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BACKGROUND: An intravenous formulated extract of the venom of the wild toad Bufo bufo gargarizans Cantor or Bufo melanostictus
Schneider, huachansu, is currently used in China for the treatment of lung, liver, pancreatic, and colorectal cancers. We performed a
randomised, single-blinded, phase II clinical study of huachansu plus gemcitabine versus placebo plus gemcitabine in patients with
locally advanced and/or metastatic pancreatic adenocarcinomas.
METHODS: Patients with tissue-proven locally advanced and/or metastatic pancreatic adenocarinoma were randomly assigned to
receive either gemcitabine 1000 mg m� 2 on days 1, 8, and 15 with huachansu 20 ml m� 2 daily for 21 days (arm A) or placebo (arm
B); treatment cycles were 28 days in length. Primary end point was 4-month progression-free overall survival (PFS); secondary end
points were objective radiographical response rate (ORR), time to progression (TTP), and toxicity.
RESULTS: A total of 80 subjects were enrolled; 76 patients were evaluable (received at least 1 week therapy). Median overall survival
was 160 days for arm A and 156 days for arm B (P¼ 0.339); ORR was 9 and 3% in arms A and B, respectively (P¼ 0.332), median
TTP was 98 and 115 days, respectively (P¼ 0.825); the median 4-month PFS was 99 and 98 days, respectively (P¼ 0.679).
CONCLUSION: Huachansu when combined with gemcitabine did not improve the outcome of patients with locally advanced and/or
metastatic pancreatic cancer.
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Traditional Chinese medicine (TCM) is currently practiced world-
wide, and is frequently used to treat cancer, either alone or in
combination with Western medicines. Natural products have long
been an important source of cancer therapies (Cragg et al, 1993;
Cragg et al, 1997; Boik, 2001; Wei et al, 2007). Chansu, the dried
secretion from the skin glands of Bufo bufo gargarizans Cantor or
B. melanostictus Schneider, has been used clinically for over a

millenium as a TCM (Su and Nu, 2001). Huachansu, an injectable
form of chansu, is a sterilised hot water extract of the dried toad
skin and is used for the treatment of liver, lung, pancreatic, and
colorectal cancers in China. Its two primary biologically active
chemical components are indole alkaloids (bufotenine, bufotenidine,
cinobufotenine, and serotonin) and steroidal cardiac glycosides
(more than 28 have been identified, including bufalin, resibufo-
genin, cinobufagin, cinobufotalin, marinobufagin, and bufotalin)
(Su et al, 2003). Recent studies have demonstrated that bufalin,
resibufogenin, and cinobufagin are the three major cardiac
glycosides to which the anticancer activity of huachansu can be
attributed (Su et al, 2003). Among its other multiple effects are
inhibition of vasodilation (vasoconstriction), anti-inflammation,
increased vascular resistance, and inhibition of cancer prolifera-
tion (Su and Nu, 2001).

In vitro studies demonstrated that huachansu, at a dose of
2 mg ml� 1, based on raw material, inhibited human hepatocellular
(SMMC-72), gastric (MKN45), and colon cancer (lovo) cell line
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proliferation (Zhang et al, 1999). In addition, huachansu also
inhibited proliferation and induced apoptosis in gastric carcinoma
MGC-80-3 cells with an IC50 of 0.16mg ml� 1 (based on extract
weight) (Cuo et al, 2003a). It was also reported that the growth of
human hepatocellular cells lines (MGC-80-3 and SMMC-7721)
were inhibited by huachansu (0.2 mcg ml� 1) and that this was
mediated through S-phase arrest and inhibition of bcl-2 expression
(Cuo et al, 2003b). Furthermore, huachansu markedly inhibited
the biosynthesis of DNA and RNA in H22 AH, ascitic hepatoma
cells in vitro, and the effect was concentration-dependant (Guan
et al, 1993). When human breast cancer cells, BCF-7, and lung
cancer cells, A549, were treated with huachansu, the drug
significantly inhibited the growth of A549 cells, but not BCF-7
cells, which suggested that the antiproliferative activity of
huachansu might be cell type specific (Liu et al, 2002). More
recently, Wang et al (2000) reported that the morphology and
proliferative activity of NIH 3T3 cells could be inhibited by
huachansu in a dose-dependent manner. Huachansu can be
immunostimulative as indicated by increased activity of mouse
spleen rosette forming cell, macrophage activity, levels of plasma
lysozyme, and B-cell function (Sun et al, 1984; Yang and Zhang,
1987). When tested in vitro, we demonstrated an inhibition of
human pancreatic cell lines (Panc-1); this inhibition was 26 times
more potent for the bufadienolide-containing fractions, as
opposed to the alkaloid compounds; cinobufotalin, cinobufagin,
and bufalin had very similar ability to inhibit the proliferation of
Panc-1 cells in comparison with resibufogenin, with IC50 values of
11.3 (cinobufotalin), 33.4 (cinobufagin), 8.1 (bufalin), and around
700 (resibufogenin) ng ml� 1, respectively (unpublished data).

