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Abstract

Background: The JCOG1113, a multicenter, randomized phase III trial in patients with advanced/recurrent biliary tract cancer showed the
non-inferiority of gemcitabine plus S-1 to gemcitabine plus cisplatin. Although liver cirrhosis (LC) is a known risk factor for intrahepatic
cholangiocarcinoma (ICC), few reports focus on the efficacy and safety of chemotherapy in ICC patients with LC.
Methods: We performed a subgroup analysis of ICC patients enrolled in the JCOG1113. The presence or absence of LC was evaluated based on
clinical factors such as radiographic findings, medical history, laboratory data, and physical examination at enrollment. We evaluated differences
in the safety and efficacy of chemotherapy according to the presence or absence of clinically diagnosed LC.
Results: Of the 94 eligible patients with ICC, 10 were clinically diagnosed with LC. In the non-LC/clinically diagnosed LC group, grade 3 or 4
neutropenia, anemia, decreased platelet count, and non-hematological adverse events were observed in 51.2%/60%, 15.5%/0%, 11.9%/40%,
and 38.1%/30% patients. The median overall survival was 13.7 months in the non-LC group and 19.0 months in the clinically diagnosed LC group
(hazard ratio [HR]: 0.969, 95% confidence interval [CI]: 0.482–1.948). The median progression-free survival was 5.9 months in the non-LC group
and 7.1 months in the clinically diagnosed LC group (HR, 0.995; 95% CI, 0.513–1.929).
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Conclusion: The results of this study indicated that eligible ICC patients with clinically diagnosed LC, as determined by clinical and CT imaging
findings, did not exhibit any apparent safety or efficacy disadvantage compared to those without LC.

Keywords: intrahepatic cholangiocarcinoma; liver cirrhosis; chemotherapy

Introduction

Biliary tract cancer (BTC) is one of the cancers with a poor
prognosis and is often diagnosed at an advanced stage. Intra-
hepatic cholangiocarcinoma (ICC) is classified as a primary
liver cancer according to the Union for International Cancer
Control (UICC) classification, but systemic chemotherapy for
advanced or recurrent cases is administered according to
BTC. The majority of primary liver cancers are hepatocellular
carcinoma (HCC) (75%–85%), and ICC has been reported to
be 10%–15% [1]. Risk factors for ICC are reported to include
hepatitis B (HBV) [2] and hepatitis C (HCV) [2, 3], liver
cirrhosis (LC) from any cause, primary sclerosing cholangitis,
liver flukes, metabolic syndrome, and alcohol intake [2–9].
According to a follow-up survey report by the Liver Cancer
Study Group in Japan [10], 5.8% of the patients with ICC
were positive for the HBs antigen, and 12.8% were positive
for the HCV virus antibody.

Gemcitabine plus cisplatin (GC) is one of the standard
international treatment regimens for advanced or recurrent
BTC [11]. JCOG1113, a randomized phase III trial conducted
by the Japan Clinical Oncology Group (JCOG) Hepatobiliary
and Pancreatic Oncology Study Group in Japan, confirmed
that gemcitabine plus S-1 (GS) is non-inferior to GC as
first-line chemotherapy for unresectable or recurrent BTC
including ICC, extrahepatic cholangiocarcinoma, gallblad-
der cancer, and ampulla of Vater. JCOG1113 enrolled 354
patients from May 2013 to March 2016 and showed that
GS was non-inferior to GC in overall survival (OS) (median
OS, GC 13.4 months, GS 15.1 months; hazard ratio [HR]
0.945; 90% confidence interval [CI] 0.78–1.15; P = .046
for non-inferiority) and was well tolerated [12]. The results
of the JCOG1113 have made GS a treatment option for
chemotherapy in unresectable or recurrent BTC.

