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Abstract
A I M : To e v a l u a t e t h e e f f i c a c y a n d s a f e t y o f
gemcitabine-oxaliplatin (GEMOX) combined with
huachansu (cinobufagin) injection treatment in
patients with locally advanced or metastatic gallbladder
carcinoma (GBC), and to assess the quality of life (QOL)
of such patients.
METHODS: Twenty-five patients with locally advanced
or metastatic GBC were treated with intravenous
gemcitabine (1000 mg/m 2) over 30 min on days 1
and 8, 2 h infusion of oxaliplatin (120 mg/m2) on day
1, and 2-3 h infusion of huachansu (20 mL/m 2) on
days -3-11, every 3-4 wk. Treatment was continued
until occurrence of unacceptable toxicity or disease
progression. QOL of patients was assessed by the
EORTC QLQ-C30 at baseline, at the end of the first,
third and sixth chemotherapy cycles, and 1 mo after
the treatment.
RESULTS: Among the 25 patients with a median age
of 64 years (range 42-78 years), 23 were evaluable
in the study. A total of 137 cycles of therapy were
performed and the median cycle was 5 (range 1-8) per
patient. Out of the 23 patients whose response could
www.wjgnet.com

be evaluated, 8 partial responses (PR) were observed
(34.8%), while 7 patients (30.4%) demonstrated a
stable disease (SD). The disease control rate was
65.2%. Progression of cancer was observed in 8
(34.8%) patients. The median progression-free and
overall survival time was 5.8 mo (95% CI: 4.5-7.1
mo) and 10.5 mo, respectively. The therapy was well
tolerated, with moderate myelosuppression as the
main toxicity. Anemia grade 2 was seen in 16.0%,
neutropenia grade 3 in 8.0% and thrombocytopenia
grade 3 in 24.0% of patients, respectively. Nonhematologic toxicity ranged from mild to moderate.
No death occurred due to toxicity. The QOL of patients
was improved after chemotherapy, and the scores of
QOL were increased by 10 to 20 points.
CONCLUSION: GEMOX combined with huachansu
(cinobufagin) injection is well tolerated, effective, thus
improving the QOL of patients with advanced GBC.
© 2008 The WJG Press. All rights reserved.
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INTRODUCTION
There is a marked worldwide geographic variation in
gallbladder carcinoma (GBC) incidence, which correlates
with the prevalence of cholelithiasis, and the highest
prevalence of GBC is in Israel, Mexico, Chile, Japan,
and America[1,2]. The incidence and mortality of GBC in
China has had a tendency to increase in recent years[3].
The early symptoms of GBC are similar to those of
other gallbladder diseases, such as gallstones or infection.
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But, no characteristic symptoms could be observed at its
early stage. In fact, early gallbladder cancer is discovered
often when the gallbladder is removed as a treatment
for gallstones. Otherwise, gallbladder cancer is often at
its advanced stage at the time when it is diagnosed, and
has a postoperative 5-year survival rate of less than 5%[4]
with a high relapse rate.
Conventional surger y is considered the most
effective treatment for GBC. But, many cases are
inoperable at the time of its diagnosis. Chemotherapy
has recently shown its effect on gallbladder cancer.
The most commonly used chemotherapeutic agent is
5-fluorouracil (5-FU), which is often used alone or in
combination with leucovorin. Several small trials of
combined regimens for GBC, using 5-FU, cisplatin,
mitomycin and/or leucovorin, have been reported to
have mixed results. Other chemotherapeutic agents
that are now in clinical trials include capecitabine,
oxaliplatin[5], gemcitabine[6-8], erlotinib[9], etc. In addition,
more and more people have paid their close attention
to Chinese medicines for the prevention and treatment
of cancer. Huachansu (cinobufagin) is just a widely
used antitumor agent of traditional Chinese medicine in
China[10,11].
Because the clinical data have demonstrated the
effectiveness of gemcitabine on pancreatic cancer, and
gallbladder shares a common embryological origin with
the exocrine pancreas, we used gemcitabine-oxaliplatin
(GEMOX) combined with huachansu injection
(cinobufagin) in treatment of advanced GBC.
Since the prognosis of GBC patients is usually poor, it
is important to maintain their health-related quality of life
(HRQOL). The QOL of patients has been an important
endpoint in assessment of GBC treatment. However, to
our knowledge, only a few studies discussing QOL of
patients with GBC, and there is no report on GEMOX
and huachansu regimen for GBC patients. The aim of this
study was to evaluate the efficacy and safety of GEMOX
plus huachansu treatment of GBC, and to assess the
QOL of GBC patients.

