIOLNEIAPY «+ververrereeieateeie st st st et e et sttt
6.2.3 Interventional local therapy procedures ........ccoooviiiiiiiinnn,
6.2.4 Systemic tumor treatment.......coooii
6.2.4.1 ANtiCANCEr A0ENES wtieiiitiiie ettt
6.2.4.1.1 CapeCitabine .coeeeeiiiiiiieiiiiii et
6.2.4.1.2 CISPIALIN --rveereereriteeie et ettt
6.2.4.1.3 DUNVAIUMAD «erttttttne ittt e e e e e et e e e e e e eeeenes
6.2.4.1.4 5-FIUOTOUIACHl +rrrvuuriiiieiiiiiiiiiiiiiii et e e eeanns
6.2.4.1.5 Futibatinib.oovoiii
6.2.4.1.6 GEMCItADING «errrruini et
B.2.4.1.7 IrNOTECAN e tteeertttiiae it e e ettt e e et e et e e e e e e e ennn
6.2.4.1.8 IVOSIAENID +eetttreertniiiiiie ettt ettt e e e e
6.2.4.1.9 OXaAliPlatin . e iovvereiiiiiii i
6.2.4.1.10 PembroliZuUmab « . oo
6.2.4.1.11 PEMIGAtINID -eeeeeeiiiii i
6.3 Special treatment settings ..« oo vveeiiii

6.3.1 Carcinomas of the Ampulla Vateri.....cccoovvvinii
5.3.1.1 NOMENCIAEUIE «evrvrrrnnieeeeeeeeeettt e e e e e ettt e e e e e e et e eesa b a e e e e eeeeennes

6.3.1.2 Diagnostics in carcinomas of the Ampula Vateri........ccccoooiiiiinn,

2



6.3.1.3 Therapy of carcinoma of the Ampulla Vateri......ccccooovviiiiin,
6.3.2 Symptomatic cholestasis - oo vveviriiiiiiiii
7 Rehabilitation . cciuieeiiiiiissiisnnsssssssss s ssssaa s sssas s nssnanssnnnnnnnnnns

8 Monitoring and follOW-UP - rrveerririiaminaminmie s s rsaasnnans

8.1 Monitoring for disease progression . . vvviviiini

8.2 FOIOW-UP trrrnieniiiin i

O RefereNCeS «--: rrrrrmmstsssssssssssssssssssssssssassssnssaassssnsnnnssnnnsnnnnnnnnns

15 Authors' AffiliatioNs «ssccvuriiirraiiscassssssassssasassasasssannssannnsannnsnnns

16 Disclosure of Potential Conflicts of Interest -.ccvviiiiiiiiiiiinnnnn,



Biliary Tract Cancer

ICD-10: C22.1, C23, C24.-
Date of document: April 2024

Compliance rules:

e Guideline
e Conflict of interests

Authors: Marianne Sinn, Dirk Arnold, Markus Borner, Karel Caca, Irene Esposito, Thorsten
Oliver Gotze, Klaus Kraywinkel, Jens Ricke, Daniel Seehofer, Alexander Stein, Arndt Vogel,
Henning Wege, Thomas Winder

1 Summary

This guideline deals with biliary tract cancer, previously "malignant biliary tumors". This term is
used as a entity including carcinomas of the intrahepatic and extrahepatic (perihilar/Klatskin
tumors and distal) bile ducts and the gallbladder. In the international nomenclature, biliary car-
cinomas are also summarized as cholangiocarcinomas (CCA).

Biliary tract cancer is rare and accounts for less than 2% of malignant tumors.

In localized stages, complete surgical resection is the treatment of choice. Here, 5-year survival
rates are 20-50%, depending on the stage, the selection of patients and the resection result. In
locally advanced stages, treatment should generally be multimodal, especially in the case of
intrahepatic tumor localization.

In the case of technically inoperable tumor manifestations, or the presence of contraindications
to surgery and in the metastatic stage, systemic therapy is indicated as the primary treatment
modality. In addition to tumor-specific therapies, the treatment of tumor-related cholestasis is
an essential component of multidisciplinary care and crucial for avoiding life-threatening com-
plications (cholangiosepsis).

Carcinomas of the Ampulla Vateri (papillary carcinomas) represent a separate family of entities,
but have some similarities to distal extrahepatic biliary carcinomas and are also covered by this
guideline (see chapter 6.3.1)

2 Basics

2.1 Definition and basic information

Biliary tract cancer is a rare and inhomogeneous tumor entity, accounting for less than 1.7% of
all malignant tumors [1, 2]. The nomenclature is often inconsistent. For example, the outdated
term "cholangiocellular carcinoma" or the term "cholangiocarcinoma" is sometimes used as an
umbrella term for all biliary carcinomas, but many authors only use it for carcinomas of the bile
ducts or intrahepatic biliary carcinomas. Figure 1 provides an overview of a possible nomencla-
ture.


https://www.onkopedia.com/onkopedia/de/hinweise/erstellung-von-leitlinien-1
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Figure 1: Nomenclature of biliary tract cancer

[ Biliary tract cancer

Bile duct carcinoma

Intrahepatic

The term "cholangiocellular carcinoma" is widely used, but should be avoided, as the purely
cholangiocellular origin of these tumors is not sufficiently proven.

2.3 Epidemiology

There are clear geographical differences in the incidence of bile duct carcinomas. They are rare
in Europe, Australia and the USA, with an incidence of 0.3-3.5/100,000 inhabitants. In countries
with frequent trematode infections of the liver, the incidence is significantly higher [3]. In the
case of extrahepatic biliary carcinoma, regional differences are only slight, with an incidence of
between 0.5 (Great Britain) and 1.1 (Manitoba, Canada) per 100,000 inhabitants. In western
countries, the incidence of intrahepatic biliary carcinomas has increased in recent decades,
while the incidence of extrahepatic tumors has decreased.

Gallbladder carcinomas are also rare in Western Europe and the USA, with an incidence of
1.6-2/100,000 inhabitants. In Chile, India and Eastern Europe, they are significantly more com-
mon with incidences of up to 35/100,000. Women are affected approx. 4 times more frequently
than men. According to autopsy studies, carcinomas of the gallbladder are the most common
biliary carcinomas [4].

In Germany, around 8,000 cases of biliary tract cancer are diagnosed every year. This corre-
sponds to approximately 1.7% of all new cancer cases (non-melanoma skin cancer excluded),
with the proportion in men being 1.6% and in women 1.9%.

Biliary tract cancer (malignant tumors of the gallbladder (ICD-10: C23) as well as the intrahep-
atic (C22.1) and extrahepatic (C24) bile ducts) is responsible for around 6% of all cancers of the
digestive tract. Both sexes are affected about equally frequently, although the gallbladder is
affected significantly more frequently in women (26%) than in men (12%). Almost half of all
cases (women 43%, men 52%) affect the extrahepatic bile ducts. According to causes-of-death
statistics, an average of around 6,500 deaths per year in recent years (2020-2022) are attribut-
able to biliary carcinomas. The age-standardized rates of new cases and deaths have recently
risen slightly in men, but have remained unchanged in women (Figure 1). In both sexes, there
has recently been a decline in the incidence of malignant tumors of the gallbladder and an
increase in malignancies of the intrahepatic bile ducts (Figure 2).

The mean age of onset (median) is 73 years for men and 76 years for women; the age distribu-
tion differs only insignificantly according to localization.

In just under a quarter of all cases, distant metastases are already present at the time of first
diagnosis; in the case of tumors of the gallbladder and intrahepatic bile ducts, this proportion is
just under a third (extrahepatic bile ducts: 15%).
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The relative survival rates, which put the observed survival in relation to survival in the general
population of the same age and gender, are between 11% and 22% after 5 years and between
8% and 18% after 10 years, depending on the location (Figure 3). The relative 5-year survival
has thus increased by around 3 percentage points over the last 10 years for intrahepatic and
extrahepatic bile ducts, while there have been no changes for gallbladder tumors.

Figure 2: Age-standardized rates of new cases and deaths from biliary tract cancer in Germany, by
gender (2009-2020/2022, per 100,000 persons, old European standard)
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Figure 3: Age-standardized rates of new cases of biliary tract cancer in Germany, by gender and
localization (2009-2020, per 100,000 persons, old European standard)
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Figure 4: Relative survival rates in Germany up to 10 years after initial diagnosis of biliary tract
cancer, by localization (period analysis, selected registries)
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2.4 Pathogenesis

The pathogenesis of biliary tract cancer is complex, also depending on the respective localiza-
tion. Extracellular factors such as proinflammatory cytokines, growth factors, infectious agents
or bile acid as well as genetic aberrations with deregulation of intracellular signaling pathways
are involved in carcinogenesis, growth and metastasis [3].

Mutations of IDH1/2, EPHAZ or BAP1, as well as gene rearrangements or fusions of FGFR2 can
be pathognomonic for intrahepatic cholangiocarcinomas. Mutations of AR/ID1B, PRKACA and
BRAF have been described in extrahepatic cholangiocarcinomas, while mutations of TP53 or in
the RAS genes do not occur in a localization-specific manner [9].

2.4.1 Precancerous lesions

Biliary intraepithelial neoplasias (BilIN) are considered to be precursor lesions of large-duct-type
intrahepatic cholangiocarcinomas, extrahepatic cholangiocarcinomas and gallbladder carcino-
mas, which today are divided into a low-grade and a high-grade (with a high risk of progres-
sion) category [10].

Intraductal papillary neoplasms of the biliary system (IPNB) are also regarded as pre-neoplasms
for extrahepatic bile ducts and for the large-duct type of intrahepatic cholangiocarcinoma. On
the basis of the predominant cell type (mixed forms are common), pancreatobiliary IPNBs are
discriminated from intestinal, gastric and oncocytic IPNBs; they are also divided into low-grade
and high-grade forms, with the risk of progression and, in the case of associated carcinoma, the
prognosis differing depending on the constellation. Similar to the pancreas, intraductal onco-
cytic neoplasms represent a separate tumor entity with characteristic genetic alterations [90].
Further differentiated from these lesions are intraductal tubulopapillary neoplasms of the bile
ducts, which also occur in the bile ducts in analogy to the correspondingly named and well-
defined lesions of the pancreas [79], although data on these neoplasms is still very sparse.
Cholangiocarcinomas of the small duct type can also be associated with ITPN and IPNB [77].