Some anticancer drugs used in BTC, such as gemcitabine
and S-1, are metabolized in the liver. With regard to the
application of these anticancer drugs in patients with LC,
adverse events (AEs) might increase due to impaired drug
metabolism from hepatic dysfunction [13–15]. In addition,
there are concerns regarding the severity of myelosuppression
due to pancytopenia induced by LC [16], and anticancer drugs
can cause liver damage [17]. Several previous reports have
considered whether the dosage of anticancer drugs should be
reduced in patients with liver dysfunction [18–20]. However,
few clinical reports have elucidated such concerns or eval-
uated the safety and efficacy of systemic chemotherapy in
patients with ICC having LC. Thus, it is important to assess
the effect of LC on chemotherapy safety in patients with ICC.

In the present study, we analyzed the safety and efficacy
of systemic chemotherapy in patients with ICC enrolled in
JCOG1113 [12] by the presence or absence of clinically
diagnosed LC.

Patients and methods

Study setting of JCOG1113

The main eligibility criteria of JCOG1113 were as follows:
histologically proven BTC, unresectable or recurrent disease,
age 20–79 years, Eastern Cooperative Oncology Group
performance status score 0 or 1, ability to take oral intake,

no prior therapy for BTC except for surgery or biliary
drainage, no prior chemotherapy or radiation therapy, and
adequate function of major organs such as platelet count
>100 × 10 [9]/l, aspartate aminotransferase and alanine
aminotransferase concentration ≤ 100 U/L (150 U/l in
biliary drainage cases), and total bilirubin ≤2.0 mg/dl
(3.0 mg/dl in biliary drainage cases) [12]. The GC arm received
gemcitabine (1000 mg/m2) and cisplatin (25 mg/m2) on days
1 and 8, which was repeated every 3 weeks. Cisplatin was
administered up to 16 times (400 mg/m2) unless the patient
met the termination criteria. In the GS arm, gemcitabine
(1000 mg/m2) was administered on days 1 and 8, and S-1 was
administered orally twice daily [60 mg/day for body surface
area (BSA) < 1.25 m2, 80 mg/day for BSA 1.25–1.50 m2, and
100 mg/day for BSA ≥ 1.50 m2] on days 1–14 and repeated
every 3 weeks. In both arms, the protocol treatment was
continued until disease progression, unacceptable toxicity, or
patient refusal was observed [14]. Written informed consent
was obtained at the time of registration for the JCOG1113.
The study protocol was approved by the institutional review
board of each participating institution.

The subgroup analyses complied with the ethical standards
of the World Medical Association (Declaration of Helsinki).
The JCOG1113 was registered at UMIN Clinical Trials Reg-
istry, number UMIN000010667.

Design of this subgroup analysis

This was a subgroup analysis of the JCOG1113. We used
the clinical information and laboratory data at the time of
enrollment in the JCOG1113.

Although a definitive diagnosis of LC requires a patho-
logical diagnosis, the JCOG1113 did not obtain pathological
information on non-tumor liver tissues. Therefore, LC-related
clinical factors were obtained based on radiological findings,
clinical history, laboratory data, and physical findings at
the time of enrollment. Radiological findings were evaluated
based on factors [21, 22] such as morphological changes
(atrophy or enlargement considered characteristic of LC) in
the liver, except for changes caused by the tumor, coarsening of
the liver parenchyma, blunting of the liver edge, irregular sur-
face of the liver, and development of hepatic collateral blood
vessels, splenomegaly, varices, or ascites. The diagnosis of LC
by imaging was made by individual local physicians. Since
a diagnostic radiology central review was not conducted in
JCOG1113, the present subgroup analysis also did not include
a diagnostic radiology central review of LC, as it relied on
clinical information collected in the primary study. Based on
these data, the physician comprehensively determined whether
each patient had clinically diagnosed LC and noted it in the
case report forms.

