
Adjuvant Therapy for Intrahepatic Cholangiocarcinoma:
The Debate Continues

PRESENTATION OF THE CASE

A 37-year-old woman presented at 35 weeks of gestation with her third child with failure to adequately gain weight and was
noted by her obstetrician to have delay in the growth of her baby. Ultrasound of the abdomen incidentally revealed the
presence of a liver lesion. After additional evaluation, she ultimately delivered her daughter at 36 weeks uneventfully. She
subsequently underwent additional evaluation. Liver magnetic resonance imaging (MRI) revealed a 5-cm solitary solid
mass in segment 4A of the liver, concerning for malignancy. Serum �-fetoprotein, carcinoembryonic antigen, cancer an-
tigen (CA)19–9, CA15–3, and CA125 were all normal. Liver biopsy was positive for adenocarcinoma. The tumor cells
demonstrated a phenotype suggesting a possible breast primary, although the immunohistochemistry did not support that
diagnosis and the tumor was negative for mammaglobin, gross cystic disease fluid protein (GCDFP)-15, estrogen receptor
(ER), and progesterone receptor (PR) (Table 1). The tumor was also CDX2 and cardiotrophin-1 negative, but cytokeratin
(CK) 19 positive. Her endoscopic retrograde cholangiopancreatography, upper endoscopy, colonoscopy, breast mammo-
gram, and breast MRI were completely normal. A positron emission tomography–computed tomography scan showed a
fluorodeoxyglucose-avid 5.8-cm � 6.0-cm hypoattenuating
lesion with peripheral enhancement involving segment 4
and segment 8 at the dome. In addition, central necrosis
within the lesion was noted. The left main portal vein was
mildly attenuated by the mass. She eventually underwent a
left hepatectomy en bloc with caudate resection, portal
lymphadenectomy, cholecystectomy, and omental pedicle
flap. On exploration of the abdomen, no additional disease
was noted. The final pathology revealed a 9.4-cm moder-
ately to poorly differentiated adenocarcinoma of the intra-
hepatic bile ducts. Venous invasion was present. Perineural
invasion was absent. The margins were negative. Thirteen
lymph nodes were obtained, all of which were negative, con-
sistent with a stage T2, N0, MX intrahepatic cholangiocarci-
noma. The tumor was positive for CK7, CK19, and CA19–9
and negative for CK20, CDX2, CA125, ER, PR, GCDFP-15,
synaptophysin, and chromogranin (Table 1). The uninvolved
liver was unremarkable and a trichrome stain showed no fi-
brosis. Following an uneventful postoperative recovery, she
was referred for consideration of adjuvant therapy.
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Biliary tract cancers (BTCs) encompass
a spectrum of invasive adenocarcino-
mas including both cholangiocarcinoma
(CC), which has been used to refer to

CON

By Jennifer J. Knox
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The strongest arguments against recom-
mending adjuvant therapy for this case
are both the lack of evidence supporting
clear benefit for such a patient and the
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Table 1. Immunohistochemistry staining pattern

Initial biopsy
Surgical resection
specimen

Negative: TTF-1, CDX-2,
ER, PR, mammoglobin,
GCDFP-15, CK20,
PAX8, and WT-1

Negative: CK20, CDX-2,
CA125, ER, PR, GCDFP-
15, synaptophysin, and
chromogranin

Positive: CK7, CK19, and
SMAD4 (intact)

Positive: CK7, CK19, and
CA19–9

Abbreviations: CA, cancer antigen; CK, cytokeratin;
ER, estrogen receptor; GCDFP, gross cystic disease
fluid protein; PAX, paired box; PR, progesterone
receptor; TTF, thyroid transcription factor; WT,
Wilms’ tumor.
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lack of evidence refuting its potential harm. When we are faced
with such a patient, whom we know is at high risk for recur-
rence, oncologists generally prefer to rely on recommenda-
tions drawing from level 1 evidence. We don’t have this luxury
when it comes to adjuvant therapy for CC and, in particular, for
the intrahepatic variant as in this case. Although some patients
can appreciate an ambiguous risk– benefit discussion with
their oncologist and perhaps even help you come to the best
informed decision for them, most are waiting for their oncol-
ogist to explicitly advise them clearly on what they need to do
in order to stay alive. This situation often biases us toward sup-
porting adjuvant therapy in the absence of known benefit. “It
probably won’t do any harm and may well help, after all it does
in so many other types of cancer.” This is certainly an approach
I have taken with patients. In his Pro discussion, Dr. Zhu rec-
ommended gemcitabine plus cispatin doublet (GemCis) adju-
vant chemotherapy in this case.

