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Overview: Biliary Tract Cancers

Hepatobiliary cancers are highly lethal cancers in-
cluding a spectrum of invasive carcinomas arising in
the liver (hepatocellular carcinoma [HCC]), gallblad-
der, and bile ducts (intrahepatic and extrahepatic
cholangiocarcinoma). Gallbladder cancer and chol-
angiocarcinomas are collectively known as biliary
tract cancers. In 2014, an estimated 33,190 people in
the United States will be diagnosed with liver cancer
and intrahepatic bile duct cancer and an additional
10,310 people will be diagnosed with gallbladder
cancer or other biliary tract cancer. Approximately

Abstract

Hepatobiliary cancers include a spectrum of invasive carcino-
mas arising in the liver (hepatocellular carcinoma), gall blad-
der, and bile ducts (cholangiocarcinomas). Gallbladder cancer
and cholangiocarcinomas are collectively known as biliary tract
cancers. Gallbladder cancer is the most common and aggressive
type of all the biliary tract cancers. Cholangiocarcinomas are
diagnosed throughout the biliary tree and are typically clas-
sified as either intrahepatic or extrahepatic cholangiocarcino-
ma. Extrahepatic cholangiocarcinomas are more common than
intrahepatic cholangiocarcinomas. This manuscript focuses on
the clinical management of patients with gallbladder cancer
and cholangiocarcinomas (intrahepatic and extrahepatic).
(J Natl Compr Canc Netw 2014;12:1152-1182)

NCCN Categories of Evidence and Consensus

Category 1: Based upon high-level evidence, there is uni-
form NCCN consensus that the intervention is appropri-
ate.

Category 2A: Based upon lower-level evidence, there is
uniform NCCN consensus that the intervention is appro-
priate.

Category 2B: Based upon lower-level evidence, there is
NCCN consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there is
major NCCN disagreement that the intervention is ap-
propriate.

All recommendations are category 2A unless otherwise
noted.

Clinical trials: NCCN believes that the best management for
any cancer patient is in a clinical trial. Participation in clinical
trials is especially encouraged.

Please Note
The NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) are a statement of consensus of the
authors regarding their views of currently accepted ap-
proaches to treatment. Any clinician seeking to apply or
consult the NCCN Guidelines® is expected to use inde-
pendent medical judgment in the context of individual
clinical circumstances to determine any patient’s care or
treatment. The National Comprehensive Cancer Net-
work® (NCCN®) makes no representation or warranties
of any kind regarding their content, use, or application
and disclaims any responsibility for their applications or
use in any way. The full NCCN Guidelines for Hepato-
biliary Cancers are not printed in this issue of JNCCN
but can be accessed online at NCCN.org.

© National Comprehensive Cancer Network, Inc.
2014, All rights reserved. The NCCN Guidelines and the
illustrations herein may not be reproduced in any form
without the express written permission of NCCN.

Disclosures for the NCCN Hepatobiliary Cancers Panel

At the beginning of each NCCN Guidelines panel meeting, panel
members review all potential conflicts of interest. NCCN, in keep-
ing with its commitment to public transparency, publishes these
disclosures for panel members, staff, and NCCN itself.

Individual disclosures for the NCCN Hepatobiliary Cancers Panel
members can be found on page 1182. (The most recent version
of these guidelines and accompanying disclosures are available
on the NCCN Web site at NCCN.org.)

These guidelines are also available on the Internet. For the
latest update, visit NCCN.org.
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23,000 deaths from liver or intrahepatic bile duct can-
cer will occur, and 3630 deaths will result from gall-
bladder cancer or other biliary tract cancer.! The types
of hepatobiliary cancers covered in these guidelines
include HCC, gallbladder cancer, and intrahepatic
and extrahepatic cholangiocarcinoma. This manu-
script discusses the recommendations for the clinical
management of patients with biliary tract cancers. For
other topics related to hepatobiliary cancers, please

refer to the full NCCN Guidelines for Hepatobiliary
Cancers (available at NCCN.org).

Gallbladder Cancer

Gallbladder cancer is the most common and aggres-
sive type of all the biliary tract cancers. Most gall-

bladder cancers are adenocarcinomas and their inci-
dence steadily increases with age; women are more
likely than men to be diagnosed with gallbladder
cancer, and it is more common in white women.?’
Gallbladder cancer is characterized by local and vas-
cular invasion, extensive regional lymph node me-
tastasis, and distant metastases. Gallbladder cancer
is also associated with shorter median survival dura-
tion, a much shorter time to recurrence, and shorter
survival duration after recurrence than hilar cholan-
giocarcinoma.*

Risk Factors

Cholelithiasis with the presence of chronic inflam-

mation is the most prevalent risk factor for gallblad-

der cancer and the risk increases with the stone

size.>® Calcification of the gallbladder (porcelain
Text cont. on page 1164.
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PRESENTATION POSTOPERATIVE PRIMARY TREATMENT
WORKUP
See
Cholecystectomy® Adjuvant
Resectable® —— | + en bloc hepatic resection Treatment
+ lymphadenectomy — |and
* Intraoperative + bile duct excision Surveillance
Incidental staging (GALL-5)
) * Frozen section of CT/MRI
finding at | —1 qaibladder > chestCT .
surgery « Consider extended Options®:
cholecystectomy? » Gemcitabine/cisplatin combination
therapy? (category 1)
* Fluoropyrimidine-based or other
Unresectable —p gemcitabine-based chemotherapy
regimend
* Fluoropyrimidine chemoradiation®
« Clinical trial
* Best supportive care
T1a
(with negative > Observe
margins)
See
Incidental . - Adjuvant
finding on . Hepatic resection Treatment
pathologic Resectable® —» |+ |y-mphadene(.:t.omy — » and
review + bile duct excision Surveillance
. C;/'\/ItRCI,T (GALL-5)
ches
b :)r —— | » Consider
greater staging Options®:
+ laparoscopy’ » Gemcitabine/cisplatin combination therapy

(category 1)
* Fluoropyrimidine-based or other
gemcitabine-based chemotherapy regimend
* Fluoropyrimidine chemoradiation®
« Clinical trial
« Best supportive care

Unresectable —»

aDepends on expertise of surgeon and/or resectability. If resectability not clear, close incision.

bSee Principles of Surgery (GALL-A).

€Order does not indicate preference. The choice of treatment modality may depend on extent/location of disease and institutional capabilites.

dA phase |ll trial supporting gemcitabine/cisplatin has been reported for patients with advanced or metastatic billiary tract cancer. (Valle JW, Wasan HS,
Palmer DD, et al. Cisplatin plus gemcitabine versus gemcitabine for biliary tract cancer. N Engl J Med 2010;362:1273-1281.) Clinical trial participation is
encouraged. Phase Il trials support the following combinations: gemcitabine/oxaliplatin, gemcitabine/capecitabine, capecitabine/cisplatin, capecitabine/
oxaliplatin, 5-fluorouracil/oxaliplatin, 5-fluorouracil/cisplatin, and the single agents gemcitabine, capecitabine, and 5-fluorouracil in the unresectable or
metastatic setting. (Hezel AF, Zhu AX. Systemic therapy for biliary tract cancers. Oncologist 2008;13:415-423.)

€Limited clinical trial data are available to define a standard regimen or definitive benefit. Clinical trial participation is encouraged. (Macdonald OK, Crane
CH. Palliative and postoperative radiotherapy in biliary tract cancer. Surg Oncol Clin N Am 2002;11:941-954.)

fButte JM, Gonen M, Allen PJ, et al. The role of laparoscopic staging in patients with incidental gallbladder cancer. HPB (Oxford) 2011;13:463-472.

GALL-1,
GALL-2

Clinical trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged. All
recommendations are category 2A unless otherwise indicated.

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 12 Number 8 | August 2014
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PRESENTATION

Mass on
imaging

Jaundice ——»

Metastatic disease

WORKUP

* H&P

* CT/MRI

« Liver function tests

* Chest CT

« Surgical consultation

» Assessment of hepatic
reserve

» Consider CEA

» Consider CA 19-9

« Consider staging

laparoscopy

* H&P

« Liver function tests

* Chest CT

* CT/MRI

+ Cholangiography?

« Surgical consultation”

» Consider CEA

» Consider CA 19-9

» Consider staging
laparoscopy

Resectable®

Unresectable

Resectable®

Unresectable

\/

—» Biopsy —»

——» Biopsy —»

A\

PRIMARY TREATMENT

Cholecystectomy® iZjeuvant

+ en bloc hepatic Treatment
resection and

+ lymphadenectomy Surveillance
+ bile duct excision (GALL-5)

Options®:

» Gemcitabine/cisplatin combination
therapy® (category 1)

* Fluoropyrimidine-based or other
gemcitabine-based chemotherapy regimend

* Fluoropyrimidine chemoradiation®

* Clinical trial

* Best supportive care

See
Cholecystectomy® Adjuvant
_|* en bloc hepatic resection Treatment
= |+ lymphadenectomy and
+ bile duct excision Surveillance
(GALL-5)

Options®:

« Biliary drainage'

« Gemcitabine/cisplatin combination therapyd
(category 1)

» Other gemcitabine-based or
fluoropyrimidine-based chemotherapy
regimend

* Clinical trial

* Best supportive care

Options®:

« Biliary drainage'

« Gemcitabine/cisplatin combination therapy?
(category 1)

 Other gemcitabine-based or
fluoropyrimidine- based chemotherapy
regimend

« Fluoropyrimidine chemoradiation®

* Clinical trial

« Best supportive care

bSee Principles of Surgery (GALL-A).

€Order does not indicate preference. The choice of treatment modality may depend on extent/location of disease, and institutional capabilites.

dA phase |l trial supporting gemcitabine/cisplatin has been reported for patients with advanced or metastatic billiary tract cancer. (Valle JW, Wasan HS,
Palmer DD, et al. Cisplatin plus gemcitabine versus gemcitabine for biliary tract cancer. N Engl J Med 2010;362:1273-1281.) Clinical trial participation is
encouraged. Phase |l trials support the following combinations: gemcitabine/oxaliplatin, gemcitabine/capecitabine, capecitabine/cisplatin, capecitabine/
oxaliplatin, 5-fluorouracil/oxaliplatin, 5-fluorouracil/cisplatin, and the single agents gemcitabine, capecitabine, and 5-fluorouracil in the unresectable or
metastatic setting. (Hezel AF, Zhu AX. Systemic therapy for biliary tract cancers. Oncologist 2008;13:415-423.)

€Limited clinical trial data are available to define a standard regimen or definitive benefit. Clinical trial participation is encouraged. (Macdonald OK, Crane
CH. Palliative and postoperative radiotherapy in biliary tract cancer. Surg Oncol Clin N Am 2002;11:941-954.)

