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A b s t r a c t  The two hormone analogues octreotide and 
goserelin have been shown to decelerate growth of 
human pancreatic cancer in vitro and in vivo. The 
objective of this pilot study was to investigate the 
efficacy and toxicity of the combination of these two 
agents in patients with advanced pancreatic cancer. 
Octreotide was injected subcutaneously in dosages in- 
creasing weekly, starting with 50 gg twice daily, until 
the level of maintenance therapy of 500gg three times 
a day was reached. In addition, 3.8 mg goserelin acetate 
was administered subcutaneously at monthly intervals. 
A median of 7 cycles (range 1-27 cycles) were applied; 
13 out of 14 patients entered into the study were evalu- 
able for response and all 14 were evaluated for toxicity. 
In one patient with initially non-resectable pancreatic 
cancer, systemic therapy yielded a partial remission 
lasting 9 months. The degree of tumour regression then 
allowed a consecutive macroscopic radical tumour re- 
section followed by an additional 6 months of no evid- 
ence of disease while the same drug combination was 
continued. In an additional 9 patients, no change of 
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disease was observed, in some cases for a remarkably 
long time (up to 27 months). Nevertheless, the objective 
response rate of 7% (95% confidence interval 
0 + 21%) was low. In 5 patients a clear improvement in 
their performance status was seen soon after the start of 
therapy; 3 patients showed progression of the disease at 
first evaluation or earlier and 1 patient was not evalu- 
able at the time of study assessment. According to the 
product-limit method of Kaplan and Meier, the time to 
progression was 3.0 +_ 1.8 months [median ___ asymp- 
totic standard error (ASE)] and overall survival was 
6.0 + 1.5 months (median + ASE). Toxicity was rare 
and only of mild to moderate degree. Overall, the 
regimen under investigation did not meet the criteria 
for sufficient antitumoural effectiveness. Nevertheless, 
this study reinforces the concept that pancreatic cancer 
is principally responsive to endocrine therapy and 
therefore the further investigation of hormonal manip- 
ulation seems worth while in the future. 

K e y  w o r d s  O c t r e o t i d e  - G o s e r e l i n  �9 Pancreatic 
cancer 

A b b r e v i a t i o n  ASE asymptotic standard error 

Introduction 

The incidence of pancreatic cancer has been steadily 
increasing world-wide during the last few decades for 
unknown reasons. Because of late and unspecific symp- 
toms a radical surgical resection [R0 resection accord- 
ing to the WHO 1990 (World Health Organization 
1990)], the only therapy resulting in cure at present, 
can be performed in only 10% 20% of all patients 
(Biichler et al. 1989). The prognosis of locally advanced 
pancreatic cancer is poor with a median survival of 3-5 
monthsl Palliative therapeutic procedures, i.e. chemo- 
therapy even including the new topoisomerase 1 inhibi- 
tor CPT-11 (Wagener et al. 1995), radiotherapy or 
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immunotherapy, have so far failed to improve substan- 
tially the prognosis of patients with this disease. Only 
multimodality treatment (chemotherapy combined 
with irradiation) seems to achieve superior results with 
regard to median survival (Wagener et al. 1994). How- 
ever, this strategy, which was restricted to a selected 
group of patients with locally advanced disease, was 
associated with considerable toxicity and prolonged 
hospitalization. 

Since the demonstration of the presence of various 
hormone receptors in adenocarcinomas of the pan- 
creas, such as progesterone, androgen and oestrogen 
receptors, by Greenway et al. (1981) and Corbishley et al. 
(1984, 1986), the primary requirement for investigating 
hormone therapy in this tumour entity has also been 
fulfilled. 