The Child–Pugh score was originally developed to assess
the prognosis of patients with LC and portal hypertension
undergoing surgery for variceal bleeding [23, 24]. It is widely
used to assess the liver function in patients with LC. The
score was not intended to evaluate liver function in non-
LC patients or distinguish between LC and non-LC patients;
however, in this study, the Child–Pugh score was also assessed
in non-LC patients for the purpose of simplified and consistent
evaluation of liver function as a reference data.
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Endpoints and statistical analysis

This study evaluated the percentage of planned doses and
number of courses administered, AEs, and efficacy. AEs were
reported according to the Common Terminology Criteria
for Adverse Events (CTCAE) version 4.0 in the JCOG1113.
Regarding the evaluation of efficacy, OS was defined as the
time from the date of study enrollment to the date of death
from any cause or the last follow-up date. Progression-free
survival (PFS) was defined as the time from the date of study
enrollment to the date of documented disease progression
or death. The response rate (RR) was analyzed in patients
with measurable lesions. It was defined as the percentage of
patients with a complete or partial response according to the
Response Evaluation Criteria in Solid Tumors version 1.1.

OS and PFS were estimated using the Kaplan–Meier
method. HRs and corresponding 95% CIs were estimated
using the Cox regression hazard model. Statistical analyses
were performed using SAS software version 9.4. All statistical
analyses were performed at the JCOG Data Center.

Results

Patients

Ninety-four patients with ICC were enrolled in the JCOG1113,
and all were included in this analysis. Of the 94 patients, 84
were classified as non-LC, and 10 were clinically diagnosed
with LC (Table 1). Patient backgrounds are shown in Table 2.
The proportion of patients with a history of heavy alcohol
consumption (average daily intake of ≥60 g of pure ethanol)
was higher in the clinically diagnosed LC group than in those
without (20.0% vs. 11.9%). Regarding the hepatitis virus, no
patients were positive for HBV (HBs antigen or HBV DNA) or
HCV antibody in the clinically diagnosed LC group, whereas
2.4% were HBV-positive, and 3.6% were HCV antibody-
positive in the non-LC group. The number of patients with
Child–Pugh score ≥8 was 9 (10.7%) in non-LC group and 1
(10.0%) in the clinically diagnosed LC group. The number of
patients with a history of biliary drainage was 23 (27.4%) in
the non-LC group and one (10.0%) in the clinically diagnosed
LC group. The proportions of patients treated with GC/GS
were well balanced (53.6% and 46.4% in the non-LC group
and 50% and 50% in the clinically diagnosed LC group,
respectively).

In baseline blood test, white blood cell count, neutrophil
count, hemoglobin, creatinine, and prothrombin time were
similar between the clinically diagnosed LC and non-LC
group, while platelet count was slightly lower in the clinically
diagnosed LC group.

Safety

Table 3 shows the percentage of planned dose administered
and the number of courses administered. Percent planned dose
administered was slightly lower in the non-LC group, but
there were no cases of treatment discontinuation due to AEs
in the non-LC group.

The AE profiles in the non-LC and clinically diagnosed LC
groups are shown in Table 4. In terms of grade 3 or higher
hematological toxicity, the incidence in the non-LC and clin-
ically diagnosed LC groups was as follows: white blood cell
decreased (23.8%/20.0%), anemia (15.5%/0%), thrombocy-
topenia (11.9%/40.0%), and neutropenia (51.2%/60.0%). In
the non-LC group, hematological AEs of grade 3 or higher

Table 1. Factors related to the diagnosis of liver cirrhosis (n = 94)

CT findings characteristic of liver cirrhosis n (%)

Morphological change
Absent
Present

53 (56.4)
41 (43.6)

Parenchymal coarsening
Absent
Present

88 (93.6)
6 (6.4)

Blunt edge
Absent
Present

74 (78.7)
20 (21.3)

Irregular surface
Absent
Present

86 (91.5)
8 (8.5)

Varices, collaterals or splenomegaly
Absent
Present

81 (86.2)
13 (13.8)

Ascites
Absent
Present

75 (79.8)
19 (20.2)

Clinical diagnosis of liver cirrhosis
No
Yes

84 (89.4)
10 (10.6)