We previously conducted a phase I dose-escalation study of
huachansu in patients with solid malignancies; anticancer activity
based on radiographical response was observed at the 20 ml m� 2

dose cohort (Meng et al, 2009). Tolerance was excellent and
toxicity from huachansu was not observed in this study. A
previously reported study demonstrated radiographical response
rates (RRs) of 10% and 16% in patients with hepatocellular and
non-small-cell lung cancer (NSCLC; Yu and Ling, 2001). Hua-
chansu was safely combined with chemotherapy (5-flurouracil,
doxorubicin, and cisplatin) in patients with NSCLC, but without
an observed increase in the RR; the huachansu-treated group
was reported to have an improved quality-of-life (QOL) outcome
(Shao, 2001).

Although huachansu is a widely used natural product (pre-
dominantly as monotherapy in China as standard-of-care for
pancreatic and hepatobiliary malignancies), with a clearly defined
mechanism of action, and prior preclinical and clinical studies
indicating cancer efficacy, so far no well-designed randomised
study has evaluated the potential benefit of huachansu when
combined with conventional cytotoxic chemotherapy. Owing to
the use of the intravenous extract of huachansu, as a standard-of-
care in China for the treatment of patients with advanced
pancreatic cancer, and in vitro data supportive of its potential
efficacy in pancreatic cancer cell lines, we undertook a rando-
mised, single-blinded, phase II study gemcitabine plus either
huachansu or placebo in this patient population, given that
gemcitabine is a standard-of-care palliative systemic therapy
in Western countries. The dose chosen was the most clinically
active dose level observed in a phase I monotherapy study
(Meng et al, 2009).

PATIENTS AND METHODS

Patient selection

Patients with surgically unresectable pancreatic adenocarcinoma
were considered eligible for enrolment in the trial, which was
conducted at the Department of Integrative Oncology, Fudan
University Shanghai Cancer Centre, Shanghai, China. Inclusion

criteria included age 18 years of age or older; histological (or
cytological) diagnosis of unresectable (locally advanced and/or
metastatic) pancreatic adenocarcinoma with measurable disease by
Response Evaluation Criteria in Solid Tumours (Therasse et al,
2000); life expectancy of at least 3 months; Karnofsky perfor-
mance status of greater than 60%; and adequate organ function.
There was no stratification utilised at the time of randomisation.
The study was approved by the Institutional Review Boards of
Fudan University Shanghai Cancer Center and MD Anderson
Cancer Center, and followed the ethical principles of Good Clinical
Practice in accordance with the Declaration of Helsinki. Subjects
gave written and verbal consent before study entry. The clinical
trial was registered with clinicaltrials.gov (identifier NCT00837239).

Study design and treatment

We conducted a randomised, phase II, single-center, single-
blinded study of gemcitabine administered in combination with
huachansu or gemcitabine with placebo. Patients were treated with
weekly gemcitabine 1000 mg m� 2 intravenously over 30 min on
days 1, 8, and 15 every 28 days; this was combined with huachansu
infusion intravenously 20 ml m� 2 over 2-h intravenous infusion 5
days a week for 3 weeks then 1 week off. While in the controlled
group, saline as placebo was administrated with the same schedule
of huachansu. Owing to the fact that TCM physicians and nurses
traditionally have drawn up and administered TCM therapy, the
study was single-blinded (i.e., the investigators were aware of the
randomisation arm the patient was assigned to); research
pharmacists were not available in the TCM unit where the study
was conducted. In both arms, treatment continued unless there
was evidence of progressive disease, unacceptable adverse event(s)
after dose modification or delay, or patient decided to withdraw
from the study. Subjects received therapy as an in-patient in the
TCM unit at the Fudan University Shanghai Cancer Center.
The phase II dose was derived from the radiographical activity
observed in the phase I clinical trial. Anhui Jinchan Biochemistry
Sharers Co. (a subsidiary of China Resource Sanjiu Medical
Pharmaceutical Co., Ltd) provided the drug for this clinical trial
from a single lot. Product quality control was assured by acquiring
toad skins from designated source provinces (Anhui and Shandong,
China) in China, establishing fingerprinting for the toad skin raw
material, the semifinal extracts, and final product of huachansu.
In addition, to eliminate the variation in the extracts of the toad
skins collected from different geographical regions, each final
product lot is a mix, at a fixed ratio, of toad skin extracts prepared
from each source province. Finally, analytical methods have been
established to monitor the quality of extract and product. As a
regular quality control measure, the concentrations of certain
compounds in the extract are measured, and high performance
liquid chromatography fingerprinting is compared in the semifinal
and final products.