Intracholecystic papillary neoplasia (ICPN, various subtypes) is another precancerous lesion of
the gallbladder. In ICPN lesions with a sessile growth pattern and a size of more than 1 cm,
malignant transformation is likely [11, 12].



2.5 Risk factors

The risk factors vary depending on the localization. In principle, increased age remains the
main risk factor for developing biliary tract cancer in Germany.

The main risk factors for intrahepatic carcinoma of the bile ducts correspond to those for hepa-
tocellular carcinoma, i.e., primarily liver cirrhosis and hepatitis B or C infections. Chronic inflam-
mation of the bile ducts has been identified as a risk factor for extrahepatic carcinoma of the
bile ducts, in particular primary sclerosing cholangitis and (other) strictures of the bile ducts, in
biliary cysts and Caroli syndrome, as well as the parasitic infections mentioned below in South-
east Asia.

The risk of developing carcinoma of the bile ducts is associated with the following factors [13]:

Chronic infections, parasite infestation (Opisthorchis viverrini, Clonorchis sinensis)

Primary sclerosing cholangitis: annual risk 0.5-1.5%, lifetime risk 5-10%

Hepatolithiasis, choledocholithiasis

Choledochal cysts

Caroli syndrome

Thorotrast as an X-ray contrast agent (no longer in use today)

Other possible risk factors for intrahepatic carcinoma of the bile ducts are hepatitis B and C
infections, liver cirrhosis, alcohol and nicotine consumption, steatosis hepatis and diabetes mel-
litus.

The risk of developing gallbladder carcinoma is increased by the following factors [14]:

¢ Cholecystolithiasis (significantly increased risk from a stone size of > 3 cm, in the case of
cholesterol-containing stones possibly from > 1.5 cm)

Porcelain gall bladder
ICPN of the gallbladder (from = 1 cm)

Primary sclerosing cholangitis

Chronic infections including Salmonella persistent excretors

Malformations of the bile ducts (e.g., Mirizzi syndrome)
Obesity

3 Prevention and early detection

3.1 Prevention

The recommendations for the prevention of biliary tract cancer relate to the acquired risk fac-
tors identified to date.

3.2 Early detection

No early detection measures have been established in Germany for the asymptomatic popula-
tion.

Porcelain gallbladder and Caroli syndrome are recognized indications for prophylactic surgical
resection as defined precancerous conditions.



In patients with primary sclerosing cholangitis, a screening strategy with CA 19-9 determination
and MRI/MRCP (magnetic resonance imaging/magnetic resonance cholangiopancreaticography)
every 6-12 months can be considered [15].

Patients with gallbladder polyps measuring 6 to 9 mm should undergo at least one annual sono-
graphic check-up. In the "Biliary Cancer: ESMO Clinical Practice Guideline", prophylactic chole-
cystectomy is recommended from a size of 10 mm and in the event of an increase in size;
prospective study data are not available [1].

The German S3 guideline for the treatment of gallstones [16] recommends the following proce-
dure:
* asymptomatic patients with porcelain gallbladder: cholecystectomy

e asymptomatic patients with gallbladder stones > 3 cm in diameter: consider cholecystec-
tomy

» Patients with gallbladder stones and gallbladder polyps = 1 cm: cholecystectomy regard-
less of symptoms.

4 Clinical characteristics

4.1 Symptoms

Intrahepatic biliary carcinoma often remains asymptomatic for a long time; the following symp-
toms typically occur with locally advanced tumors and/or metastasized cancer:

¢ Jaundice, cholangitis

¢ Vomiting, nausea, inappetence

e Upper abdominal pain, often right-sided

¢ Palpable mass in the right upper abdomen (Courvoisier's sign)

¢ Weight loss, asthenia, fatigue

¢ Ascites

Extrahepatic biliary carcinomas cause a bile flow obstruction at an early stage, and a painless
jaundice often leads to the diagnosis.

5 Diagnosis
5.2 Diagnostics

5.2.1 Initial diagnosis

Contrast-enhanced cross-sectional imaging (MRI and/or computed tomography) is the method
of first choice for (further) clarification of a clinical suspicion and often also enables staging or
spread diagnosis [1], see Table 1.

An invasive diagnosis using ERC (endoscopic retrograde cholangiography) as well as forceps
and brush cytology or EUS (endoscopic ultrasound) examination with fine needle aspiration
cytology is reserved for inconclusive cases or patients with cholestasis and cholangitis and thus
requiring decompression of the bile ducts. However, invasive diagnostics using ERC should only
be performed in the case of non-distantly metastasized perihilar tumors after surgical presenta-



tion and determination of the overall multidisciplinary, in this case predominantly surgical,
treatment strategy.

In patients without relevant cholestasis and with high-grade suspicion of biliary tract cancer on
cross-sectional imaging, these invasive measures should be avoided and surgical exploration
should be generously indicated.

In patients with tumors assessed as resectable, liver function should be clarified depending on
the extent of the tumor and the respective previous morbidities. This is mandatory in the case
of intrahepatic tumor localization with planned partial hepatectomy.

In the case of non-resectable biliary tract cancer, histological confirmation is mandatory before
initiating treatment.

Table 1 provides an overview of the diagnostic procedures.
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Table 1: Diagnostic procedures and staging in biliary tract cancer

Procedure Remark
Physical examination

Laboratory (blood) ¢ Blood count, liver and kidney function parameters, coagu-
lation, TSH

e Tumor markers CA 19-9, CEA

* 1gG4 for the differential diagnosis of IgG4-associated
cholangitis

Endoscopic retrograde cholangiography (pancreaticography) (ERCP) If necessary, diagnostic to clarify the spread pattern and,
+ brush cytology/fine needle aspiration if necessary, cytological confirmation

Therapeutic for cholestasis/cholangitis

In non-metastatic cases without cholangitis only after
consultation with hepatobiliary surgeons

Method of first choice
Survey of intra-/extrahepatic tumor manifestations

CT thorax and abdomen with contrast medium

Before planned resection for vascular imaging

Supplementary to CT and MRI, often the primary diagnos-
tic procedure

Abdominal ultrasound

EUS, endosonography Optional for determining the lymph node status

If necessary, diagnostic in the case of a definable mass
along the extrahepatic bile ducts for targeted biopsy.

Cholangioscopy In individual cases for diagnostic/histological confirmation

MRI abdomen (if necessary + liver-specific contrast agent) Method of first choice for imaging the bile ducts and

detecting tumor spread

MRCP ¢ Optional as a supplement to MRI and ERCP
o If Klatskin tumor is suspected
e For perihilar tumors during the evaluation of surgical ther-
apy before performing ERCP
PET-CT ¢ In individual cases for staging

Optional for therapy planning in resectable disease and
suspected peritoneal carcinomatosis

Laparoscopy with histology/cytology

Optional for assessing the liver (especially in the case of
intrahepatic biliary carcinoma or PSC)

To clarify liver function or liver fibrosis/cirrhosis together
with liver synthesis parameters

Limax, elastography (Fibroscan®) of the liver

To estimate the residual liver after resection

Volumetry of the liver

For intrahepatic biliary carcinomas to exclude the differ-
ential diagnosis of "liver metastasis from gastrointestinal
primary"

Gastroscopy / colonoscopy

Legend:

CT - Computed tomography,; ERCP - Endoscopic retrograde cholangiopancreatography,; EUS - Endoscopic ultrasound
examination; MRI - Magnetic resonance imaging, MRCP - Magnetic resonance cholangiopancreatography,; PET-CT -
Positron emission tomography-computed tomography

In the case of potentially resectable biliary tract cancer, further clarification of liver function
using special procedures such as volumetry, Limax® test and elastography (Fibroscan®) may
be necessary for surgical planning.

Dynamic contrast MRI is indicated in the imaging of intrahepatic carcinomas. This enables
image morphological differentiation from hepatocellular cancer (HCC), for which early arterial
contrast agent uptake and "wash out" in the venous contrast agent phase are typical.
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5.3 Classification

5.3.1 Classification according to localization

The current TNM classification 8th edition [17] distinguishes, depending on the localization,
between carcinomas of the

Intrahepatic bile ducts

Carcinomas of the gallbladder and of the Ductus cysticus

Carcinomas of the perihilar bile ducts (Klatskin tumors)

Carcinomas of the distal extrahepatic bile ducts

Carcinomas of the Ampulla Vateri (see chapter 6.3.1)

5.3.1.1 Perihilar tumors / Klatskin tumors: Classification according to Bismuth-
Corlette

This classification was developed to assess the extent of infiltration of the hepatic bifurcation
and thus resectability. However, it only refers to the longitudinal extent of the manifestation in
the bile duct system, see Table 2. This information is not sufficient for the assessment of
resectability, which can only be assessed in combination with contrast-based cross-sectional
imaging (CT / MRI).

With the diagnostic methods currently available (MRCP and ERC), the extent of the tumor is
often underestimated, but also overestimated (20-30% each). Therefore, even a type IV tumor
with uncertain and borderline findings is not per se a contraindication for surgical exploration
with subsequent resection if indicated. In addition, modern surgical procedures may allow RO
resection of Bismuth type IV tumors in many cases, so that stage Bismuth IV is not a contraindi-
cation to surgery. Local contraindications to curative surgery most frequently result from the
involvement of arterial vessels.

Table 2: Perihilar/Klatskin tumors: classification according to Bismuth-Corlette
Type Description
| Tumor affects the common hepatic duct, but not the hepatic bifurcation
1] Tumor also affects the hepatic fork
Illg Tumor affects the hepatic fork and the right main branch
1}

Tumor affects the hepatic fork and the left main branch

\ Tumor affects hepatic fork and both main branches

5.3.1.2 Perihilar/Klatskin tumors: Jarnagin-Blumgart/MSK classification

Neither the TNM/UICC classification nor the Bismuth-Corlette classification are sufficient for
conclusively assessing the resectability of extrahepatic bile ducts. The Memorial Sloan-Ketter-
ing (MSK) classification of extrahepatic bile duct tumors developed by Jarnagin-Blumgart is
more practically useful here. In this classification, MSK T3 tumors are considered non-
resectable, see Table 3.
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Table 3: Perihilar/Klatskin tumors: Jarnagin-Blumgart classification [18]

Tumor
Tl Unilateral spread to the 2nd order bile ducts
T2 Unilateral spread to the 2nd order bile ducts
and ipsilateral portal vein involvement or atrophy
T3 Spread bilaterally into the 2nd order bile ducts

or unilateral spread to the 2nd order bile ducts and contralateral portal vein involvement or atrophy
or involvement of the main portal vein trunk

5.3.2 Stages and staging/TNM

The classification of the extent of the primary tumor and metastasis is based on the UICC/AJCC
TNM criteria [18]. The TNM criteria are summarized in Tables 4, 6, 8, 10 and 12, the staging is
summarized in Tables 5, 7, 9, 11 and 13.

