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Abstract

A randomised phase II study of 5-fluorouracil (5-FU) plus cisplatin (CDDP) with or without a-interferon 2b was performed in
patients with pancreatic cancer with measurable metastatic disease outside the pancreas. The treatment in arm A consisted of cis-
platin (100 mg/m?) on day 1, followed by a continuous infusion of 5-FU 1000 mg/m? for 4 days and in arm B the same treatment
was given plus a-interferon 2b in a dose of 3 million Units/day subcutaneously (s.c.) from day 1 for 5 days. 36 patients were entered
in the trial, 18 in each arm. In arm B only 15 patients were eligible. No responses were observed in the 5-FU/CDDP arm and only 2
partial responses were achieved in the interferon-arm, lasting 27 and 32 weeks, respectively. Both treatment arms showed con-
siderable toxicity. It has to be concluded that both treatment regimens have little activity and cannot be recommended. © 2002

Elsevier Science Ltd. All rights reserved.
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1. Introduction

Patients with advanced pancreatic cancer have an
extremely poor prognosis. The median survival of
patients with locally advanced disease is 5 months, or 2
months for those with distant metastases [1]. Chemo-
therapy represents the principal palliative treatment of
choice in inoperable pancreatic cancer with response
rates of less than 15% when stringent criteria are used
and a median survival of 4 months (range 2—8.3 months)
[2]. 5-Fluorouracil (5-FU) is the most commonly used
drug with a reported wide range of activity between 0
and 28% using a variety of doses and schedules [3]. The
combination of 5-FU with other active drugs is not
more effective than 5-FU alone and no standard
therapy can be recommended at present [4].
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In 1987, the European Organization of Research and
Treatment of Cancer Gastrointestinal Tract Cancer
(EORTC GITC) Group initiated a randomised phase II
trial of chemotherapy with cisplatin versus ifosfamide in
advanced pancreatic cancer. It appeared that ifosfamide
was not active (response rate 0% in 26 patients [5]),
whereas cisplatin showed a response rate of 21% in 33
patients [6].

Synergistic activity of cisplatin and 5-FU has been
reported in several tumours. A 26% response rate was
seen in 38 patients with advanced pancreatic cancer with
a median response duration of 9.7 months [7].

Studies in experimental human cancers have sug-
gested that interferons may enhance the response to
cytotoxic drugs [8,9]. A non-randomised study of the
combination of cisplatin with a-interferon in patients
with advanced non-small cell lung cancer showed an
overall partial response rate of 30% in 60 evaluable
patients [10]. In addition, in colon carcinoma very
promising results were found with the combination of
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a-interferon with 5-FU [11-15]. No potentiation of
haematological, renal or neurological toxicity was seen.
Interferons may interact with 5-FU in a greater than
additive fashion to produce cytotoxicity [16]. It has been
suggested that the interaction is based on the enhance-
ment of DNA-directed actions such as thymidylate
synthetase inhibition or DNA incorporation [17].
Besides this possible synergistic effect of interferon,
there is some evidence suggesting an active inhibition of
cell growth by interferon, probably by interfering with
processes following (epidermal) growth factor receptor
activation. Epidermal growth factor can promote pan-
creatic carcinogenesis in animals and also the growth of
human pancreatic cancer cells in vitro [18,19]. More-
over, the pancreas itself is one of the richest sources in
the body of mRNA for the epidermal growth factor
[20], and human pancreatic cancer cells overexpress the
gene for epidermal growth factor receptor as much as
100-fold [21].

These observations provided the rationale for the
randomised phase II study comparing cisplatin plus
5-FU alone and cisplatin plus 5-FU a-interferon in
patients with measurable metastatic pancreatic cancer.

2. Patients and methods
2.1. Patient selection

All patients entered in this trial had histologically- or
cytologically-proven adenocarcinoma of the pancreas
with measurable disease outside the pancreas. Further
eligibility criteria were: World Health Organization
(WHO) performance score 02, age less than 75 years,
no previous chemotherapy and immunotherapy, no
previous radiotherapy to sites of measurable disease, no
overt cardiac disease and no central nervous system
involvement. Adequate organ function with creatinine
inferior to 130 pmol/l, bilirubin <40 pmol/l, white
blood count >4.0x10°/1; platelets>100x10°/1 were
required.

Informed consent was obtained from all patients after
the nature of the study had been fully explained and the
protocol was approved by the institutional review
board.

3. Treatment and methods

The patients were randomised between arm A: cis-
platin (CDDP) plus 5-FU and arm B: CDDP plus 5-FU
with a-interferon. The treatment consisted of CDDP
(100 mg/m?) on day 1, with conventional hydration to
prevent nephrotoxicity, followed immediately after the
cisplatin by a continuous infusion of 5-FU in a dose of
1000 mg/m?/24 h from day 1 for 4 days and in arm B

cisplatin and 5-FU plus a-interferon 2b (Intron-A) in a
dose of 3 million Units/day subcutaneously (s.c.), from
day 1 (starting 2 h before the start of cisplatin) for 5
days. The courses were repeated every 4 weeks.