9Magnetic resonance cholangiopancreatography (MRCP) is preferred. Endoscopic retrograde cholangiopancreatography/percutaneous transhepatic
cholangiography (ERCP/PTC) are used more for therapeutic intervention.

hConsult with a multidisciplinary team.

iIt is expected that patients will have biliary drainage for jaundice before instituting chemotherapy. Consider baseline CA 19-9 after biliary decompression.

GALL-3,
GALL-4

Version 2.2014, 04-01-14 ©2014 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.
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ADJUVANT . SURVEILLANCE
TREATMENT!

For relapse, see Workup
of the following initial

Consider Clinical presentations:

fluoropyrimidine chemoradiation )

(except T1a or T1b, NO)® Consider Mass on imaging
Post or 'é“ag'”g every (See GALL-3)
resection Fluoropyrimidine or . m.o.for 2y or

gemcitabine chemotherapy regimenk !f c!mlcally Jaundice

or indicated (See GALL-4)

Observe or

Metastases

(See GALL-5)

€Limited clinical trial data are available to define a standard regimen or definitive benefit. Clinical trial participation is encouraged. (Macdonald OK, Crane CH.
Palliative and postoperative radiotherapy in biliary tract cancer. Surg Oncol Clin N Am 2002;11:941-954.)

iAdjuvant chemotherapy or chemoradiation has been associated with survival benefit in patients with biliary tract cancer (BTC), especially in patients with lymph
node-positive disease (Horgan AM, Amir E, Walter T, Knox JJ. Adjuvant therapy of biliary tract cancer: a systemic review and meta-analysis. J Clin Oncol
2012;30:1934-1940.)

No randomized phase lll clinical trial data support a standard adjuvant regimen. Clinical trial participation is encouraged. Single-agent fluoropyrimidine or
gemcitabine is generally recommended in the adjuvant setting.

INo data support aggressive surveillance. A patient/physician discussion should take place regarding appropriate follow-up schedules/imaging.

GALL-5

Clinical trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged. All
recommendations are category 2A unless otherwise indicated.

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 12 Number 8 | August 2014
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PRINCIPLES OF SURGERY

Incidental finding at surgery:
« If expertise is unavailable, all relevant findings should be documented and the patient referred to a center with available expertise. If a

suspicious mass is present, a biopsy is not necessary because it can result in peritoneal dissemination.

« If expertise is available and convincing clinical evidence of cancer is present, a definitive resection should be performed as described
below. If the diagnosis is not clear, frozen section biopsies can be considered in selected cases before proceeding with definitive
resection.

* The principles of resection are the same as below, consisting of radical cholecystectomy including segments IVB and V and
lymphadenectomy and extended hepatic or biliary resection as necessary to obtain a negative margin.

Incidental finding on pathologic review:
» Review the operative note and/or speak to surgeon to check for completeness of cholecystectomy, signs of disseminated disease,

location of tumor, and any other pertinent information.

» Review the pathology report for T stage, cystic duct margin status, and other margins.

« Diagnostic laparoscopy can be performed but is of relatively low yield. Higher yields may be seen in patients with T3 or higher tumors,
poorly differentiated tumors, or with a margin-positive cholecystectomy. Diagnostic laparoscopy should also be considered in patients
with any suspicion of metastatic disease on imaging that is not amenable to percutaneous biopsy."

» Repeat cross-sectional imaging of the chest, abdomen, and pelvis should be performed before definitive resection.

« Initial exploration should rule out distant lymph node metastases in the celiac axis or aortocaval groove, because these contraindicate
further resection.

* Hepatic resection should be performed to obtain clear margins, which usually consists of segments IVB and V. Extended resections
beyond segments IVB and V may be needed in some patients to obtain negative margins.

» Lymphadenectomy should be performed to clear all lymph nodes in the porta hepatis.

* Resection of the bile duct may be needed to obtain negative margins. Routine resection of the bile duct for lymphadenectomy has
been shown to increase morbidity without convincing evidence for improved survival.23

« Port site resection has not been shown to be effective, because the presence of a port site implant is a surrogate marker of underlying
disseminated disease and has not been shown to to improve outcomes.*

Mass on imaging: patients presenting with gallbladder mass/disease suspicious for gallbladder cancer

» Staging should be performed with cross-sectional imaging of the chest, abdomen, and pelvis.

« If a suspicious mass is present, a biopsy is not necessary and a definitive resection should be performed.

« Diagnostic laparoscopy is recommended before definitive resection.

* In selected cases in which the diagnosis is not clear, it may be reasonable to perform a cholecystectomy (including intraoperative
frozen section) followed by the definitive resection during the same setting if pathology confirms cancer.

» The resection is carried out as per the principles described above.

Gallbladder cancer and jaundice

« The presence of jaundice in gallbladder cancer usually portends a poor prognosis.>® These patients require careful surgical
evaluation.

« Although a relative contraindication, curative intent resection for resectable disease can be attempted in select patients in centers with
available expertise.

1Butte JM, Gonen M, Allen PJ, et al. The role of laparoscopic staging in patients with incidental gallbladder cancer. HPB (Oxford) 2011;13:463-472.

2Fuks D, Regimbeau JM, Le Treut YP, et al. Incidental gallbladder cancer by the AFC-GBC-2009 Study Group. World J Surg 2011;35:1887-1897.

3D'Angelica\ M, Dalal KM, Dematteo RP, et al. Analysis of extent of resection for adenocarcinoma of gallbladder. Ann Surg Oncol 2009;16:806-816.

4Maker AV, Butte JM, Oxenberg J, et al. Is port-site resection necessary in the surgical management of gallbladder cancer? Ann Surg Oncol 2012;19: 409-
417.

SHawkins WG, DeMatteo RP, Jarnagin WR, et al. Jaundice predicts advanced disease and early mortality in patients with gallbladder cancer. Ann Surg Oncol
2004;11:310-315.

6Regimbeau JM, Fuks D, Bachellier P, et al. Prognostic value of jaundice in patients with gallbladder cancer by the AFC -GBC-2009 study group. Eur J Surg
Oncol 2011;37:505-512.

GALL-A GALL-A
1of2 20f2

Version 2.2014, 04-01-14 ©2014 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.
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PRESENTATION WORKUP PRIMARY TREATMENT
Resection?
Resectable? —- | Consider >
lympadenectomy for
accurate staging
* H&P
. . + CT/MRIP
Isolataed intrahepatic « Chest CT Options:®
mass » Consider CEA » Gemcitabine/cisplatin combination

(imaging characteristics
consistent with

therapyf (category 1)
+ Clinical trial®

« Consider CA 19-9
« Liver function tests

adenocarcinoma)

(See NCCN Guidelines
for Occult Primary
Cancers. To view the
most recent version of

—>

« Surgical consultation®

« Consider laparoscopy?

» Esophagogastroduodenoscopy
(EGD) and colonoscopy

Unresectable —»

* Fluoropyrimidine-based or other
gemcitabine-based chemotherapy
regimen’

« Fluoropyrimidine chemoradiation”

* Locoregional therapy (category 2B)

 Consider viral hepatitis
serologies
* Biopsy?

these guidelines, visit
NCCN.org)

» Best supportive care

Options:®

» Gemcitabine/cisplatin combination
therapy’ (category 1)

* Clinical trial®

* Fluoropyrimidine-based or other
gemcitabine-based chemotherapy
regimenf

* Locoregional therapy (category 2B)

* Best supportive care

Metastatic
disease

aSee Principles of Surgery (INTRA-A).

bRecommend delayed contrast-enhanced imaging.

CConsult with a multidisciplinary team.

dLaparoscopy may be performed in conjunction with surgery if no distant metastases are found.

€Order does not indicate preference. The choice of treatment modality may depend on extent/location of disease and institutional capabilites.

fA phase Il trial supporting gemcitabine/cisplatin has been reported for patients with advanced or metastatic billiary tract cancer. (Valle JW, Wasan HS, Palmer
DD, et al. Cisplatin plus gemcitabine versus gemcitabine for biliary tract cancer. N Engl J Med 2010;362:1273-1281.) Clinical trial participation is encouraged.
Phase Il trials support the following combinations: gemcitabine/oxaliplatin, gemcitabine/capecitabine, capecitabine/cisplatin, capecitabine/oxaliplatin,
5-fluorouracil/oxaliplatin, 5-fluorouracil/cisplatin, and the single agents gemcitabine, capecitabine, and 5-fluorouracil in the unresectable or metastatic setting.
(Hezel AF, Zhu AX. Systemic therapy for biliary tract cancers. Oncologist 2008;13:415-423.)

9Systemic or intra-arterial chemotherapy may be used in a clinical trial or at experienced centers.

hLimited clinical trial data are available to define a standard regimen or definitive benefit. Participation in clinical trials is encouraged. (Macdonald OK, Crane
CH. Palliative and postoperative radiotherapy in biliary tract cancer. Surg Oncol Clin N Am 2002;11:941-954.)

INTRA-1

Clinical trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged. All
recommendations are category 2A unless otherwise indicated.

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 12 Number 8 | August 2014
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ADJUVANT SURVEILLANCE
TREATMENT!
Observe
No residual (C):Iiinical trial
local disease | —» or —_—>
(RO resection) Fluoropyrimidine-based or gemcitabine-based Consider
chemotherapy' imaging every
6 mo for 2yl
Microscopic if clinically
Post margins (F;“) Fluoropyrimidine chemoradiation” indicated
resection or — | - I —_—
status Positive Fluoropyrlmldlne-based or gemcitabine-based
. chemotherapy'
regional nodes
Options:®
» Gemcitabine/cisplatin combination
therapy' (category 1)
Residual * Clinical trial®
local disease® | —» |* Fluoropyrimidine-based or other
(R2 resection) gemcitabine-based chemotherapy
regimen’
* Locoregional therapy (category 2B)
* Best supportive care

CConsult with a multidisciplinary team.
€0rder does not indicate preference. The choice of treatment modality may depend on extent/location of disease and institutional capabilites.

A phase lll trial supporting gemcitabine/cisplatin has been reported for patients with advanced or metastatic billiary tract cancer. (Valle JW, Wasan HS,
Palmer DD, et al. Cisplatin plus gemcitabine versus gemcitabine for biliary tract cancer. N Engl J Med 2010;362:1273-1281.) Clinical trial participation is
encouraged. Phase Il trials support the following combinations: gemcitabine/oxaliplatin, gemcitabine/capecitabine, capecitabine/cisplatin, capecitabine/
oxaliplatin, 5-fluorouracil/oxaliplatin, 5-fluorouracil/cisplatin, and the single agents gemcitabine, capecitabine, and 5-fluorouracil in the unresectable or
metastatic setting. (Hezel AF, Zhu AX. Systemic therapy for biliary tract cancers. Oncologist 2008;13:415-423.)