5.3.2.1 Intrahepatic bile duct carcinomas (C22.1)

Regional lymph nodes are

o for the right side of the liver: hilar lymph nodes along the choledochal Ductus chole-
dochus, A. hepatica communis, V. portae and Ductus cysticus, periduodenal and peripan-
creatic lymph nodes

« for the left side of the liver: hilar and gastrohepatic lymph nodes

Celiac and/or paraaortic and paracaval lymph node metastases are considered distant metas-
tases.

Table 4: TNM classification - Carcinomas of the intrahepatic bile ducts [Wittekind, TNM 8th edition].

Classification Tumor

T Primary tumor

Tla Solitary tumor = 5 cm in largest extension without vascular invasion
T1lb Solitary tumor > 5 cm in largest extension without vascular invasion
T2 Solitary tumor with intrahepatic vascular invasion or multiple tumors with or without vascular invasion
T3 Tumor(s) with perforation of the visceral peritoneum
T4 Tumor with direct invasion of extrahepatic structures

N Regional lymph nodes
NO No regional lymph node metastases
N1 Regional lymph node metastases

M Distant metastases
MO No distant metastases
M1 Distant metastases

Legend:

Regional lymphadenectomy and histologic confirmation are usually performed on 6 or more lymph nodes
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Table 5: Clinical staging according to UICC - Carcinomas of the intrahepatic bile ducts

Stage T N M
| T1 NO MO
la Tla NO MO
Ib Tlb NO MO
I T2 NO MO
llla T3 NO MO
Illb T4 NO MO
Each T N1 MO
v Each T Each N M1

5.3.2.2 Gallbladder and Ductus cysticus carcinomas (C23.0 and C24.0)

Regional lymph nodes are
* hilar lymph nodes along the Ductus choledochus, the Ductus cysticus, the hepatic artery,
the portal vein
e celiac lymph nodes

¢ lymph nodes along the superior mesenteric artery.

Table 6: TNM classification - Carcinomas of the gallbladder and the Ductus cysticus

Classification Tumor

T Primary tumor
Tis Carcinoma in situ
Tla Tumor infiltrates mucous membrane
T1lb Tumor infiltrates muscular wall layer
T2a Tumor infiltrates perimuscular connective tissue on the peritoneal side, but no spread beyond the serosa
T2b Tumor infiltrates perimuscular connective tissue on the liver side, but does not spread into the liver
T3 Tumor perforates serosa (visceral peritoneum) and/or directly infiltrates the liver and/or an adjacent

organ/structure, e.g., stomach, duodenum, colon, pancreas, retina, extrahepatic bile ducts

T4 Tumor infiltrates trunk of the portal vein or hepatic artery or infiltrates 2 or more adjacent organs/struc-
tures.
N Regional lymph nodes
NO No regional lymph node metastases
N1 Metastases in 1-3 regional lymph nodes
N2 Metastases in 4 or more regional lymph nodes
M Distant metastases
MO No distant metastases
M1 Distant metastases

Legend:
Regional lymphadenectomy and histologic confirmation are usually performed on 6 or more lymph nodes
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Table 7: Clinical staging according to UICC - Carcinomas of the gallbladder and the Ductus cysticus

Stage T N M
la Tla NO MO
Ib Tlb NO MO
lla T2a NO MO
Ib T2b NO MO
llla T3 NO MO
Illb T1, T2, T3 N1 MO
IVa T4 NO, N1 MO
IVb Each T N2 MO
Each T Each N M1

5.3.2.3 Perihilar bile duct carcinomas (C24.0)

Perihilar carcinomas of the bile ducts are localized in the extrahepatic bile ducts up to the junc-
tion of the Ductus cysticus.

Regional lymph nodes are

¢ hilar lymph nodes
¢ pericholedochal lymph nodes in the hepatoduodenal ligament

Table 8: TNM classification - Carcinomas of the perihilar bile ducts

Classification Tumor

T Primary tumor
Tis Carcinoma in situ
T1 Tumor confined to the bile duct with extension into the muscular wall layer or fibrous layer
T2a Tumor infiltrates beyond the bile duct into the adjacent soft tissue
T2b Tumor infiltrates the adjacent liver parenchyma
T3 Tumor infiltrates unilateral branches of the portal vein or hepatic artery
T4 Tumor infiltrates the main branch of the V. portae or bilateral branches; or the A. hepatica communis or

2nd order branches bilaterally; or unilateral 2nd order branches of the bile duct with infiltration of con-
tralateral branches of the V. portae or A. hepatica

N Regional lymph nodes

NO No regional lymph node metastases

N1 Metastases in 1-3 regional lymph nodes

N2 Metastases in 4 or more regional lymph nodes
M Distant metastases

MO No distant metastases

M1 Distant metastases

Legend:
Regional lymphadenectomy and histologic confirmation is usually performed on 15 or more lymph nodes
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Table 9: Clinical staging according to UICC - Carcinomas of the perihilar bile ducts

Stage T N M

| Tla NO MO
Il T2a, T2b NO MO
Illa T3 NO MO
Illb T4 NO MO
Illc Each T N1 MO
IVa Each T N2 MO
IVb Each T Each N M1

5.3.2.4 Distal extrahepatic bile duct carcinomas (C24.0)

These include carcinomas of the bile ducts, which are located distal to the mouth of the Ductus
cysticus. Carcinomas of the Ductus cysticus are classified as gallbladder carcinomas.

Regional lymph nodes are

¢ Lymph nodes along the Ductus choledochus and the A. hepatica,
¢ Lymph nodes in the direction of the celiac trunk
e Anterior and posterior pancreaticoduodenal lymph nodes

¢ Lymph nodes along the suspected and superior mesenteric artery

Table 10: TNM classification - Carcinomas of the distal extrahepatic bile ducts

Classification Tumor

T Primary tumor
Tis Carcinoma in situ
Tl Tumor infiltrates the wall of the bile duct = 5 mm
T2 Tumor infiltrates the wall of the bile duct 6-12 mm
T3 Tumor infiltrates the wall of the bile duct >12 mm
T4 Tumor infiltrates Truncus coeliacus, A. mesenterica superior and/or A. hepatica communis

N Regional lymph nodes
NO No regional lymph node metastases
N1 Metastases in 1-3 regional lymph nodes
N2 Metastases in 4 or more regional lymph nodes

M Distant metastases
MO No distant metastases
M1 Distant metastases

Legend:

Regional lymphadenectomy and histologic confirmation are usually performed on 12 or more lymph nodes
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Table 11: Clinical staging according to UICC - Carcinomas of the distal extrahepatic bile ducts

Stage T N M
la T1 NO MO
lla T1 N1 MO
T2 NO MO
Ib T2 N1 MO
T3 NO, N1 MO
llla T1, T2, T3 N2 MO
Illb T4 Each N MO
v Each T Each N M1

5.3.2.5 Carcinoma of the Ampulla Vateri (C24.1)

The regional lymph nodes correspond to those of the pancreatic head, located at

e Ductus choledochus

A. hepatica communis and V. portae

pyloric, infrapyloric, subpyloric

proximal mesenteric, celiac

posterior and anterior pancreatoduodenal

V. mesenterica superior

right lateral wall of the superior mesenteric artery

Lymph nodes of the splenic hilus and the tail of the pancreas are not considered regional and
are classified as distant metastases.
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Table 12: TNM classification - Carcinoma of the Ampulla Vateri

Classification Tumor

T Primary tumor
Tis Carcinoma in situ
Tla Tumor limited to Ampulla Vateri or Sphincter Oddi
T1lb Tumor infiltrates beyond the Sphincter Oddi (perisphincteric invasion) and/or into the submucosa of the

duodenum

T2 Tumor infiltrates the muscularis propria of the duodenum
T3a Tumor invades the pancreas < 0.5 cm
T3b Tumor invades the pancreas > 0.5 cm or infiltrates the peripancreatic soft tissue without involvement of

the celiac trunk or the superior mesenteric artery

T4 Tumor involving the vessel walls of the celiac trunk or the superior mesenteric artery or the common
hepatic artery

N Regional lymph nodes

NO No regional lymph node metastases

N1 Metastases in 1-2 regional lymph nodes

N2 Metastases in 3 or more regional lymph nodes
M Distant metastases

MO No distant metastases

M1 Distant metastases

Legend:
Regional lymphadenectomy and histologic confirmation are usually performed on 12 or more lymph nodes

Table 13: Clinical staging according to UICC - Carcinoma of the Ampulla Vateri

Stage T N M
la Tla NO MO
Ib Tlb, T2 NO MO
Ila T3a NO MO
Ilb T3b NO MO
Illa Tla, Tlb, T2, T3 N1 MO
Ilb Each T N2 MO
T4 Each N MO
v Each T Each N M1

5.3.3 Histological subtypes

5.3.3.1 General aspects of biliary differentiated cholangiocarcinoma

The most common histological subtype of cholangiocarcinoma in all localizations is adenocarci-
noma with biliary differentiation ("biliary-type cholangiocarcinoma"). These tumors usually
show a ductal-tubular growth pattern with variable diameters of the neoplastic glands (see also
below) and often considerable stromal dysplasia. Immunohistologically, these tumors usually
express MUC1, CK7, CK19 and CA19-9. These tumors are graded as well, moderately or poorly
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differentiated cholangiocarcinomas - however, according to not exactly defined criteria depend-
ing on morphological proximity to normal cholangiolar cells/ducts.