A clear growth inhibition of acinar and ductal pan- 
creatic cancer by luteinizing-hormone-releasing hor- 
mone (LHRH) analogues in rat and hamster models 
was demonstrated by Redding and Schally in 1984. 
LHRH receptors were identified in vitro in the human 
pancreatic carcinoma cell line Mia Pa Ca2 by Serrano 
et al. in 1988. This suggested that LHRH agonists exert 
direct inhibitory effects on hormone-responsive pancre- 
atic tumour cells in addition to their effects in condi- 
tions of sex hormone deprivation. Subsequently Szende 
et al. (1991) have identified low-affinity and high-affin- 
ity LHRH receptors on pancreatic tumour cells, where- 
as Fekete et al. (1989a, b) could not detect such binding 
sites in normal human pancreatic tissue. 

The presence of somatostatin receptors has been 
demonstrated on the cell surface of both non-human 
adenocarcinomas (Klijn et al. 1987) and the undifferen- 
tiated human pancreatic carcinoma cell line Mia Pa 
Ca2 (Hierowski et al. 1985), whereas Reubi et al. (1988) 
did not succeed in detecting somatostatin receptors in 
human exocrine pancreatic adenocarcinoma. 

In addition, Schally (1988) and Zalatnai and Schally 
(1989) reported an advantageous effect of combining 
a somatostatin analogue with a LHRH analogue in an 
animal model system. Based on these and additional 
preclinical results, several studies have focused on the 
hormonal treatment. Among these, Wong et al. (1993) 
reported on the treatment of patients with advanced 
pancreatic cancer by anti-oestrogen therapy and, in 
a second non-randomised study, anti-oestrogens were 
combined with octreotide by Rosenberg et al. (1995), 
both groups claiming a prolongation of survival of the 
patients treated. 

So far, the outcome of the various therapeutic trials 
on human exocrine pancreatic cancer treated with 
somatostatin analogues and/or LHRH analogues has 
been therapeutically unsatisfactory or inconclusive. 
The aim of this pilot study was to assess the anti- 
tumoral effectiveness and the toxicity profile of the 
combination of octreotide with the LHRH analogue 
goserelin as palliative therapy in patients with ad- 
vanced exocrine pancreatic cancer. 

Patients and methods 

Study eligibility criteria 

Protocol entry criteria in this phase II study included patients with 
histologically verified cancer of the exocrine pancreas, patients 
with locally advanced non-operable/non-resectable disease and/or 
with metastasized disease, patients with a relapse after initial 
R0 resection as well as those in whom only palliative resection 
could be performed with macroscopic remaining tumour masses (R2 
resection), patients previously treated with chemotherapy and/or 
irradiation who had finished therapy at least 1 month before enter- 
ing into this study protocol, patients with at least one measurable 
tumour lesion, patients with Karnofsky's rating between 100% and 
50% and patients with a life expectancy of at least 2 months. All 
functions of vitally important organs had to be preserved or in 
a well-compensated condition; in addition, informed consent was 
mandatory. 

Drug regimen 

Therapy was performed exclusively on an outpatient base. Octreo- 
tide (Sandostatin, Sandoz, Vienna), a synthetic somatostatin 
analogue that has a much longer plasma half-life than natural 
somatostatin (Bauer et al. 1982; Del Pozo et al. 1986), was given in 
dosages increasing weekly until the level of maintenance therapy was 
reached. The drug was applied as self-administered subcutaneous 
injections into the thigh or the abdominal wall on days 1-7 at 50 ~tg 
twice daily, on days 8-14 at 150gg twice daily, on days 15-21 at 
300 ~tg twice daily, on days 22-28 at 450 gg twice daily and from day 
29 until there was evidence of progressive disease at 500gg three 
times a day. In addition, 3.8 mg goserelin acetate (Zoladex Depot; 
Zeneca Vienna) was administered subcutaneously at monthly 
intervals. 

Pretreatment and follow-up evaluation 

T and N stages were assessed pathologically, whereas M stage 
was assessed clinically and/or pathologically. Patients were 
monitored before start of therapy and before each goserelin 
acetate administration by physical examination, assessment of 
performance status and laboratory tests including blood cell 
count, creatinine, bilirubin, alkaline phosphatase, 7-glutamyl- 
transferase, alanine aminotransferase, aspartate aminotransferase, 
lipase and amylase, lactate dehydrogenase, electrolytes, total 
protein, albumin, blood glucose and the tumour marker CA 19-9. 
The first formal treatment evaluation was done after 2 months 
of therapy and every 2 months thereafter, including reassessment 
of tumour extension by means of sonography, computed tomogra- 
phy, chest X-ray and additional diagnostic tools, if clinically 
indicated. 