MATERIALS AND METHODS
Patients and eligibility criteria
From January 2003 to July 2005, of the 25 enrolled
patients (10 males and 15 females) with locally
advanced or metastatic GBC, 23 were assessable. The
patients were required to have histologically confirmed
diagnosis, measurable computed tomography (CT)
scan or magnetic resonance imaging (MRI), Eastern
Cooperative Oncology Group (ECOG) performance
status (PS) 0-2, age < 78 years, a life expectancy >
3 mo. No patient underwent anticancer procedures
within 1 mo before the present study. The laboratory
criteria were leukocyte count ≥ 4.0 × 109/L, neutrophils
9
9
≥ 1.5 × 10 /L, platelet count ≥ 100 × 10 /L, aspartate
aminotransferase (AST) and alanine aminotransferase
(ALT) ≤ 2.5 × upper limit of normal (ULN), serum

Table 1 Characteristics of patients with locally advanced or
metastatic GBC before treatment
Characteristic
Total No. of patients (evaluable for
response)
Sex (female/male)
Median age (range)
Nevin tumor stage
Ⅲ
Ⅳ
Ⅴ

ECOG performance status at baseline
0
1
2
Site of metastasis
Liver
Lung
Lymph nodes
Peritoneum
Bone
Recurrence after surgical resection
Pre-treatment requiring stent or
percutaneous transhepatic drainage
because of obstructive jaundice,
Pre-treatment chemotherapy
Liver and renal functions
Total bilirubin (6-20.5 µmol/L1)
Median
Range
Gamma-glutamyltransferase
(183.4-833.5 nkat/L1)
Median
Range
Aspartate aminotransferase/Alanine
aminotransferase (0-666.8 nkat/L1)
Median
Range
Blood urea nitrogen (3.2-7.0 mmol/L1)
Median
Range
Serum creatinine (44-140 µmol/L1)
Median
Range
CA19-9 (0-39 kU/L1)
Median
Range

Data
25 (23)
15/10
64 (42-78)
  n (%)
4 (16.0)
12 (48.0)
9 (36.0)
3 (12.0)
17 (68.0)
5 (20.0)
7 (28.0)
2 (8.0)
12 (48.0)
3 (12.0)
2 (8.0)
5 (20.0)
4 (16.0)

4 (16.0) 5-FU-based
chemotherapy

18
7-58

1 033.5
283.4-2 583.9

950.2
383.4-1 600.3
6.2
3.6-7.8
78
48-121
496
7-10 463

1

Normal level.