5.3.3.2 Gallbladder carcinomas

Histologically, the vast majority of gallbladder carcinomas are adenocarcinomas; the most com-
mon subtype and the typical gallbladder carcinoma in particular is biliary-differentiated adeno-
carcinoma with its characteristic small ductal "pancreatobiliary" morphology. In addition,
intestinal-differentiated adenocarcinomas (with intestinal-imposing cells, rare), mucinous ade-
nocarcinomas (more than 50% of the tumor components form extracellular mucin), clear cell
adenocarcinomas and the poorly cohesive adenocarcinoma associated with signet ring cells as
well as the very rare hepatoid carcinoma have also been described. Partially, the different mor-
phologies have prognostic relevance and are associated with different degrees of aggressive-
ness (for example, poorly cohesive and mucinous tumors are prognostically unfavorable).

Mixed tumors such as adenosquamous carcinoma also occur in the gallbladder. Focal squamous
differentiation is quite common in adenocarcinomas of the gallbladder, but adenosquamous
carcinoma is only diagnosed when 25% of the tumor is squamous. Also described are extremely
rare mixed neuroendocrine-non-neuroendocrine neoplasms (MiNEN), which show a broad spec-
trum of aggressiveness depending on differentiation.

In addition to adenocarcinoma differentiation, pure squamous cell carcinomas and - also very
rarely - "pure" neuroendocrine neoplasms are also seen extremely rarely. Finally, undifferenti-
ated carcinomas (without lineage classification) and sarcomatoid carcinomas are also
extremely rare tumor types of the gallbladder.

For the sake of completeness, it should also be mentioned that mesenchymal tumors and lym-
phomas can also occur as primary tumors in this location. However, these tumors - as well as
neuroendocrine neoplasms - are not addressed in this guideline.

5.3.3.3 Carcinomas of the extrahepatic bile ducts

Extrahepatically, the vast majority of epithelial biliary tract tumors are adenocarcinomas; here
too, the biliary differentiated subtype is the classic extrahepatic cholangiocarcinoma. Variants
exist as intestinal, foveolar, mucinous, signet-ring cell, clear cell, pyloric-glandular, hepatoid
and micropapillary adenocarcinomas, each being rare to very rare.

Mixed tumors are also described here, particularly in the sense of adenosquamous carcinomas
as well as undifferentiated and sarcomatoid variants. Non-epithelial tumors and neuroendocrine
neoplasms (see gallbladder) also occur.

5.3.3.4 Carcinomas of the intrahepatic bile ducts

By definition, carcinomas of the intrahepatic bile ducts only include "pure" cholangiocarcino-
mas. All other intrahepatic carcinomas, including mixed tumors with cholangiocellular-hepato-
cellular differentiation, undifferentiated carcinomas and neuroendocrine neoplasms, represent
independent entities.

Intrahepatic cholangiocarcinomas belong to the group of adenocarcinomas with a ductal "pan-
creatobiliary" phenotype. There are basically two types.

The large duct type of intrahepatic cholangiocarcinoma usually manifests close to the hilus,
originates from the larger bile ducts and peribiliary glands and shows a somewhat more large-
glandular ductal-tubular growth pattern. These tumors are often associated with BilINs or IPNBs
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(see chapter 2.4.1., Precancerous lesions), often show a periductal infiltration pattern and
sometimes contain mucin. These tumors are associated with parasitic bile duct diseases, hepa-
tolithiasis and primary sclerosing cholangitis. Histological variants as described for the extra-
hepatic bile ducts also occur in this subtype.

In contrast, there is the small-duct type of intrahepatic cholangiocarcinoma, which manifests
itself in the periphery and usually forms a coherent tumor mass. These tumors are thought to
originate from ductal hepatic structures or hepatic progenitor cells, show a small ductal and
ductal growth pattern, do not produce mucin and are rarely associated with the common pre-
cursor lesions for cholangiocarcinoma. Associations with non-biliary cirrhosis and viral hepatitis
may be present. Subtypes of the small-duct type are cholangiolocarcinoma and intrahepatic
cholangiocarcinoma with ductal plate malformation pattern. Mixed forms occur. IDH1/2 and
BRAF mutations as well as FGFR2 fusions are typical for the small-duct type.

5.3.3.5 Carcinomas of the Ampulla Vateri, papillary carcinomas
For carcinomas of the Ampulla Vateri, see chapter 6.3.1.
6 Therapy

6.1 Treatment structure

Due to the complex treatment options and the rarity of the diseases, recommendations should
always be discussed and decided on a multidisciplinary basis.

A treatment algorithm is shown in Figure 5.
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Figure 5: Algorithm for primary treatment of biliary carcinoma
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www.dgho.de/publikationen/stellungnahmen/gute-aerztliche-praxis/dpd-testung/dpd-positionspapier-2020-
konsens_logos_final;

4 Follow-up - for contraindications to adjuvant chemotherapy

non-curative intended therapy;

In two thirds of all cases, gallbladder carcinomas are incidental findings after a cholecystec-
tomy performed for benign reasons (so-called incidental gallbladder carcinomas), see Figure 6.
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Figure 6: Algorithm for primary treatment of gallbladder carcinoma
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4 Follow-up - for contraindications to adjuvant chemotherapy

6.1.1 Stage I-lll

6.1.1.1 Surgical resection in stages | to 1ll

Complete surgical resection is the only potentially curative therapeutic approach. The aim of
the procedure must be an RO resection. Depending on the stage and selection, 5-year survival
rates of 20-50% can be achieved [10]. Contraindications to surgical resection may include bilat-
eral or multifocal manifestations with a non-curative approach and comorbidities. As a rule, the
treatment decision should be made in a multidisciplinary tumor conference with the participa-
tion of an experienced hepatobiliary surgeon. Even if the involvement of regional lymph nodes
is associated with a less favorable prognosis, this is not a contraindication for resection.

Preoperative histological confirmation is not necessary for resectable tumors with clear clinical
and imaging findings. This is often difficult, especially in the case of perihilar tumors, as there is
a high rate of false negative findings. However, differential diagnoses such as the rare 1gG4-
associated cholangitis must be taken into account.

The resectability of perihilar tumors is assessed on the basis of bile duct diagnostics (MRCP,
ERC if necessary) and the local situation on MRI/CT (vascular involvement, atrophy of a liver
lobe).

Neither the UICC classification nor the Bismuth-Corlette classification are suitable for conclu-
sively assessing resectability. The Memorial Sloan-Kettering classification (MSK) of extrahepatic
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bile duct tumors developed by Janargin-Blumgart is more practicable here. In this classification,
MSK T3 tumors are considered no longer resectable (see Table 4)

The type and extent of surgery and the associated lymph node dissection depend on the
respective localization of the tumor and any affected lymph nodes, see chapter 6.2.1 Treatment
modalities - Resection [20].

* For intrahepatic tumors, partial liver resection by segmental resection, hemihepatectomy
or extended hemihepatectomy are the methods of choice. In the case of extensive
tumors whose resection leads to a significant reduction in the remaining liver volume,
ipsilateral preoperative portal vein embolization may be necessary to augment the
remaining liver tissue.

¢ In the case of perihilar carcinomas, hemihepatectomies or extended hemihepatectomies
are usually performed, often in conjunction with preoperative portal vein embolization.
The question of the exact extent of infiltration of the bile ducts can often only be clarified
during the operation (by means of a frozen section examination of the bile duct incision
margin). However, histological clarification (RO or R1) is often only possible at a stage
where resection has already taken place. If a subsequent resection is possible after R1
resection of the bile duct, this should be performed.

» For extrahepatic distal biliary carcinomas, a pylorus-preserving pancreaticoduodenec-
tomy (PPPD) or a conventional pancreatic head resection according to Kausch-Whipple is
the standard treatment procedure.

¢ In the case of incidental gallbladder carcinoma, an oncological resection should be per-
formed within the next 45 days from stage = T1lb [21]. This radical cholecystectomy
includes a liver resection, usually as a wedge resection of the gallbladder bed with a
safety margin of 3 cm in the liver or an anatomical resection of liver segments IVb/V as a
so-called bisegmentectomy. This technique is sufficiently radical, especially for T1lb and
T2 tumors; larger resections are usually required for T3 tumors. In addition, a dissection
of the locoregional lymph nodes in the hepatoduodenal ligament must be performed.
Complete staging to exclude distant metastases should be performed prior to oncological
resection.

In recent years, postoperative morbidity and mortality have been reduced to less than 5%. The
main complications may be biliary fistulas, intra-abdominal abscesses and hepatic insufficiency.

Laparoscopic surgery has become increasingly important for hepatic resections in recent years
due to comparable mortality and reduced hospitalization time, transfusion frequency and com-
plication rate [22]. This does not apply to surgical procedures on the pancreatic head and liver
operations requiring complex bile duct reconstruction.

The value of preoperative bile drainage for cholestasis using ERC has not been conclusively
clarified, but is often unavoidable, especially in the case of perihilar tumor localization, which
then requires extended partial hepatectomy. This should be considered in cases of hyperbiliru-
binemia (> 10 mg/dl), secondary complications such as cholangitis or surgery that cannot be
performed promptly [1]. PTCD should only be performed in exceptional cases in order to mini-
mize the risk of tumor cell spread.

6.1.1.2 Adjuvant therapy

Based on the currently available data from the BILCAP study, see chapter 6.1.1.2.1, patients
should be offered adjuvant therapy with capecitabine for 6 months after complete curative
resection (R0/1) of a biliary carcinoma.
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6.1.1.2.1 Adjuvant chemotherapy

The BILCAP study is the first data from a randomized phase Il study to demonstrate the benefit
of adjuvant chemotherapy with the oral fluoropyrimidine capecitabine compared to follow-up
alone: Although an increase in overall survival was shown for the ITT population, this was not
statistically significant (median 15 months; HR 0.80; p = 0.097) [25]. However, in the sensitiv-
ity analysis after adjustment for gender, lymph node status and degree of differentiation, post-
operative treatment with capecitabine for 6 months showed a significant improvement in over-
all survival (median 17 months, HR 0.71; p=0.01). In the Japanese ASCOT/JCOG1202 study,
adjuvant therapy with a fluoropyrimidine - S1 vs follow-up alone also showed a significant
improvement in survival (3-year survival 77.1 vs 67.6%; HR 0.69; p=0.0080).

