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Background/Aims: No standard chemotherapy has been 
established for advanced gallbladder cancer. The authors 
studied the activity and tolerability of a gemcitabine and ox-
aliplatin (GEMOX) combination in unresectable gallbladder 
cancer (GBC). Methods: Adult patients with pathologically 
confirmed unresectable GBC were prospectively recruited at 
three centers. No patient had received prior chemotherapy 
or radiotherapy. Patients received cycles of gemcitabine at 
1,000 mg/m2 on day 1, followed by oxaliplatin at 100 mg/
m2 on day 2, every 2 weeks. The primary study endpoint was 
time to progression. Results: Forty patients with unresect-
able GBC were enrolled. The median age was 60 years (range, 
38 to 79 years). All patients showed good performance 
status. Of the 33 analyzable patients, 12 achieved partial re-
sponse (36%), 17 stable disease (52%), and four progressive 
disease (12%). No patient achieved a complete response. 
The tumor control rate was 88%. At a median follow-up of 
6.8 months, the median time to progression was 5.3 months 
(95% confidence interval [CI], 3.7 to 6.9), and median overall 
survival was 6.8 months (95% CI, 6.1 to 7.5). Nine of the 40 
patients (23%) experienced at least a grade-3 adverse event, 
but no patient experienced a grade-4 adverse event. Conclu-
sions: GEMOX combination therapy is a feasible option and 
is well tolerated in unresectable GBC. (Gut Liver 2013;7:594-
598)
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INTRODUCTION

Biliary tract cancers comprise intrahepatic cholangiocarcino-
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ma (CC), extrahepatic CC, gallbladder cancer (GBC), and papilla 
of Vater cancer. Of these cancers, GBC shows marked geograph-
ic and ethnic variations in incidence.1,2 GBC is an uncommon 
disease in the West, but its incidence is relatively high in East 
Asia, for example, it accounts for 1.3% of all malignancies in 
South Korea.3 Early metastasis, late diagnosis, and frequent 
recurrence after resection are important features of this disease, 
and 5-year survival for GBC patients is less than 10%.1,4,5

Although chemotherapy for overall biliary tract cancer has 
been reported to be beneficial over best supportive care,6 no 
standard chemotherapeutic regimen has been established. In a 
recent multicenter phase III trial, it was concluded that the gem-
citabine-cisplatin combination is superior to gemcitabine alone 
in advanced biliary tract cancer,7 and the subgroup analysis 
conducted showed that combination therapy can also prolong 
the survival of GBC patients. However, no phase III trial has 
been conducted exclusively in GBC patients. In the majority of 
studies, cohorts were composed of highly heterogenous patient 
groups containing intrahepatic and extrahepatic CC, GBC, pa-
pilla of Vater cancer, and even pancreatic cancer. However, it is 
evident that GBC differs from other bile duct cancers at both the 
molecular and clinical levels.8,9 One pooled analysis of 104 che-
motherapy trials in biliary tract cancer revealed that response 
rates (RRs) of GBC are higher than those of CC (34.4% vs 20.2%, 
respectively), but that GBC patients have shorter overall survival 
(OS) than CC patients (7.2 months vs 9.3 months, respectively).10

Furthermore, the tumor biology of GBC is likely to differ by 
ethnicity and etiology. Eighty percent of GBC cases are associ-
ated with a GB stone in the West, whereas anomalous union 
of the pancreatobiliary duct is more frequently associated with 
GBC in East Asia.11,12 In addition, genetic alterations in GBC are 
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dependent on its etiology.13

Despite the lack of a randomized controlled study, single 
gemcitabine has been used as a chemotherapeutic agent in 
GBC for a decade, though results have been unremarkable. Five 
phase II studies14-18 that evaluated the activity of gemcitabine 
and oxaliplatin (GEMOX) in advanced biliary tract cancer or 
GBC, concluded that gemcitabine-oxaliplatin is beneficial and 
has tolerable adverse effects in biliary tract cancer and in GBC. 
Recently, a phase III study19 of GEMOX with or without erlo-
tinib in advanced biliary tract cancer showed that RR and me-
dian OS for gemcitabine plus oxaliplatin group were 16% and 
9.5 months, respectively. The aim of the present study was to 
evaluate gemcitabine-oxaliplatin activity and tolerability exclu-
sively in patients with GBC in Korea, where the etiology of the 
disease differs appreciably from that found in the West. When 
this study was initiated, no information was available regarding 
the efficacy of gemcitabine-oxaliplatin in GBC.

