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respectively, with an overall response rate of 5.6%. Prognostic factors associated
with negative outcomes included poor performance status, no prior primary tumor
resection, a Child-Pugh class of B, and elevated carcinoembryonic antigen levels
with a hazard ratio of 2.25, 2.48, 3.25 and 2.84 by univariate analysis, respectively.
The median overall survival times of the gemcitabine/cisplatin, fluorouracil/cisplatin,
sorafenib and other groups were 11.9, 10.2, 3.5 and 8.1 months, respectively. Multi-
variate analysis revealed that the overall survival of patients within the sorafenib
monotherapy group was poor compared with platinum-containing regimens (HR:
15.83 [95% Cl: 2.25-111.43], P = .006). All 7 patients in the sorafenib group had
progressive disease, including 2 patients with second-line therapy. In conclusion, the
platinum-containing regimens such as gemcitabine/cisplatin were associated with
more favorable outcomes than sorafenib monotherapy for unresectable combined

hepatocellular and cholangiocarcinoma.
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1 | INTRODUCTION

Combined hepatocellular and cholangiocarcinoma (CHC) is a primary
liver cancer that comprises unequivocal and intimately mixed elements
of both hepatocellular carcinoma and cholangiocarcinoma.? This type of
liver cancer accounts for just 0.4%-14.5% of primary liver cancers,?®
with only 46 deaths attributed to CHC in Japan in 2014.* Regarding the
treatment of CHC, surgical resection is the only standard of care,® and
prognostic factors have also been reported in patients who have under-
gone surgical resection: patients with a tumor diameter of >5.0 cm, a
cholangiocarcinoma-dominant tumor, low-attenuation lesions, and
lymph node metastasis or portal vein invasion have a poorer progno-
sis. 1 |n contrast to resectable patients, a standard treatment has not
yet been established for unresectable patients. In practice, systemic
chemotherapy is frequently used in unresectable CHC patients, accord-
ing to the treatment strategy of unresectable hepatocellular carcinoma
or cholangiocarcinoma, although it is not evidence-based. Furthermore,
there have been few reports on the prognostic factors of unresectable
patients. Therefore, we conducted a multicenter retrospective analysis
to evaluate the efficacy of systemic chemotherapy and prognostic fac-

tors in patients with unresectable CHC.

2 | MATERIALS AND METHODS

2.1 | Patients

Patients with pathologically proven, unresectable or recurrent, CHC
treated with systemic chemotherapy from January 2002 to December

2015 were enrolled from 15 institutions in Japan. The exclusion

Cisplatin, drug therapy, gemcitabine, prognosis, sorafenib

criteria included those with “double cancer,” which is defined as CHC
by Allen's classification but neither by Goodman's classification nor
the WHO classification. In addition, it is practical to treat the more
malignant tumor rather than the more indolent one in the case of
patients with 2 different types of tumors. Those with “type 3 fibro-
lamellar tumor,” which is defined as CHC by Goodman's classification,
but not by Allen's classification, were also excluded. Tumors with high
attenuation in >50.0% of the entire tumor in early-phase dynamic CT
were defined as “hypervascular type” and those with high attenuation
in <50.0% of the entire tumor were defined as “hypovascular type”
(Figure 1). All study participants provided informed consent prior to
commencing systemic chemotherapy. The retrospective design of this
study was approved by the Institutional Review Board of each partici-
pating institution. Research was conducted in accordance with the

Declaration of Helsinki (as revised in Fortaleza, Brazil, October 2013).

2.2 | Systemic chemotherapy regimens

Systemic chemotherapy regimens were determined at the physicians’
discretion, including second-line or higher-line treatments after fail-
ure with first-line chemotherapy. All patients continued chemother-
apy until clinical or radiological disease progression, intolerable
adverse events or patient refusal.