Response and toxicity evaluation 

Clinical response and toxicity were assessed in accordance with the 
WHO guidelines (Miller et al. 1981). After a minimum of 2 months of 
therapy, patients were evaluable for response. Time to progression 
was calculated from the first day of treatment until documented 
disease progression. After at least 1 month of therapy, patients were 
accepted for toxicity reporting. Karnofsky ratings were assessed 
before the start of therapy and at monthly intervals during therapy 
of all patients. 
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Statistical methods 

The time to progression was right-censored for patients still on 
treatment at the time of analysis and without any evidence of 
progressive disease. Deaths clearly designated as being due to malig- 
nant disease and deaths of unknown cause were considered progres- 
sion of disease. Time to progression and survival estimates were 
performed according to the Kaplan-Meier product-limit method 
utilizing the statistical software package BMDP. 

Results 

Patients' characteristics 

A total of 14 consecutive patients, 8 male and 6 female, 
with a median age of 64 years (range 49-76 years) were 
entered into study (Table 1). At the beginning of 
therapy, 13 had tumour at an advanced stage (UICC 
International Union against Cancer 1987) including 
1 patient (no. 9) with a local tumour relapse after 
primary R0 resection of a stage III tumour; in the only 
patient (no. 11) with stage I disease only an R2 resec- 
tion of the tumour could be performed with a macro- 
scopically remaining tumour mass; 1 patient presented 
with tumour stage II but had a macroscopically resid- 
ual tumour; 5 patients showed tumour stage III and 
6 stage IV; in 1 patient (no. 8) the pathological tumour 
stage could not be defined because the diagnosis was 
done with fine-needle aspiration only. In 5 patients the 
tumour could not be radically resected at surgery (R2 
resection, n = 5); in 8 patients the tumours were inoper- 
able and therefore a choledochojejunostomy was per- 
formed in 3 patients and an exploratory laparotomy in 
4, whereas the procedure was restricted to needle as- 
piration in a single patient in order to obtain a his- 
tological specimen. 

A single patient (no. 5) was pretreated with interferon 
:~2 and tamoxifen until metastases to the lung 
developed. 

Clinical response and toxicities 

All 14 patients entered were evaluable for toxicity and 
only 13 for response. At the time of evaluation, a me- 
dian of seven cycles of therapy (range 1-27 cycles) had 
been applied, yielding an objective response rate of 7% 
(95% confidence interval 0 + 21%). In a single patient 
(no. 4), a partial remission and, in 9 additional patients, 
no change of disease for up to 27 months were ob- 
served. Three patients showed progressive disease 
within 2 months or less from the onset of therapy; 
1 patient was not evaluable for response at time of 
assessement. 

In the 1 patient with partial remission a significant 
increase in the performance status was observed. In 
3 out of 9 patients with no change of disease, Kar- 
nofsky's rating tended to increase and in an additional 

3 patients it was stable. The clinical course of the 
patient with the partial remission (no. 4) was remark- 
able: a choledochojejunostomy in conjunction with 
a Braun's anastomosis had to be performed as primary 
surgery because the primary tumour was situated in the 
head of the pancreas and surrounded by a peritoneal 
carcinomatosis. After 11 months of therapy, the patient 
showed tumour regression, which was assessed by 
sonography as well as computed tomography and ac- 
companied by a decrease of the CA19-9 value from an 
initial 640kU/1 to 65kU/1 minimum. A second-look 
operation revealed the former peritoneal carcinomato- 
sis, documented at laparotomy, to have disappeared 
and therefore Whipple's operation was carried out, 
resulting in a secondary R0 resection. Pathohistologi- 
cally, a carcinoma of the head of the pancreas and one 
infrapancreatic lymph node metastasis were identified, 
equivalent to a pathohistological tumour stage 
pT2N1M0 after preoperative systemic therapy. Under 
further systemic therapy, the patient remained with no 
evidence of disease for 6 months until progression of 
disease supervened. The time to progression in this 
patient was 17 months; the overall survival was 19 
months. 