In contrast, a French randomized phase Il study (PRODIGE-12-ACCORD 18-UNICANCER Gl),
which included 196 patients with intrahepatic and extrahepatic tumors and gallbladder carcino-
mas, showed no improvement in survival with adjuvant chemotherapy with gemcitabine plus
oxaliplatin compared to follow-up alone [26].

In another recently published randomized study (BCAT), 225 patients with extrahepatic biliary
carcinoma were treated with gemcitabine or underwent follow-up alone. After a median follow-
up of 6.6 years, there was no difference in overall survival (HR 1.01, p=0.964) [27].

The data from the ACTICCA trial (NCT02170090 Gemcitabine/Cisplatin versus Capecitabine
adjuvant), which will be fully recruited in 2024, will add important information to further define
the standard for adjuvant chemotherapy in patients with biliary carcinoma.

Prior to fluoropyrimidine-containing chemotherapy, genetic polymorphisms in the four most
important dihydropyrimidine dehydrogenase (DPD) gene loci must be excluded in order to rule
out a clinically relevant variant and thus a deficiency (DPYD) [28], https://www.dgho.de/publika-
tionen/stellungnahmen/gute-aerztliche-praxis/dpd-testung/dpd-positionspapier-2020-
konsens_logos_final.

6.1.1.2.2 Adjuvant radio- and radiochemotherapy

Due to the high rate of local recurrence and distant metastases after surgical resection, there is
a great need for adjuvant local therapy, possibly supplemented by effective systemic therapy.
Data is available from several retrospective studies on adjuvant radiotherapy. The meta-analy-
sis showed a reduction in mortality, in the exploratory subgroup analysis especially in patients
with positive lymph nodes and in patients after R1 resection [29]. The meta-analysis of 8 stud-
ies on adjuvant radiochemotherapy also indicated a reduction in mortality [30], here also pri-
marily in patients not achieving RO resection.

Data from high-quality phase lll trials are not available, meaning that adjuvant radiotherapy or
radiochemotherapy is not current standard. An overview of the currently available, predomi-
nantly retrospective data can be found in chapter 6.2.2 Therapy modalities - radiotherapy.

6.1.1.3 Neoadjuvant/preoperative therapy

Neoadjuvant treatment strategies are currently part of individual treatment concepts and are
being further investigated as part of clinical trials. The German GAIN study on perioperative
(neoadjuvant/adjuvant) chemotherapy for gallbladder carcinomas and intra- and extrahepatic
biliary carcinomas is currently underway (NCT03673072). In retrospective evaluations, it was
shown that preoperative chemotherapy enabled non-resectable or borderline resectable cases
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to undergo secondary curative resection. In the largest case series to date, 39 of 74 primarily
non-resectable intrahepatic biliary carcinomas (cMO0) could be resected after various preopera-
tive therapies. The overall survival of this group did not differ from the primarily resectable
group [31]. Therefore, in suitable cases, initial chemotherapy in the sense of conversion ther-
apy can be considered, and the response and the possibility of secondary resection should be
checked regularly during chemotherapy. This currently mainly concerns patients with borderline
resectable tumor status, without a precise definition currently being available.

6.1.2 Stage IV biliary tract cancer

The therapeutic approach is palliative. Treatment of first choice is systemic therapy, possibly
supplemented by local and symptomatic procedures, see Figure 7. Histological or cytological
confirmation of the diagnosis is required before initiating treatment. The indication for treat-
ment depends on the patient's general condition, previous treatment, symptoms, specific
comorbidity and preference.

Since targeted drugs are now also available for biliary tract cancer from the second line
onwards, early, targeted molecular pathological testing is recommended. This includes

¢ FGFR2 gene fusions and rearrangements in intrahepatic biliary carcinomas
¢ IDH1 mutations
* NTRK fusions for intrahepatic biliary carcinomas

¢ Microsatellite instability/defective mismatch repair (MSI-H/dMMR)

Further analyses as a basis for the use of targeted drugs outside of the marketing authorization
(off-label indication) are

e BRAF V600 mutations

¢ HER2 overexpression and amplification

Knowledge of the therapeutic options enables optimal management and should take place as
early as possible in the course of the disease.
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Figure 7: Treatment algorithm for stage IV biliary tract cancer
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> DPD deficiency must be ruled out before fluoropyrimidine-containing chemotherapy [28], [link to https://
www.dgho.de/publikationen/stellungnahmen/gute-aerztliche-praxis/dpd-testung/dpd-positionspapier-2020-
konsens_logos_final

6if no previous treatment with immunotherapy or previous treatment with immunotherapy in the past

6.1.2.1 Systemic tumor treatment - stage IV

6.1.2.1.1 First-line therapy

When determining the indication for systemic therapy, the patient's general condition, comor-
bidities, patient preferences and the toxicity of the planned regimens must be taken into
account. Resection of the primary tumor in a metastatic situation is not recommended [1, 2].
The response to chemotherapy should be regularly monitored by imaging, usually CT thorax
and abdomen or other suitable cross-sectional imaging techniques.

For palliative first-line therapy, the standard of care is the combination of immunotherapy and
chemotherapy. In the TOPAZ-1 study, the combination of chemotherapy with gemcitabine and
cisplatin (GemCis) and the PD-L1 inhibitor durvalumab led to a significant improvement in
median overall survival (12.8 vs 11.5 months; HR 0.8; p=0.021) [85]. In the TOPAZ-1 study,
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chemotherapy was discontinued after 6 months and maintenance therapy with durvalumab
(every 4 weeks) was added). These data are supported by the parallel study KEYNOTE-966, in
which the combination of gemcitabine and cisplatin with pembrolizumab was investigated
(median overall survival 12.7 vs 10.9 months; HR 0.83; p=0.0034) [83]. In contrast to the
TOPAZ-1 study, treatment with gemcitabine and pembrolizumab could be continued after 6
months in the KN-966 study. This means a further development of the long-term treatment
standard of the well-tolerated combination of gemcitabine 1000 mg/m? and cisplatin 25 mg/m?
on days 1,8 with repetition on day 22 analogous to the ABC-02 study [32]. Both checkpoint
inhibitors are recommended for combination with GemCis in the first line and are approved for
this indication.

If renal function is impaired, oxaliplatin can be used instead of cisplatin [2, 88].

The benefit of adding check point inhibition to doublet chemotherapy is small in the delta, but
is remarkable, as previous studies on triplet therapy with conventional chemotherapy, such as
PRODIGE 38 AMEBICA with FOLFIRINOX (randomized phase Il against Cis/Gem) [87] or Gemc-
itabine/Cisplatin +/- nab- Paclitaxel (SWOG 1815 phase 3) [89] were negative and the triplet
combination GemCis + S1 from the KHBO1401-MITSUBA has also not established itself [82].

6.1.2.1.2 Second-line therapy

A meta-analysis of more than 700 patients with biliary tract cancer showed a moderate benefit
from second-line therapy with a median progression-free survival of 3 months and a median
overall survival of 7 months. The response rate in this analysis was 8%, the disease control rate
50% [39].

In a retrospective Canadian case series, 96 (25%) of 378 patients received second-line therapy.
Among those, there were more women than men, more younger patients (< 60 years) and
patients with a progression-free survival of more than 6 months. Positive prognostic factors in
this evaluation were combination chemotherapy and a good general condition (ECOG PS <2)
[40]. In a recent evaluation of approximately 800 patients with biliary tract cancer who had
received second-line chemotherapy between 2003 and 2016, a good performance status was
confirmed as a positive prognostic factor as well as the effectiveness of first-line therapy, CA
19-9 and previous tumor surgery [41].

For second-line therapy, data from the randomized phase lll ABC-06 trial are available [34].
Here, the combination of oxaliplatin and 5-FU (mFOLFOX) led to a significant improvement in
overall survival compared to active symptom control (ASC) in 162 patients included (HR 0.69,
p=0.031; median OS 6.2 versus 5.3 months; 6- and 12-month survival rates 50.6% and 25.9%
versus 35.5% and 11.4%). This indicates that mFOLFOX can be considered a standard second-
line therapy. It should be noted that in the ABC-06 study, pre-treatment with GemCis was gen-
erally limited to 6 months and therefore does not correspond to the German treatment reality,
in which treatment is often continued until progression.

Alternatively, monotherapy (5-FU/LV, capecitabine or irinotecan) or combination therapies con-
sisting of 5-FU/LV or capecitabine in combination with irinotecan or capecitabine and oxaliplatin
[35] can be used.

In recently published data on irinotecan, efficacy was partially demonstrated, however, with
overall conflicting data: the combination of irinotecan + capecitabine versus irinotecan led to
an extension of survival time (10.1 vs. 7.3 months) in a randomized phase Il study from China
with 60 patients [36]. The combination of 5FU/LV + liposomal irinotecan also showed a signifi-
cant improvement in median overall survival compared to 5FU/LV in the randomized phase Illb
NIFTY study from South Korea with 178 patients (8.6 vs 5.5 months; HR 0.68) [37]. However,
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there was no improvement in survival in the German Naliricc study with an identical approach
(randomized comparison of liposomal irinotecan+5FU/LV vs 5FU/LV) [91]. In a phase Il study
from India with 98 patients with adenocarcinoma of the gallbladder, the survival benefit of
adding capecitabine to irinotecan compared to irinotecan monotherapy was also not confirmed
[38], indicating that monotherapy may also be a valid option.

Whenever possible, patients should be treated within the framework of clinical trials.

6.1.2.1.3 Third-line therapy

There is no evidence-based data available. Treatment decisions must be made on an individual
basis.

6.1.2.1.4 Targeted therapeutic approaches

Current studies show that in up to 50% of patients with biliary tract cancer, genetic alterations
can be detected for which targeted therapies have already been approved or are currently
being investigated in clinical trials [42, 84]. We discriminate between genetic alterations for
which targeted drugs are approved by the EMA and alterations for which off-label use is possi-
ble, see also chapter 6.1.2.