CT, computed tomography.

were more frequent in the GC arm (n = 45) than in the GS arm
(n = 39); white blood cell decreased by 31.1%/15.4%; anemia
by 24.4%/5.1%; thrombocytopenia by 17.8%/5.1%; and
neutropenia by 55.6%/46.2%. In contrast, in the clinically
diagnosed LC group, hematological AEs of grade 3 or higher
were comparably observed in the GC (n = 5) and GS (n = 5)
arms: white blood cell decreased by 20%/20%; anemia by
0%/0%; thrombocytopenia by 40%/40%; and neutropenia
by 60%/60%. One patient in the non-LC group experienced
febrile neutropenia after day 15 of the seventh course of GC
therapy, died on day 19 (9 days after the final administration),
and was judged to have a treatment-related death.

The frequency of non-hematological AEs according to the
treatment regimen is shown in Table 5. The frequency of non-
hematological AEs of grade 3 or higher was 38.1% (32/84) in
the non-LC group and 30% (3/10) in the clinically diagnosed
LC group and non-hematological AEs of grade 3 or higher
were most frequent in patients treated with GS in the clinically
diagnosed LC group (3/5, 60%). Ten patients in the non-LC
group discontinued treatment due to AE, but none in the LC
group.

In this study, two patients were categorized as having a
Child–Pugh score of 10, but they did not have any AE of grade
3 or higher.

Table 6 shows the frequency of neutropenia and febrile neu-
tropenia according to the presence or absence of CT findings
of characteristics of clinically diagnosed LC. Patients with
morphological changes in the liver had a higher frequency
of grade 3 or higher neutropenia than those without such
changes. The frequency of AEs was not necessarily higher in
patients with other findings related to clinically diagnosed LC
nor did the frequency increase with the number of findings.

Efficacy
Prognosis of clinically diagnosed LC compared with non-LC
Kaplan–Meier curves for OS and PFS comparing the non-
LC and clinically diagnosed LC groups are shown in Fig. 1.
The median OS was 13.7 months in the non-LC group and
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Table 2. Patient backgrounds

Non-LC Clinically diagnosed LC Total

GC GS Total GC GS Total n = 94
n = 45 n = 39 n = 84 n = 5 n = 5 n = 10

Age
Median 67 66 67 66 68 67 67
Range 50–77 45–78 45–78 56–72 46–73 46–73 45–78

Sex
Male (%) 26 (57.8) 22 (56.4) 48 (57.1) 5 (100.0) 3 (60.0) 8 (80.0) 56 (59.6)
Female (%) 19 (42.2) 17 (43.6) 36 (42.9) 0 (0.0) 2 (40.0) 2 (20.0) 38 (40.4)

PS
0 32 (71.1) 24 (61.5) 56 (66.7) 4 (80.0) 5 (100.0) 9 (90.0) 65 (69.1)
1 13 (28.9) 15 (38.5) 28 (33.3) 1 (20.0) 0 (0.0) 1 (10.0) 29 (30.9)

Biliary drainage
No (%) 32 (71.1) 29 (74.4) 61 (72.6) 4 (80.0) 5 (100.0) 9 (90.0) 70 (74.5)
Yes (%) 13 (28.9) 10 (25.6) 23 (27.4) 1 (20.0) 0 (0.0) 1 (10.0) 24 (25.5)

Reason of unresectable
Locally advanced (%) 10 (22.2) 8 (20.5) 18 (21.4) 1 (20.0) 0 (0.0) 1 (10.0) 19 (20.2)
Metastasis (%) 27 (60.0) 26 (66.7) 53 (63.1) 3 (60.0) 5 (100.0) 8 (80.0) 61 (64.9)
Recurrence (%) 8 (17.8) 5 (12.8) 13 (15.5) 1 (20.0) 0 (0.0) 1 (10.0) 14 (14.9)