In addition, the disease in 2 out of the 9 patients 
showing no change took a remarkable course. Patient 
11 with a R2 resection and residual primary tumour, 
remained without change for 27 months. Thereafter, 
progression of the residual primary lesion developed 
and the actual survival lasted 34 + months. In patient 
10, the tumour was clearly shrinking, but the disease 
had to be classified as no change lasting 8 months 
because tumour regression did not reach the standard 
level. A report of a case of octreotide-induced thrombo- 
cytopenia (Hanna and Maull 1990) allowed us to 
modify the treatment of the pre-existing thrombo- 
cytopenia from WHO grade 2 - not further evaluated 
because of the patient's refusal of bone marrow biopsy 
- so that this patient received only 50% of the sched- 
uled dose of octreotide during the entire treatment 
period with platelets remaining stable. 

The time to progression of the 13 evaluable patients 
was 3.0 _+ 1.8 months (median _+ ASE) with a maxi- 
mum of 27 months (Fig. 1A). Survival of all 14 patients 
was 6.0 -t- 1.5 months (median _+ ASE) with 1 still alive 
more than 34 months from onset of therapy (patient 11) 
(Fig. 1B). 

With regard to toxicity, therapy was accompanied 
with side-effects; they were not serious and did not 
reduce markedly the patients' quality of life. 
Nausea/vomiting WHO grade 3 was observed in 
a single patient who received only three cycles of ther- 
apy because of progression of disease. In one further 
patient, gastrointestinal side-effects of WHO grade 2, 
and WHO grade 1 in 2 more patients, were 
documented. Three patients had diarrhoea of WHO 
grade 1 and only 1 had WHO grade 2, which was 
related to the application of therapy. Two patients 
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Fig. 1A, B Time to progression 
(TTP) (A) and overall survival 
(B) of patients with advanced 
pancreatic cancer under therapy 
with octreotide (Sandostatin) 
combined with goserelin 
(Zoladex Depot) 
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complained about mild pain in the abdomen and 
1 about pain in both legs after injection of somatos- 
tatin. Three patients showed signs of inflammation at 
the sites of the subcutaneous injections and 1 of them 
even developed multiple tiny cutaneous necroses 
(Fig. 2A, B). The sensation of burning at the site of 
injection could be mitigated by allowing the medica- 
tion to reach room temperature before its application. 

Discussion 

Objective responses of advanced pancreatic cancer un- 
der single-agent therapy with either a somatostatin 

analogue (Canobbio et al. 1992) or a L H R H  analogue 
(Gonzales-Barcena et al. 1989) as well as positive re- 
ports on the growth-inhibiting effects of N-nitroso- 
bis(2-oxopropyl)amine(BOP)-induced pancreatic can- 
cer in a Syrian golden hamster model (Schally 1988; 
Zalatnai and Schally 1989) under a combination of 
both analogues encouraged us to test this drug combi- 
nation in a pilot study of patients with advanced exo- 
crine pancreatic cancer. 

So far, clinical reports on studies using either one or 
a combination of the two hormones are rare (Table 2). 
The first clinical study on somatostatin analogue 
treatment was published by Klijn et al. (1990). 
Two studies of Frier3 et al. (1993a, b), using the somato- 
statin analogue octreotide at a low dose level 
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Fig. 2A, B Multiple tiny cutaneous necroses at the sites of the 
subcutaneous application of octreotide (500gg/application) 