9Systemic or intra-arterial chemotherapy may be used in a clinical trial or at experienced centers.

PLimited clinical trial data are available to define a standard regimen or definitive benefit. Participation in clinical trials is encouraged. (Macdonald OK, Crane
CH. Palliative and postoperative radiotherapy in biliary tract cancer. Surg Oncol Clin N Am 2002;11:941-954.)

iAdjuvant chemotherapy or chemoradiation has been associated with survival benefit, in patients with biliary tract cancers, especially in patients with lymph
node-positive disease. (Horgan AM, Amir E, Walter T, Knox JJ. Adjuvant therapy of biliary tract cancer: a systemic review and meta-analysis. J Clin Oncol
2012;30:1934-1940.) However, this meta-analysis included only a few patients with intrahepatic cholangiocarcinoma. No randomized phase lll clinical trial
data support a standard adjuvant regimen. Clinical trial participation is encouraged. Phase Il trials support the following combinations: gemcitabine/cisplatin,
gemcitabine/oxaliplatin, gemcitabine/capecitabine, capecitabine/cisplatin, capecitabine/ oxaliplatin, 5-fluorouracil/oxaliplatin, 5-fluorouracil/cisplatin, and the
single agents gemcitabine, capecitabine, and 5-fluorouracil in the unresectable or metastatic setting. (Hezel AF, Zhu AX. Systemic therapy for biliary tract
cancers. Oncologist 2008;13:415-423.)

INo data support aggressive surveillance. A patient/physician discussion should take place regarding appropriate follow-up schedules/imaging.

INTRA-2

Version 2.2014, 04-01-14 ©2014 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.
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PRINCIPLES OF SURGERY'?

« A preoperative biopsy is not always necessary before proceeding with a definitive, potentially curative resection. A suspicious mass
on imaging in the proper clinical setting should be treated as malignant.

« Diagnostic laparoscopy to rule out unresectable disseminated disease should be considered

« Initial exploration should assess for multifocal hepatic disease, lymph node metastases, and distant metastases. Lymph node
metastases beyond the porta hepatis and distant metastatic disease contraindicate resection.

» Hepatic resection with negative margins is the goal of surgical therapy. Although major resections are often necessary, wedge
resections and segmental resections are all appropriate given that a negative margin can be achieved.

* A portal lymphadenectomy is reasonable because it provides relevant staging information.

» Multifocal liver disease is generally representative of metastatic disease and is a contraindication to resection. In highly selected
cases with limited multifocal disease resection can be considered.

» Gross lymph node metastases to the porta hepatis portend a poor prognosis and resection should only be considered in highly
selected cases.

1Endo I, Gonen M, Yopp A. Intraheptic cholangiocarcinoma: rising frequency, improved survival and determinants of outcome after resection. Ann Surg
2008;248:84-96.

2de Jong MC, Nathan H, Sotiropoulos GC. Intrahepatic cholangiocarcinoma: an international multi-institutional analysis of prognostic factors. J Clin Oncol
2011;29:3140-3145.T.

INTRA-A

Clinical trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged. All
recommendations are category 2A unless otherwise indicated.
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PRESENTATION

* Pain

» Jaundice

* Abnormal liver
function tests
(LFTs)

* Obstruction or
abnormality on
imaging

—>

WORKUP

* H&P

* CT/MRI (assess for
vascular invasion)?

* Chest CT

« Cholangiography®

 Consider CEA

» Consider CA 19-9

*LFTs

« Surgical consultation

 Consider endoscopic
ultrasound (EUS)

Unresectable® —»

Resectabled —»

Metastatic

. —>
disease

« Biliary drainage,

if indicated

* Biopsy®

« Surgical
exploration®

« Consider
laparoscopic
staging

« Consider
preoperative
biliary drainage

« Biliary drainage|

if indicated
* Biopsy

-

‘

PRIMARY TREATMENT

Options:

(category 1)
* Clinical trial

» Supportive care

Unresectable, see above

Resectabled —»Resection

Options®:

» Gemcitabine/cisplatin combination therapy?

* Fluoropyrimidine based or other
gemcitabine-based chemotherapy regimen?
« Fluoropyrimidine chemoradiation”

See Adjuvant
Treatment and
Surveillance
(EXTRA-2)

» Gemcitabine/cisplatin combination therapy9

(category 1)
* Clinical trial

* Fluoropyrimidine-based or other
gemcitabine-based chemotherapy regimen?

« Supportive care

before biopsy.

@Recommend delayed contrast-enhanced imaging.

dSee Principles of Surgery (EXTRA-A).
€Surgery may be performed when index of suspicion is high; biopsy not required.

bNoninvasive cholangiography with cross-sectional imaging.

fOrder does not indicate preference. The choice of treatment modality may depend on extent/location of disease and institutional capabilites.

CBefore biopsy, evaluate if patient is a surgical or transplant candidate. If patient is a potential transplant candidate, consider referral to transplant center

9A recent phase lll trial supporting gemcitabine/cisplatin has been reported for patients with advanced or metastatic biliary tract cancer. (Valle JW, Wasan
HS, Palmer DD, et al. Cisplatin plus gemcitabine versus gemcitabine for biliary tract cancer. N Engl J Med 2010;362:1273-1281.) Clinical trial participation
is encouraged. Phase Il trials support the following combinations: gemcitabine/oxaliplatin, gemcitabine/capecitabine, capecitabine/cisplatin, capecitabine/
oxaliplatin, 5-fluorouracil/oxaliplatin, 5-fluorouracil/cisplatin, and the single agents gemcitabine, capecitabine, and 5-fluorouracil in the unresectable or
metastatic setting. (Hezel AF, Zhu AX. Systemic therapy for biliary tract cancers. Oncologist 2008;13:415-423.)

hLimited clinical trial data are available to define a standard regimen or definitive benefit. Clinical trial participation is encouraged. (Macdonald OK, Crane CH.

Palliative and postoperative radiotherapy in biliary tract cancer. Surg Oncol Clin N Am 2002;11:941-954.)

EXTRA-1

Version 2.2014, 04-01-14 ©2014 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.
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Resected, negative margin (R0),
Negative regional nodes

or

Carcinoma in situ at margin

Post
resection
status

Resected, positive margin (R1)’
or

Resected gross residual disease
(R2)

or

Positive regional nodes

—

ADJUVANT TREATMENT!

Observe

or

Fluoropyrimidine chemoradiation”
or

Fluoropyrimidine-based or
gemcitabine-based chemotherapyX
or

Clinical trial

Consider fluoropyrimidine
chemoradiation”

followed by additional
fluoropyrimidine-based or
gemcitabine-based chemotherapy
or

Fluoropyrimidine-based or
gemcitabine-based chemotherapy
for positive regional lymph nodes'

—

SURVEILLANCE

Consider imaging every
6 mo for 2 y™
as clinically indicated

2012;30:1934-1940).

IR1 or R2 resections should be evaluated by a multidisciplinary team.

kLimited clinical trial data are available to define a standard regimen. Clinical trial participation is encouraged.

INo randomized phase llI clinical trial data support a standard adjuvant regimen. Clinical trial participation is encouraged. Phase |l trials support the following
combinations: gemcitabine/cisplatin, gemcitabine/oxaliplatin, gemcitabine/capecitabine capecitabine/cisplatin, capecitabine/oxaliplatin, 5-fluorouracil/
oxaliplatin, 5-fluorouracil/cisplatin, and the single agents gemcitabine, capecitabine, and 5-fluorouracil in the unresectable or metastatic setting. (Hezel AF,
Zhu AX. Systemic therapy for biliary tract cancers. Oncologist 2008;13:415-423.)

MNo data support aggressive surveillance. A patient/physician discussion should take place regarding appropriate follow-up schedules/imaging.

NLimited clinical trial data are available to define a standard regimen or definitive benefit. Clinical trial participation is encouraged. (Macdonald OK, Crane CH.
Palliative and postoperative radiotherapy in biliary tract cancer. Surg Oncol Clin N Am 2002;11:941-954.)

iAdjuvant chemotherapy or chemoradiation has been associated with survival benefit in patients with biliary tract cancers, especially in patients with lymph
node-positive disease (Horgan AM, Amir E, Walter T, Knox JJ. Adjuvant therapy of biliary tract cancer: a systemic review and meta-analysis. J Clin Oncol

EXTRA-2

Clinical trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged. All
recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF SURGERY

* The basic principle is a complete resection with negative margins and regional lymphadenectomy. This generally requires a
pancreaticoduodenectomy for distal bile duct tumors and a major hepatic resection for hilar tumors. Rarely, a mid bile duct tumor can be
resected with a bile duct resection and regional lymphadenectomy.

« Diagnostic laparoscopy should be considered.

* Occasionally a bile duct tumor will involve the biliary tree over a long distance such that a hepatic resection and
pancreaticoduodenectomy will be necessary. These are relatively morbid procedures and should only be performed in very healthy
patients without significant comorbidity. Nonetheless, these can be potentially curative procedures and should be considered in the
proper clinical setting. Combined liver and pancreatic resections performed to clear distant nodal disease are not recommended.

Hilar cholangiocarcinoma

» Detailed descriptions of imaging assessment of resectability are beyond the scope of this outline. The basic principle is that the tumor
will need to be resected along with the involved biliary tree and the involved hemi-liver with a reasonable chance of a margin negativere
section. The contralateral liver requires intact arterial and portal inflow as well as biliary drainage.!?3

* Detailed descriptions of preoperative surgical planning are beyond the scope of this outline but require an assessment of the future liver
remnant (FLR). This requires an assessment of biliary drainage and volumetrics of the FLR. Although not necessary in all cases, the use
of preoperative biliary drainage of the FLR and contralateral portal vein embolization should be considered in cases of a small future liver
remnant.*®

« Initial exploration rules out distant metastatic disease to the liver, peritoneum, or distant lymph nodes beyond the porta hepatis, because
these findings contraindicate resection. Further exploration must confirm local resectability.

+ Because hilar tumors, by definition, abut or invade the central portion of the liver they require major hepatic resections on the involved
side to encompass the biliary confluence and generally require a caudate resection.

» Resection and reconstruction of the portal vein and/or hepatic artery may be necessary for complete resection and require expertise in
these procedures.

» Biliary reconstruction is generally through a Roux-en-Y hepaticojejunostomy.

* Aregional lymphadenectomy of the porta hepatis is performed.