The early analysis of genetic alterations enables optimal management.
6.1.2.1.4.1 FGFR2 gene fusions and rearrangements

Approximately 15% of intrahepatic biliary carcinomas exhibit alterations of the fibroblast
growth factor receptor (FGFR), which lead to the activation of various tumor-immanent signal-
ing pathways such as MAPK, PIK3/AKT/MTOR and JAK/STAT. To date, the efficacy of FGFR
inhibitors has been demonstrated primarily for FGFR2 translocations. In the single-arm FIGHT 2
study, an objective response rate of 35.5% was shown for patients with FGFR2 fusions or
rearrangements after at least one prior therapy (38/146 patients, 3 with complete and 35 with
partial remission) [43]. Similar efficacy was shown for the next-generation FGFR1-4 inhibitor
futibatinib [78], also in a single-arm study with 103 patients included (ORR 42%, PFS 9.0
months, OS 21.7 months).

These data led to the approval of pemigatinib and futibatinib for this patient subgroup. The
selective FGFR inhibitor infigratinib (BG)J398) also showed response rates of up to 40% and a
disease control rate of 83% in pretreated patients with translocations of FGFR2 [44].

6.1.2.1.4.2 IDH1 mutations

Mutations of IDH1 are present in approx. 15% of all intrahepatic biliary tract cancer. In the Clar-
IDHy trial, a randomized double-blind phase Il study, a significant improvement in progression-
free survival was shown for the selective oral IHD1 inhibitor ivosidenib (HR 0.37; median 2.7 vs
1.4 months p<0.0001). Overall survival was also prolonged, but not statistically significant (HR
0.69; median 10.3 vs. 7.5 months; p=0.06), however, in a cross-over study design. The disease
control rate was 53% for ivosidenib versus 28% for placebo. Ivosidenib has been approved in
Germany for the treatment of the IDH1 R132 mutation since 2023 [48]. Similar to hematologi-
cal diseases (AML) or gliomas, IDH2 alterations also occur, albeit less frequently, either primar-
ily or as a resistance mechanism. Here, off-label therapies with corresponding substances
should be considered, such as enasidenib-mIDH2 variants R140Q, R172K and R172S (enasi-
denib approved by the FDA in 2017, European marketing authorization application withdrawn in
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2019) or vorasidenib against mIDH1/2 (INDIGO study ASCO 2023, EMA approval for diffuse
gliomas planned for 2024).

6.1.2.1.4.3 BRAF V600 mutations

In BRAF V600E mutated biliary tract cancer (approx. 5%, especially intrahepatic biliary carcino-
mas), the combination of MEK and BRAF inhibition (trametinib and dabrafenib) showed clinically
relevant efficacy in 43 patients with an ORR of 51% (22/43) and an mPFS of 9 months and mOS
of 14 months [49]. The combination of cobimetinib + vermurafenib also showed efficacy in the
TAPUR basket study with an ORR of 57% and DCR of 68% [93]. Data from a randomized study
and approval are not yet available.

6.1.2.1.4.4 HER2/neu - overexpression, - mutation, - amplification

10-27% of extrahepatic bile duct and gallbladder carcinomas show overexpression of HER2/
neu. Data are available from various single-arm (basket) studies with small case numbers on
HER inhibition in patients with pre-treated, HER2-amplified and/or overexpressing biliary tract
cancer:

e Trastuzumab plus pertuzumab (My PAthway study): n=39, ORR 23%, median PFS 4.0
months [50]

e Neratinib (for HER2 mutated): n=25, ORR 16%, median PFS 2.8 months [81]
e Trastuzumab-deruxtecan: n=22, ORR 36%, median PFS 5.1 months [86]

¢ Tucatinib + trastuzumab: n=29, ORR, 47%, median PFS 5.5 months [85]

e Zanidatamab: n=80, ORR 41%, median PFS 5.5 months [80]

It should be noted that "Her2 positivity" is not defined in the same way in all studies:

In the MyPathway study (trastuzumab + pertuzumab), patients with immunohistochemistry
(HER2 overexpression based on IHC3+ staining), fluorescence in situ hybridization or chro-
mogenic in situ hybridization (HERZ2 amplification based on HERZ2:CEP17 ratio >2-0 or HERZ2
copy number >6-0), or next-generation sequencing (HER2 amplification based on copy number
gain) were defined as positive. In the HERIZON-BTC-01 study on zanidatamab, the classic defin-
ition was IHC3+ or IHC2+ / amplification with ISH. In the tucantinib+trastuzumab study (SGN-
TUC-019), patients were defined as Her2+ if IHC3+ or IHC2+ and amplification was performed
by ISH or NGS. Of note, the rates of intrahepatic carcinomas in the last two studies mentioned
were 23% and 28% respectively, which is not consistent with the previous data, which showed
increased HER2 expression in gallbladder and extrahepatic carcinomas in particular. In the IIT-T-
DxD study HERB (trastuzumab deruxtecan (T-DXd), the classic definition of IHC3+ or IHC2+
and amplification by ISH was again used, and separately the definition of Her2 low (HER2-low-
expressing: IHC/ISH status of 0/+, 1+/-, 1+/+, or 2+/-) [86].

6.1.2.1.4.5 Microsatellite instability (MSI-H/dMMR)

In analogy to other gastrointestinal tumors, patients with microsatellite instability (mismatch-
repair deficiency) respond very well to inhibition of PD-L1 with pembrolizumab during progres-
sion under chemotherapy [51], although this is only present in approx. 1% of biliary tract can-
cer. Pembrolizumab is approved for pre-treated patients from second-line therapy onwards. In
the context of the current standard use of immunotherapy in first-line therapy in combination
with gemcitabine and cisplatin, renewed monotherapy with pembrolizumab does not make
sense in the event of progression during immunotherapy maintenance and should only be used
if immunotherapy has not yet been carried out.

6.1.2.1.4.6 NTRK alterations
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Gene fusions involving the NTRK genes (NTRK1, NTRK2, NTRK3) have been identified as a very
rare subgroup in a variety of malignant tumors, including biliary tract cancer, especially intra-
hepatic bile duct carcinomas. Individual patients with biliary tract cancer were treated in the
pivotal studies for both larotrectinib and entrectinib [46, 47].

6.2 Treatment modalities

6.2.1 Resection

In principle, a distinction must be made between resections in the area of the liver or intra-
and/or hepatic bile ducts and/or the pancreatic head due to the different localizations of biliary
carcinomas [20, 54].

6.2.1.1 Resection of the intrahepatic bile ducts and liver

* Atypical resections/enucleations: these are based solely on the pathological findings with-
out taking anatomical boundaries into account. For example, small superficial foci can be
resected using wedge resections or marginal tumors can be resected using wedge resec-
tions to save parenchyma. The advantage of atypical resection is the minimal loss of
functional liver parenchyma, so that this technique is used for small tumors and a previ-
ously damaged liver.

¢ Anatomical resections: Anatomical resections are the method of choice for liver malignan-
cies in order to resect potential embolic spread of tumor cells into the associated seg-
ments. This refers to the complete removal of anatomically/functionally autonomous
parenchymal districts that are supplied by an associated pedicle (branch of the V. portae,
the hepatic artery and the D. hepaticus). A distinction is made between sector-oriented
(right or left hemihepatectomy, left lateral and right posterior sectorectomy, central sec-
torectomy and right or left trisectorectomy) and segmental resections (mono-, bi- and
polysegmentectomies, various combinations) [55].

6.2.1.2 Resection of the extrahepatic bile ducts and pancreatic head

Partial duodenopancreatectomy is the standard procedure for resectable carcinomas of the
papilla or distal Ductus choledochus and pancreatic head.

The classic Kausch-Whipple operation and the Traverso-Longmire pylorus-preserving duo-
denopancreatectomy (PPPD) are available as surgical techniques. The en-bloc resection
includes the pancreatic head together with the Ductus choledochus and the gallbladder, the
duodenum with the proximal 5 cm of the jejunum as well as the peripancreatic lymph nodes,
the duodenal ligament and the right side of the superior mesenteric artery and, in the case of
the Kausch-Whipple operation, the distal stomach. An initial cholecystectomy is performed for
functional reasons.

An extended lymphadenectomy (paraaortic or left side of the superior mesenteric artery) has
no positive effect on overall survival, but increases morbidity.

Both surgical procedures are considered equivalent in terms of oncological radicality and thus
the overall prognosis as well as postoperative mortality and morbidity.

The advantages of pylorus preservation and therefore PPPD are

* shortened operation time and convalescence
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o fewer postoperative functional complaints such as dumping syndrome, diarrhea and dys-
pepsia.

In the case of large tumors with invasion of the pylorus or tumor-sparing lymph nodes in the
area of the large or small gastric curvature (rare), a Kausch-Whipple operation is indicated; oth-
erwise, pylorus-preserving surgery is preferred for functional outcome.

The following criteria indicating non-resectability should initially be checked by means of an
exploratory laparotomy (which can be extended directly to definitive surgery if resectability is
confirmed):

* Distant metastases, especially to the peritoneum and liver as well as paraaortic lymph
node involvement

¢ Invasion of the mesenteric root

¢ Encasement the celiac trunk and/or the superior mesenteric artery.

Suspicious findings should be clarified by means of a histological frozen section examination.
This does not apply to a biopsy of regional lymph nodes, as their involvement does not affect
the surgical tactics/technique.

6.2.1.3 Liver transplantation

Liver transplantation is not a standard therapy [1]. A multidisciplinary concept according to the
so-called Mayo protocol includes neoadjuvant radiochemotherapy (fluoropyrimidine-based) as a
combination of external radiotherapy and internal brachytherapy before liver transplantation
for perihilar tumors. For patients with unresectable UICC stage | and Il Klatskin tumors, a 5-year
survival rate of 82% and a complete remission rate of 42% (16/38 patients) was observed.
However, only about 50% of the patients treated preoperatively could also be transplanted,
with a significantly increased mortality [56].

With appropriate selection criteria (NO, cMOVO, tumor size < 3 cm, CA 19-9 < 1000 U/ml), com-
parable survival rates have been shown with liver transplantation alone, even without neoadju-
vant therapy [57]. Data from randomized studies are still lacking, so that liver transplantation
for biliary tract cancer is currently only possible in the context of studies in the Eurotransplant
area.

In Germany, patients with a non-resectable Klatskin tumor (tumor extent < 3 cm, CA 19-9
<1000 U/ml, exclusion of lymph node and distant metastases) have the opportunity to partici-
pate in the pro-duct002 study (DRKS00013276).

6.2.1.4 Surgical resection of metastases

There is currently no evidence-based proof of benefit for the resection of metastases of biliary
tract cancer. In individual cases, metastasectomy may be considered for oligometastasis.