The case describes an ICC, moderate to poorly differenti-
ated, with vascular invasion, resected with clear margins and a
negative nodal status. It also describes the patient as young and
having recently given birth to a child as an added level of emo-
tional charge to the decision. We appreciate that ICC patients
are at high risk for recurring either within the liver or at distal
metastatic sites. The 5-year overall survival rate is in the range
of 14%–40%, favoring those with clear margins and node neg-
ativity, but all odds are generally poor [1]. And, of course, re-
currence with this cancer is likely to be unresectable and the
patient’s survival duration in that setting would be short. With
advanced disease, chemotherapy such as GemCis has been
shown to result in a longer median survival time, 11.7 months
versus 8.1 months with gemcitabine alone (hazard ratio, 0.64;
p � .001) [2]. GemCis treatment-related toxicities are moder-
ate in that palliative setting. Therefore, asking if this doublet
could have greater impact if offered earlier in the adjuvant set-
ting is very tempting, with the premise that micrometastatic
disease can be eradicated with active chemotherapy. Let us ex-
amine the evidence for this approach in biliary cancer patients.

Perhaps the most relevant report is the recent meta-analysis
cited by Dr. Zhu in his Pro argument. Horgan and colleagues
[3] reviewed the best prospective and retrospective compara-
tive data on adjuvant therapy for biliary cancer and drew some
reasonable conclusions. Data from �6,000 patients comparing
surgery alone with some form of adjuvant therapy (chemother-
apy, radiation, or combined therapy) demonstrated a nonsig-
nificant overall survival benefit with any form of adjuvant
therapy over surgery alone. Those receiving chemotherapy
(mainly 5-FU based) or chemoradiation did better than those
receiving radiotherapy alone (OR, 0.39, 0.61, and 0.98, respec-
tively; p � .02), but the greatest benefit was seen in those
higher risk patients with LN� disease (OR for 5-year survival;
0.49; p � .004) or R1 resections (OR, 0.36; p � .002.) The
analysis, however, did not support a benefit for adjuvant ther-
apy in the relatively lower risk groups, such as patients with
node-negative disease. Prospective trials are anxiously
awaited to confirm these findings. It is also important to point
out that, although this review may provide some of the best
data to date to recommend adjuvant chemotherapy in biliary

cancers arising in the intrahepatic, perihilar, or distal biliary
tree, and carcinoma arising from the gallbladder [1]. They are
characterized by early lymph node (LN) and distant metastasis.
Because of the incomplete understanding of the risk factors
and the lack of screening strategies for most BTCs [2], only
10%–20% of patients present with early-stage disease and are
considered candidates for surgical resection, which offers the
only chance for cure [3, 4]. Whereas combined gemcitabine
and cisplatin has become the standard treatment for patients
with unresectable or metastatic BTC based on the Advanced
Biliary Cancer (ABC)-02 trial [5], clinicians continue to face
the dilemma of whether or not adjuvant therapy should be con-
sidered for patients undergoing definitive surgical resection, as
highlighted in the case presented here.