creatinine < 1.5 × ULN, serum bilirubin value < 2.5 ×
ULN. Basic CA19-9 level was recorded. Patients with
active infections, unstable cardiovascular conditions,
brain metastases, other malignancy or serious medical
illnesses were excluded from this study. The pretreatment characteristics are listed in Table 1.
Tumor size was assessed by CT scan or MRI within
3 wk prior to the first cycle, and baseline biological
analysis was perfor med within 1 wk. A physical
examination and complete blood cell count were
perfor med 2-3 d before each cycle. Blood count
was obtained each week to determine the level of
myelosuppression. After every three cycles, a full clinical
evaluation including performance status and physical
examination was performed.
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Treatment protocol
A l l p a t i e n t s r e c e ive d i n t r ave n o u s g e m c i t a b i n e
(1000 mg/m 2 ) over 30 min on days 1 and 8, 2 h
oxaliplatin infusion (120 mg/m2) on day 1 (oxaliplatin
was discontinued if specific cumulative peripheral
sensory neuropathy of NCI CTC grade 3 occurred), and
2-3 h huachansu infusion (20 mL/m2) (0.5 g/mL) in 500
mL of 50 g/L glucose solution on days -3-11. Treatment
was repeated every 3-4 wk until limiting toxicity or
disease progression occurred, or further treatments
were refused by patients. Biliary bypass or stenting was
required in four patients before the treatment.
Follow-up
After two cycles of chemotherapy, patients were
followed up every 4-6 wk till February 2007.
Assessment of efficacy
Tumor response was evaluated every three cycles by
CT scan or MRI, using standard RECIST criteria [12].
Complete response (CR) was defined as a disappearance
of all signs and symptoms of disease. Partial response
(PR) was defined as a decrease > 30% of the sum of the
largest diameters of target (measurable) lesions without
appearance of new lesions or progression of non-target
(evaluable) lesions. To be assigned a response status,
changes in tumor measurement were confirmed by a
repeated assessment performed no less than 4 wk after
the criteria for response were first met. Stable disease (SD)
was defined as no sufficient shrinkage to qualify partial
response or less than a 20% increase in the sum of the
largest diameters of target lesions without appearance
of new lesions or progression of non-target lesions.
Progressive disease (PD) was defined as a 20% increase
in the sum of the largest diameters of target lesions or
as appearance of new lesions or as progression of nontarget lesions. Disease control was defined as the absence
of tumor progression (i.e. complete and partial response
and SD) for at least 2 mo. Progression-free survival
(PFS) was determined from the first day of treatment
until clinical progression or tumor progression assessed
by CT scan. Overall survival (OS) was determined from
the first day of treatment until the date of death. OS
and PFS were analyzed using the Kaplan-Meier method.
Toxicity was evaluated at each cycle according to the
NCI CTC version 2.0.
Assessment of QOL
The validated traditional Chinese version of the
European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire-Core 30 (EORTC
QLQ-C30) was used to measure the patients’ QOL.
Patients completed the EORTC QLQ-C30 at baseline,
at the end of the first, third and sixth chemotherapeutic
cycles, and 1 mo after completion of chemotherapy.
The QLQ-C30 is a 30-item standardized measure that
includes a global QOL/ overall health status scale, five
functioning scales (physical, role, emotional, cognitive,
and social), three multi-item symptom scales (fatigue,
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pain, nausea and vomiting) and six single items (dyspnea,
sleep disturbance, appetite loss, diarrhea, constipation,
and financial impact). The raw scores obtained from the
EORTC questionnaire were converted to scores ranging
from 0 to 100 using linear transformation according to
the scoring procedure. Higher scores on the functioning
scales, and the overall health status indicate a higher
functioning level and a better QOL. Higher scores on
the symptom scales or single item scales represent a
higher level of symptoms or problems.
QOL scores were determined in our study in the
following domains: physical, role, emotional, cognitive
and social function, global QOL/overall health status,
fatigue, nausea and vomiting, and pain.
Statistical analysis
The objective response rate, progression-free survival,
overall survival, toxicity and QOL were observed, and
the 95% confidence interval (CI) was calculated using
the method of Clopper and Pearson. Overall survival,
progression-free survival, death or last follow-up was
made using the Kaplan-Meier method using SPSS
version 12.0 software. The life table method was used
to evaluate the 1-year survival rate. Data were expressed
as mean ± SD. QOL score analysis was done using the
paired t-test for comparison between baseline and 1 mo
after completing chemotherapy. P < 0.05 was considered
statistically significant, whereas a mean difference of
10 or more points in QOL scales represents a clinically
significant/relevant difference[13].

RESULTS
Response and survival
A total of 25 patients (10 males and 15 females) were
included this trial and 23 were assessable. Twenty-one
patients (84.0%) received GEMOX plus huachansu
injection as the first-line and 4 (16.0%) as the secondline chemotherapy. A total of 137 cycles of therapy
were performed, the median cycle was 5 (range 1-8)
per patient. Up to February 2007, two patients were
still alive. The median follow-up time was 11.5 (range,
2-33) mo. The one-year survival rate was 39.1%. There
was no complete response. However, out of the 23
patients whose response could be evaluated, 8 (34.8%)
went into PR, 7 (30.4%) demonstrated SD, 8 (34.8%)
had progression of the disease. The disease control rate
was 65.2%. The median progression-free and overall
survival was 5.8 mo (95% CI: 4.5-7.1 mo) and 10.5 mo,
respectively (Figure 1).
Four patients (16.0%) required biliar y tract
decompression by endoscopic or percutaneous stenting
because of obstructive jaundice before chemotherapy.
Basic CA19-9 levels were recorded in all patients
(median 496; range 7-10 463 kU/L), and 15 patients
(60%) had elevated baseline levels. Serum CA19-9 levels
were measured every 3-4 wk. The relative changes of
CA19-9 during chemotherapy was negatively correlated
with the baseline and progression-free survival (P = 0.03).
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Table 2 Combined chemotherapy-related toxicities to
patients n (%)
Toxicity