2.3 | Clinical outcomes

Data were collected by retrospective review of medical records at
each institution. Overall survival (OS) was defined as the time interval

between the date of commencing first-line systemic chemotherapy
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FIGURE 1 Images of enhanced CT and
histopathological specimens. A, Tumors
with high attenuation in >50.0% of the
entire tumor at early phase were defined
as hypervasular type (allow head), and (B)
tumors with high attenuation in <50.0%
were defined as “hypovascular type” (allow
head). C, Collision tumor in Goodman's
classification or combined tumor in Allen's
classification has distinct epicenters of
hepatocellular carcinoma (left side) and
cholangiocellular carcinoma (right side) in
the same tumor. D, Transitional tumor in
Goodman's classification or mixed tumor in
Allen's classfication comprise of closely
admixing distinguished foci of
hepatocellular carcinoma and
cholangiocarcinoma

and the date of death from any cause or last follow-up. Progression-
free survival (PFS) was defined as the time interval between the date
of commencing first-line systemic chemotherapy and the date of docu-
mented disease progression or death. Disease progression was judged
by either radiological or clinical progression. OS and PFS times were
calculated using the Kaplan-Meier method. The treatment effects of
each systemic chemotherapy were radiologically evaluated using the
Response Evaluation Criteria in Solid Tumors (RECIST, version 1.1),
although we did not confirm the objective response because of poor
prognosis.}? The overall response rate (ORR) was defined as the pro-
portion of patients who achieved a complete or partial response
divided by the total number of patients enrolled in the study. The dis-
ease control rate was defined as the proportion of patients who
achieved a complete or partial response, or stable disease, divided by

the total number of patients enrolled in the study.

2.4 | Statistical analyses

Univariate analysis and multivariate analysis using a Cox regression haz-
ard model were conducted to evaluate prognostic factors for OS. Multi-
variate analysis was performed by backward selection using factors
that had a P-value <.10 in the univariate analysis, because there were
too few patients to detect statistical differences by using P-value <.05.
Patient characteristics, the ORR and the disease control rates were
compared for each regimen using Fisher's exact test. All statistical anal-
yses were conducted using the Statistical Package for the Social
Sciences for Windows, software version 22.0 (IBM, Armonk, NY, USA).

3 | RESULTS

3.1 | Patients

In total, 36 patients were enrolled in this study. The patient charac-

teristics are summarized in Table 1. A pathological diagnosis was
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obtained by examining archived histology specimens for 21 patients
(58.3%) and biopsy specimens for 15 patients (41.7%). Twenty-four
patients (66.6%) had chronic liver disease, mainly due to hepatitis B
or hepatitis C viral infections. Approximately half the patients had a
history of primary tumor resection, although they had good liver
function (Child-Pugh class of A). Regarding the clinical findings,
25 patients (69.5%) exhibited a “hypovascular type” of tumor when
evaluated with dynamic contrast-enhanced CT. Approximately 70%
of the patients had stage 4 disease according to the staging system
of hepatocellular carcinoma by the Union for International Cancer
Control. Serum alpha-fetoprotein (AFP), des-gamma carboxyprothom-
bin (DCP), carcinoembryonic antigen (CEA), and carbohydrate antigen
19-9 (CA19-9) levels were elevated in 21 (61.8%) of 34, 12 (36.4%)
of 33, 6 (18.8%) of 32, and 14 (43.8%) of 32 patients, respectively.

3.2 | Systemic chemotherapy

Patients treated with first-line systemic chemotherapy were classi-
fied into 4 groups according to the treatment regimen (Table 2): (1)
gemcitabine plus cisplatin (n = 12); (2) fluorouracil plus cisplatin
group (n = 11, comprising tegafur/gimeracil/oteracil [S-1] plus cis-
platin [n = 4], fluorouracil plus cisplatin and mitoxantrone [n = 3],
fluorouracil plus cisplatin and epirubicin [n = 2], and fluorouracil plus
cisplatin [n = 2]); (3) sorafenib monotherapy (n = 5); and (4) others
group (n =8, comprising S-1 monotherapy [n = 4], gemcitabine
monotherapy [n = 2], fluorouracil plus interferon [n = 1] and gemc-
itabine plus S-1 [n = 1]). Second-line systemic chemotherapy was
administered to 11 patients (S-1 monotherapy [n = 4], gemcitabine
plus cisplatin [n = 2], gemcitabine plus S-1 [n = 2], sorafenib
monotherapy [n = 2] and gemcitabine monotherapy [n = 1]). Fluo-
rouracil plus cisplatin-based regimens were administered more fre-
quently in male patients or patients with a “mixed tumor” status
based on Allen's classification (P = .013 and P = .017, respectively).
Gemcitabine plus cisplatin regimens were administered more
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TABLE 1 Patient characteristics

Characteristic
Age (years), median (range)
Sex, n (%)

Male

Female
CHD, n (%)

HBV

HCV

Other
ECOG PS, n (%)

0

1

Unknown

History of primary tumor resection, n (%)

Hypervascular portion (%), n (%)

<50.0
>50.0

Unknown

Macrovascular invasion, n (%)

Extrahepatic metastasis, n (%)

UICC stage®
|
Il
1]
[\
Child-Pugh class, n (%)
A
B
Unknown
AFP levels (ng/mL), n (%)
<14.0
>14.0
Unknown
Median (range)
DCP levels (mAU/mL), n (%)
<40.0
>40.0
Unknown
Median (range)
CEA levels (ng/mL), n (%)
<5.0
>5.0
Unknown
Median (range)
CA19-9 levels (U/mL), n (%)
<37.0
>37.0

KOBAYASHI ET AL.