MATERIALS AND METHODS

1. Eligibility criteria

The eligibility criteria applied were as follows. An age of 18 
to 80 years with histologically confirmed, locally advanced or 
metastatic GBC. In addition, patients had not received prior che-
motherapy or radiotherapy, had a WHO performance status (PS) 
of 0 to 2, no central nervous system metastases, no uncontrolled 
infection, a life expectancy of >3 months, adequate hematologi-
cal parameters (neutrophils ≥1,500/mm3, platelets ≥100,000/
mm3), and adequate renal and liver functions (serum creatinine 
<1.5 of the upper limit of normal [ULN] and bilirubin <2.5 
ULN). Written informed consent was obtained from each pa-
tient before enrollment and the study protocol was approved by 
the institutional review boards of three centers (Seoul National 
University Hospital, Seoul; the National Cancer Center, Goyang; 
and Seoul National University Bundang Hospital, Seongnam, 
Korea). 

2. Pretreatment evaluation

Baseline biological analyses (peripheral blood cell count, se-
rum creatinine, bilirubin, aspartate aminotransferase, alanine 
aminotransferase, alkaline phosphatase, and CA19-9 level) were 
performed within 1 week of the first cycle and tumor size was 
assessed by computed tomography (CT) less than 3 weeks be-
fore starting the first cycle. A physical examination, complete 
peripheral blood cell count analysis, and chemical tests were 
performed within 3 days of starting each cycle.

3. Treatment

All 40 patients were treated using the GEMOX regimen, 
which comprised gemcitabine (Yuhan Co., Ltd., Seoul, Korea) 
1,000 mg/m2 as a 10 mg/m2/min (100 minutes) infusion on day 
1, followed by oxaliplatin (Yuhan Co., Ltd.) 100 mg/m2 as a 

2-hour infusion on day 2. Treatment was repeated fortnightly. 
If a nonneurological toxicity occurred of severity greater than 
grade 2 according to the National Cancer Institute Common 
Toxicity Criteria (NCI CTC) version 3.0, subsequent cycles were 
administered after recovery and the gemcitabine dose was de-
creased to 800 mg/m2 (given as an 80-minute infusion) and 
oxaliplatin to 85 mg/m2. Oxaliplatin was discontinued when a 
cumulative peripheral sensory neuropathy of NCI CTC grade 3 
occurred; affected patients received only gemcitabine thereafter. 
When laryngopharyngeal dysesthesia occurred, the duration of 
oxaliplatin infusion was prolonged to 6 hours, but discontin-
ued if symptoms recurred during subsequent cycles. Patients 
received GEMOX until there was evidence of disease progres-
sion or unacceptable toxicity or they refused further treatment. 
A chemotherapy delay was defined as one of more than 7 days 
after the scheduled date.

4. Assessment of efficacy

The primary end point of this study was tine to progression 
(TTP) and secondary endpoints were safety, RR, and OS. Tumor 
evaluations were performed every 2 months (every four cycles) 
during therapy using the Response Evaluation Criteria for Solid 
Tumors,20 or earlier when clinically indicated. TTP was defined 
as the time from first day of treatment until evidence of clinical 
progression or tumor progression by CT. OS was defined as time 
from first day of treatment until death.

5. Statistical analysis

Sample size was calculated on the assumptions that TTP was 
3 months for 5-fluorouracil (FU) and that gemcitabine plus ox-
aliplatin would result in an improvement to 6 months. A one-
sided significance test and a 5% type-I error, and a statistical 
power of 80% were chosen. Estimating a dropout rate of 10%, 
at least a total of 35 patients were planned to be accrued for this 
study. An accrual period of 24 months and a follow-up period 
of 12 months required the inclusion of 35 patients. TTP and OS 
data were analyzed using the Kaplan-Meier method.

RESULTS 

1. Patient characteristics

Forty patients (16 men and 24 women) with unresectable 
GBC were enrolled from May 2006 to October 2007 (Table 1). 
The date cutoff for data analysis was October 7, 2008. Median 
patient age was 60 years (range, 38 to 79 years) and all had a 
good PS. All patients had locally advanced disease with/without 
metastasis and no patient had received prior chemotherapy or 
radiotherapy for GBC.