NCI-CTC grade
1

2

3

4

9 (36.0)
6 (24.0)
2 (8.0)
7 (28.0)
1 (4.0)
5 (20.0)
16 (64.0)

5 (20.0)
7 (28.0)
4 (16.0)
5 (20.0)
0
0
0

2 (8.0)
2 (8.0)
0
6 (24.0)
0
0
0

0
0
0
2 (8.0)
0
0
0

0

0

0

Probability

OS-survival
Leukopenia
Neutropenia
Anemia
Thrombocytopenia
Diarrhea
Nausea/emesis
Peripheral
neuropathy
Pain

0.6

0.4

0.2

0.0

2 (8.0)

NCI-CTC: National Cancer Institute Common Toxicity Criteria. The
combined treatment induced myelosuppression.
0

10

   20
t /mo

30

40

Figure 1 Kaplan-Meier curve of OS and PFS for patients treated with GEMOX
plus huachansu. The median progression-free and median overall survival was
5.8 mo and 10.5 mo, respectively.

Table 3 Transformed scores for EORTC QLQ-C30 at
different time points in patients treated with GEMOX and
huachansu injection (mean ± SD)
Domain/Item Baseline

Toxicity
All patients were evaluable for toxicity. Gemcitabine
in combination with oxaliplatin induced neutropenia,
thrombocytopenia, nausea/vomiting, and peripheral
neuropathy due their toxicity. It was observed by us that
gemcitabine-based therapy was associated with a higher
rate of thrombocytopenia among Chinese patients
with cancer. Myelosuppression was the most frequent
side-effect in our study. Anemia grade 2, neutropenia
grade 3 and thrombocytopenia grade 3 were observed
in 16%, 8% and 24% of patients, respectively. The
nadir of thrombocytes appeared on days 6-12 [(51.0
± 19.4) × 10 9/L, mean ± SD]. Recombinant human
interleukin-11 (IL-11) was used to treat chemotherapyinduced thrombocytopenia. The platelet count returned
to normal [(126.0 ± 18.2) × 109/L] after 3-8 d of IL-11
treatment at a dose of 25-50 µg/kg per day (Figure 2).
The symptoms induced by grade 1 non-hematologic
toxicity included nausea/emesis (20.0%), diarrhea
(4.0%), pain (8.0%), and peripheral neuropathy (64.0%).
Sixteen patients (64.0%) felt anaesthesia of hands and
feet, which was mild and did not interfere with their
functions.
GEMOX combined with huachansu injection
regimen was well tolerated (Table 2) with moderate
myelosuppression as the main toxicity. No treatmentrelated death occurred.
QOL
The completion rate of QOL questionnaire declined
from 96.0% at baseline to 73.9%, 1 mo after completion
of chemotherapy. The mean score and standard
deviation for the EORTC QLQ-C30 are presented
in Table 3. An improvement of more than 10 points
was found in the global QOL, physical, cognitive and
emotional functioning, whereas symptoms such as pain
decreased more than 18 points after chemotherapy.
One month after the completion of treatment, physical

Functioning
Physical
Role
Emotional
Cognitive
Social
Global QOL
symptoms
Fatigue
Nausea and
vomiting
Pain

65.4 ± 17.0
57.1 ± 26.3
54.3 ± 33.0
66.1 ± 24.6
47.2 ± 30.4
52.3 ± 20.0

First cycle Third cycle Sixth cycle
57.0 ± 20.3
55.0 ± 24.3
47.2 ± 36.8
68.1 ± 30.2
39.4 ± 33.6
41.4 ± 24.3