Patients (n = 36)
62 (24-83)

26 (72.2)
10 (27.8)
24 (66.6)
9 (25.0)
7 (19.4)
8(22.2)

25 (69.5)
8(22.2)
3(8.3)

19 (52.8)

25 (69.5)
8(22.2)
3(8.3)
6 (16.7)

17 (47.2)

1(2.8)

4(11.1)

6(16.7)
25 (69.4)

24 (66.6)
5(14.0)
7 (19.4)

13 (36.1)
21 (58.3)
2 (5.6)
75.4 (0.0-33 119.0)

21 (58.3)
12 (33.4)
3(8.3)
30.0 (0.0-31 121.0)

26 (72.2)
6(16.7)
4(11.1)

2.4 (0.0-47.0)

18 (50.0)
14 (38.9)

(Continues)

TABLE 1 (Continued)

Characteristic Patients (n = 36)
Unknown 4 (11.1)
Median (range) 22.4 (0.0-38 111.0)

Goodman's classification, n (%)

Collision tumor 6 (16.7)
Transitional tumor 13 (36.1)
Unknown 17 (47.2)

Allen's classification, n (%)

Combined 8(22.2)
Mixed 16 (44.4)
Unknown 12 (33.4)

WHO classification (2010), n (%)

Classical 14 (38.9)

Stem cell features
Typical 2 (5.6)
Intermediate 3(8.3)
Cholangiocellular 4(11.1)
Unknown 13 (36.1)

AFP, alpha-fetoprotein; CA19-9, carbohydrate antigen 19-9; CEA, carci-
noembryonic antigen; CHD, chronic hepatic disease; DCP, des-gamma
carboxyprothrombin; ECOG, Eastern Cooperative Oncology Group; HBV,
hepatitis B virus; HCV, hepatitis C virus; PS, performance status; WHO,
World Health Organization.

2According to staging system of hepatocellular carcinoma by Union for
International Cancer Control.

frequently in female patients (P = .045) and sorafenib monotherapy
exhibited a trend towards being more frequently administered in

patients with elevated serum AFP levels (P = .073).

3.3 | Clinical outcomes

For the entire cohort, the median OS and PFS times were 8.9 (95%
confidence interval [Cl]: 4.6-13.2) and 2.8 (95% Cl: 0.8-4.7) months,
respectively (Figure 2A,B). Objective responses included 1 patient
(2.8%) with a complete response, 1 patient (2.8%) with a partial
response, 11 patients (30.6%) with stable disease, 20 patients
(55.6%) with progressive disease and 3 patients (8.3%) who were not
evaluable. This resulted in an ORR and disease control rate of 5.6%
and 36.1%, respectively. Univariate analyses showed that patients
exhibited a poor prognosis if they had a history of ECOG PS of 1,
primary tumor resection, a Child-Pugh class of B, or elevated serum
CEA levels of >5.0 ng/mL (hazard ratio: 2.25 [95% Cl: 0.90-5.67],
248 [95% Cl: 1.04-5.88], 3.25 [95% Cl: 0.99-10.65] and 2.84 [95%
Cl: 0.98-8.26], respectively).