HBs antigen
Negative (%) 43 (95.6) 39 (100.0) 82 (97.6) 5 (100.0) 5 (100.0) 10 (100.0) 92 (97.9)
Positive (%) 2 (4.4) 0 (0.0) 2 (2.4) 0 (0.0) 0 (0.0) 0 (0.0) 2 (2.1)

HCV antibody
Negative (%) 42 (93.3) 38 (97.4) 80 (95.2) 5 (100.0) 5 (100.0) 10 (100.0) 90 (95.7)
Positive (%) 2 (4.4) 1 (2.6) 3 (3.6) 0 (0.0) 0 (0.0) 0 (0.0) 3 (3.2)
Not evaluated (%) 1 (2.2) 0 (0.0) 1 (1.2) 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.1)

Heavy alcohol consumption
No (%) 39 (86.7) 35 (89.7) 74 (88.1) 3 (60.0) 5 (100.0) 8 (80.0) 82 (87.2)
Yes (%) 6 (13.3) 4 (10.3) 10 (11.9) 2 (40.0) 0 (0.0) 2 (20.0) 12 (12.8)

Child–Pugh score (%)
5 15 (33.3) 19 (48.7) 34 (40.5) 3 (60.0) 2 (40.0) 5 (50.0) 39 (41.5)
6 15 (33.3) 11 (28.2) 26 (31.0) 0 (0.0) 2 (40.0) 2 (20.0) 28 (29.8)
7 4 (8.9) 3 (7.7) 7 (8.3) 1 (20.0) 0 (0.0) 1 (10.0) 8 (8.5)
8 4 (8.9) 1 (2.6) 5 (6.0) 0 (0.0) 0 (0.0) 0 (0.0) 5 (5.3)
9 2 (4.4) 1 (2.6) 3 (3.6) 0 (0.0) 0 (0.0) 0 (0.0) 3 (3.2)
10 0 (0.0) 1 (2.6) 1 (1.2) 1 (20.0) 0 (0.0) 1 (10.0) 2 (2.1)

Not evaluated 5 (11.1) 3 (7.7) 8 (9.5) 0 (0.0) 1 (20.0) 1 (10.0) 9 (9.6)
White blood cell count (103/μl)

Median (Range) 6300
(4100–17 570)

6800
(3900–18 000)

6495
(3900–18 000)

6200
(5600–7400)

6100
(4800–7400)

6150
(4800–7400)

6250
(3900–18 000)

Neutrophil count (103/μl) N = 94
Median (Range) 4510

(2430–14 407)
4449
(1770–14 328)

4479.5
(1770–14 407)

4150
(3320–4520)

3772
(3206–5140)

4070
(3206–5140)

4417.5
(3900–18 000)

Hemoglobin (g/dl)
Median (Range) 12.3

(9.2–15.3)
12.7
(9.6–16.7)

12.5
(9.2–16.7)

12.0
(11.3–14.2)

12.6
(10.3–15.1)

12.3
(10.3–15.1)

12.5
(9.2–16.7)

Platelet count (104/μl)
Median (Range) 21.7

(13.9–40.9)
20.9
(11.4–43.4)

21.2
(11.4–43.4)

19.1
(12.6–22.9)

17.4
(11.4–28.8)

18.3
(11.4–28.8)

21.0
(11.4–43.4)

Creatinine (mg/dl)
Median (Range) 0.68

(0.31–1.03)
0.66
(0.40–1.03)

0.68
(0.31–1.03)

0.77
(0.43–0.83)

0.80
(0.50–0.91)

0.78
(0.43–0.91)

0.68
(0.31–1.03)

Total bilirubin (mg/dl) N = 94
Median (Range) 0.70

(0.39–2.70)
0.70
(0.10–2.60)

0.70
(0.10–2.70)

0.70
(0.60–2.75)

0.80
(0.40–1.20)

0.75
(0.40–2.75)

0.7
(0.10–2.75)

Prothrombin time (%)
Data available

n = 40 n = 36 n = 76 n = 5 n = 4 n = 9 n = 85

Median (Range) 87.5
(34.0–114.0)

90.5
(39.0–117.0)

89.0
(34.0–117.0)

84
(58–88)

98.5
(78.0–105.0)

88.0
(58.0–105.0)

89
(34–117)

GC, gemcitabine plus cisplatin. GS, gemcitabine plus S-1. LC, liver cirrhosis. PS, performance status.