The main endpoints of this study were the response
rate and the duration of response. Secondary endpoints
included toxicity, time to progression and survival time.

Tumour response was determined by computed
tomography scan and/or ultrasound scan. Patients were
evaluated for toxicity after each cycle, and for response
every two cycles. The WHO scores for response were
used. If a response or no change was documented,
treatment was continued until progression. The dura-
tion of response and time to treatment failure was cal-
culated from the randomisation date to progression and
survival was calculated from the registration to death.
The National Cancer Institute (NCI) Canada common
toxicity criteria were used. Before treatment all patients
were admitted to hospital for the insertion of a venous
central catheter (port a cath or similar device).

3.1. Statistical considerations

For each arm separately the Simon one sample two
stage testing procedure was used to decide if both drugs
should be further investigated (2« =0.10 and p=0.05). At
the first step, if the response rates were not at least 10%
in both arms, the drugs would be rejected from further
testing. At the second step, if the results of the trial were
compatible with a response rate of 35% then the drugs
would be further investigated in a phase III study. 30
patients were to be included for the first step (15 in each
arm). Depending on the number of responses, >2 in
each arm, an additional 18 patients were to be included
for the second step (9 in each arm). The final conclusion
was that a regimen with a number of responses greater
than or equal to 5 should be further investigated.

All analyses were performed twice, once on the eligi-
ble patients only and once on all randomised patients.
The safety analyses were restricted to patients who
started their treatment. Survival curves (Overall Survi-
val and Time to Progression) were estimated using the
Kaplan—Meier technique [22].

4. Results

Between November 1994 and May 1996, 36 patients
(18 in each arm) were randomised at the EORTC Data
Center by 8 institutions (Fig. 1). The purpose of rando-
misation in the phase II of the study was a simultaneous
screening for an eventual phase III, therefore no com-
parisons can be drawn based on the results of this phase
I1. There were 18 patients randomised in both treatment
arms, however, 3 patients randomised in the interferon
arm were ineligible. 2 patients had no lesions suitable as
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Recruited or accrued patients
(n=36)

Not randomised (n=0)
Reasons (give all...
violation of inclusio

Randomised patients

(n=36)
Received standard intervention Received test intervention
as allocated as allocated
(n=18) (n=18)
Did not receive standard Did not receive test
intervention as allocated intervention as allocated
(n=0) (n=0)

Followed up (n=18) Followed up (n=18)

Withdrawn (n=0)
Intervention ineffective (n=0)
Lost to follow-up (n=0)
Other (n=0)

Withdrawn (n=3)
Intervention ineffective (n=0)
Lost to follow-up (n=0)
Other (n=3)

Completed trial (n=18) Completed trial (n=15)

Fig. 1. Flow chart of the progress of patients through the trial.
(adapted from Ref. [25].

a target lesion for evaluation of response outside of the
pancreas and the third had no proven adenocarcinoma.
Therefore, the total number of eligible patients in the
study was 33.

Patient characteristics at randomisation are presented
in Table 1 for eligible patients.

As shown the main metastatic site was the liver.

The number of cycles of treatment administered var-
ied between 1 and 6 with a median of 2 in the 5-FU-
CDDP arm and a median of 3 in the 5-FU-CDDP-
interferon arm.

4.1. Toxicity

The toxicity data of eligible patients are reported in
Table 2. Treatment-related toxicity resulted in hospita-
lisation in 8 patients in the 5-FU-CDDP arm and in 7
patients in the 5-FU-CDDP-interferon-arm. In the 5-
FU-CDDP arm, there was one toxic death. The patient
had hypomagnesaemia, neurocortical toxicity grade 3,
cardiac dysrhythmia grade 4, diarrhoea grade 4 and
thrombocytopenia grade 4.

The reasons for treatment discontinuation are
provided in Table 3.

4.2. Response
The best overall responses reported for the eligible

patients are described in Table 4. There were no
responses in the 5-FU-CDDP arm and two partial

Table 1
Patient characteristics at randomisation (eliglible patients)

5-FU-CDDP arm Interferon arm

(n=18) (n=15)

Patient data
Age (years)
Median (range) 58 (33-69) 58 (46-68)
Sex
Male 11 10
Female 7 5
Weight loss relative

to usual weight (%)
None 2 3
<5 3 2
5-10 3 1
11-20 8 7
>20 1 2
Unknown 1 0
Performance status
0 3 3
1 14 10
2 1 2
Location of primary tumour
Head and/or peri-ampullary 11 8

region
Body 2 2
Tail 4 5
Not assessable 1 0
Prior surgery
None 12 11
Curative 1 0
Palliative 5 4
Sites involved
Number of target lesions
1 3 0
2 5 6
3 8 8
4 1 1
6 1 0
Sites involved
Pancreas 15 12
Liver 14 13
Lung 2 2
Regional nodes 3 1

5-Fu, 5-fluorouracid; CDDP, cisplatin.

responses in the interferon arm. The duration of these
responses was 27 and 32 weeks, respectively. In the 5-
FU-CDDP arm, among the 18 eligible patients, 5 were
not assessable for the response evaluation. Follow-up
measurements were not performed for 4 patients and
the fifth patient had a target lesion which became non-
evaluable.