Assessment of toxicity and response

Toxicity was graded by using the Common Terminology Criteria
for Adverse Events version 3.0 (CTCAE v 3.0; Department of
Health and Human Services, National Institutes of Health, National
Cancer Institute, 2011). Dose adjustments were made depending
on the toxicity observed with each treatment cycle. The
gemcitabine dose was reduced to 75% of the starting dose based
on grade 3 or 4 neutropenia, grade 2, 3, or 4 thrombocytopenia, or
grade 3 or 4 non-haematological toxicities, respectively. Whereas
the huachansu dose was modified only for cardiac toxicities to 50%
of the starting dose based on grade 2 or 3 cardiac toxicity. Grade 4
cardiac toxicity would directly lead to discontinue treatment with
huachansu. Treatment was delayed until recovery from any above
event. If toxicity did not resolve within 4 weeks, patient would be
removed from protocol treatment. Two dose reductions were
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allowed for each drug. If a third reduction was required, continued
treatment was at the discretion of the investigator, that is, only if it
was considered to be in the best interest of the patient.

Within 14 days before treatment, patients were required to
undergo a complete history and physical examination including
date and stage of pancreatic cancer and of metastases, prior cancer
therapy, site(s) of metastases, performance status, and review of
symptoms. Patients also complete blood count, urinalysis, renal
and hepatic function tests, electrocardiogram, serum b-HCG for
premenopausal women, electrolytes, and tumour markers of
CA19-9. Tumour assessments via chest roentgenogram, computed
tomography, or magnetic resonance imaging were required within
1 month before the start of treatment, and all other tests were done
no more than 2 weeks before the start of therapy. During the
course of treatment, history and physical examination, hepatic and
renal function tests, electrolytes, CA19-9, toxicity assessment, and
concomitant medications were collected, at the end of each cycle.
Weekly assessments of complete blood count, platelet count, and
differential were done. Assessment of response, including radio-
graphical assessment, was performed approximately every 8 weeks;
these were performed by a single blinded radiologist (CSN).
Evaluation of QOL was performed using the MD Anderson
Symptom Inventory (MDASI; Cleeland et al, 2000; Wang et al,
2004) and Functional Assessment of Cancer Therapy (FACT;
Cella et al, 1993; Yu et al, 2000) pretreatment and then after every
8 weeks thereafter while on study. A TCM diagnosis was made at
the study entry as part of the clinical trial but was not used to
determine treatment randomisation.

Statistical plan

The primary objective of this study was to compare the 4-month
PFS of patients treated with gemcitabine plus huachansu compared
with gemcitabine plus placebo using pair-wise comparisons.
Secondary end points were the comparison of time to progression
(TTP), toxicity, RR, and QOL across the two treatment arms. In
order to examine the primary aim comparing standard treatment
versus standard treatment plus huachansu, we examined overall
response defined as PFS at 4 months. Patients were randomised
using a Bayesian algorithm. Initially, 20 patients were randomised
equally to each treatment arm; thereafter, as response information
accumulated, successive patients were randomised in favour of the
treatment that, on average, elicits a higher response rate. The

