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Abstract Background: NSC-631570
(Ukrain) is a semisynthetic com-
pound of thiophosphoric acid and the
alkaloid chelidonine from the plant
Chelidonium majus. It has been used
in complementary herbal medicine
for more than 20 years for the treat-
ment of benign and malignant tu-
mors. Patients/methods: Between
August 1999 and June 2001, 90 pa-
tients with histologically proven un-
resectable pancreatic cancer were
randomized in a monocentric, con-
trolled, randomized study. Patients in
arm A received 1000 mg gemcitab-
ine/m2, those in arm B received
20 mg NSC-631570, and those in
arm C received 1000 mg gemcitab-
ine/m2 followed by 20 mg NSC-
631570 weekly. End point of the
study was overall survival. 
Results: In all three arms therapy
was well tolerated and toxicity was
moderate. At the first re-evaluation
in arm A 32%, in arm B 75%, and in

arm C 82% showed no change or
partial remission according to WHO
criteria (arm A versus arm B:
P<0.01, arm A versus arm C:
P<0.001). Median survival accord-
ing to Kaplan-Meier analysis was in
arm A 5.2 months, in arm B 7.9
months, and in arm C 10.4 months
(arm A versus arm B: P<0.01, arm A
versus arm C: P<0.01). Actuarial
survival rates after 6 months were
26%, 65% and 74% in arms A B and
C, respectively (arm A versus arm B:
P<0.05, arm A versus arm C
P<0.01). Conclusion: We could
show that in unresectable advanced
pancreatic cancer, NSC-631570
alone and in combination with ge-
mcitabine nearly doubled the median
survival times in patients suffering
from advanced pancreatic cancer.
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Introduction

So far, no highly effective treatment for advanced pan-
creatic cancer has been established. During the past
years, gemcitabine was found to have a positive influ-
ence on the quality of life in pancreatic cancer patients
palliatively treated with weekly infusions of gemcitab-
ine; however, median survival times in patients treated
with gemcitabine were only marginally prolonged [1].
Protocols using combinations of gemcitabine with 5-FU
with or without folinic acid or combinations of gemci-
tabine and cisplatinium have prolonged median survival

up to 8.3 months [2, 3, 4]. Additional radiation therapy
in combination with mitomycin C and gemcitabine did
not significantly improve survival [5]. In our clinic we
used intra-arterial infusions of the celiac trunk using 5-
FU, mitoxantrone and cisplatinum and observed an im-
provement in survival; however, this treatment of region-
al chemotherapy is associated with long periods of hos-
pitalization [6].

Several plant-derived drugs are used in medical on-
cology. The greater celandine (Chelidonium majus L.) is
a member of the Papaveraceae family and is a common
weed in Europe and Western Asia [7]. For many centu-
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ries the plant has been used in the therapy of warts, skin
cancers, and liver and gallbladder diseases, and the ma-
jor component of the wide variety of alkaloids found in
this plant is chelidonine [8]. NSC-631570 (Ukrain) is a
semisynthetic compound of thiotepa and the alkaloid
chelidonine from the plant Chelidonium majus. NSC-
631570 is thought to consist of 1 molecule thiophospho-
ric acid (thiotepa) conjugated to 3 molecules of chelido-
nine. It has been used in alternative medicine as an anti-
cancer drug for more than 20 years without knowledge
of the mechanism of its action. However, several promis-
ing case reports exist on the antitumoral effects of NSC-
631570 in cancer patients [9, 10, 11, 12].

The aim of this study was to evaluate the clinical use of
this plant-derived drug by means of intravenous therapy in
the treatment of unresectable, highly advanced pancreatic
cancer in a monocentric, controlled, randomized study.