* Frozen section assessment of proximal and distal bile duct margins are recommended if further resection can be performed.

Distal cholangiocarcinoma
« Initial assessment to rule out distant metastatic disease and local resectability.
* The operation generally requires a pancreaticoduodenectomy with typical reconstruction.

1Nishio H, Nagino M, Nimura Y. Surgical management of hilar cholangiocarcinoma: the Nagoya experience. HPB (Oxford) 2005;7:259-262.

2Matsuo K, Rocha FG, Ito K, et al. The Blumgart preoperative staging system for hilar cholangiocarcinoma: analysis of resectability and outcomes in 380
patients. J Am Coll Surg 2012;215:343-355.

3Jarnagin WR, Fong Y, DeMatteo RP, et al. Staging, resectability and outcomes in 225 patients with hilar cholangiocarcinoma. Ann Surg 2001;234:507-517.
4Nimura Y. Preoperative biliary drainage before resection for cholangiocarcinoma. HPB (Oxford) 2008;10:130-133.

SKennedy TJ, Yopp A, Qin Y, et al. Role of preoparative biliary drainage of live remnant prior to extended liver resection of hilar cholangiocarcinoma. HPB
(Oxford) 2009;11:445-451.

EXTRA-A, EXTRA-A
1of2 20f2

Version 2.2014, 04-01-14 ©2014 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.
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Text cont. from page 1153.

gallbladder), a result of chronic inflammation of the
gallbladder, has also been regarded as a risk factor
for gallbladder cancer.” Recent reports, however, sug-
gest that the risk of developing gallbladder cancer in
patients with gallbladder calcification is much lower
than anticipated (6% compared with 1% in patients
without gallbladder calcifications).”® Other risk fac-
tors include anomalous pancreaticobiliary duct junc-
tions, gallbladder polyps (solitary and symptomatic
polyps >1 c¢m), chronic typhoid infection, adenomy-
omatosis of the gallbladder, and inflammatory bowel
disease.®*!® Prophylactic cholecystectomy may be
beneficial for patients who are at high risk of devel-
oping gallbladder cancer.’

Staging and Prognosis

In the AJCC staging system, gallbladder cancer is
classified into 4 stages based on the depth of invasion
into the gallbladder wall and the extent of spread to
surrounding organs and lymph nodes. In the revised
2010 AJCC staging system, stage groupings have
been changed to better correlate with the extent of
cystic duct and lymph node involvement, resectabil-
ity of the tumor, and patient outcome.!' Lymph node
metastasis is now classified as stage IIIB (N1) or IVB
(N2), and locally unresectable T4 tumors have been
reclassified as stage [V. An analysis of 10,705 patients
diagnosed with gallbladder cancer between 1989 and
1996 in the National Cancer Database showed that
this revised staging system provided an improved
prognostic discrimination of patients with stage III
and [V disease."?

Tumor stage is the strongest prognostic factor for
patients with gallbladder cancer.?"® In an analysis of
approximately 2500 patients with gallbladder can-
cer from hospital cancer registries throughout the
United States, the 5-year survival rates were 60%,
39%, and 15% for patients with stage O, I, and III
disease, respectively, whereas the corresponding sur-
vival rates were only 5% and 1% for patients with
stage III and IV disease, respectively.? Results from
a retrospective analysis of 435 patients treated at a
single center showed a median overall survival (OS)
of 10.3 months for the entire cohort of patients.!
The median survival was 12.9 and 5.8 months for
those presenting with stage IA-III and stage IV dis-
ease, respectively. In a recent report of 122 patients
with gallbladder cancer identified in a prospectively
maintained database, liver involvement was associ-
ated with decreased relapse-free survival (RFS) and

disease-specific survival for patients with T2 tu-
mors (median RFS was 12 months vs not reached
for patients without liver involvement, P=.004;
median disease-specific survival was 25 months vs
not reached for patients without liver involvement,
P=.003) but not in patients with T1b tumors.'*

Diagnosis

Gallbladder cancer is often diagnosed at an advanced
stage because of the aggressive nature of the tumor,
which can spread rapidly. Another factor contribut-
ing to late diagnosis of gallbladder cancer is a clini-
cal presentation that mimics that of biliary colic or
chronic cholecystitis. Hence, it is not uncommon
for a diagnosis of gallbladder cancer to be an inci-
dental finding at cholecystectomy for a benign gall-
bladder disease or, more frequently, on pathologic
review following cholecystectomy for symptomatic
cholelithiasis. In a retrospective review of 435 pa-
tients diagnosed and treated with curative resection
at a single center during 1995 to 2005, 123 patients
(47%) were diagnosed with gallbladder cancer as an
incidental finding during laparoscopic cholecystec-
tomy.”> Other possible clinical presentations of gall-
bladder cancer include a suspicious mass detected on
ultrasound or biliary tract obstruction with jaundice.
The presence of jaundice in patients with gallblad-
der cancer is usually associated with a poor progno-
sis; patients with jaundice are more likely to have
advanced-stage disease (96% vs 60%; P<.001) and
significantly lower disease-specific survival (6 vs 16
months; P<.0001) than those without jaundice.?

Workup

The initial workup of patients presenting with a
gallbladder mass or disease suspicious for gallblad-
der cancer should include liver function tests and
an assessment of hepatic reserve. High-quality cross-
sectional imaging (ultrasound, CT, or MRI) of the
chest, abdomen, and pelvis is recommended to
evaluate tumor penetration within the wall of the
gallbladder to determine the presence of nodal and
distant metastases and to detect the extent of direct
tumor invasion of other organs/biliary system or ma-
jor vascular invasion.'® CT is more useful than ultra-
sound for the detection of lymph node involvement,
adjacent organ invasion, and distant metastasis; MRI
may be useful for distinguishing benign conditions
from gallbladder cancer.’ Although the role of PET

scan has not been established in the evaluation of
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patients with gallbladder cancer, emerging evidence
indicates that it may be useful for detecting regional
lymph node metastases and distant metastatic dis-
ease in patients with otherwise potentially resectable
disease.!""

For patients presenting with jaundice, additional
workup should include cholangiography to evaluate
for hepatic and biliary invasion of tumor. Noninva-
sive magnetic resonance cholangiography (MRCP)
is preferred over endoscopic retrograde cholangio-
pancreatography (ERCP) or percutaneous transhe-
patic cholangiography (PTC), unless a therapeutic
intervention is planned.!®

Carcinoembryonic antigen (CEA) and CA 19-9
testing could be considered as part of initial work-
up (in conjunction with imaging studies). Elevated
serum CEA levels (>4.0 ng/mL) or CA 19-9 levels
(>20.0 units/mL) could be suggestive of gallbladder
cancer.”’. Although CA 19-9 had higher specific-
ity than CEA (92.7% vs 79.2%), its sensitivity was
lower (50.0% vs 79.4%). However, these markers
are not specific for gallbladder cancer, and CA 19-9
could also be elevated in patients with jaundice from
other benign causes.

Surgical Management

The surgical approach to the management of all
patients with resectable gallbladder cancer is the
same, except that in patients with an incidental
finding of gallbladder cancer on pathologic review,
the gallbladder has been removed. Complete resec-
tion with negative margins remains the only curative
treatment for patients with gallbladder cancer.?! The
optimal resection consists of cholecystectomy with a
limited hepatic resection (segments IVB and V), and
portal lymphadenectomy to encompass the tumor
with negative margins.”? Lymphadenectomy should
include lymph nodes in the porta hepatis, gastrohe-
patic ligament, and retroduodenal regions, without
routine resection of the bile duct if possible. Extend-
ed hepatic resections (beyond segments IVB and V)
and resection of the bile duct may be necessary in
some patients to obtain negative margins, depend-
ing on the stage and location of the tumor, depth of
tumor invasion, proximity to adjacent organs, and
expertise of the surgeon.

A simple cholecystectomy is an adequate treat-
ment for patients with Tla tumors, with the long-
term survival rates approaching 100%.” Although
cholecystectomy combined with hepatic resection

and lymphadenectomy is associated with an im-
proved survival for patients with T2 or higher tu-
mors, no definite evidence exists regarding the ben-
efit of radical resection over simple cholecystectomy
for patients with T1b tumors.?*?’ Some studies have
demonstrated a significant improvement in cancer-
specific survival among patients with T1b and T2
tumors, and no improvement in survival among pa-
tients with T3 tumors.?”"*” Other reports suggest that
a survival benefit associated with extended resection
and lymphadenectomy is seen only in patients with
T2 tumors and some with T3 tumors with localized
hepatic invasion and limited regional node involve-
ment.”®? Major hepatic resection and bile duct re-
section have also been shown to increase morbidity
without improvement in survival.?>*® A multivariate
analysis of prospective data collected on 104 patients
undergoing surgery for gallbladder cancer from 1990
to 2002 showed that higher T and N stage, poor dif-
ferentiation, and common bile duct involvement
were independent predictors of poor disease-specific
survival.*® Major hepatectomy and common bile duct
excision significantly increased overall perioperative
morbidity (53%) and were not independently associ-
ated with long-term survival.*® Fuks et al? from the
AFS-GBC-2009 study group also reported that bile
duct resection resulted in a postoperative morbidity
rate of 60% in patients with an incidental finding
of gallbladder cancer. However, for patients with
incidental findings of gallbladder cancer, Pawlik et
al’! reported that common duct resection should be
performed at the time of re-resection for those with
positive cystic duct margins, because of the presence
of residual disease.

With these data in mind, the guidelines recom-
mend that extended hepatic (beyond segments IVB
and V) and bile duct resections should be performed
only when necessary to obtain negative margins (RO
resection) in certain clinical situations, as discussed
earlier.”>"%

Among patients with an incidental finding of
gallbladder cancer, some evidence shows that a de-
layed resection due to referral to a tertiary cancer
center or a radical resection following an initial
noncurative procedure is not associated with a sur-
vival deficit compared with immediate resection.’>*
However, these comparisons are difficult to interpret
because of selection bias. Nevertheless, in all pa-
tients with convincing clinical evidence of gallblad-
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der cancer, the guidelines recommend that surgery
should be performed by an experienced surgeon who
is prepared to perform a definitive resection of the
tumor. If expertise is unavailable, patients should
be referred to a center with available expertise. The
panel is also of the opinion that surgery should not
be performed in situations where the extent and re-
sectability of the disease has not been established.