randomisation probability for the experimental arm was the
posterior probability that it had the highest probability of eliciting
an overall response (i.e., rGH¼Pr[ORGoORGH | data]), and the
randomisation probability for G was 1-rGH. If at any point during
the trial rGH40.99 (or o0.01) the trial would be terminated
and GH would be selected as superior (inferior) (see Table 1).
A maximum of 80 patients were estimated to be accrued on this
study. The primary analysis was based on the intent-to-treat
principle; all eligible patients were evaluated as randomised.
Pair-wise correlations among variables were assessed using the
Pearson correlation, or its non-parametric analogue, the Spearman
correlation. Comparisons of continuous outcomes by treatment
group were made using the t-test or the Wilcoxon rank sum test, as
appropriate. Treatment comparisons of categorical variables were
made using the w2 or Fisher’s exact test as appropriate (Fisher,
1950). Methods appropriate for longitudinal data analysis were
used to analyse QOL data (FACT-G and MDASI). Time to
progression and overall survival (OS) curves were obtained using
the Kaplan–Meier method (Cox, 1972). Time to progression was
measured from the date of study entry to the date of first
progression, or censored at the date of last follow-up with stable
disease. Overall survival was defined as the date of study entry to
death, or censored at last known date of survival. Cox regression
models of OS and TTP were utilised to identify simultaneous
significant prognostic factors (Kaplan and Meier, 1958). Statistical
analysis was performed using the SPSS program (SPSS, Chicago,
IL, USA).

RESULTS

Baseline patient characteristics

This study accrued 80 patients between February 2008 and February
2010. Three patients with pancreatic cancer were initially treated with
gemcitabine plus huachasu to observe for safety of the combination.
One patient was enrolled but did not receive study medication and
was deemed unevaluable; 76 evaluable subjects were enrolled and
randomised; given the similar outcomes in each treatment arm, 39
subjects were enrolled on the experimental arm and 37 subjects to
the control arm. (i.e., there was not preferential assignment to one
arm owing to a lack of a superior 4-month PFS observed for one
arm). Patient demographics are represented in Table 2.

Treatment duration and toxicity

A summary of treatment administered by study arm is shown in
Figure 1. A median of two cycles of treatment was given in both
arms. There were no significant differences in the number of treat-
ment cycles received among the two treatment arms (P¼ 0.412).
The reasons for treatment discontinuation were disease progres-
sion, unacceptable toxicity, and patient withdrawal of consent
(Table 3). The distribution of reasons for study withdrawal did not
vary significantly among the two arms (P¼ 0.565). The grade 3
and 4 toxicities are shown in Table 4.

Objective RR

A total of 66 (86.8%) patients had measurable lesions and were
evaluable for response (34 patients in arm A and 32 patients in arm
B). No complete response was observed in either treatment group.
The partial response as assessed by the investigators was three
patients (8.8%) with gemcitabine plus huachansu and one patient
(3.1%) with gemcitabine plus placebo. There were no significant
differences in the objective RR among the two arms (P¼ 0.332).
When considering all the patients randomly assigned in the trial
(intent-to-treat population), the RR was 7.7% (3 of 39 patients) in the
experimental arm and 2.7% (1 of 37 patients) in the control arm.

Table 1 Operating characteristics for adaptive randomisation algorithm

Operating
characteristic

Standard
treatment

alone

Standard
treatment þ

huachansu

True overall response rate 50% 50%
Average number of patients 32.8 32.8
Probability of selection as best 0.519 0.481
Probability of early selection 0.039 0.034

True overall response rate 50% 60%
Average number of patients 28.8 36.2
Probability of selection as best 0.060 0.940
Probability of early selection 0.007 0.100

True overall response rate 50% 70%
Average number of patients 24.3 35.6
Probability of selection as best 0.006 0.994
Probability of early selection 0.002 0.305

True overall response rate 50% 80%
Average number of patients 20.5 30.7
Probability of selection as best 0.001 0.999
Probability of early selection 0.001 0.594
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Overall survival and TTP

The median TTP in the eligible and treated patients was 98 days
(95% CI, 89.0–158.0 days) with gemcitabine plus huachansu and
115 days (95% CI, 90.2–156.1 days) with gemcitabine plus placebo.
There were no significant differences in the TTP among the two arms
(P¼ 0.825). The median OS was 160 days (95% CI, 151.0–225.4 days)
in the experimental arm and 156 days (95% CI, 174.1–269.3 days)
in the control arm. Stratified log-rank P-value was 0.339. In the
same population, 6-month OS rates were 30.5% and 41.7%,
respectively (P¼ 0.984). The median 4-month progression free
survival was 99 and 98 days, respectively (P¼ 0.679). The compa-
rison did not demonstrate a statistically significant difference;
Kaplan–Meier survival curves are demonstrated in Figure 2.