64.4 ± 21.0
58.5 ± 26.2
59.4 ± 39.1
77.4 ± 26.3
44.1 ± 29.0
50.6 ± 29.7

70.6 ± 18.3
60.4 ± 25.4
70.5 ± 24.2
79.1 ± 24.0
41.1 ± 30.7
55.4 ± 30.0

1 mo
77.5 ± 16.4a
63.4 ± 27.2
69.4 ± 30.1a
79.5 ± 21.7a
48.2 ± 32.6
65.3 ± 22.4a

43.3 ± 31.2 51.2 ± 33.4 40.1 ± 27.4 42.1 ± 22.0 38.2 ± 28.6
7.6 ± 6.2
9.0 ± 5.1
7.4 ± 4.3
5.4 ± 2.5
3.2 ± 2.1a
44.5 ± 21.6 28.0 ± 18.3 25.5 ± 12.4 24.3 ± 9.1 26.0 ± 10.4a

Quality of life was assessed at baseline, at the end of the first, third
and sixth chemotherapeutic cycles, and 1 mo after completion of
chemotherapy. Scores of EORTC QLQ-C30 were converted to linear
transformation ranging from 0 to 100. Higher scales for the functional
and global QOL represent a better function. In contrast, higher scales for
symptoms represent worse symptoms. aP < 0.05 vs baseline.

functioning (PF) increased over baseline levels by
approximately 12 points, and the global QOL score
increased from 52.3 ± 20.0 at baseline to 65.3 ± 22.4,
1 mo after completion of chemotherapy. As compared
with baseline, the patients reported fatigue that was
worse immediately after the first cycle. However, fatigue
then improved from the end of the first cycle to 1 mo
after treatment. The five functional scales, global QOL,
and multi-item symptom scales are shown in Figure 3.
One month after treatment, the trend to improve the
functioning, global QOL and symptoms was significant.

DISCUSSION
Due to the high mortality rate of GBC in China,
we made this study to test the efficacy and safety
of GEMOX combined with huachansu injection
(cinobufagin) in patients with locally advanced or
metastatic GBC and to assess the patients’ QOL.
GBC, though rare, has a very poor prognosis. There
is no generally accepted standard chemotherapy for
www.wjgnet.com
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Figure 2 Peripheral blood platelet count after combined chemotherapy. The
nadir of thrombocytes appeared on days 6-12.
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Figure 3 Functioning and symptom scales of the EORTC QLQ-30. First, third
and sixth cycles: At the end of the first, third and sixth chemotherapeutic cycles;
1 mo: 1 mo after completion of chemotherapy. An improvement of more than
10 points was found in global QOL, physical and cognitive as well as emotional
functioning, whereas symptoms such as pain were decreased by more than 18
points after completion of chemotherapy.