Management of Resectable Disease

All patients should undergo cross-sectional imag-
ing (ultrasound, CT, or MRI) of the chest, abdo-
men, and pelvis before surgery to evaluate for the
presence of distant metastases. Staging laparoscopy
has been shown to identify radiographically occult
disseminated disease in patients with primary gall-
bladder cancer.’* In a prospective study that evalu-
ated the role of staging laparoscopy in 409 patients
diagnosed with primary gallbladder cancer, Agarwal
et al** reported a significantly higher yield in locally
advanced tumors compared with early-stage tumors
(25.2% vs 10.7%; P=.02); the accuracy for detecting
unresectable disease and a detectable lesion in local-
ly advanced tumors (56.0% and 94.1%, respectively)
was similar to that in early-stage tumors (54.6% and
100.0%, respectively). The use of staging laparos-
copy obviated the need for laparotomy in 55.9% of
patients with unresectable disease. Staging laparos-
copy, however, is of relatively low yield in patients
with an incidental finding of gallbladder cancer, be-
cause disseminated disease is relatively uncommon;
higher yields may be obtained in patients who are at
higher risk for disseminated metastases (those with
poorly differentiated, T3 or higher tumors or mar-
gin-positive tumors at cholecystectomy).*® Because
the risk of peritoneal metastases is high for patients
with primary gallbladder cancer, staging laparoscopy
should be considered for if no distant metastases are
found on imaging or if any suspicion exists of met-
astatic disease on imaging that is not amenable to
percutaneous biopsy.** In patients with an inciden-
tal finding of gallbladder cancer, staging laparoscopy
can be considered in those who are at high risk for
disseminated metastases.”

Radical cholecystectomy (cholecystectomy plus
en bloc hepatic resection and lymphadenectomy
with or without bile duct excision) is the preferred
primary treatment for patients with an incidental
finding of gallbladder cancer at surgery. The guide-
lines also recommend intraoperative staging and

procurement of frozen section of gallbladder for bi-
opsy (in selected cases if the diagnosis is not clear)
before definitive resection.

Among patients with an incidental finding of
gallbladder cancer on pathologic review, those with
T1a lesions may be observed if the tumor margins are
negative, because these tumors have not penetrated
the muscle layer and long-term survival approaches
100% with simple cholecystectomy.”? Extended he-
patic resection and lymphadenectomy with or without
bile duct excision is recommended for patients with
T1b or greater lesions.?>?"*8 Aggressive re-resection to
achieve negative margins is often performed for pa-
tients with an incidental finding of T1b, T2, or T3
gallbladder cancer, because a significant percentage of
these patients have been found to harbor residual dis-
ease within the liver and common bile duct.’*?! Port
site resection was not associated with improved sur-
vival or disease recurrence in patients with incidental
findings of gallbladder cancer and should not be con-
sidered during definitive resection.*®*’

For patients with a suspicious mass detected on
imaging or in patients presenting with jaundice, the
guidelines recommend cholecystectomy plus en bloc
hepatic resection and lymphadenectomy with or
without bile duct excision. A biopsy is not necessary
and a diagnostic laparoscopy is recommended before
definitive resection.** In selected patients where the
diagnosis is not clear it may be reasonable to perform
a cholecystectomy (including intraoperative frozen
section) followed by the definitive resection during
the same setting if pathology confirms cancer. How-
ever, jaundice in patients with gallbladder cancer is
considered a relative contraindication to surgery and
outcomes are generally poor in these patients; only a
portion of those with node-negative disease poten-
tially benefit from complete resection.!>*® In patients
with jaundice, if gallbladder cancer is suspected, sur-
gery should only be performed with a curative intent.
These patients should be carefully evaluated before
surgery and referral to an experienced center should
be considered.

The optimal adjuvant treatment strategy for pa-
tients with resected gallbladder cancer has not been
determined and limited clinical trial data support a
standard regimen for adjuvant treatment. A multi-
variate Cox proportional hazards model developed
to make individualized predictions of survival from
the addition of radiotherapy following gallbladder
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cancer resection showed that the greatest benefit of
radiotherapy was seen in patients with T2 or higher-
stage tumors and node-positive disease.*** Results of
these studies support omitting adjuvant chemoradia-
tion in the postsurgical treatment of patients with
gallbladder cancer characterized as T1b, NO.

The guidelines have included consideration of
fluoropyrimidine chemoradiation (except Tla or
T1b,NO) and fluoropyrimidine or gemcitabine che-
motherapy as options for adjuvant treatment. See
“Adjuvant Chemotherapy and Chemoradiation for
Biliary Tract Cancers,” page 1172.

Management of Unresectable or Metastatic
Disease

Preoperative evaluation and a biopsy to confirm the
diagnosis is recommended for patients with unre-
sectable (includes tumors with distant lymph node
metastases in the celiac axis or aortocaval groove)
or metastatic disease (includes distant metastases,
nodal metastases beyond the porta hepatis, and ex-
tensive involvement of the porta hepatis causing
jaundice or vascular encasement). Primary options
for these patients include (1) a clinical trial; (2)
fluoropyrimidine-based or gemcitabine-based che-
motherapy; or (3) best supportive care. In addition,
fluoropyrimidine chemoradiation is included as an
option for patients with unresectable disease. See
“Chemotherapy and Chemoradiation for Advanced
Biliary Tract Cancers,” page 1174.

In patients with unresectable or metastatic gall-
bladder cancer and jaundice, biliary drainage is an
appropriate palliative procedure and should be per-
formed before instituting chemotherapy if techni-
cally feasible.’® Biliary drainage followed by chemo-
therapy can result in improved quality of life. CA
19-9 testing can be considered after biliary decom-
pression.

Surveillance

No data support aggressive surveillance follow-
ing resection of gallbladder cancer; determination
of appropriate follow-up schedule/imaging should
include a careful patient/physician discussion. It is
recommended that follow-up of patients undergoing
an extended cholecystectomy for gallbladder cancer
should include consideration of imaging studies ev-
ery 6 months for 2 years. Re-evaluation according to
the initial workup should be considered in the event
of disease relapse or progression.

Cholangiocarcinomas

Cholangiocarcinomas encompass all tumors origi-
nating in the epithelium of the bile duct. More than
90% of cholangiocarcinomas are adenocarcinomas
and are broadly divided into 3 histologic types based
on their growth patterns: mass-forming, periductal-
infiltrating, and intraductal-growing.*! Cholangio-
carcinomas are diagnosed throughout the biliary
tree and are typically classified as either intrahepatic
or extrahepatic cholangiocarcinoma. Extrahepatic
cholangiocarcinomas are more common than intra-
hepatic cholangiocarcinomas.

Intrahepatic cholangiocarcinomas (also known
as peripheral cholangiocarcinomas) are located within
the hepatic parenchyma and have also been called
peripheral cholangiocarcinomas (see Figure 1, available
online, in these guidelines, at NCCN.org). Extrahe-
patic cholangiocarcinomas occur anywhere within
the common hepatic duct, at or near the junction
of the right and left hepatic ducts, or the common
bile duct, including the intrapancreatic portion, and
are further classified into hilar or distal tumors (see
Figure 1). Hilar cholangiocarcinomas (also called
Klatskin tumors) occur at or near the junction of the
right and left hepatic ducts; distal cholangiocarcino-
mas are extrahepatic lesions arising in the extrahe-
patic bile ducts above the ampulla of Vater.# Hilar
cholangiocarcinomas are the most common type of
extrahepatic cholangiocarcinomas.

These NCCN Guidelines discuss the clinical
management of patients with intrahepatic and ex-
trahepatic cholangiocarcinomas, including the hilar
cholangiocarcinomas and the distal bile duct tumors.
Tumors of the ampulla of Vater are not included.

Risk Factors

No predisposing factors have been identified in most
patients diagnosed with cholangiocarcinoma,* al-
though evidence shows that particular risk factors
may be associated with the disease in some patients.
These risk factors, like those for gallbladder cancer,
are associated with the presence of chronic inflam-
mation. Primary sclerosing cholangitis, chronic cal-
culi of the bile duct (hepatolithiasis), choledochal
cysts, and liver fluke infections are well-established
risk factors for cholangiocarcinoma. Unlike gallblad-
der cancer, however, cholelithiasis is not thought to
be closely linked with cholangiocarcinoma.* Other
potential but less-established risk factors include in-
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flammatory bowel disease, hepatitis C virus, hepatitis
B virus, cirrhosis, diabetes, obesity, alcohol, and to-
bacco. Recently, several case-controlled studies from
Asian and Western countries have reported hepa-
titis C viral infection as a significant risk factor for
intrahepatic cholangiocarcinoma.*®* This may be
responsible for the increased incidence of intrahe-
patic cholangiocarcinoma recently observed at some
centers, although future studies are needed to further
explore this putative association.

Staging and Prognosis
Intrahepatic Cholangiocarcinoma: In the 6th edi-
tion of the AJCC staging system, intrahepatic chol-
angiocarcinoma was staged identically to HCC.
However, this staging system did not include predic-
tive clinicopathologic features (multiple hepatic tu-
mors, regional nodal involvement, and large tumor
size) that are specific to intrahepatic cholangiocar-
cinoma.” In more recent reports, tumor size had no
effect on survival in patients undergoing surgery.’">?
In a SEER database analysis of 598 patients with in-
trahepatic cholangiocarcinoma who had undergone
surgery, Nathan et al’! first reported that multiple
lesions and vascular invasion predicted an adverse
prognosis following resection, and lymph node status
was of prognostic significance among patients with-
out distant metastases. In this study, tumor size had no
independent effect on survival. These findings were
confirmed in a subsequent multi-institutional inter-
national study of 449 patients undergoing surgery for
intrahepatic cholangiocarcinoma.”? The 5-year sur-
vival rate was higher for patients who lacked all 3
risk factors (multiple tumors, vascular invasion, and
N1 disease) than for those with one or more risk fac-
tors (38.3%, 27.3%, and 18.1%, respectively), and,
more importantly, tumor number and vascular inva-
sion were of prognostic significance only in patients
with NO disease. Although tumor size was associated
with survival in the univariate analysis, it was not of
prognostic significance in the multivariate analysis.
In the revised 7th edition of the AJCC staging
system, intrahepatic cholangiocarcinoma has a new
staging classification that is independent of the stag-
ing classification used for HCC.!! The new classifica-
tion focuses on multiple tumors, vascular invasion,
and lymph node metastasis. Farges et al’® from the
AFC-IHCC study group validated the new staging
classification in 163 patients with resectable intra-

hepatic cholangiocarcinoma. The revised classifica-
tion was useful in predicting survival according to
the TNM staging. With a median follow-up of 34
months, the median survival was not reached for pa-
tients with stage I disease, was 53 months for those
with stage I disease (P=.01), and was 16 months for
those with stage 11l disease (P<.0001).