According to the treatment groups, the median OS times of the
fluorouracil plus cisplatin, gemcitabine plus cisplatin, sorafenib
monotherapy, and other groups were 11.9 (95% Cl: 4.9-18.8), 10.2
(95% CI: 3.9-16.6), 3.5 (95% Cl: 0.0-7.6) and 8.1 (95% Cl: 0.9-15.4)
months, respectively (Figure 3A). When a group included a platinum-

containing regimen, such as the fluorouracil plus cisplatin group and
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gemcitabine plus cisplatin group, the median OS time was
10.2 months (95% Cl: 5.7-14.7). OS times in the sorafenib monother-
apy group were inferior to those in the gemcitabine plus cisplatin
group (hazard ratio: 5.50 [95% CI: 1.17-25.84]). Moreover, there were
more optimal outcomes in OS among those who received platinum-
containing regimens than those in the sorafenib monotherapy group

(hazard ratio: 4.49, 95% Cl: 1.07-18.92; P = .041). Multivariate

TABLE 2 Four groups of first-line systemic chemotherapy

Cancer Science RUIs e

analysis also demonstrated that first-line systemic chemotherapy with
sorafenib monotherapy was an independent poor prognostic factor
compared to gemcitabine plus cisplatin-based regimens (hazard ratio:
10.7,95% Cl: 1.4-80.7; P = .022) (Table 3). The prognostic significance
of sorafenib monotherapy was similar when compared with platinum-
containing regimen groups (hazard ratio: 15.83, 95% Cl: 2.25-111.43;
P = .006). The median PFS times of each treatment group were 3.8
(95% Cl: 0.5-7.2), 3.0 (95% Cl: 0.0-9.1), 1.6 (95% ClI: 1.2-2.0) and 2.8
(95% Cl: 0.2-5.5) months, respectively (Figure 3B). There were no sta-

tistical differences in PFS times between the groups. However, none

Regimen Patients (n = 36) of the patients in the sorafenib monotherapy group achieved disease
1. Gemcitabine plus cisplatin, n (%) 12 (33) control, even when patients who received second-line systemic
2. Fluorouracil plus cisplatin group, n (%) chemotherapy with sorafenib monotherapy were included.
S-1 plus cisplatin 4 (11) We also compared the efficacies of each treatment type in
Fluorouracil plus cisplatin and mitoxantrone 3(8) patients with hypervascular tumors, high levels of AFP and low
Fluorouracil plus cisplatin and epirubicin 2 (6) levels of CEA to confirm the superiority of platinum-containing reg-
Fluorouracil plus cisplatin 2(6) imens over sorafenib, even in hepatocellular carcinoma-like tumors
3. Sorafenib monotherapy, n (%) 5 (14) (Table 4). The median OS times of the sorafenib monotherapy
4. Others group, n (%) group were shorter than those in the group with a platinum-con-
taining regimen, even in patients with “hypervascular type” tumors
S-1 monotherapy 4(11) . .
(1.6 vs 11.9 months; P =.008). There were similar trends of high
Gemcitabine monotherapy 2 (6)
) ) AFP levels and low CEA levels for hypervascular tumors, although
Fluorouracil plus interferon 10 these trends were not statistically significant. There was no influ-
Gemcitabine plus -1 168 ence of historical trend on the OS times in patients before and
S-1, tegafur/gimeracil/oteracil. after the approval of sorafenib for hepatocellular carcinoma or
107 4 (A) 109 : (B)
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FIGURE 2 Kaplan-Meier curves of (A) overall survival and (B) progression-free survival in the entire study population
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FIGURE 3 Kaplan-Meier curves of (A) overall survival and (B) progression-free survival according to each systemic chemotherapy regimen.
The gemcitabine/cisplatin-based, fluorouracil/cisplatin-based and sorafenib-based regimens are represented by the dotted, solid and chain lines,
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TABLE 3 Prognostic factors for overall survival

Factor

ECOG PS
0
1

Initially unresectable
Yes
No

Extrahepatic metastasis
Yes
No

Tumor vascularity
Hypervascular
Hypovascular

Child-Pugh class
A
B

AFP levels (ng/mL)
<14.0
>14.0

DCP levels (mAU/mL)
<40.0
>40.0

CEA levels (ng/mL)
<5.0
>5.0

CA19-9 levels (U/mL)
<37.0
>37.0

Goodman's classification
Collision tumor
Transitional tumor

Allen's classification
Combined
Mixed

WHO classification (2010)
Classical
Stem cell features

First-line chemotherapy
GEM+CDDP
5-FU+CDDP
Sorafenib

Other

KOBAYASHI ET AL.