Intrahepatic CC (ICC) represents a unique clinical entity. It
constitutes the second most common form of liver malignancy,
and incidence as well as mortality rates have been steadily in-
creasing [6]. Recent research has also highlighted the different
molecular profiles of ICC in comparison with other BTCs, as
evidenced by the newly identified mutations in the gene en-
coding isocitrate dehydrogenase (IDH)1 and IDH2 in ICC [7–
9]. Why would clinicians consider the use of adjuvant therapy
for ICC? It is well known that the recurrence rate is very high
for patients undergoing definitive surgical resection for ICC.
The 5-year overall survival rate after surgical resection for ICC
is in the range of 14%–40% in reported series [1]. The liver is
the most common site of recurrence either alone or in combi-
nation with one or more extrahepatic sites [10]. Factors that
most influence recurrence are the presence of multiple tumors
and LN metastasis. In one report [10], in patients with solitary
tumors with no LN metastasis, the recurrence rate was 47%,
whereas in patients with multiple tumors or LN metastasis this
rate was higher, at 93%. Analysis of an international multi-
institutional cohort of 449 patients demonstrated a median sur-
vival time of 27 months and 5-year survival rate of 31% [11].
For patients undergoing lymphadenectomy, 30% had LN me-
tastasis, and this group had a poorer outcome (median survival
time: N0, 30 months; N1, 24 months; p � .03). Although tumor
size provides no prognostic information, the presence of mul-
tiple tumors, vascular invasion, and LN metastasis are associ-
ated with a poorer survival outcome. Other studies have also
indicated the poor prognostic significance of lymphovascular
and perineural invasion [12]. Interestingly, the presence of ei-
ther lymphovascular or perineural invasion in node-negative
patients was associated with a shorter overall survival dura-
tion, similar to that of node-positive patients (12.1 months vs.
10.7 months; p � .541). The high rate of lymphovascular and
perineural invasion and nodal and distant metastasis, and the
associated adverse outcomes, highlight the importance of de-
veloping effective adjuvant chemotherapy for ICC.

The rationale of delivering adjuvant therapy is based on the
premise that there are microscopic cancer cells escaping the
primary tumor site either at presentation or not completely re-
moved by resection, and that administration of additional ef-
fective therapy following surgery will improve the chance of
eradicating these cells, leading to better disease-free survival
and overall survival outcomes. In general, there are two pat-
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cancer patients, it is noteworthy that, in all included studies,
spanning some 40 years and �6,700 patients, only one study
included patients with ICC, for a total of 11 ICC patients. So,
really, no recommendations from this meta-analysis can apply
directly to ICC cases, which may well be biologically distinct
from the extrahepatic and gallbladder cancers reviewed
here. Similarly, the trend for a longer survival time with ad-
juvant chemotherapy (single-agent gemcitabine or 5-FU) in
the periampullary subset of the ESPAC-3 trial provides in-
direct support in a related tumor site but nothing specific to
ICCs [4]. Nor could either of these studies evaluate the im-
pact of adjuvant therapy in patients with tumors with vas-
cular invasion.

Recently, a study from China examined adjuvant transar-
terial chemoembolization (TACE) after resected ICC in 147
patients [5], favoring a survival benefit with adjuvant TACE
for patients with ICCs �5 cm. The methodology and the ret-
rospective design of that study limit its interpretation. How-
ever, it does suggest that this approach should be studied
further in a randomized study.

The other argument used to recommend adjuvant therapy
in the absence of evidence is that the adjuvant chemotherapy
would likely cause no harm. Experience with GemCis in the
metastatic setting suggests that it is well tolerated, although
there are issues of fatigue, myleosuppression, and declining
creatinine clearance that is occasionally challenging. How-
ever, the risk–benefit ratio of an adjuvant therapy needs to be
at its most optimal in order to preserve any modest benefits
gained. It is reasonable that some form of chemotherapy, once
properly studied in the adjuvant setting, will turn out to im-
prove recurrence rates by a small but real absolute value,
say by an estimate of 5%–10%. So what about the acute and
long-term toxicities in this setting competing with the small
benefits?

One potential problem to consider: we know from cancer
series using cisplatin-based chemotherapy regimens that the
risk for thromboembolic events (TEEs) can be very high, and
in addition to general morbidity, some of these events are fatal.
In one recent large series [6] reviewing 932 patients treated
with any cisplatin-based chemotherapy across the early, lo-
cally advanced, and metastatic settings, treatment-related
TEEs were seen in 18% of cases, with the majority occurring in
the first 100 days of starting cisplatin. Rates were even higher
in patients with certain malignancies, such as CC (28%), gall-
bladder or ampullary cancer (30%), and pancreatic cancer
(37%). This is an unacceptable incidence rate. Clear recom-
mendations for prophylactic anticoagulation are not available,
and the rates appear considerably higher than with other non-
cisplatin regimens in the same populations. Given that the ther-
apeutic index is expected to be tight in the adjuvant setting, we
cannot assume that GemCis adjuvant therapy is at all optimal.
The U.K. trial currently evaluating single-agent capecitabine
versus observation in patients with curatively resected biliary
cancer (including ICC) could be quite informative on this sin-
gle-agent approach. Consider also that the advancement of
5-FU, leucovorin, and oxaliplatin chemotherapy over single-
agent 5-FU as an adjuvant therapy for stage 3 colon cancer is