[3x(100-200pg/day)]  and a high dose level 
(3 x 2000 lag/day) led to an assumption of dose depend- 
ence for octreotide that confirms the reported dose/ 
effect relationship in breast cancer cell lines exposed to 
somatostatin analogues (Scambia et al. 1988). In Friel3' 
high-dose study, the median survival increased from 
4 to 6 months with symptomatic and clinical improve- 
ment. A positive impact on the course of disease could 
be confirmed by a very recent randomised - octreotide 
treatment versus best supportive ca re -by  Cascinu 
et al. (1995) based on a low-dose therapy given 
5 days/week. In this trial a significant advantage in 
duration of survival and in percentage of stable disease 
was observed for the treated patients although no ob- 
jective response was reached. The only objective re- 
sponse was observed by Canobbio et al. (1992), who 
administered the somatostatin analogue BIM 23014 in 
dosages between 250 tzg/day and 1000 lag/day to 18 eval- 
uable patients, resulting in one partial response at the 
highest dose level. In comparison to the 40% of patients 
reaching no change in disease, reported in the high-dose 
octreotidc study of Friel3 et al. (1993b), where a four 

times higher dosage of octreotide was used than in our 
study, our results of 1 partial response and 70% no 
change, on the basis of 500 gg octreotide three times per 
day in combination with a LHRH analogue, suggest 
that combining octreotide with a LHRH analogue 
might be of therapeutic influence compensating for the 
putative advantageous effect of a higher octreotide 
dose. 

The literature on the clinical use of LHRH analogues 
in the treatment of advanced pancreatic cancer is also 
scarce and is very much based on experimental work 
carried out by Fekete et al. (1989a, b). Gonzales-Bar- 
cena et al. (1989), administering [D-Trp 6] LHRH, were 
the first who reported one partial remission and an 
improvement in the patients' quality of life. In the 
prospective randomized trial of Sperti et al. 
(1992)-3.6mg goserelin s.c. every 4 weeks (group A) 
compared to no therapy (group B) median survival 
increased almost twice in favour of the treated patients. 
All other investigators, however, like Andren-Sandberg 
(1989) and Allegretti et al. (1993), administering 3.6 mg 
goserelin in a monthly schedule, or Friel3 et al. (1992), 
applying 1.2mg buserelin/day, were unable to show 
any alteration of quality of life or an objective response 
or an impact on survival. 

Therefore, a logical step for further evaluating the 
putative role of hormonal therapy in pancreatic 
cancer was to concentrate on combination therapy 
with somatostatin and LHRH analogues based on 
the encouraging preclinical investigation with BOP- 
induced pancreatic cancer in Syrian golden hamsters 
(Schally 1988; Zalatnai and Schally 1989). In this 
study, the group of animals treated with a combina- 
tion of the two peptides [D-Trp6] LHRH and the 
somatostatin analogue RC-160 showed the best 
results. This impressive preclinical study however, 
could not be confirmed in the clinical setting by Suri et 
al. (1991) nor by a prospective randomized trial by 
Huguier et al. (1992). One can only speculate whether 
this was due to the low octreotide doses chosen for 
these clinical trials. 

The description by Yamada et al. (1993) of the clon- 
ing of five human somatostatin receptor subtypes 
(hSSTRI-hSSTR5), each possibly mediating the 
activation of a different effector system as well as 
different binding affinities of various somatostatin 
analogues (mechanisms that are also relevant for 
LHRH analogues), illuminates and accentuates the 
principal problem of comparing clinical studies 
using different somatostatin and/or LHRH analogues 
with regard to their response rates and survival 
respectively. 

Although the indication for the use of somatostatin 
analogues in the treatment of pancreatic cancer is ac- 
tually considered unestablished (Lamberts et al. 1996), 
Schally's hamster model and the results of several clini- 
cal trials, ours among them, reinforce the concept that 
pancreatic cancer is principally responsive to endocrine 
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Table 2 Synopsis of the clinical trials in patients with advanced pancreatic cancer testing octreotide and luteinizing-hormone-releasing 
hormone (LHRH). CR complete response, PR partial remission, NC no change of disease, GNRH gonadotropin-releasing hormone, NE not 
evaluable 