Extrahepatic Cholangiocarcinoma: In the previous
A]JCC classification, extrahepatic cholangiocarcino-
mas (hilar, middle, and distal tumors) were grouped
together as a single entity. The 7th edition of AJCC
staging system includes a separate TNM classifica-
tion for hilar and distal bile duct tumors based on the
extent of liver involvement and distant metastatic
disease.!! Although the depth of tumor invasion is
not part of the TNM classification, it has been iden-
tified as an independent predictor of outcome in pa-
tients with distal and hilar cholangiocarcinomas.’**

The modified Bismuth-Corlette staging system>®
and the Blumgart staging system’’ are used to classify
hilar cholangiocarcinomas. The modified Bismuth-
Corlette staging system classifies hilar cholangiocar-
cinomas into 4 types based on the extent of biliary
duct involvement. However, this does not include
other clinicopathologic features, such as vascular
encasement, lymph node involvement, distant me-
tastases, and liver atopy. In addition, both the AJCC
and the Bismuth-Corlette staging systems are not
useful for predicting resectability or survival. The
Blumgart staging system developed by Jarnagin et
al’”® is a useful preoperative staging system that pre-
dicts resectability, likelihood of metastatic disease,
and survival. In this staging system, the hilar chol-
angiocarcinomas are classified into 3 stages (T1-3)
based on the location and extent of bile duct in-
volvement, the presence or absence of portal venous
invasion, and hepatic lobar atrophy.”” Negative his-
tologic margins, concomitant partial hepatectomy,
and well-differentiated tumor histology were associ-
ated with improved outcome after resection; increas-
ing T stage correlated significantly with reduced RO
resection rate, distant metastatic disease, and lower
median survival.’®

Diagnosis

Early-stage cholangiocarcinomas are typically as-
ymptomatic. Patients with intrahepatic cholan-
giocarcinoma are more likely to present with non-
specific symptoms, such as fever, weight loss, and/
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or abdominal pain; symptoms of biliary obstruction
are uncommon. Alternatively, intrahepatic chol-
angiocarcinoma may be detected incidentally as an
isolated intrahepatic mass on imaging.” In contrast,
patients with extrahepatic cholangiocarcinoma are
likely to present with jaundice followed by evidence
of a biliary obstruction or abnormality on subsequent
imaging.

Workup
The initial workup should include liver function
tests. CEA and CA 19-9 testing can be considered,
although these markers are not specific for cholan-
giocarcinoma; they are also associated with other
malignancies and benign conditions.®® Early surgi-
cal consultation with a multidisciplinary team is
recommended as part of the initial workup for the
assessment of resectability in intrahepatic and extra-
hepatic cholangiocarcinomas. The panel emphasizes
that a multidisciplinary review of imaging studies in-
volving experienced radiologists and surgeons is nec-
essary to stage the disease and determine potential
treatment options (ie, resection or other approach).
Direct visualization of the bile duct with direct-
ed biopsies is the ideal technique for the workup of
cholangiocarcinoma. Delayed-contrast CT/MRI to
assess the involvement of the liver, major vessels,
nearby lymph nodes, and distant sites is also recom-
mended when extrahepatic cholangiocarcinoma is
suspected.®’ Although no pathognomonic CT/MRI
features are associated with intrahepatic cholangio-
carcinoma, CT/MRI is used to help determine tumor
resectability by characterizing the primary tumor, its
relationship to nearby major vessels and the biliary
tree, the presence of satellite lesions and distant me-
tastases in the liver, and lymph node involvement,
if present.®® In addition, chest imaging should be
performed, and laparoscopy may be performed in
conjunction with surgery if no distant metastasis is
found. Endoscopic ultrasound may be useful in dis-
tal common bile duct cancers for defining a mass
or abnormal thickening, which can direct biopsies.
Esophagogastroduodenoscopy and colonoscopy are
recommended as part of the initial workup for pa-
tients with intrahepatic cholangiocarcinoma.
MRCP is increasingly being used as a noninva-
sive alternative to ERCP for the diagnosis of bile
duct cancers.®*® It has been shown to have a higher
sensitivity, specificity, and diagnostic accuracy than
ERCP in the diagnosis and pretreatment staging of

hilar cholangiocarcinomas.®* Recent data also sup-
port the use of MRCP and CT as a noninvasive al-
ternative to ERCP for the assessment of bile duct
tumors.® ERCP/PTC should not be routinely rec-
ommended for the diagnosis of extrahepatic cholan-
giocarcinoma, because this is associated with com-
plications and contamination of the biliary tree. For
distal bile duct tumors in which a diagnosis is needed
or when palliation is indicated, an ERCP allows for
complete imaging of the bile duct and stenting of
the obstruction. In addition, brushes of the bile duct
can be obtained for pathologic evaluation. Because
many of the patients with extrahepatic cholangio-
carcinoma present with jaundice, additional workup
should include noninvasive cholangiography with
cross-sectional imaging to evaluate local tumor ex-
tent.! Although the role of PET imaging has not
been established in the evaluation of patients with
cholangiocarcinoma, emerging evidence indicates
that it may be useful for the detection of regional
lymph node metastases and distant metastatic dis-

ease in patients with otherwise potentially resectable
disease.!"19:66.67

Management of Intrahepatic
Cholangiocarcinoma

Complete resection is the only potentially curative
treatment for patients with resectable disease, al-
though most patients are not candidates for surgery
because of the presence of advanced disease at diag-
nosis. The optimal surgical margin associated with
improved survival and reduced risk of recurrence
in patients undergoing surgery remains uncertain,
with some reports documenting RO resection as a
significant predictor of survival and recurrence,’®"
whereas others suggest that margin status is not a sig-
nificant predictor of outcome.”™? Ribero et al” from
the Italian Intrahepatic Cholangiocarcinoma Study
Group reported that margin-negative resection was
associated with significantly higher survival rates
(estimated 5-year survival rates were 39.8% vs 4.7%
for patients with a positive margin) and significantly
lower recurrence rates (53.9% vs. 73.6% for those
with a positive margin); however, in patients who
had margin-negative resections, the margin width
had no long-term impact on survival (P=.61) or re-
currence (P>.05) after resection. Farges et al” from
the AFC-IHCC-2009 study group reported that al-
though R1 resection was the strongest independent
predictor of poor outcome in patients with pNO dis-
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ease undergoing surgery, its survival benefit was very
small in those with pN+ disease (median survival of
18 and 13 months, respectively, after RO and R1 re-
sections, respectively; P=.1). In this study, a margin
width greater than 5 mm was an independent predic-
tor of survival among patients with pNO disease with
RO resections, which is in contrast to the findings
reported by Ribero et al.”

Available evidence (although not conclusive)
supports the recommendation that hepatic resec-
tion with negative margins (wedge resections and
segmental resections) should be the goal of surgical
therapy for patients with potentially resectable dis-
ease.” Extensive hepatic resections are often neces-
sary to achieve clear margins, because most tumors
present as large masses.” Initial surgical explora-
tion should include assessment of multifocal liver
disease, lymph node metastases, and distant metas-
tases. A preoperative biopsy is not always necessary
before definitive and potentially curative resection.
Although multifocal liver tumors, lymph node me-
tastases to the porta hepatis, and distant metastases
are considered contraindications to surgery, surgi-
cal approaches can be considered in highly selected
patients. Patient selection for surgery is facilitated
by careful preoperative staging, which may include
laparoscopy to identify patients with unresectable or
disseminated metastatic disease.””™® Staging laparos-
copy has been shown to identify peritoneal metasta-
ses and liver metastases, with a yield of 36% and 67%
accuracy in patients with potentially resectable in-
trahepatic cholangiocarcinoma.” A portal lymphad-
enectomy is reasonable because it provides accurate
staging information. However, very few data support
the therapeutic benefit of routine lymph node dis-
section in patients undergoing surgery, particularly
in those with no lymph node involvement.”* How-
ever, because lymph node metastasis is an important
prognostic indicator of survival, lymphadenectomy
could be considered for patients with lymph node
metastases.”>"

The optimal adjuvant treatment strategy for
patients with resected intrahepatic cholangiocarci-
noma has not been determined and limited clinical
trial data support a standard regimen for adjuvant
treatment. Lymphovascular and perineural invasion,
lymph node metastasis, and tumor size of 5 cm or
greater have been reported as independent predic-
tors of recurrence and reduced overall survival after

resection.’® Because recurrence after resection is
common, these tumor-specific risk factors could be
considered criteria for selecting patients for adjuvant
treatment in clinical trials. Patients who have under-
gone an RO resection may be followed with observa-
tion alone. For patients found to have microscopic
tumor margins (R1) or residual local disease (R2)
after resection, it is essential for a multidisciplinary
team to review the available options on a case-by-
case basis. Although the optimal treatment strat-
egy has not been determined, adjuvant treatment
options include fluoropyrimidine-based or gem-
citabine-based chemotherapy for patients who have
undergone RO resection. Fluoropyrimidine chemo-
radiation or fluoropyrimidine-based or gemcitabine-
based chemotherapy are included as options for
patients with microscopic tumor margins (R1) or
positive regional nodes (see “Adjuvant Chemother-
apy and Chemoradiation for Biliary Tract Cancers,”
page 1172). Patients with residual local disease (R2)
should be managed as described herein for unresect-
able or metastatic disease.

Primary treatment options for patients with un-
resectable or metastatic disease include (1) a clini-
cal trial, (2) fluoropyrimidine-based or gemcitabine-
based chemotherapy, or (3) best supportive care. In
addition, fluoropyrimidine chemoradiation is includ-
ed as an option for patients with unresectable disease
(see “Chemotherapy and Chemoradiation for Ad-
vanced Biliary Tract Cancers,” page 1174).

Locoregional therapies such as radiofrequency
ablation (RFA),%% transarterial chemoembolization
(TACE),**° TACE with drug-eluting microspheres
(DEB-TACE),®¥°? and transarterial radioemboli-
zation (TARE) with yttrium-90 microspheres®®?-%
have been shown to be safe and effective in a small
series of patients with unresectable intrahepatic
cholangiocarcinomas. In a series of 17 patients with
primary unresectable intrahepatic cholangiocarcino-
ma, RFA resulted in a median progression-free sur-
vival (PES) of 32 months and OS of 38.5 months.%’
The results of 2 independent prospective studies
showed that the efficacy of TACE with irinotecan
DEB was similar to that of gemcitabine and oxalipla-
tin but was superior to that of TACE with mitomycin
in terms of PFS and OS for patients with unresect-
able intrahepatic cholangiocarcinoma.®” In another
series of 24 patients with unresectable intrahepatic
cholangiocarcinoma, TARE with yttrium-90 micro-
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spheres induced greater than 50% tumor necrosis
and 100% tumor necrosis in 77% and 9% of patients,
respectively, with a median OS of 14.9 months.”
Other series have also reported favorable response
rates and a survival benefit for patients with unre-
sectable intrahepatic cholangiocarcinoma treated
with TARE with yttrium-90 microspheres.’*”® How-
ever, because of the rarity of this disease, none of
these approaches has been evaluated in randomized
clinical trials. Nevertheless, based on the available
evidence as discussed earlier, the panel has included
locoregional therapy (category 2B) as an option for
patients with unresectable or metastatic disease.