terns of recurrence: local recurrence and systemic metasta-
ses. Because of the unique features of ICC, the surgical re-
section margin is usually adequate and recurrence is usually
in the form of intrahepatic, nodal, and distant metastasis.
Therefore, the role of adjuvant therapy for ICC is more rel-
evant for systemic therapy in an attempt to decrease the risk
for metastasis.

What is the evidence supporting the use of adjuvant ther-
apy in BTC patients? Because of their traditionally poor re-
sponse to systemic chemotherapy and the relative rarity of
these tumors, conducting adjuvant clinical trials has been chal-
lenging. Therefore, the role of adjuvant therapy in patients
with BTCs of all sites (intrahepatic, hilar, distal bile duct, and
gallbladder) is not established, and no level 1 evidence exists
based on randomized phase III studies. The recently published
European Study Group for Pancreatic Cancer (ESPAC)-3
study examined the use of adjuvant chemotherapy with 5-flu-
orouracil (5-FU) plus folinic acid or gemcitabine versus obser-
vation in patients with periampullary cancer in a randomized
trial [13]. Based on the primary analysis, that study failed to
demonstrate that adjuvant chemotherapy, compared with ob-
servation, conferred a survival benefit for patients with
resected periampullary adenocarcinoma; however, after ad-
justing for the independent prognostic variables of age, bile
duct cancer, poor tumor differentiation, and positive LNs and
after conducting a multiple regression analysis, a statistically
significant survival benefit was observed with adjuvant che-
motherapy. Horgan and colleagues performed a systematic re-
view and meta-analysis of �6,000 patients and examined the
benefits of adjuvant chemotherapy, radiation, or chemoradia-
tion for patients with resected BTC [14]. In that study, patients
receiving adjuvant chemotherapy or chemoradiation derived
statistically greater benefit than those treated with radiation
alone (odds ratio [OR], 0.39, 0.61, and 0.98, respectively; p �
.02). The greatest benefits for adjuvant chemotherapy were in
those with LN� disease (OR, 0.49; p � .004) and R1 disease
(OR, 0.36; p � .002). The lack of definitive benefits of adju-
vant therapy in ICC patients is reflected by the National Com-
prehensive Cancer Network guideline: those with R0 resection
would be recommended for observation or participation in
clinical trials [15]. With the development of more effective
systemic chemotherapy and the well-recognized high recur-
rence rate, there is an urgent need to conduct clinical trials to
define the role of adjuvant therapy in this setting. Currently,
several phase III adjuvant trials in BTC patients are ongoing. In
France, a multicenter study is examining the combination of
gemcitabine and oxaliplatin for 6 months versus observation in
patients with resected BTC (ClinicalTrials.gov identifier,
NCT01313377). The value of adjuvant capecitabine given for
24 weeks versus observation in patients with resected BTC is
under investigation in a randomized phase III study in the U.K.
(ClinicalTrials.gov identifier, NCT00363584). The optimal
regimen and duration for adjuvant chemotherapy in BTC pa-
tients should also be examined in the future. Before the evi-
dence is available, however, it is reasonable to consider
adjuvant therapy in selected circumstances, such as in patients
with nodal metastasis, vascular invasion, or margin positivity.
Despite the known toxicity, the tolerability of gemcitabine
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real and clinically meaningful, but the “lion’s share” of the ad-
juvant benefit is derived from the 5-FU–based chemotherapy.

My best recommendation for this patient would include en-
rollment in an adjuvant clinical trial that includes an observa-
tion alone arm (if available) or observation alone outside a
trial. If this patient could not accept that recommendation and
was clearly motivated to undergo adjuvant therapy in the ab-
sence of specific supporting data, and understood the potential
low therapeutic benefit, I would recommend a single-agent
regimen for six cycles, such as gemcitabine or capecitabine, in
the hope that this had the benefit she requires.