6.2.2 Radiotherapy
There is insufficient evidence-based data available for the routine use of radiotherapy. Pub-
lished data indicate a reduction of local recurrence rates after adjuvant radio(chemo)therapy

alone, but the difference in survival remains unclear due to the lack of prospective randomized
studies, see chapter 6.1.1.2.2.
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A meta-analysis of more than 6000 patients from registries or predominantly single-arm studies
(only one randomized study) showed a benefit for adjuvant radiochemotherapy or chemother-
apy compared to radiotherapy alone, with patients with positive lymph node status (OR 0.49; p
= 0.004) benefiting from adjuvant chemotherapy and patients after R1 resection benefiting
from adjuvant radiochemotherapy (OR 0.36; p = 0.002) [29, 30].

In the single-arm SWOG-S0809 study, 79 evaluable patients with extrahepatic biliary carcinoma
or gallbladder carcinoma after adjuvant chemotherapy with gemcitabine and capecitabine and
subsequent radiochemotherapy with capecitabine showed a 2-year survival of 65% and a
median overall survival of 35 months. Relevant grade 3 / 4 side effects were neutropenia, hand-
foot syndrome and diarrhea [58].

A retrospective analysis of 63 patients showed an improvement in survival for R1 resected
patients with perihilar biliary carcinoma. Here, adjuvant radiotherapy led to an improvement in
5-year survival of 33.9% compared to 13.5% after resection alone (p = 0.0141). However, other
retrospective evaluations have shown inconsistent results with regard to the benefit from radio-
therapy alone for extrahepatic perihilar biliary carcinoma [59].

In patents with locally advanced biliary tract cancer, a randomized phase Il trial comparing
chemotherapy (gemcitabine plus cisplatin) with radiochemotherapy (cisplatin + 5-FU) had to be
discontinued due to poor recruitment. Overall, data could only be analyzed for 32 patients,
which showed no additional benefit from radiochemotherapy [60]. Promising initial results are
available for the use of precision radiotherapy [61].

Palliative radiotherapy can be used to control symptoms, e.qg., in the case of bone metastases.
6.2.3 Interventional local therapy procedures

In analogy to HCC, local treatment methods can be used for non-resectable biliary tract cancer
confined to the liver/bile ducts [62]. In principle, the following are available:

» Direct ablative procedures
o Radiofrequency ablation (RFA)
o Microwave ablation (MWA)

o CT-guided high-dose-rate brachytherapy (CT-HDRBT): Method in which the radiation
source is introduced directly into the affected tissue. Indications are tumors with a
size > 3 cm as well as tumors near vessels or bile ducts (contraindications for RFA)

» Transarterial procedures
o Transarterial chemoembolization (TACE)

o Transarterial radioembolization/selective internal radiotherapy (TARE/SIRT)
o Intra-arterial chemotherapy (HAI)
o Chemosaturation
There is insufficient evidence-based data available for any of these procedures to implement

them as standard procedures. The choice of method is based on the specific tumor location and
overall situation as well as the expertise of the respective treating center.

Randomized clinical studies comparing these procedures with systemic tumor therapy are also
not available. They should therefore generally be used as an adjunct to systemic therapy. The
indication should be discussed in the multidisciplinary tumor conference, taking into account
the overall therapy concept and potential toxicity.
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In a retrospective analysis of 198 patients with intrahepatic biliary carcinoma who were treated
with a local therapy procedure between 1992 and 2012, the following therapy procedures were
used: transarterial chemoembolization (TACE) in 64.7%, drug-eluting beads (DEB) in 5.6%, pure
embolization (TAE) in 6.6% and yttrium-90 SIRT in 23.2% of patients. Complete or partial remis-
sion was seen in 25.5%, 61.5% achieved disease stabilization with a median overall survival of
13.2 months with no relevant differences between the different treatment methods (TACE 13.4
months; DEB 10.5 months; TAE 14.3 months, SIRT 11.3 months; p=0.46). Patients with a com-
plete or partial remission showed a positive impact on overall survival (according to mRECIST
complete/partial remission HR 0.49; p=0.001). Serious grade 3 / 4 complications occurred in 16
(8%) of patients [63].

A meta-analysis of 224 patients treated with TARE/SIRT showed 1-, 2- and 3-year survival rates
of 56%, 33% and 20% respectively. The best therapeutic results were shown for patients with a
so-called "mass forming intrahepatic biliary carcinoma" (median survival 19.1 months versus
8.1 months for the infiltrative type; p=0.002) and for those who received TARE/SIRT as first-line
therapy (median survival 24 months versus 11.5 months for pre-treated patients; p=0.048) and
with concomitant chemotherapy (median survival 19.5 months versus 5.5 months for patients
without concomitant chemotherapy; p=0.042) [64]. Similar results are available from a further
retrospective pooled data analysis: here, the median survival of 298 patients treated was 15.5
months and the most common side effects were fatigue (33%), abdominal pain (28%) and nau-
sea (25%). It is worth mentioning that in a subgroup analysis, 7/73 patients (10%) underwent
secondary surgical resection [65].

Whenever possible, patients with locally advanced biliary tract cancer should be treated in tri-
als.

6.2.4 Systemic tumor treatment

An overview of the various therapeutic options can be found in chapter 6.1.2.1.

6.2.4.1 Anticancer agents

6.2.4.1.1 Capecitabine

Capecitabine is an oral fluoropyrimidine that is metabolized in the body to 5-FU. In clinical com-
parative studies, it is at least as effective as 5-FU / folinic acid. It can be used instead of 5-FU in
palliative therapy. Severe side effects (grade 3/ 4), which occurred in more than 5% of patients
in the approval studies, are diarrhea and hand-foot syndrome.

Prior to fluoropyrimidine-containing chemotherapy, a mutation in the four most important dihy-
dropyrimidine dehydrogenase (DPD) gene loci must be excluded in order to rule out a clinically
relevant variant and thus deficiency (DPYD) [28] [https://www.dgho.de/publikationen/stellung-
nahmen/gute-aerztliche-praxis/dpd-testung/dpd-positionspapier-2020-konsens_logos_final]

6.2.4.1.2 Cisplatin

Platinum derivatives are among the most effective individual substances. In combination with
other cytostatic drugs, cisplatin is part of the drug standard in palliative therapy. Specific
severe side effects (grade 3/ 4) are nausea and vomiting, nephrotoxicity, polyneuropathy, oto-
toxicity, hematotoxicity and electrolyte imbalances and diarrhea.
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6.2.4.1.3 Durvalumab

The PD-L1 inhibitor durvalumab showed good tolerability in combination with gemcitabine and
cisplatin. Common side effects were anemia (48%), nausea (40%), constipation (32%) and neu-
tropenia (32%). Grade 3 / 4 fatigue symptoms occur in approx. 3% of patients.

6.2.4.1.4 5-Fluorouracil

5-Fluorouracil is a fluoropyrimidine whose efficacy is increased by combining it with folinic acid.
An alternative is oral therapy with capecitabine. Severe side effects include diarrhea and stom-
atitis. Patients with functionally relevant polymorphisms of the 5-FU degradation genes, espe-
cially dihydropyrimidine dehydrogenase (DPD) mutations, have an increased risk of severe side
effects including neutropenia and neutropenic fever.

Prior to fluoropyrimidine-containing chemotherapy, a mutation in the four most important dihy-
dropyrimidine dehydrogenase (DPD) gene loci must be excluded in order to rule out a clinically
relevant variant and thus deficiency (DPYD) [28] [https://www.dgho.de/publikationen/stellung-
nahmen/gute-aerztliche-praxis/dpd-testung/dpd-positionspapier-2020-konsens_logos_final]

6.2.4.1.5 Futibatinib

Futibatinib is a next-generation FGFR 1-4 inhibitor and is used in FGFR2 fusions and rearrange-
ments. The most common grade 3/ 4 adverse event in the pivotal study was hyperphos-
phatemia in approx. 30% of patients, the clinical relevance of which remains unclear and which
generally does not require treatment. This also applies to an increase in ASAT in approx. 7%.
Clinically relevant are stomatitis in approx. 6% and fatigue symptoms in approx. 6%.

6.2.4.1.6 Gemcitabine

Gemcitabine is a nucleoside analog. It is phosphorylated intracellularly and incorporated into
the DNA instead of cytidine. Gemcitabine is effective in various solid tumors and hematological
neoplasms. Severe side effects (grade 3 / 4), which occurred in more than 5% of patients in the
large randomized phase 3 studies, are neutropenia (10-30%), thrombocytopenia (5-10%),
fatigue (5-20%), anemia (5-10%), nausea / vomiting (5%) and laboratory hepatotoxicity with
elevation of bilirubin and/or transaminases (5%). Gemcitabine is administered intravenously.

6.2.4.1.7 Irinotecan

Irinotecan is a topoisomerase | inhibitor. In second-line therapy, the remission rates in combina-
tion with 5-FU / folinic acid are 10-15%, the disease control rates (PR + SD) are up to 50%. In
monotherapy, remission rates of up to 10% are described, and here too the disease control
rates are higher. Progression-free survival and overall survival are significantly prolonged com-
pared to fluoropyrimidine therapy. Severe side effects (grade 3/ 4), which occurred in more
than 5% of patients in the pivotal studies, were diarrhea, nausea / vomiting, neutropenia and
neutropenic fever. An alternative preparation is liposomal irinotecan.

Irinotecan is not approved for the treatment of biliary tract cancer (off-label indication).
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6.2.4.1.8 Ivosidenib

Ivosidenib is a small molecule oral IDH1 inhibitor; a frequent side effect is the occurrence of
ascites in up to 7% of patients.

6.2.4.1.9 Oxaliplatin

Oxaliplatin is a platinum derivative. It is highly effective in combination with fluoropyrimidines
(5-FU/folinic acid, capecitabine). Severe side effects (grade 3/ 4), which occurred in more than
5% of patients in the pivotal studies, were nausea/vomiting, diarrhea, mucositis and polyneu-
ropathy. Of particular clinical relevance is the occurrence of polyneuropathy, which limits the
duration of therapy. The intravenous administration of calcium and magnesium cannot reduce
the risk of polyneuropathy.