19.0 months in the clinically diagnosed LC group (HR, 0.969;
95% CI, 0.482–1.948). The median PFS was 5.9 months in the
non-LC group and 7.1 months in the clinically diagnosed LC

group (HR, 0.995; 95% CI, 0.513–1.929). In this study pop-
ulation, there was no significant difference in the prognosis
based on the presence or absence of clinically diagnosed LC.
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Table 3. Percent planned dose administered and number of courses administered

Non-LC Clinically diagnosed LC Total

GC GS Total GC GS Total n = 94
n = 45 n = 39 n = 84 n = 5 n = 5 n = 10

Percent planned dose administered
of gemcitabine (%)

N = 94

Median (Range) 81.3
(41.5–101.3)

87.5
(48.9–100.0)

83.3
(41.5–101.3)

75.0
(65.0–100.0)

82.5
(72.3–100.7)

78.8
(65.0–100.7)

83.3
(41.5–101.3)

Percent planned dose administered
of S-1 (%)

n = 39 n = 39 n = 44

Median (Range) — 88.5
(7.1–100.0)

88.5
(71.0–100.0)

— 75.0
(71.7–100.0)

75.0
(71.7–100.0)

87.4
(7.1–100.0)

Percent planned dose administered of
cisplatin (%)

n = 45 n = 45 n = 5 n = 50

Median (Range) 83.3
(45.5–102.6)

— 83.3
(45.5–102.6)

65.0
(65.0–100.0)

— 65.0
(65.0–100.0)

83.3
(45.5–102.6)

Number of courses administered
≤8 courses 26 18 44 1 2 3 47
9 courses ≤ 19 21 40 4 3 7 47

Reason for discontinuation of
treatment

Continued 2 2 0 0 0 2
Disease progression 34 32 66 5 5 10 76
Adverse event 7 3 10 0 0 0 10
Patient refusal related to adverse
events

3 1 4 0 0 0 4

Patient refusal not related to
adverse events

1 0 1 0 0 0 1

others 0 1 1 0 0 0 1

Comparing treatment effects of GC and GS therapy
according to existence of clinically diagnosed LC
In the non-LC group, 42% (19/45) of patients in the GC
arm and 54% (21/39) of patients in the GS arm continued
treatment for nine or more cycles, compared to 80% (4/5) and
60% (3/5) in the clinically diagnosed LC group, respectively.
Thus, there was no lower rate of continuation of nine or more
cycles in the clinically diagnosed LC group.

Table 7 shows the RRs for GC and GS therapies in the
non-LC and clinically diagnosed LC groups. There was no
consistent trend in the response to GC or GS depending on
the presence or absence of clinically diagnosed LC. In both
arms, the RR was 30% (24/80) in the non-LC group and 20%
(2/10) in the clinically diagnosed LC group.

Figure 2 show the OS comparison between patients with
GC and GS in the non-LC and clinically diagnosed LC groups.
There was no significant difference between the GC and GS
arms in terms of OS.