Photodynamic therapy (PDT) is a relatively new
ablative therapy that involves intravenous injection
of a photosensitizing drug followed by selective irra-
diation with light of a specific wavelength to initiate
localized drug activation, and has been used for pallia-
tion in patients with cholangiocarcinoma. The com-
bination of PDT with biliary stenting was reported to
improve the OS of patients with unresectable cholan-
giocarcinoma in 2 small randomized clinical trials.”!®

Hepatic arterial infusion chemotherapy also has
been used in select centers for the treatment of pa-
tients with advanced and unresectable intrahepatic
cholangiocarcinoma.!®*"'% However, this approach
has not yet been evaluated in prospective random-
ized clinical trials.

Management of Extrahepatic
Cholangiocarcinoma
Complete resection with negative margins is the
only potentially curative treatment for patients with
resectable disease. The reported 5-year survival rates
after radical surgery are 20% to 42% and 16% to
52%, respectively, for patients with hilar and distal
cholangiocarcinomas.!®

Surgical margin status and lymph node metas-
tases are independent predictors of survival after re-
section.”>!% Regional lymphadenectomy of the porta
hepatis should be considered along with curative
resections.!®"1%® Because these surgical procedures
are associated with postoperative morbidity, they
should be performed in patients who are medically
fit for a major operation. Surgery is contraindicated
in patients with distant metastatic disease to the liv-
er, peritoneum, or distant lymph nodes beyond the
porta hepatis.

The type of surgical procedure for resectable
disease is based on the tumor’s anatomic location

on the biliary tract. Hilar resection of the involved
biliary tract and en bloc liver resection is recom-
mended for hilar tumors. Major bile duct excision
with frozen section assessment of proximal and dis-
tal bile duct margins and pancreaticoduodenectomy
are recommended for mid and distal tumors, respec-
tively. Very rare cases of small mid bile duct tumors
can be resected with an isolated bile duct resection.
A pancreaticoduodenectomy and a hepatic resection
would be required, in rare instances, for a bile duct
tumor with an extensive biliary tract involvement.
Combined hepatic and pancreatic resections to clear
distant nodal disease are not recommended.

In patients with hilar cholangiocarcinoma, ex-
tended hepatic resection (to encompass the biliary
confluence) with caudate lobectomy is strongly en-
couraged, because hilar tumors, by definition, abut or
invade the central portion of the liver. The recom-
mendation for extended liver resection is supported
by retrospective analyses showing a survival benefit
and decreased hepatic recurrence associated with ex-
tended hepatic resections.!® 1" Because this associa-
tion was maintained when only patients undergoing
an RO resection were considered, it cannot be solely
attributed to the increased likelihood of an RO resec-
tion when extended liver resection was performed,
although some reports suggest that extended hepatic
resections result in a higher probability of RO resec-
tion.!!11* Resection and reconstruction of the por-
tal vein and/or hepatic artery may be necessary for
complete resection, especially in patients with more
advanced disease.!>!1¢

Patient selection for surgery is facilitated by
careful preoperative staging, surgical exploration,
biopsy, and laparoscopy to identify patients with
unresectable or distant metastatic disease. A preop-
erative biopsy is not necessary if the index of suspi-
cion is high. Laparoscopy can identify most patients
with unresectable hilar cholangiocarcinoma, albeit
with a lower yield.!'"!'8 Connor et al''” reported that
the yield of laparoscopy alone was 24% in identify-
ing patients with unresectable hilar tumors, which
increased to 42% with an overall accuracy of 53%,
with the addition of intraoperative ultrasound. In
another report, Weber et al''® reported a higher yield
for T2/T3 tumors (36%) than T1 tumors (9%), sug-
gesting that staging laparoscopy may be more useful
for patients who are at higher risk for occult unre-
sectable disease.
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Although not routinely used in all patients un-
dergoing resection, the consensus of the panel is that
preoperative treatments, including biliary drainage
(using an endoscopic [ERCP] or percutaneous ap-
proach [PTC])!"!2?2 and contralateral portal vein
embolization,'?*!** should be considered for patients
with hilar cholangiocarcinoma with very low future
liver remnant volumes.

Among patients with resectable disease, those
who have undergone an RO resection and have nega-
tive regional nodes or those with carcinoma in situ
at margin may be followed with observation alone,
receive fluoropyrimidine chemoradiation, or receive
fluoropyrimidine or gemcitabine chemotherapy. How-
ever, limited clinical trial data are available to define
a standard regimen, and enrollment in a clinical trial
is encouraged. Patients with microscopic positive tu-
mor margins (R1), gross residual local disease (R2), or
positive regional lymph nodes after resection should
be evaluated by a multidisciplinary team to review
the available treatment options on a case-by-case
basis. Although the optimal treatment strategy has
not been established, treatment options include fluo-
ropyrimidine chemoradiation followed by additional
fluoropyrimidine or gemcitabine chemotherapy; or
fluoropyrimidine-based or gemcitabine-based chemo-
therapy for patients with positive regional nodes. Data
to support particular chemoradiation and chemother-
apy regimens are limited (see “Adjuvant Chemother-
apy and Chemoradiation for Biliary Tract Cancers,”
opposite column).

Patients with unresectable or metastatic disease
should be considered for biliary drainage using either
surgical bypass (although rarely used) or an endo-
scopic (ERCP) or percutaneous approach (PTC),
most often involving biliary stent placement.'?>-128
Biopsy is recommended to confirm the diagnosis
before the initiation of further treatment. Primary
treatment options include (1) a clinical trial, (2)
fluoropyrimidine-based or gemcitabine-based che-
motherapy, or (3) best supportive care. In addition,
fluoropyrimidine chemoradiation is included as an
option for patients with unresectable disease. Data
to support particular chemoradiation and chemo-
therapy regimens are limited (see “Chemotherapy
and Chemoradiation for Advanced Biliary Tract
Cancers,” page 1174).

Liver transplantation is the only other potential-
ly curative option for selected patients with non-dis-

seminated locally advanced hilar cholangiocarcino-
mas, with the 5-year survival rates ranging from 25%
to 42%.12°132 There is retrospective evidence sug-
gesting that neoadjuvant chemoradiation followed
by liver transplantation is highly effective for se-
lected patients with hilar cholangiocarcinoma.!>1%
Results from 2 studies suggest that the combination
of liver transplantation and neoadjuvant and/or ad-
juvant chemoradiation is associated with higher RFS
than a potentially curative resection.*” However,
in one of these studies substantial differences were
seen in the characteristics of patients in the 2 treat-
ment groups.'’® The panel encourages the continua-
tion of clinical research in this area. Liver transplan-
tation should be considered only for highly selected
patients with either unresectable disease with other-
wise normal biliary and hepatic function or under-
lying chronic liver disease precluding surgery. The
panel encourages continuation of clinical research
in this area.

Surveillance

No data support aggressive surveillance in patients
undergoing resection of cholangiocarcinoma; deter-
mination of appropriate follow-up schedule/imaging
should include a careful patient/physician discus-
sion. It is recommended that follow-up of patients
undergoing resection of cholangiocarcinoma should
include consideration of imaging studies every 6
months for 2 years. Reevaluation according to the
initial workup should be considered in the event of
disease progression.

Adjuvant Chemotherapy and
Chemoradiation for Biliary Tract Cancers

Local recurrence after surgery is a primary limita-
tion for cure in patients with biliary tract cancers,
which provides an important justification for the use
of adjuvant therapy. Nevertheless, the role of adju-
vant chemotherapy or chemoradiation therapy in
patients with resected biliary tract cancers is poorly
defined.!’®

Because of the low incidence of biliary tract can-
cers, the efficacy and safety of adjuvant chemother-
apy or chemoradiation therapy has been evaluated
mostly in retrospective studies that have included
only a small number of patients; these studies often
combined patients with gallbladder and bile duct
cancers, with a few exceptions. Despite the chal-
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lenges associated with accruing large numbers of pa-
tients with biliary tract cancer for randomized phase
III trials, it is widely recognized that efforts should
be made to conduct studies in which the individual
disease entities are evaluated separately.

Retrospective studies that have combined pa-
tients with gallbladder cancer and those with cholan-
giocarcinomas provide conflicting evidence regard-
ing the role of adjuvant therapy.*** A retrospective
analysis of 177 patients with either resected gallblad-
der cancer or hilar cholangiocarcinoma concluded
that based on the pattern of initial recurrence, adju-
vant treatment may not have a significant effect in
patients with gallbladder cancer, whereas it could be
a reasonable approach for patients with hilar chol-
angiocarcinoma. The initial recurrence rate involv-
ing a distant site was significantly higher for patients
with gallbladder cancer than for those with hilar
cholangiocarcinoma (85% and 41%, respectively;
P<.001).* In a more recent retrospective review of
a prospective database of 157 patients with resected
gallbladder cancer (n=63) and cholangiocarcinoma
(n=94), the authors reported that adjuvant therapy
did not significantly prolong survival for this group of
patients but identified an early resection with 1-cm
tumor-free margins as the best predictor of long-term
survival.’”® Conversely, in a recent systematic review
and meta-analysis of 6712 patients with biliary tract
cancers, Horgan et al'® reported an improvement in
OS (although nonsignificant) with adjuvant therapy
compared with surgery alone, with no difference be-
tween patients with gallbladder cancer and bile duct
cancers. Chemotherapy or chemoradiation therapy
was associated with statistically greater benefit than
radiotherapy alone, with the greatest benefit ob-
served in patients with lymph node—positive disease
and macroscopic residual disease (R1 resection).

In the only phase III randomized trial that eval-
uated adjuvant chemotherapy in patients with re-
sected pancreaticobiliary cancer, 508 patients (139
had cholangiocarcinoma and 140 had gallbladder
cancer) were randomly assigned to adjuvant che-
motherapy with fluorouracil and mitomycin C or to
a control arm.'"*! Results from the subgroup analy-
ses showed a significantly better 5-year disease-free
survival rate for patients with gallbladder cancer
treated with chemotherapy (20.3% vs 11.6% in the
control group; P=.02), although no significant dif-
ferences between the treatment arms were observed

for patients with biliary duct cancers, suggesting that
patients with gallbladder cancer undergoing noncu-
rative resection may derive survival benefit with ad-
juvant chemotherapy.