To assess the influence of prognostic factors, the relationships
between the survival outcomes and the following variables were
investigated in COX models: sex, age, tumour location (head/body
or tail), tumour stage (locally advanced/metastasis), prior surgery,
prior chemotherapy, performance status, and treatment group. We
performed multivariate analysis of these factors for TTP and OS
times. Among these factors, only the performance status (hazard
ratio: 0.923; 95% CI: 0.869–0.980; P¼ 0.009) and stage (hazard
ratio: 0.458; 95% CI: 0.232–0.907; P¼ 0.025) showed a significant

Patients met initial eligibility criteria

Declined to participate (n = 26)

Allocated to GEM + huachansu (n = 39)

Lost to follow-up             Lost to follow-up               

Analysed Analysed

Allocated to GEM + placebo   (n =37)

Did not meet inclusion criteria (n = 1)

Not randomised

Patients randomly assigned

Patients consented

(n = 3)*

(n = 37)(n = 39)

 (n = 39)    (n =37)

(n = 1)

(n = 17)

(n = 10)

(n = 10) (n = 8) 

(n = 8)

(n = 23)

(n = 1)

   Receieved allocated 
   intervention                     

Disease progression         

Adverse events                 

Patient withdrawal

(n = 80)

(n = 106)

(n = 76)

   Received allocated
   intervention 

Disease progression       

Adverse events              

Patient withdrawal

Figure 1 Consort diagram. *Three patients with pancreatic cancer were
initially treated with gemcitabine plus huachansu to observe for safety of
the combination.

Table 3 Number of doses of treatment received and reason for
treatment discontinuation

Treatment arm

Huachansu þ
gemcitabine

(n¼39)

Placebo þ
gemcitabine

(n¼ 37)

Parameter No. % No. %

Mean no. of total cycles 2.7 2.4
s.d. 2.0 2.0
Median 2 2
Range 0–10 0–9

Off-treatment reason
Disease progression/symptom deterioration 23 59 17 46
Toxicity/adverse effects/complications 8 21 10 27
Patient withdrawal 8 21 10 27

Table 2 Baseline characteristics of patients treated with gemcitabine and
huachansu or gemcitabine and placebo

Treatment arm

Gemcitabine
þ huachansu

Gemcitabine
þ placebo

Total

Characteristic
No. of

patients
% No. of

patients
% No. of

patients
%

Pa

Gender
Male 23 58.97 23 62.16 46 60.53 0.776
Female 16 41.03 14 37.84 30 39.47

Stage
Metastatic 29 74.36 29 78.38 58 76.32 0.680
Locally
advanced

10 25.64 8 21.62 18 23.68

Location of the tumour in the pancreas
Head 17 43.59 14 37.84 31 40.79 0.803
Body 9 23.08 8 21.62 17 22.37
Tail 13 33.33 15 40.54 28 36.84

Prior surgery
Yes 4 10.26 5 13.51 9 11.84 0.733b

No 35 89.74 32 86.49 70 92.11

Prior chemotherapy
Yes 4 10.26 0 0.00 4 5.26 0.116b

No 35 89.74 37 100.00 75 98.68

Age (years) 60.2±9.5 61.7±9.9 60.9±9.6 0.525c

Karnofsky
performance
status

84.9±6.5 85.4±5.1 85.1±5.8 0.690d

aw2. bFisher’s test. cStudent’s t-test. dMann–Whitney test.

Table 4 Grade 3 and 4 haematological and non-hematological toxicities
(treatment-related)

Treatment arm

Gemcitabine þ
huachansu (n¼ 39)

Gemcitabine þ
placebo (n¼ 37)

Toxicity Number % Number %

Haematological
Neutropenia 8 21 7 19
Thrombocytopenia 2 5 4 11
Anaemia 5 13 2 5.5

Non-haematological
Bilirubin 0
AST 0
ALT 0
Nausea 2 5
Vomiting 0 2 5.5
Skin 1 2.5

Abbreviations: ALT¼ alanine aminotransferase; AST¼ aspartate aminotransferase.
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value for OS time, and no factors exerted a significant influence
on TTP.

Symptom severity

There were 76 MDASI questionnaires completed at baseline. At
baseline, pain, loss of appetite, dry mouth, distress, and fatigue
were the most prominent symptoms noted by the patients. Some
level of pain was present at baseline in 77.5% of patients. There
were no symptom or QOL differences between the two arms at
baseline. There were no group differences in the MDASI Symptom
Severity or Interference scores or the FACT scores in any
treatment cycle or at the end of treatment (See Supplementary
Table 1). Traditional Chinese medicine diagnosis at the time of
study entry was not found to be associated with treatment toxicity,
treatment outcome, or OS. Biochemical response rate (serum
CA19-9 decline) was not statistically different between the two
treatment arms (data not shown).