Discussion

This study showed that clinically diagnosed LC was not a
definite risk factor for safety in patients who enrolled in
JCOG1113. Although the non-LC group had a slightly lower
percentage of the planned dose administered than the clini-
cally diagnosed LC group, there were no cases of treatment
discontinuation due to AEs. Therefore, it might be possible to
manage AEs and continue treatment with dose modification.
Grade 3 or higher AEs were not necessarily more common
in the clinically diagnosed LC group than in the non-LC
group. Grade 3 or higher thrombocytopenia and neutropenia
occurred more frequently in the clinically diagnosed LC group
than in the non-LC group, whereas other hematological AEs

of grade 3 or higher occurred more frequently in the non-
LC group than in the clinically diagnosed LC group. Non-
hematological AEs were not more frequent in the clinically
diagnosed LC group than in the non-LC group. In terms
of efficacy, the presence of clinically diagnosed LC did not
necessarily compromise the chemotherapy RR. Additionally,
there were no necessarily inferior outcomes in terms of OS
and PFS in the clinically diagnosed LC group compared with
the non-LC group.

In our study, the Child-Pugh score was not associated with
the severity of LC. This is because LC severity could not be
assessed simply using the Child–Pugh score in this population.
Components of the Child–Pugh score, such as ascites, elevated
total bilirubin levels, and decreased albumin levels, could be
caused by the cancer itself. However, it is difficult to determine
whether the etiology of these events was cancer or LC. It is
also possible that the total bilirubin level is elevated because
of biliary obstruction or cholangitis in patients with ICC.
Indeed, patients after biliary drainage could be enrolled as
long as their total bilirubin level ≤3.0 mg/dl in JCOG1113.
The Child–Pugh score of patients in the clinically diagnosed
LC group was not necessarily higher than that in the non-
LC group (Table 2). Additionally, two patients categorized as
Child–Pugh C (score of 10), which is usually a contraindi-
cation for systemic therapy in HCC, did not have any AE
of grade 3 or higher in this study. These facts support the
theoretical issues mentioned earlier, and we believe that the
Child–Pugh scores of the subjects of this study should not be
relied upon. Clinical findings including radiological imaging
may be more appropriate for evaluation of LC in patients with
advanced ICC.

The reason why this study did not find a clear difference
between clinically diagnosed LC and non-LC may be related
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Table 5. Frequency of non-hematological adverse events in non-LC or clinically diagnosed LC patients by treatment with GC or GS

Non-LC
(n = 84)

Clinically diagnosed LC
(n = 10)

GC
(n = 45)

GS
(n = 39)

Total
(n = 84)

GC
(n = 5)

GS
(n = 5)

Total
(n = 10)

All grades 45
(100%)

39
(100%)

84
(100%)

5
(100%)

5
(100%)

10
(100%)

≥ Grade 2 36
(80%)

24
(61.5%)

60
(71.4%)

2
(40%)

4
(80%)

6
(60%)

≥ Grade 3 18
(40%)

14
(35.9%)

32
(38.1%)

0
(0%)

3
(60%)

3
(30%)

≥ Grade 4 1
(2.2%)

0
(0%)

1
(1.2%)

0
(0%)

0
(0%)

0
(0%)

GC, gemcitabine plus cisplatin. GS, gemcitabine plus S-1. LC, liver cirrhosis.

Table 6. Frequency of neutropenia and febrile neutropenia according to CT imaging of liver cirrhosis

Neutropenia Febrile neutropenia

≥Grade 3 Grade 4 ≥Grade 3 Grade 4

Morphological change
No 40/81 (49.4%) 8/81 (9.9%) 1/81 (1.2%) 1/81 (1.2%)
Yes 9/13 (69.2%) 3/13 (23.1%) 0/13 (0.0%) 0/13 (0.0%)

Parenchymal abnormalities
No 46/88 (52.3%) 10/88 (11.4%) 1/88 (1.1%) 1/88 (1.1%)
Yes 3/6 (50.0%) 1/6 (16.7%) 0/6 (0.0%) 0/6 (0.0%)

Blunt edge
No 39/74 (52.7%) 7/74 (9.5%) 0/74 (0.0%) 0/74 (0.0%)
Yes 10/20 (50.0%) 4/20 (20.0%) 1/20 (5.0%) 1/20 (5.0%)

Irregular surface
No 45/86 (52.3%) 10/86 (11.6%) 1/86 (1.2%) 1/86 (1.2%)
Yes 4/8 (50.0%) 1/8 (12.5%) 0/8 (0.0%) 0/8 (0.0%)