Among the retrospective studies that included
only the patients with gallbladder cancer, 2 large
analyses did not show a clear benefit for adjuvant
chemotherapy alone,"*!'* although in one study the
number of patients who received adjuvant chemo-
therapy was very limited (only 24 of 123 patients
who underwent curative resection received adjuvant
chemotherapy or chemoradiation or both),” and the
other study, which included patients treated during
1988 to 1997, did not include chemotherapy with
newer agents.'* In contrast, more-recent retrospec-
tive studies have concluded that adjuvant chemo-
radiation after RO resection might improve OS in
selected patients with T2 or T3 tumors and lymph
node—positive gallbladder cancer.'#*'% In a series of
47 patients with gallbladder cancer who underwent
resection followed by adjuvant chemoradiation, the
5-year OS rate was significantly higher after RO re-
section (52.8% vs 20.0%, and 0% for those with R1
and R2 resections, respectively; P=.0038)."¥ Adju-
vant chemoradiation after RO resection was associ-
ated with a good long-term survival rate even in pa-
tients with lymph node metastases.

Retrospective studies that included only patients
with resected extrahepatic cholangiocarcinoma sug-
gest that adjuvant chemoradiation may improve lo-
cal control and survival, although distant metastases
was the most common pattern of failure.'*'*’ In one
retrospective study of 168 patients with extrahepatic
cholangiocarcinoma treated with curative resection
followed by adjuvant chemoradiation, the 5-year lo-
cal control (58.5% vs 44.4%; P=.007), DES (32.1%
vs 26.1%; P=.041), and OS rates (36.5% vs 28.2%;
P=.049) were significantly better for patients who
received chemoradiation than for those who were
treated with surgery alone.'¥ Other studies have
suggested that adjuvant chemoradiation may have
a significant survival benefit only in a subgroup of
patients with T3 or T4 tumors or those with a high
risk of locoregional recurrence (R1 resection or posi-
tive lymph nodes).!*15%15! A nonrandomized, single-
center study of 120 patients with curatively resected
extrahepatic cholangiocarcinoma also showed that
5-FU-based adjuvant concurrent chemoradiation
followed by 5-FU-based adjuvant chemotherapy re-
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sulted in a significant survival benefit, especially in
patients with R1 resection or negative lymph nodes,
compared with 5-FU-based adjuvant concurrent
chemoradiation alone.!* The 3-year DFS rates for
concurrent chemoradiation therapy alone and con-
current chemoradiation therapy followed by adju-
vant chemotherapy were 27% and 45.2% (P=.04),
respectively. The corresponding OS rates were 31%
and 63% (P<.01), respectively. However, these find-
ings were not observed for patients with RO resection
or positive lymph nodes and those with T1 or T2
tumors.

Most of the collective experience of chemoradiation
in biliary tract cancers involves concurrent chemo-
radiation and fluorouracil. More recently, concur-
rent chemoradiation with capecitabine has also been
used.! 152 Concurrent chemoradiation with gem-
citabine is not recommended because of the limited
experience and toxicity associated with this treat-
ment."” Because of the limited data and the hetero-
geneity of patient populations included in many of
the published studies, in most cases the recommen-
dations in these NCCN Guidelines on the use of ad-
juvant chemotherapy or chemoradiation therapy are
not specific to the particular type of biliary tract can-
cer. Specific recommendations for fluoropyrimidine-
based or gemcitabine-based chemotherapy listed in
these NCCN Guidelines are based on the extrapola-
tion of data from studies of patients with advanced
disease. Additionally, some of the recommendations
are primarily based on practice patterns at NCCN
Member Institutions and retrospective studies from
single-center experiences.

Chemotherapy and Chemoradiation
for Advanced Biliary Tract Cancers

The prognosis of patients with advanced biliary tract
cancers is poor and the median survival for those
undergoing supportive care alone is short.”* The
survival benefit of chemotherapy (fluorouracil, leu-
covorin, and etoposide) over best supportive care for
patients with advanced biliary tract cancers was ini-
tially suggested in a phase I1I trial of 90 patients with
advanced pancreatic and biliary tract cancers, 37 of
whom had advanced biliary tract cancers.” In a re-
cent single-center randomized study of 81 patients
with unresectable gallbladder cancer, Sharma et al'*®
reported that modified gemcitabine and oxaliplatin

(GEMOX) improved PFS and OS compared with
best supportive care or fluorouracil. Median OS was
4.5, 4.6, and 9.5 months, respectively, for the best
supportive care, fluorouracil, and modified GEMOX
arms (P=.039). The corresponding PES was 2.8, 3.5,
and 8.5 months (P<.001).

Several phase II studies have also demonstrated the
efficacy of chemotherapy in the treatment of patients
with advanced biliary tract cancers.””>® The results
of a pooled analysis of 104 trials that included 2810
patients with advanced biliary tract cancers showed
that response and tumor control rates were higher for
the subgroup of patients receiving a combination of
gemcitabine and platinum-based agents.” In a retro-
spective study of 304 patients with unresectable bili-
ary tract cancers who were treated with gemcitabine
alone, a cisplatin-based regimen, or a fluoropyrim-
idine-based regimen, those receiving gemcitabine
were shown to have a lower risk of death.!® Most
importantly, the support for the use of gemcitabine-
based or fluoropyrimidine-based chemotherapy for
patients with advanced biliary tract cancers comes
from 4 randomized studies.!¢!-164

In a randomized phase II study of 51 patients, Ko-
rmek et al'®! established the efficacy and tolerance
of mitomycin in combination with gemcitabine or
capecitabine in previously untreated patients with
advanced biliary tract cancers. Mitomycin and
capecitabine was associated with superior complete
response rate (31% vs 20%), median PES (5.3 vs 4.2
months), and OS (9.25 vs 6.7 months). The results
of the 40955 EORTC trial showed that cisplatin and
fluorouracil was more active than high-dose fluoro-
uracil in terms of overall response rates (19% and
7.1%, respectively) and OS (8 and 5 months, respec-
tively), but the PFS was similar in both treatment
arms (3.3 months).'”” The randomized, controlled,
phase I[II ABC-02 study, which enrolled 410 patients
with locally advanced or metastatic cholangiocar-
cinoma, gallbladder cancer, or ampullary cancer,
showed that the combination of gemcitabine and
cisplatin improved OS and PFS by 30% over gem-
citabine alone.!'® Median OS was 11.7 versus 8.1
months, respectively (hazard ratio, 0.64; 95% CI,
0.52-0.80; P<.001), and median PFS was 8.0 versus
5.0 months, respectively (hazard ratio, 0.63; 95% CI,
0.51-0.77; P<.001), both in favor of the combination
arm. Although the rate of neutropenia was higher in
the group receiving gemcitabine and cisplatin, no
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significant difference was seen in the rate of neutro-
penia-associated infections between the arms. Oku-
saka et al'** also reported similar findings in a phase
II randomized study of 84 patients with advanced
biliary tract cancers. Based on these results, the com-
bination of gemcitabine and cisplatin is considered
to be the standard of care for first-line chemotherapy
for patients with advanced or metastatic biliary tract
cancers. Examples of other gemcitabine-based or flu-
oropyrimidine-based (fluorouracil or capecitabine)
regimens with demonstrated activity in phase II tri-
als include gemcitabine and cisplatin or oxaliplat-
in!®17; gemcitabine and fluoropyrimidine!™*'%; and
fluoropyrimidine and oxaliplatin or cisplatin.!®-1%3
Triple-drug chemotherapy regimens also have been
shown to be effective in patients with advanced bili-
ary tract cancers, albeit in a very small number of pa-
tients.'%1% The phase I trial that evaluated fluoro-
uracil, leucovorin, and etoposide versus fluorouracil,
cisplatin, and epirubicin did not show one regimen
to be significantly superior with respect to OS (12
vs 9 months, respectively) in patients with advanced
biliary tract cancers, although the trial was under-
powered to detect such a difference.'®* In a phase 11
trial, the combination of gemcitabine and irinotecan
with panitumumab (a monoclonal anti—epidermal
growth factor receptor antibody) showed encourag-
ing efficacy with good tolerability in patients with
advanced cholangiocarcinoma, with a 5-month PFS
rate of 69%.'%" The median PFS and OS were 9.7 and
12.9 months, respectively.

The panel has included combination therapy with
gemcitabine and cisplatin with a category 1 recom-
mendation for patients with unresectable or meta-
static biliary tract cancers. Based on the experiences
from phase II studies, the following gemcitabine-
based and fluoropyrimidine-based combination che-
motherapy regimens are included with a category 2A
recommendation for the treatment of patients with
advanced biliary tract cancer: gemcitabine with ox-
aliplatin or capecitabine; capecitabine with cisplatin
or oxaliplatin; fluorouracil with cisplatin or oxalipla-
tin; and single-agent fluorouracil, capecitabine, and
gemcitabine. The combination of gemcitabine and
fluorouracil is not included because of the increased
toxicity and decreased efficacy observed with this
regimen when compared with results of studies of the
gemcitabine and capecitabine regimen in the setting
of advanced biliary tract cancer.'’

Chemoradiation in the setting of advanced biliary
tract cancers can provide control of symptoms caused
by local tumor effects and may prolong OS. How-
ever, limited clinical trial data are available define
a standard regimen or definitive benefit. In a retro-
spective analysis of 37 patients treated with chemo-
radiation for unresectable extrahepatic cholangio-
carcinoma, the actuarial OS rates at 1 and 2 years
were 59% and 22%, respectively, although effective
local control was observed in most patients during
this period (actuarial local control rates of 90% and
71% at 1 and 2 years, respectively).'®® Fluorouracil
is the most extensively investigated chemotherapeu-
tic agent for use in concurrent chemoradiation in
the treatment of biliary tract cancers,®"!1*° although
capecitabine has been substituted for fluorouracil in
some studies.’> The panel recommends that con-
current chemoradiation should be limited to either
fluorouracil or capecitabine, and that this treatment
should be restricted to patients without evidence of
metastatic disease. Concurrent chemoradiation with
gemcitabine is not recommended because of the
limited experience and toxicity associated with this
treatment.

Summary

Hepatobiliary cancers are associated with a poor
prognosis, and patients with biliary tract cancers
commonly present with advanced disease. In the
past few years, several advances have been made in
the therapeutic approaches for patients with hepa-
tobiliary cancers. Careful patient selection for treat-
ment and active multidisciplinary cooperation are
essential. There are very few high-quality random-
ized clinical trials of patients with hepatobiliary can-
cers, and patient participation in prospective clini-
cal trials is the preferred option for the treatment of
patients with all stages of disease.
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