Disclosures: The author indicated no financial relation-
ships.
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given either alone or in combination with cisplatin is favorable
based on the ABC-02 trial and extensive clinical experience.

In conclusion, for this patient with a large tumor and vas-
cular invasion, I recommended the use of adjuvant therapy
with the combination of gemcitabine and cisplatin for 12
weeks (four cycles).

Disclosures: Andrew Zhu: Onyx, ImClone, Novartis,
Pfizer, Sanofi (C/A); Bayer (RF).

(C/A) Consulting/advisory relationship; (RF) Research
funding; (E) Employment; (H) Honoraria received; (OI) Own-
ership interests; (IP) Intellectual property rights/inventor/
patent holder; (SAB) Scientific advisory board

REFERENCES

1. Poultsides GA, Zhu AX, Choti MA et al. Intrahepatic cholangiocarcinoma. Surg
Clin North Am 2010;90:817–837.

2. Tyson GL, El-Serag HB. Risk factors for cholangiocarcinoma. Hepatology 2011;
54:173–184.

3. Vauthey JN, Blumgart LH. Recent advances in the management of cholangio-
carcinomas. Semin Liver Dis 1994;14:109–114.

4. Lazaridis KN, Gores GJ. Cholangiocarcinoma. Gastroenterology 2005;128:
1655–1667.

5. Valle J, Wasan H, Palmer DH et al. Cisplatin plus gemcitabine versus gemcit-
abine for biliary tract cancer. N Engl J Med 2010;362:1273–1281.

6. Shaib YH, Davila JA, McGlynn K et al. Rising incidence of intrahepatic chol-
angiocarcinoma in the United States: A true increase? J Hepatol 2004;40:472–477.

7. Borger DR, Tanabe KK, Fan KC et al. Frequent mutation of isocitrate dehydro-
genase (IDH)1 and IDH2 in cholangiocarcinoma identified through broad-based tu-
mor genotyping. The Oncologist 2012;17:72–79.

8. Kipp BR, Voss JS, Kerr SE et al. Isocitrate dehydrogenase 1 and 2 mutations in
cholangiocarcinoma. Hum Pathol 2012;43:1552–1558.

9. Wang P, Dong Q, Zhang C et al. Mutations in isocitrate dehydrogenase 1 and 2
occur frequently in intrahepatic cholangiocarcinomas and share hypermethylation
targets with glioblastomas. Oncogene 2012 Jul 23 [Epub ahead of print]. doi:
10.1038/onc.2012.315.

10. Endo I, Gonen M, Yopp AC et al. Intrahepatic cholangiocarcinoma: Rising fre-
quency, improved survival, and determinants of outcome after resection. Ann Surg
2008;248:84–96.

11. de Jong MC, Nathan H, Sotiropoulos GC et al. Intrahepatic cholangiocarci-
noma: An international multi-institutional analysis of prognostic factors and lymph
node assessment. J Clin Oncol 2011;29:3140–3145.

12. Fisher SB, Patel SH, Kooby DA et al. Lymphovascular and perineural invasion
as selection criteria for adjuvant therapy in intrahepatic cholangiocarcinoma: A
multi-institution analysis. HPB (Oxford) 2012;14:514–522.

13. Neoptolemos JP, Moore MJ, Cox TF et al. Effect of adjuvant chemotherapy
with fluorouracil plus folinic acid or gemcitabine vs observation on survival in pa-
tients with resected periampullary adenocarcinoma: The ESPAC-3 periampullary
cancer randomized trial. JAMA 2012;308:147–156.

14. Horgan AM, Amir E, Walter T et al. Adjuvant therapy in the treatment of biliary
tract cancer: a systematic review and meta-analysis. J Clin Oncol 2012;30:1934–
1940.

15. Benson AB, 3rd, Abrams TA, Ben-Josef E et al. NCCN clinical practice guide-
lines in oncology: Hepatobiliary cancers. J Natl Compr Canc Netw 2009;7:350–391.

1507Zhu, Knox

www.TheOncologist.com