2. Drug delivery

Patients received a total of 257 cycles of chemotherapy (a 
median of 5.5 cycles [range, 1 to 12 cycles] per patient). Thirty 
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patients (75%) completed at least four cycles of therapy. The 
mean cumulative doses of GEMOX received were 9,951 mg 
(±6,425) and 997 mg (±616), respectively. The average relative 
dose intensities of GEMOX were 93.2% and 91.6%, respectively. 
All 257 cycles were administered as scheduled. Gemcitabine 
dosage was reduced by 25% for one cycle (0.3%) in one patient. 

Oxaliplatin dosage was reduced for nine cycles (2.7%) in six 
patients (a 25% reduction for two cycles and by discontinuation 
for seven cycles).

3. Efficacy and survival

Of the 40 patients, 33 were analyzed for tumor response. Four 
patients dropped out from the study because of cholangiohepa-
titis and three refused further chemotherapy after two cycles of 
chemotherapy without any apparent toxic effect or evidence 
of disease progression. Of these 33 patients, none achieved 
complete response (CR) and 12 achieved partial response (PR) 
(Table 2). Seventeen patients had stable disease (SD) and four 
progressive diseases. The tumor RR was 36% and the tumor 
control rate was 88%. Median time to response (CR/PR/SD) was 
8.0 weeks (range, 1.7 to 26.7 weeks) from start of therapy. The 
overall median response-duration was 4.3 months (range, 0.7 
to 15.2 months) and the median response-duration of patients 
that achieved PR was 6.6 months (range, 2.3 to 12.4 months). 
During a median follow-up of 6.8 months, median TTP was 5.3 

Fig. 1. Kaplan-Meier survival curve for time to progression (n=40).

Table 1. Characteristics of Patients

Characteristic Value

Total 40 (100)

Median age, yr 60 (38-79)

Sex

Male 16 (40)

Female 24 (60)

Extension of disease at study entry

Locally advanced 10 (25)

Metastatic 30 (75)

Prior therapy 0 (0)

Data are presented as number (%) or median (range).

Table 2. Best Response according to RECIST Criteria

      Best response on treatment No. (%)

Total 33 (100)

Complete response (CR) 0 (0)

Partial response 12 (36)

Stable disease (SD) 17 (52)

Progressive disease 4 (12)

Response rate (RR) 12 (36)

Tumor control rate (CR+RR+SD) 29 (88)

RECIST, Response Evaluation Criteria for Solid Tumor.

Fig. 2. Kaplan-Meier survival curve for overall survival (n=40). (A) Overall survival. (B) Survival curves according to response. 
CI, confidence interval.
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months (95% confidence interval [CI], 3.7 to 6.9) (Fig. 1). For 
these 33 patients, median OS was 6.8 months (95% CI, 6.1 to 7.5) 
(Fig. 2A), and the 1-year survival rate was 25.0%. Median TTPs 
for responders and for those with disease stabilization were 10.4 
months (95% CI, 6.7 to 14.8) and 5.3 months (95% CI, 3.5 to 
7.1), respectively, and median OSs for these two patient group 
were 11.4 months (95% CI, 6.0 to 16.8) and 7.0 months (95% 
CI, 3.9 to 10.0), respectively. Median survival of patients who 
achieved PR was longer than that of nonresponders (SD or PD) 
(11.4 months vs 5.3 months; p<0.05) (Fig. 2B). Gender, age, and 
initial disease presentation patterns did not affect OS or TTP.

4. Toxic effects

All 40 patients were analyzed for toxic effects (Table 3). Ten 
of the 40 (25%) experienced at least a grade 3 adverse event. 
Adverse events were predominantly grade 1 or 2. Grade 3 he-
matologic toxic effects were uncommon. The most common 
grade 3/4 toxicity was neutropenia in three patients (1.2% per 
cycle). Two patients experienced febrile neutropenia and re-
quired brief episodes of hospitalization and empiric antibiotic 
administration. Grade 3/4 nonhematologic toxic effects were 
nausea/vomiting in four patients (10%). There were no treat-
ment-related deaths. Cholangiohepatitis without neutropenia 
developed in four patients after the first or second cycle of che-

motherapy and was considered to be due to intrahepatic duct 
stricture.