6.2.4.1.10 Pembrolizumab

Pembrolizumab is an immune checkpoint inhibitor. It is a fully humanized monoclonal antibody
of the immunoglobulin G4 (IgG4) class that binds to the PD1 receptor on T cells and prevents
interaction with the PD1 receptor ligand that actually binds here. In this way, the cellular
immune system is indirectly stimulated by suppressing the inhibitory influence of the PD1 lig-
and/PD1 receptor interaction. Pembrolizumab is approved for biliary tract cancer in combination
with chemotherapy in first-line therapy for "all comers" and as monotherapy for the treatment
of MSI-H or with a dMMR after at least one prior therapy

6.2.4.1.11 Pemigatinib

Pemigatinib is an oral FGFR2 inhibitor for FGFR2 fusions and rearrangements. The most com-
mon side effect - usually of little clinical relevance - is hypophosphatemia (60%). Severe side
effects (grade 3/ 4) are hypophosphatemia (12%), arthralgia (6%), stomatitis (5%), hypona-
tremia (5%), abdominal pain (5%) and fatigue (5%).

6.3 Special treatment settings
6.3.1 Carcinomas of the Ampulla Vateri

6.3.1.1 Nomenclature

Carcinomas of the Ampulla Vateri are a rare family of entities and are listed as a subgroup of
tumors of the small intestine and ampulla in the latest WHO classification.

Ampullary adenocarcinomas are by far the most common; other types of carcinomas (neuroen-
docrine, others, see below) are extremely rare in this localization. The ampullary carcinomas
are divided into

e (Peri)ampullary duodenal adenocarcinomas, often associated with adenomatous precur-
sors

¢ Adenocarcinomas of ductal ampullary origin
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¢ Intraampullary andenocarcinomas on the basis of an intraampullary papillary/tubular neo-
plasia

¢ Adenocarcinomas NOS for which an exact assignment to one of the three families men-
tioned is not possible

These tumors must be differentiated from duodenal carcinomas, distal bile duct carcinomas
and pancreatic carcinomas that also affect the papilla region. The distinction is sometimes
blurred and is then determined by the punctum maximum of the tumor manifestation. The dif-
ferentiation of carcinomas of the Ampulla Vateri from the aforementioned carcinomas is impor-
tant in principle due to a better prognosis and different treatment methods. This is also
reflected in a separate TNM classification (C24.1, carcinoma of the Ampulla Vateri), see chapter
5.3.2.5.

In patients with familial adenomatous polyposis coli (FAP), adenomas also occur in the duode-
num or ampulla in 50-90% of patients. The risk of malignant degeneration is increased up to
200-fold compared to the normal population, and the lifetime risk of developing periampullary
carcinoma in people with FAP is 12% [66].

6.3.1.2 Diagnostics in carcinomas of the Ampula Vateri

Diagnosis is usually made at a previous stage due to the clinical symptoms (jaundice/cholesta-
sis), with approx. 50% of patients in a resectable stage at diagnosis [67, 68].

The tumor entity is determined histologically, usually on the basis of bioptic confirmation of the
tumor. For the differential diagnosis between pancreaticobiliary and intestinal subtypes in the
predominant group of adenocarcinomas of the Ampulla Vateri, additional immunohistologic
examinations are often used in addition to conventional histology (intestinal growth form and
cell image versus pancreaticobiliary growth form and cell image). The gastric subtype (with
gastric-like mucin production), which is sometimes also classified separately, is closely related
to the pancreatobiliary type and is therefore often classified in this subgroup, which is also fol-
lowed by the current WHO classification.

Typically, immunohistochemical detection of mucin-2 (MUC2) and caudal homeobox gene tran-
scription factor-2 (CDX2) as well as cytokeratin 20 is indicative of the intestinal type, while the
expression of mucin-1 (MUC1), mucin-5AC (MUC5AC) and cytokeratin 7 is indicative of the pan-
creatobiliary subtype [69, 70]. Mixed intestinal-pancreatobiliary types are common (>30% of
tumors). In addition, the very rare mucinous, poorly cohesive, medullary, adenosquamous, neu-
roendocrine and undifferentiated (sometimes with osteoclast giant cells or rhabdoid phenotype)
carcinomas of the ampullary region are differentiated. Mixed forms occur.

Predictive morphomolecular factors have not been established for this family of entities in rou-
tine diagnostics.

6.3.1.3 Therapy of carcinoma of the Ampulla Vateri

Figure 8 provides a treatment algorithm.
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Figure 8: Algorithm for the treatment of Ampulla Vateri carcinomas
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T1 carcinomas <1 cm have only a minimal risk of metastasis, so that local resection may be
sufficient.

For resectable tumors = 1 cm, pancreaticoduodenectomy is the method of choice; for informa-
tion on the various surgical procedures, see Treatment modalities - Surgical resection, chapter
6.2.1 [66].

Data from the ESPAC-3 "periampullary cancer" study (difference 8 months, p=0.25) [71] and
the CONKO-001 study [72] indicate an improvement in survival with adjuvant chemotherapy
with gemcitabine. Supplementary radiotherapy does not lead to any improvement in survival
(ESPAC-1) [73].

A choice of adjuvant therapy according to the histological subtype appears to make sense, so
that carcinomas of the intestinal subtype (CDX2 positive) should be treated in analogy to adju-
vant therapy for colon cancer and carcinomas of the pancreaticobiliary subtype (MUC1 positive)
in analogy to therapy for biliary tract cancer or pancreatic carcinoma.

In the case of inoperable locally advanced and/or metastatic tumors, systemic therapy is the
first priority; this is palliative and can be supplemented by local measures if necessary.

5% (n=20) of the patients in the ABC-02 study had a periampullary carcinoma ("ampullary can-
cer") [32]. Palliative chemotherapy with gemcitabine and cisplatin also showed a significant
improvement in survival in these patients (see Systemic tumor therapy, chapter 6.1.2.1.1) Data
from a subgroup analysis of a randomized phase Il trial are thus available, but no information
on the respective histological subtypes.

In principle, the choice of chemotherapy for advanced inoperable carcinomas of the Ampulla
Vateri should also be based on the histologic subtype, so that carcinomas of the intestinal sub-
type (CDX2 positive) should be treated in analogy to colorectal cancer (see Onkopedia guide-
line Colon cancer) and carcinomas of the pancreaticobiliary subtype (CDX2 negative, MUC1
positive) can be treated in analogy to biliary carcinomas (see Figure 8 of this LL) or pancreatic
carcinoma (see Onkopedia guideline Pancreatic cancer).
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6.3.2 Symptomatic cholestasis

Clinically relevant cholestasis occurs during the course of the disease in up to 50% of patients
with advanced biliary carcinoma, particularly with extrahepatic localization. In addition to
improving obstructive jaundice, the restoration of bile outflow serves to stabilize liver function,
prevent cholangitis and thus maintain or improve quality of life.

Technically, endoscopic retrograde cholangiography (ERC) with stent implantation or percuta-
neous transhepatic cholangiodrainage (PTCD) are available. The insertion of a Yamakawa drain
may be useful for permanent internal bile drainage using a percutaneous catheter. In patients
with recurrent stent occlusion and a life expectancy of > 3 months, the implantation of self-
expanding and fully covered metal stents (SEMS) should be considered if the leading tumor
stenosis is located in the choledochal duct.

In addition, interventional procedures such as intraluminal RFA [74] or brachytherapy [75] can
be added in specialized centers to improve the open rate of the stents or drainage.

The benefits of photodynamic therapy remain unclear despite a large number of smaller and
generally retrospective studies. In this procedure, photosensitizing substances are applied
which accumulate in the tumor tissue and lead to tissue destruction through radical formation.
The disadvantage is the low penetration depth and general phototoxicity, which makes it nec-
essary to avoid exposure to light. A recent meta-analysis [76] of 402 patients showed a benefit
in terms of survival and stent openness rates compared to stent therapy alone. Data from ran-
domized studies, particularly in the case of concurrent systemic chemotherapy, are still lacking.

7 Rehabilitation

The tumor disease itself and the necessary therapies - both surgical and systemic - sometimes
lead to considerable secondary disorders such as weight loss, maldigestion, neuropathy and
reduced exercise tolerance. This is often accompanied by restrictions due to tumor- and/or
surgery-related chronic cholestasis and the need for permanent drainage. Many patients are
also mentally impaired and suffer from fatigue syndrome.

Targeted rehabilitative measures are therefore necessary. These should be carried out as soon
as possible after completion of primary therapy. When selecting a rehabilitation facility,
approval of the institution for patients with tumor diseases by the health insurance (pension
insurance, health insurance) is a mandatory prerequisite; in addition, the patient's right to
choose should be taken into account in accordance with §9 German SGB IX.

During rehabilitation, comprehensive nutritional advice should be given, patients should be
included in the training kitchen, and it should be possible to administer all scientifically recog-
nized diets, from normal whole foods to complete parenteral nutrition. All patients should be
offered psycho-oncological care. Rehabilitation facilities should be able to continue systemic
tumor therapies if indicated.

Patients who have not yet reached the statutory retirement age should be informed about ben-
efits for participation in working life as part of medical-occupational rehabilitation (MBOR).

8 Monitoring and follow-up

8.1 Monitoring for disease progression

During ongoing chemotherapy, the patient's general condition and bodily and organ functions
should generally be checked every 1-2 weeks. Laboratory blood count, liver and kidney values
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and, depending on the clinical symptoms, other parameters should be determined. Image mor-
phological follow-up examinations are also regularly indicated in order to recognize negative
developments of the disease in good time and to avoid exposing patients to ineffective thera-
pies for an unnecessarily long time or to open up the chance of more effective therapies.

8.2 Follow-up

There are no prospective data on the basis of which a specific follow-up regimen can be recom-
mended. In past and ongoing studies, the regimen in Table 14 has become established, see
also ESMO guideline 2023 [2]:

Table 14: Structured monitoring and follow-up for curative therapy

Procedure Months after completion of therapy

3 6 9 12 15 18 21 24 30 36 42 48 54 60

Physical examination X| X | X X X X X X X X X X X X

Laboratory: X X X X X X X X X X X X X X
Liver function parameters, LDH, CA 19-9,

CEA

Imaging: X X X X X X X X X X X X X X
Abdominal sonography and/or

CT thorax/abdomen/pelvis

and/or MRI abdomen
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