Univariate

HR (95% Cl) P-value
1

2.25 (0.90-5.67) .085
1

2.48 (1.04-5.88) .034*
1

1.15 (0.85-1.55) .38
1

1.19 (0.45-3.12) 72
1

3.25 (0.99-10.65) .052
1

0.76 (0.32-1.79) .53
1

0.61 (0.24-1.51) .28
1

2.84 (0.98-8.26) .055
1

0.51 (0.20-1.32) 17
1

0.69 (0.31-1.54) .36
1

0.61 (0.31-1.18) 14
1

0.52 (0.18-1.51) .23
1

1.53 (0.51-4.55) 45

5.50 (1.17-25.84) .031*

0.89 (0.29-2.71) .83

Multivariate
HR (95% Cl) P-value
1
7.62 (1.84-31.59) .005*
1
0.40 (0.078-2.05) .340
10.65 (1.41-80.74) .022*
0.19 (0.024-1.49) A1

5-FU, 5-fluorouracil; AFP, alpha-fetoprotein; CA19-9, carbohydrate antigen 19-9; CDDP, cisplatin; CEA, carcinoembryonic antigen; Cl, confidence inter-
val; CPS, Child-Pugh score; DCP, des-gamma carboxyprothrombin; ECOG, Eastern Cooperative Oncology Group; GEM, gemcitabine; HR, hazard ratio;

PS, Performance status; WHO, World Health Organization.

*P < .05.
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TABLE 4 Comparison of the overall survival time between the
platinum-containing regimens and sorafenib group for hepatocellular
carcinoma-like tumors

Platinum-containing Sorafenib
regimens monotherapy P-value
Hypervascular 11.9 (8.6-15.1) 1.6 (NA) .008
portion >50%
AFP levels 12.9 (5.3-20.6) 3.5 (0-7.6) .093
>14.0 ng/mL
CEA levels 10.2 (5.3-15.1) 3.5 (NA) 26
<5.0 ng/mL

NA, not applicable.

Hepatocellular carcinoma-like tumors were hypervascular and had high
AFP and low CEA levels. The data represent the median overall survival
time with 95% confidence intervals.

cisplatin for biliary tract cancer, with P-values of .23 and .93,

respectively.

4 | DISCUSSION

Combined hepatocellular and cholangiocarcinoma is a rare type of
primary liver cancer, which is more common in men and individuals
with chronic liver disease caused by hepatitis B or hepatitis C viral
infections, and these etiologies are more commonly associated with
hepatocellular carcinoma rather than cholangiocarcinoma.”:131%
With respect to histopathological findings, 2 classical classification

d.2% A new classifica-

systems (Goodman's and Allen's) have been use
tion system was proposed by the World Health Organization in
2010.' Contrast-enhanced CT and MRI may be useful for determin-
ing CHC subtypes according to Goodman's or Allen's classification,
although this remains experimental.?®*? In unresectable patients,
neither a standard of care nor prognostic factors have been estab-
lished. Therefore, we conducted a multicenter retrospective analysis
to evaluate the efficacy of systemic chemotherapy and prognostic
factors in patients with pathologically-proven unresectable CHC
treated with systemic chemotherapies. Platinum-containing regimens
proved more promising than sorafenib monotherapy. Furthermore,
poor liver function, no prior history of primary tumor resection and
elevated serum CEA levels were identified as potential poor prog-
nostic factors, although the statistical difference was small.

In a clinical setting, unresectable CHC patients are frequently
administered treatments according to the treatment guidelines of
either hepatocellular carcinoma or cholangiocarcinoma, which may
be reasonable given that this type of tumor is comprised of hepato-
cellular carcinoma and cholangiocarcinoma. When considered as an
unresectable hepatocellular carcinoma, patients are administered
radiofrequency ablation, percutaneous transhepatic ethanol injec-
tions, transcatheter arterial chemoembolization or systemic
chemotherapy. In systemic chemotherapies for advanced hepatocel-
lular carcinoma, sorafenib has been a standard of care, and lenvatinib
recently became another option.?® When considered to have an