Patients and methods

Monocentric, controlled, randomized study

Between August 1999 and June 2001, a total of 90 patients were
recruited into the prospective, controlled, monocentric, random-
ized study. The study protocol was approved by the local ethics
committee. Gemcitabine was supplied by Lilly (Giessen, Germa-
ny). NSC-631570 was generously provided by Nowicky Pharma
(Vienna, Austria). Inclusion criteria were histologically proven un-
resectable adenocarcinoma of the pancreas. Exclusion criteria
were age below 18 years, pregnancy or lack of contraception, oth-

er cancer diseases, viral infection with hepatitis B or C or HIV,
immunosuppressive therapy, or diseases of the central nervous
system. All patients gave informed consent to participation in the
study prior to treatment. Therapy was reduced by 20% in cases of
WHO grade II toxicities; in cases of WHO grade III toxicities
therapy was interrupted until toxicity had normalized and was then
continued with a dose reduction of 20%. In arm A, 30 patients re-
ceived 1000 mg gemcitabine/m2 weekly, according to the protocol
recently published by Burris [1] (first cycle: 7 weeks of therapy,
1 week of rest; 2nd–12th cycles: 3 weeks of therapy, 1 week of
rest). In arm B, 30 patients received 20 mg NSC-631570 weekly
(first cycle: 7 weeks of therapy, 1 week of rest; 2nd–12th cycles:
3 weeks of therapy, 1 week of rest), and in arm C, 30 patients re-
ceived 1000 mg gemcitabine/m2 followed by 20 mg NSC-631570
weekly (first cycle: 7 weeks of therapy, 1 week of rest; 2nd–12th
cycles: 3 weeks of therapy, 1 week of rest). In arms B and C in the
first week of the first cycle, NSC-631570 was administered during
the first 5 days at a daily dose of 20 mg per day. In all three arms,
most of the patients received supplementary vitamins, especially
vitamin C. During the first week of therapy the patients were treat-
ed as in-house patients; the following therapies were performed in
the out-patient department. After 3, 6, 9, and 12 months, patients
were re-evaluated according to WHO criteria, including chest X-
ray, ultrasound of the abdomen and CT scan of the upper abdo-
men. Quality of life was assessed by the EORTC-QLQ-C30 Ver-
sion 3.0. Patients who died prior to the first re-evaluation were
considered PD (progressive disease). Tumor marker CA19–9 was
evaluated at every treatment. Tumor marker response at the first
restaging examination at 3 months was defined as follows: com-
plete response (CR) = normalization of CA19–9 for more than
4 weeks, partial response (PR) = reduction of CA19–9 by more
than 50% for 4 weeks, no change (NC) = no reduction >50% or el-
evation >50%, and progressive disease (PD) = elevation of
CA19–9 by more than 50%. At each application toxicity and side
effects were evaluated. The patients’ characteristics are shown in
Table 1. In each arm, 30 patients had been randomized.

Table 1 Patients receiving pal-
liative chemotherapy. UICC
Union Internationale Contra la
Cancrum (International Union
Against Cancer)

Arm A Arm B Arm C
Gemcitabine NSC-631570 NSC-631570/gemcitabine

Number of patients 30 30 30
Mean age (range) 63.8 (53–79) 60.6 (40–80) 58.2 (22–74)

Sex
Female 8 14 11
Male 22 16 19
Mean number of cycles (SD) 3.8 (3.1) 5.6 (3.9) 6.8 (3.9)*

UICC stage
Stage 3 1 0 1
Stage 4a 12 13 7
Stage 4b 17 17 22
Recurrence 5 7 6

Metastases
Hepatic 11 9 9
Peritoneal 5 5 5
Hepatic + peritoneal 1 5 8
Pulmonal 1 0 0

Other therapies prior to randomization
Chemotherapy 1 1 3
Radiochemotherapy 1 4 2
Drop outs 2 2 2*Significant as compared to

arm A (P<0.005)
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Results

Clinical study

In the gemcitabine monotherapy arm 25/30 patients had
died, 2/30 patients had interrupted therapy and 3/30 patients
are still under therapy. In the patients who finished therapy,
a mean number of 3.8 cycles (SD: 3.1, ranging from 1 to
12 cycles) were applied. In the NSC-631570-monotherapy
arm, 12/30 patients had died, 3/30 patients are alive after
12 cycles, 2/30 patients had interrupted therapy, and
13/30 patients are still under therapy. In the patients who
finished therapy, a mean number of 5.6 cycles (SD: 3.9,
ranging from 1 to 12 cycles) were applied. In the gemcitab-
ine/NSC-631570 arm, 19/30 patients had died, 2/30 patients
had interrupted therapy, 2/30 patients are alive after 12 cy-
cles of therapy, and 7/30 patients are still under therapy.
Compared with the gemcitabine monotherapy arm, signifi-
cantly more cycles were applied in the gemcitabine/NSC-
631570 arm (3.8 versus 6.8 cycles, P<0.005).