Agent Treatment design No. patients No. responses Median Author 
evaluable survival 
for response CR PR NC (months) 

Somatostatin 3 x 200 gg/day octreotide 16 
analogues 3 x 100 gg/day octreotide 22 

(at evidence of pro- 
gression: 3 x 200 lag/day) 

3 x 2000 ~tg/day octreotide 10 
250-1000 lag/day BIM 23014 18 
3 x 200 lag/day octreotide 16 

for 5 days/week 
Control group: best 

supportive care 16 

LHRH analogues 3.6rag goserelin every 4 weeks 10 
[D-Trp 6] LHRH 17 
Days 1-7 1 mg 
Day 8-PD 100lag 
Group A: 3.6 mg goserelin 15 

every 4 weeks 
Group B: no therapy 18 
1.2 mg/day buserelin 36 
3.6 mg goserelin every 7 

4 weeks 

LHRH (GNRH) 100 lag octreotide 3 21 
analogues + times/day + 1 mg/day 
somatostatin leuprolide s.c. 
analogues 3 x 250 ~tg/day BIM 23014 + 38 

3.75 mg Decapeptyl R every 
4 weeks 

Control group 43 
2 x 50 ~tg/day up to 13 

3 x 500 lag/day octreotide 
+ 3.6 mg goserelin 
every 4 weeks 

3 2 Klijn et al. (1990) 
3 4 FrieB et al. (1993a) 

- 4 6 

1 6 3 
- 7 5 

- 2 2 . 7  

- 8 7 .5  

1 12  7 . 2  

Friel3 et al. (1993b) 
Canobbio et at. (1992) 
Cascinu et al. (1995) 

Andren-Sandberg (1989) 
Gonzales-Barcena 
et al. (1989) 

3 7.4 Sperti et al. (1992) 

3 4.4 
10 5 Frier3 et al. (1992) 
NE NE Allegretti et al. (1993) 

5 4 Suri et al. (1991) 

NE 6 Huguier et al. (1992) 

NE 4.3 
t 9 6 This paper 

t h e r a p y .  In  a d d i t i o n ,  the  a t t r a c t i v e  fea tu res  of  this  
t h e r a p e u t i c  c o n c e p t  a re  the  absence  o f  severe  s ide-  
effects, the  f r equen t l y  o b s e r v e d  i m p r o v e m e n t  o f  
p a t i e n t s '  p e r f o r m a n c e  s t a tus  a n d  the  a d v a n t a g e  of  
t r e a t m e n t  a d m i n i s t e r e d  c o m p l e t e l y  o u t s i d e  the  h o s p i t a l  
d u r i n g  the  en t i r e  p e r i o d  of  t h e r a p y .  F u r t h e r m o r e ,  the  
def in i t ive  i d e n t i f i c a t i o n  of  d i f ferent  r e c e p t o r  sub type(s )  
m e d i a t i n g  the  a n t i p r o l i f e r a t i v e  effects, the  exp re s s ion  of  
these  r e c e p t o r  sub type(s )  in this  t u m o u r  en t i ty  a n d  the  
d e v e l o p m e n t  of  sub type - spec i f i c  a n a l o g u e s  s h o u l d  l e ad  
to  c o n t r o l l e d  t r ia ls  of  h o r m o n a l  m a n i p u l a t i o n  wi th  an  
u n t r e a t e d  c o n t r o l  g r o u p  in this  m a l i g n a n c y ,  wh ich  is 
v i r t u a l l y  u n t o u c h e d  b y  a n y  sys t emic  t h e r a p y  at  present .  
A l o n g  wi th  these  i n v e s t i g a t i o n s  i t  s h o u l d  be e v a l u a t e d  
w h e t h e r  the  r e s p o n s e  of  this  t u m o u r  en t i ty  to  e n d o c r i n e  
t h e r a p y  co r r e l a t e s  w i th  the  exp re s s ion  o f  the  cor res -  
p o n d i n g  h o r m o n e  r e c e p t o r s  a n d  s u b t y p e s  on  the  t a rge t  
t issue.  
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