unresectable cholangiocarcinoma, patients are administered systemic

Cancer Science RUIs= e

chemotherapy such as gemcitabine plus cisplatin. We were unable to
determine the best treatment strategy because biopsy specimens are
representative of only part of the tumor, and it is difficult to know
the precise composition of hepatocellular carcinoma and cholangio-
carcinoma in each patient. In addition, recurrent lesions may not
always have the same composition as previously resected lesions.
Radiological findings of dynamic CT or MRI were reported to be use-
ful in diagnosing whether the tumor is “cholangiocarcinoma-domi-
nant”.26171? According to these findings, 69.0% of patients in the
present study may have cholangiocarcinoma-dominant tumors. Gem-
citabine plus cisplatin showed antitumor activity in biliary tract can-
cer?! and it seems reasonable that gemcitabine plus cisplatin
exhibited a better outcome in our study. Another finding that sup-
ports the benefit of gemcitabine plus cisplatin is the identification of
prognostic factors. Univariate analysis revealed elevated serum CEA
levels (not AFP levels) to be a significant poor prognostic factor. This
may suggest that we should treat the cholangiocarcinoma compo-
nent, even in patients with “hepatocellular carcinoma-dominant
type” tumors. In addition, it was notable that sorafenib monotherapy
did not exhibit better trends compared to platinum-containing regi-
mens, even in patients with “hypervascular type” tumors or elevated
serum AFP levels, suggesting that platinum-containing regimens may
be more promising than sorafenib, even in unresectable patients
with “hepatocellular carcinoma-dominant type” CHC.

There are some reports of systemic chemotherapy for CHC,
although these are reports of single cases or case series without

detailed descriptions of the chemotherapy regimens (Table 5).22°2%

TABLE 5 Literature review of systemic chemotherapy regimens
for combined hepatocellular cholangiocarcinoma

Patient(s)
Author(s) (n) Regimen Response Survival
Lee et al?? 7 N/A N/A 1-year and
3-year
survival
rate:
42.9%
and 14.3%
Chi et al*® 1 GEM+CDDP PR 31 months
FOLFOX PD
Hatano et al®* 1 S-1 PR N/A
Kitamura 1 5-FU+CDDP PD 6 months
et al®®
GEM SD
Shimizu et al?® 1 UFT sD 14 months
Kim et al?’ 1 DOX+CDDP PR 18 months
5-FU SD
Tani et al?® 1 GEM+CBDCA+ PR 18 months
5-FU/LV
Hayashi et al*® 1 5-FU+CDDP+  N/A 42 months
irradiation

5-FU, 5-fluorouracil; CBDCA, carboplatin; CDDP, cisplatin; DOX, doxoru-
bicin; FOLFOX, 5-fluorouracil/leucovorin/oxaliplatin; GEM, gemcitabine; LV,
leucovorin; N/A, not available; PD, progressive disease; PR, partial response;
S-1, tegafur/gimeracil/oteracil; SD, stable disease; UFT, tegafur/uracil.
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Therefore, we conducted a multicenter retrospective study to evaluate
the efficacy of different regimens, although a future prospective ran-
domized controlled study is needed to establish the standard of care
for unresectable CHC. However, CHC is so rare that a prospective
study may be difficult to conduct. In rare cancers, such as CHC, the
development of biomarker-targeted agents in basket trials may be
favorable. A previous report30 demonstrated that TP53, FGFR4, FLT3
and EGFR were more frequently expressed in CHC than in hepatocel-
lular carcinoma or cholangiocarcinoma, and other reports®'*2 docu-
mented that TP53, AR1D1A/2, PBRM1 and PTEN were expressed in
CHC. We hope that more basic research of genetic mutations and sub-
sequent basket trials will advance the treatment of unresectable CHC.

Our study has several limitations. First, is its retrospective
design, which could lead to potential selection bias, and second is
the small sample size, which could result in type | and type Il statis-
tical errors as well as multiplicity problems. Third, the population in
this study may have been inaccurately categorized as having unre-
sectable CHC because of the inclusion criteria of histopathologically
proven CHC. Physicians will not take specimens from patients who
have early enhancement of a tumor or a high level of AFP/DCP, or
those who are diagnosed with hepatocellular carcinoma. In addition,
patients who have tumors with a low attenuation indicated on imag-
ing and a high level of CEA/CA19-9 will be diagnosed with cholan-
giocellular carcinoma without a histopathological analysis. As a
result, patients in this study might not represent those with unre-
sectable CHC.

Despite these limitations, we concluded that, to the best of our
knowledge, this is the first report to investigate the efficacy and
prognostic factors of several chemotherapy regimens for unre-
sectable CHC. Patients with poor liver function, no prior history of
primary tumor resection and elevated serum CEA levels had a poor
prognosis. These factors should be used to stratify patients in future
clinical trials. In addition, platinum-containing regimens, such as gem-
citabine plus cisplatin, which is a current standard of care for unre-
sectable cholangiocarcinoma, represent the most promising among
several systemic chemotherapy regimens that are currently being
adopted to treat unresectable CHC in a clinical setting. Further
investigation is warranted to establish a standard therapy for unre-
sectable CHC.
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