Side effects

In all three arms therapy was well tolerated and no severe
side effects occurred. In no patient was it necessary to stop
the therapy because of harmful side effects. In arm A nau-
sea seemed to be more frequent than in arm B and arm C
(P<0.05), whereas in arm B and arm C fever was observed
more frequently (P<0.05). In arm C (gemcitabine plus
NSC-631570) hematological toxicities WHO II occurred
with significantly more frequency than in arm A and arm B
(P<0.05). Increases in liver enzymes occurred in all three
arms at the same frequency and were related to stent occlu-
sion or disease progression of hepatic metastases. In four
patients tumor bleeding occurred (two patients in arm B,
two patients in arm C), which were treated by angiographic
intervention. The side effects are shown in Table 2.

Quality of life

Quality of life was assessed by the EORTC-QLQ-C30
questionnaire prior to the beginning of treatment, and

then every 3 months. In all three therapy arms no signifi-
cant differences were observed between the start of the
therapy and after 3 months concerning the first 28 ques-
tions. With regard to the last two questions concerning
the self-estimation of the health status (question 29) and
the self-estimation of the quality of life status (question
30), a significant improvement was noted in arm A and
arm C (Fig. 1).

Table 2 Side effects in palliatively treated pancreatic cancer patients

Gemcitabine NSC-631570 NSC-631570/gemcitabine
Arm A Arm B Arm C

WHO I WHO II WHO III WHO I WHO II WHO III WHO I WHO II WHO III

Hematological 46% 13% 12% 25% 7% 11% 43% 32% 10%
Obstipation 0% 27% 0% 3% 3% 2% 3% 3% 1%
Nausea 9% 33% 11% 16% 3% 3% 18% 6% 3%
Diarrhea 18% 9% 2% 14% 10% 1% 16% 5% 0%
Fever 13% 9% 0% 22% 20% 0% 18% 16% 0%
Tumor bleeding 0% 7% 7%

Fig. 1 Self-estimation of the health status (a) and the quality of
life status (b) in palliatively treated pancreatic cancer patients pri-
or to treatment and after 3 months of therapy. a With regard to the
self-estimation of the health status a significant difference was ob-
served in arm C, and b with regard to the self-estimation of the
quality of life status a significant improvement was observed in
arm A and arm C
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Response and survival

In all three groups the tumor marker response at the first
restaging examination was comparable. According to the
CA19–9 levels, disease was only progressive in 27%,
33% and 15% of the patients in arm A B and C, respec-
tively. However, it has to be noted that only patients that
had elevated CA19–9 serum levels and patients who un-
derwent re-examination were evaluated, whereas patients
who did not have elevated CA19–9 serum levels and pa-
tients who died prior to the first re-examination were not
evaluated.

According to WHO criteria, patients were examined
after 3 months of therapy. In both arm A and arm C two
patients had stopped therapy prior to the first re-evalua-
tion; in arm B one patient had stopped therapy and nine
patients are under therapy without having reached the
third month of therapy. No case of complete response ac-
cording to CT scan was observed. In arm B and arm C
significantly more patients showed partial response or no

Table 3 Response and survival
in palliatively treated pancreat-
ic cancer patients

Arm A Arm B Arm C
Gemcitabine NSC-631570 NSC-631570 / 

gemcitabine

Tumor marker response
Complete response 1/15 0/15 1/20
Partial response 5/15 4/15 7/20
No change 5/15 5/15 9/20

Progressive disease 4/15 5/15 3/20
Response after 3 months
Complete response 0/28 0/20 0/28
Partial response 1/28 2/20 6/28
No change 8/28 13/20 17/28
Progressive disease 19/28 5/20 5/28
CR+PR+NC versus PD 9/19 15/5** 23/5***