Varices, collaterals or splenomegaly
No 42/81 (51.9%) 10/81 (12.3%) 0/81 (0.0%) 0/81 (0.0%)
Yes 7/13 (53.8%) 1/13 (7.7%) 1/13 (7.7%) 1/13 (7.7%)

Ascites
No 41/75 (54.7%) 11/75 (14.7%) 1/75 (1.3%) 1/75 (1.3%)
Yes 8/19 (42.1%) 0/19 (0.0%) 0/19 (0.0%) 0/19 (0.0%)

Total number of variables
0 29/51 (56.9%) 7/51 (13.7%) 0/51 (0.0%) 0/51 (0.0%)
1 9/21 (42.9%) 0/21 (0.0%) 0/21 (0.0%) 0/21 (0.0%)
2 or 3 7/18 (38.9%) 3/18 (16.7%) 1/18 (5.6%) 1/18 (5.6%)
4 or 5 4/4 (100.0%) 1/4 (25.0%) 0/4 (0.0%) 0/4 (0.0%)
All6 0/0 0/0 0/0 0/0

Figure 1. Comparison of overall survival and progression-free survival in clinically diagnosed liver cirrhosis and non- liver cirrhosis groups.

to the limitations of this study. The number of patients diag-
nosed with the clinically diagnosed LC in this study was small.
In addition, the diagnosis of LC may have been somewhat
subjective because it was clinically diagnosed by physicians

based on radiological findings, clinical history, laboratory
data, and physical findings without histological diagnosis.
Other points that should be interpreted with caution in this
study is that patients classified as clinically diagnosed with
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Figure 2. Overall survival comparison of gemcitabine plus cisplatin (GC) and gemcitabine plus S-1 (GS) in non-liver cirrhosis group and clinically
diagnosed liver cirrhosis group.

Table 7. Response rate by GC and GS for non-LC and clinically diagnosed
LC patients with measurable lesions (n = 90).

Non-LC
(n = 80)

Clinically diagnosed LC
(n = 10)

GC (%) 11/43 (25.6) 2/5 (40)
GS (%) 13/37 (35.1) 0/5 (0.0)
Total (%) 24/80 (30.0) 2/10 (20.0)

GC, gemcitabine plus cisplatin. GS, gemcitabine plus S-1. LC, liver cirrhosis.

LC still had sufficient organ function to meet the enrollment
criteria for a clinical trial. Patients with platelets <100 × 109/l,
bilirubin >3 mg/dl, moderate or severe ascites, or psy-
chiatric symptoms including hepatic encephalopathy were
excluded. These findings may not reflect the actual clinical
conditions of the entire population of patients with LC. These
may have influenced the lack of a clear difference between
the clinically diagnosed LC and non- LC groups in this
study.

Another limitation is the breakdown of etiology. In the
clinically diagnosed LC group, all patients tested negative for
both HBV and HCV, and 20% had a history of heavy alcohol
consumption. A certain number of the remaining patients
with LC may have nonalcoholic steatohepatitis. However, we
do not have enough information to diagnose nonalcoholic
steatohepatitis; therefore, the specific percentage is unknown.
However, this breakdown is not typical of the etiology of LC in
Japan. This may be due to the small sample size. Alternatively,
morphological changes in the liver caused by cancer, such as
portal vein stenosis, could have contributed to the unusual
breakdown of etiology.

We conclude that chemotherapy may be indicated in
patients with advanced ICC and good systemic condition
(eligible for clinical trials) even if LC is clinically suspected.
The appropriateness of chemotherapy in patients in daily
practice with LC levels that would disqualify them from
clinical trials (platelets <100 × 109/l, bilirubin >3 mg/dl,
moderate or severe ascites, or psychiatric symptoms, including
hepatic encephalopathy) remains a clinical question to be
resolved in the future.
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