DISCUSSION

No standard chemotherapeutic regimen has been established 
for advanced GBC. Clinical trials on chemotherapies for GBC 
have not been actively pursued because it is rare in the West, 
the difficulties of obtaining an adequate biopsy specimen, and 
high incidences of complications, such as, cholangiohepatitis 
and jaundice. A pooled analysis of clinical trials showed that the 
mean number of GBC patients per clinical trial was only 16.7.10

In the present study, we enrolled 40 GBC patients, which is 
a relatively large number. Gemcitabine-oxaliplatin resulted in 
a tumor RR of 36% and temporary abrogation of progression 
in 88%. Median TTP and OS were 5.3 and 6.8 months, respec-
tively. Only five phase II trials have been conducted exclusively 
in GBC to determine the activities of palliative chemothera-
pies;17,21-24 results are summarized in Table 4 and compared with 
those of present study. The regimens used in these studies were 
single gemcitabine, 5 FU-cisplatin, or gemcitabine plus platinum 
agents. However, Malik’s study22 should be excluded from such 
comparisons because the patient number was too small and 
the regime used was heterogeneous. Taking the four remaining 
studies and the present study, RRs ranged from 21.2% to 36.6% 
and median OS from 5 to 7.5 months. However, because none 
of these studies had a control group, it is difficult to determine 
the merits and demerits of the regimens used. Hematologic 
and nonhematologic toxicity of grade 3 or 4 occurred more 
frequently during gemcitabine-cisplatin than gemcitabine-ox-
aliplatin studies. Sharma et al.17 used a gemcitabine-oxaliplatin 
combination like the present study, but the doses and schedules 
used differed. Whereas they infused gemcitabine at 900 mg/m2 
and oxaliplatin at 80 mg/m2 on days 1 and 8 every 3 weeks, we 
infused gemcitabine at 1,000 mg/m2 on day 1 and oxaliplatin 
at 100 mg/m2 on day 2 every 2 weeks. However, incidences 
of grade 3/4 toxicities were similar in the two studies (22% vs 
25%).

In a study by Valle et al.,7 although results were obtained 
by subgroup analysis of heterogenous biliary cancers rather 

Table 3. Grade-3 or -4 NCI CTC Toxicity per Cycle and per Patient

Parameter
Patients (n=40)* Cycles (n=257)

Grade 3 Grade 4 Grade 3 Grade 4

Neutropenia 3 (7.5) - 4 (1.6) -

Febrile neutropenia 2 (5) - 3 (1.2) -

Thrombocytopenia - 1 (2.5) - 1 (0.4)

Pulmonary embolism - 1 (2.5) - 1 (0.4)

Anemia 2 (5) - 3 (1.2) -

Nausea/Vomiting 4 (10) - 5 (1.9) -

Diarrhea 1 (2.5) - 2 (0.8) -

Data are presented as number (%).
NCI CTC, National Cancer Institute Common Toxicity Criteria.
*Ten of 40 patients (25%) experienced a grade-3 or -4 adverse event.

Table 4. Results of Phase II Studies Conducted Only on Gallbladder Carcinoma Patients

Author Chemotherapy No. of patients RR, % Median OS, mo

Gallardo et al. (2001)21 Gemcitabine 26 36 7.5

Malik et al. (2003)22 Gemcitabine+cisplatin 11 64 10.5

Doval et al. (2004)23 Gemcitabine+cisplatin 30 36.6 4.8

Chatni et al. (2008)24 5 FU+cisplatin 65 33.7 5.7

Sharma et al. (2010)17 Gemcitabine+oxaliplatin 48 21.2 7.5

Present study (2012) Gemcitabine+oxaliplatin 40 36 6.8

RR, response rate; OS, overall survival.
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than by analysis of an exclusive GBC population, gemcitabine-
cisplatin was found to be superior to gemcitabine alone in GBC 
patients, especially when PS was good.7 In a recent phase trial 
of GEMOX with or without erlotinib, median progression-free 
survival for the patients with GBC was 4.0 months, consistent 
with our data. Our results showed that median time to progres-
sion was 5.3 months (95% CI, 3.7 to 6.9) with a median follow-
up of 6.8 months. These findings indicate that gemcitabine-
cisplatin and gemcitabine-oxaliplatin regimens are suitable for 
the treatment of advanced GBC. Further studies are needed to 
address this issue.

The encouraging results obtained in the present study for a 
gemcitabine-oxaliplatin based combination therapy, and in the 
previous studies,15,18-20 suggest that gemcitabine plus a platinum 
agent can be used to manage locally advanced or metastatic 
GBC. Summarizing, the present study shows that GEMOX che-
motherapy is feasible and safe in Korean patients with advanced 
GBC.
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