Survival
Survival rate (6 months) 26% 65%* 74%**
Survival rate (9 months) 13% 40% 56%**
Survival rate (12 months) 13% 29% 32%
Median survival (months) 5.2 7.9** 10.4**

*P<0.05 as compared to gemci-
tabine Monotherapy (arm A)
**P<0.01 as compared to 
gemcitabine Monotherapy 
(arm A)
***P<0.001 as compared to 
gemcitabine Monotherapy 
(arm A)

Fig. 2a,b Kaplan-Meier survival curves of advanced pancreatic
cancer patients palliatively treated according to arm A, arm B, or
arm C. a Patients who received NSC-631570 monotherapy (arm
A, solid line) lived significantly longer as compared to patients
treated with gemcitabine monotherapy (arm A, dashed line). Me-
dian survival times were arm A 5.2 months, arm B 7.9 months
(P<0.01). b Patients who received NSC-631570 plus gemcitabine
(arm C, solid line) lived significantly longer than patients with ge-
mcitabine monotherapy (arm A, dashed line). Median survival
times in arm C were 10.4 months (P<0.01). No statistically signif-
icant difference was found between median survival times in arm
B and arm C
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change after 3 months of therapy as compared to arm A
(PR + NC: arm A 32%, arm B 75%, arm C 82%; arm A
versus arm B: P<0.01; arm A versus arm C: P<0.001,
chi-squared test) (Table 3).

Regarding actuarial survival rates and median surviv-
al times, patients in arm B and arm C lived significantly
longer than patients in arm A. The actuarial survival
rates after 6 months were in arm A 26%, in arm B 65%,
and in arm C 74% (arm A versus arm B: P<0.05; arm A
versus arm C: P<0.01; arm B versus arm C: not signifi-
cant). Even after 9 months the actuarial survival in arm
C was still significant as compared to arm A (56% ver-
sus 13%, P<0.01) (Table 3). These increased survival
rates were also reflected in the median survival times ac-
cording to Kaplan-Meier regression analysis. The medi-
an survival rate was significantly higher in arm B and
arm C (7.85 months and 10.4 months) as compared to
arm A (5.15 months, P<0.01 and P<0.01, respectively)
(Table 3, Fig. 2).

Discussion

Since NSC-631570 has been used in a wide variety of
cancers and has been described as a potent anticancer
drug with minimal side effects, we performed a phase II
study in unresectable advanced pancreatic cancer pa-
tients. In this controlled, randomized study, patients were
treated either with gemcitabine, which is the most com-
monly used treatment in this disease, or with NSC-
631570 or with gemcitabine plus NSC-631570. In the

gemcitabine monotherapy arm (arm A) our findings
were very similar to the data published by Burris and
colleagues – that gemcitabine led to an increase in the
quality of life and to a marginal increase in median sur-
vival times [1], whereas in the NSC-631570 monothera-
py arm (arm B) only a statistically insignificant increase
in the quality of life was observed. A combination of the
two also led to an increase in the quality of life. Regard-
ing the side effects, all three arms showed moderate side
effects. It is noteworthy that in both the arms containing
NSC-631570, in two cases tumor-bleeding into the duo-
denum occurred, which had to be treated angiographical-
ly. Very recently, cases of acute hepatitis under the treat-
ment with plant extracts of greater celandine have been
reported [13]. In our study we observed in all three arms
several times cholangitis with increases in liver en-
zymes; however, in all cases an incrustation of a stent or
occlusion of the common bile duct by tumor masses
turned out to be the reason. Interestingly, median surviv-
al times were significantly longer in both arms contain-
ing NSC-631570 (arm B and arm C) as compared to the
gemcitabine monotherapy arm (arm A), suggesting that
NSC-631570 acts as a potent drug in the treatment of un-
resectable advanced pancreatic cancer.

In conclusion, we were able to show that in unresect-
able advanced pancreatic cancer, and in combination
with gemcitabine, NSC-631570 nearly doubled the me-
dian survival times in these patients. However, since side
effects such as tumor bleeding occurred under the treat-
ment with NSC-631570, cancer treatment using this po-
tent drug should be performed under medical control.
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