DISCUSSION

This study is the first randomised clinical trial evaluating huachansu
when combined with cytotoxic chemotherapy. In this study, there was
not a clinical benefit observed with the addition of huachansu to
gemcitabine in the treatment of patients with advanced pancreatic
cancer. In this regard, the outcome is similar to over 30 previously

published well-designed randomised clinical trials in patients with
advanced pancreatic cancer evaluating gemcitabine combined with
other cytoxic agent or biologic agent (Di Marco et al, 2010), all of
which have been negative, with the exception of modest additional
benefit observed with gemcitabine plus capecitabine (Cunningham
et al, 2009) and gemcitabine plus erlotinib (Moore et al, 2007) when
compared with placebo. The lack of efficacy seen in this single trial
does not preclude possible efficacy in other solid malignancies, and
deserves further evaluation.

The lack of toxicity observed in this study might indicate that
too low a dose of huachansu was chosen for combination with
gemcitabine. The dose chosen was that dose that was associated
with observed clinical efficacy in the phase I trial; further dose-
escalation studies may be required to determine the optimal dose
of this form of TCM. A major logistical problem with the
intravenous formulation of this agent is the relatively short
half-life, and the need for frequent parenteral infusions of the
agent. A major limitation of this study is the lack of knowledge
regarding the optimal dosing of huachansu, either as monotherapy
or in combination with cytotoxic chemotherapy, as well as the
incomplete data on gemcitabine pharmacokinetics when combined
with huachansu. However, we tested a dose and treatment schedule
that is the standard-of-care in China for huachansu. A significantly
more potent oral formulation of this agent is under development,
which will help in the ease of administration of the agent obviating
the need for daily infusions; phase I dose-escalation studies of this
formulation may detect toxicity, potentially cardiotoxicity, with
some assurance that the relevant targets are being affected with its
administration. This formulation deserves evaluation in patients
with solid malignancies, even potentially patients with pancreatic
cancer; however, it is not clear whether it is necessary to combine
such a second-generation huachansu product with gemcitabine, as
suggested by the National Cancer Institute consensus report on
pancreatic cancer treatment (Yu and Ling, 2001). Indeed, previ-
ously reported phase II trials, demonstrating efficacy of huachansu
in solid malignancies, mainly utilised the agent as monotherapy
(Yang and Zhang, 1987; Philip et al, 2009). Development of a more
potent oral formulation will require careful evaluation to assess
the optimal dose as well as identifying putative biomarkers of
treatment efficacy.

This clinical trial highlighted significant technical, legal, and
logistical barriers to performing transnational studies, many of
which were overcome successfully. Future studies would likely
benefit from patient accrual at both Eastern and Western sites
concurrently, which would facilitate the performing of correlative
studies critical to drug development. Despite major impediments
to the rigorous clinical evaluation of TCM, the knowledge gained
from the better understanding of the efficacy (or lack thereof), and
which patient populations are most likely to benefit from these drugs,
would be of great benefit to patients, from both medical cultures.

Although TCM is particularly focused on alleviation of
symptoms and improvement in overall health and well-being, in
this trial we could not demonstrate a benefit in QOL in those
patients treated with huachansu. It may require longer exposure of
treatment before clinically significant changes in patient well-being
can be observed; owing to the natural history of advanced
pancreatic cancer, as well as the design of the clinical trial, the
time of exposure to huachansu was relatively short. In addition,
huachansu is typically not used as monotherapy separate from
other TCM herbals, and future trials could examine the combina-
tion of huachansu with other TCM products.

The results of this randomised clinical trial do not support the
use of huachansu in combination with gemcitabine in the
treatment of advanced pancreatic cancer. Traditional Chinese
medicine therapies should continue to be evaluated in clinical
trials to determine if these forms of therapy derive benefit to the
patient. Lack of efficacy in patients with pancreatic cancer does not
preclude evaluation in other solid malignancies, particularly those
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for which preclinical data suggest potential efficacy. In addition,
phase I studies of newer, and potentially more potent, oral
formulation of huachansu are planned, and warrant evaluation in
patients with advanced solid malignancies. The demonstrated
in vitro anticancer properties of huachansu (wild toad extract)
justify continued evaluation of these agents in clinical trials.
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