advanced, non-resectable cancer of the gallbladder
or biliary tree. The median survival time of advanced
GBC patients who receive best supportive care is
approximately 6 mo[14].
Some new chemotherapeutic agents have been used
in treatment of patients with advanced biliary tract
cancer recently, such as gemcitabine, 5-fluorouracil[15-17],
capecitabine[18], cisplatin[19,20], oxaliplatin or carboplatin. It
was reported that gemcitabine is active against pancreatic
and advanced biliary tract adenocarcinoma, and able to
induce a response rate of 8.0%-60.0%[21,22].
G a l l a r d o [23] c o n d u c t e d a p h a s e Ⅱ t r i a l w i t h
gemcitabine (1 000 mg/m 2 over 30 min weekly for
3 wk followed by a week of rest) in patients with locally
advanced or metastatic GBC, and found that the overall
response rate was 36.0%. The cancer remained stable
in 6 (25.0%) patients, and progressed in 10 (40.0%)
patients. The median survival time was 30 wk. In another
phase Ⅱ trial with 24-h gemcitabine infusion weekly
in patients with advanced gallbladder and biliary tract
carcinoma, 18 patients were evaluated for response. One
partial response was observed (6.0%), the disease control
rate was 61.0%, the median time of tumor progression
www.wjgnet.com
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was 3.6 mo and the median overall survival time was
7.5 mo[24].
Andre et al[25] used GEMOX regimen to treat patients
with advanced biliary tract adenocarcinoma, and found
that the objective response was 36%, the median PFS
time was 5.7 mo, the overall survival time was 15.4 mo
in group A (PS 0-2), while the objective response was
22.0%, the median PFS time was 3.9 mo and the median
OS time was 7.6 mo in group B (PS > 2).
Huachansu, one of the most widely studied
traditional Chinese medicine, is a water soluble extract
from Bufo toad skin, and can be sued in treatment of
cancer, especially liver and pancreatic cancer. Some
studies demonstrated that huachansu injection can
improve the QOL of patients and has been used as a
treatment of cancer in China[26-28]. It was reported that
digitalis-like cinobufagin can protect prostate cancer
cells from proliferation. The protein expression of
active caspase 3 in LNCaP, DU145, and PC3 cells was
increased after treated with combined cinobufagin
and EGTA, the expression of Fas was increased, the
expression of Bax was down-regulated in nuclei, and the
protein expression of cytosolic cytochrom C was also
increased after treatment with cinobufagin in these cell
lines[29]. It has been shown that bufalin or cinobufagin
increases Ca 2+ and apoptosis in cancer cells, caspase
3 activities in DU145 and PC3 cells, and caspase 9
activities in LNCaP cells after a 24 h culture[30].
QOL is a multidimensional concept including
physical, emotional, social, and daily-life functioning
as well as disease symptoms and treatment from the
patient's perspective. Improving QOL and diseaseassociated symptoms is increasingly important for
patients with advanced GBC. QOL is now regarded as
a biologically and clinically meaningful outcome that is
as important as disease-free, and overall survival with
regard to anticancer treatment. Huachansu injection
was given 3 d before GEMOX in our study, and its
effectiveness on pain relief appeared 1-2 d later (9/14
patients). The overall life quality of patients entered this
trial improved 10 to 20 points. The patients undergoing
GEMOX and huachansu regimen achieved better QOL
outcomes. The partial response rate was 34.8%, and the
disease control rate was 65.2%. The median progressionfree and median overall survival was 5.8 mo and 10.5
mo, respectively. The patients tolerated the treatment
well with moderate myelosuppression as the main
toxicity. No treatment-related deaths occurred.
In conclusion, combined GEMOX and huachansu
injection regimen can be used in treatment of GBC
patients, especially those with advanced or metastatic
GBC.

COMMENTS
COMMENTS
Background

The difficulty in early diagnosis of gallbladder carcinoma (GBC) is its poor
specificity in clinical and ambiguous early symptoms, thus affecting its
prognosis. Some patients are found having GBC only when other diseases are
diagnosed and treated. Surgery is the only curative treatment for gallbladder
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cancer. However, because of frequent local and distant recurrence, radical
surgery at its advanced stage is often unsuccessful. Thus, chemotherapy
for patients with advanced GBC seems to be a better choice of treatment.
However, no standard chemotherapy for GBC has yet been established.

Research frontiers

The increasing number of papers on chemotherapy for GBC emphasizes
the need of a new standard beyond 5-FU. At present, clinical studies on the
treatment of GBC with new chemotherapeutic agents are underway. Further
clinical trials, especially large multi-institutional RCTs (phase Ⅲ studies) using
novel agents such as gemcitabine, should be performed in order to establish a
standard treatment for GBC.

Innovations and breakthroughs

In China, huachansu used in treatment of patients with lung cancer and
hepatocellular carcinoma has achieved rather good results in suppressing the
growth of cancer, alleviating of pain and fatigue, and improving the function of
patients’ immune system. Our findings provide certain possible evidence that
combined gemcitabine-oxaliplatin (GEMOX) and huachansu chemotherapy
may improve the survival and QOL of GBC patients.
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Applications

The results of this study indicate that combined GEMOX and huachansu
chemotherapy is an effective regimen for metastatic GBC. The patients can
tolerate it well. Toxicities are mostly hematological and easily manageable. If
this combined regimen could be applied in clinic practice, the patients would
have a longer survival time.

Terminology

The World Health Organization (WHO) defines QOL as" an individual's
perception of his or her position in life in the context of culture and value
system in which he or she lives in relation to his or her goal, expectation,
standard and concern. It is a broad-ranging concept affected in a complex
way by the person's physical health, psychological state, independence,
social relationships, and his or her relationship to salient feature of his or her
environment." Studies showed that QOL is associated to the survival of cancer
patients.
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Peer review

This is an interesting study. The authors evaluated the efficacy and safety of
combined GEMOX and huachansu injection (cinobufagin) treatment in patients
with locally advanced or metastatic gallbladder carcinoma, and assessed the
patients’ QOL. The study was well designed.
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