Overall survival curves and time to progression curves
are given in Figs. 2 and 3 for the eligible patients.

In the 5-FU-CDDP arm, the median survival time
was 6.5 months and the median time to progression 5
months, in the 5-FU-CDDP-interferon arm, the median
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Table 2
Toxicity grade 3-4 according to the NCI Canada- CTC (eligible
patients)

5-FU-CDDP 5-FU-CDDP-Interferon
arm (n=18) arm (n=15)

Haematological toxicity

WBCs

3 2 0
4 1 1
Granulocytes

3 3 0
4 2 1
Unknown 3 0
Platelets

3 0 2
4 1 2
Haemoglobin

3 1 1
Serum bilirubin

3 4 5
Stomatitis/mucositis

3 2 1
4 1 0
Nausea

3 5 3
4 1 0
Vomiting

3 6 1
4 2 1
Diarrhea

3 1 0
4 1 1
Fever in absence of infection

3 1 0
Alopecia

3 1 2
Infection

3 1 0

Neuro-sensory
3 0 2

Neuro-cerebellar
3 0 1

Neuro-cortical
1 0

NCI, National Cnacer Institute; CTC, Common Toxicity Criteria;
WBC, Whole Blood Cells.

survival time was 5 months and the median time to
progression 3 months.
5. Discussion

In the 5-FU-CDDP arm, no response was achieved
(confidence interval (CI) of 0-19%). Nine patients had

Table 3
Reasons for treatment discontinuation (eligible patients)

Reason SFU-CDDP Interferon+5 FU-CDDP
arm (n=18) arm (n=15)
Normal completion of 4 3
protocol treatment
Progression (including death 6 10
due to progression)
Toxicity (including death 4 1
due to toxicity)
Patient’s refusal (not due 3 1
to toxicity)
Deterioration of patient 1 0
condition

5-FU, 5-fluorouracid; CDDP, cisplatin.

Table 4
Best overall response (eligible patients)

SFU-CDDP Interferon + SFU-CDDP
arm (n=18) arm (n=15)
Partial response (CI) 0 (0-19%) 2 (2-41%)
Stable disease 9 7
Progression of disease 4 3
After 1 cycle 3 1
After 2 cycles 1 1
After 3 cycles 0 1
Early death 0 3
Malignant disease 2
Other® 1
Not assessable 5 0

Cl, confidence interval; 5-FU, 5-fluorouracil; CDDP, cisplatin.
4 Died at home probably from progression.

stable disease and 4 patients progressed. Grade 4 toxi-
cities occurred in white blood cells (WBC), granulo-
cytes, platelets, stomatitis mucositis, nausea, vomiting
and diarrhoea. The median survival time was 6.5
months and the median time to progression was 5
months. In the 5-FU-CDDP-interferon arm, 2 patients
of the 15 eligible patients had a partial response, 7 had
stable disease, 3 progressed and 3 patients had an early
death, 2 due to malignant disease and the third one
probably from progression, but evaluation could not be
performed due to a bad psychological condition. The
median survival time was 5 months and, the median
time to progression was 3 months.

Grade 4 toxicities were the same in the a-interferon
arm as in the 5-FU-CDDP-arm, but grade 3 consciousness
toxicity was also observed.

According to the design of the trial, the interferon
arm should have continued to accrue patients, but the
second response was reported very late after the trial
was closed to patiént entry and because of the poor
results it has not been reopened.
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Survival (%)

T T
0 3 6 9 12 15 18 21
Time (months)

24 27

O N Number of patients at risk:

1518 12 9 6 3 3 3 1
1415 11 5 4 2 1 1 1

1 —— 5FU-CDDP Arm
0 —-—- Interferon Arm

Fig. 2. Overall survival curves (eligible patients). 5-FU, 5-fluorouracid
CDDP, cisplatin; O, Observed; N, Number.

Progressed (%)

12 15 18 21
Time (months)

O N Number of patients at risk:
1618 11 5 1 1 1 1 —— 5FU-CDDP Arm
1415 7 3 1 0 0 0 --—- Interferon Arm

Fig. 3. Time to progression (eligible patients). 5-Fu, 5-fluorouracid;
CDDP, cisplatin; O, observed; N, Number.

The disappointing outcome of this study is in-line
with the results obtained with 5-FU and a-interferon in
colon carcinoma [23]. In a randomised trial of 5-FU
alone (750 mg/m?/day by continuous infusion for 5 days
followed by 750 mg/m? weekly) versus 5-FU plus inter-
feron (10 MU s.c. three times weekly) in patients with
measurable metastatic colorectal cancer, a 30% objec-
tive tumour response occurred in patients receiving 5-
FU alone and 19% for those receiving 5-FU plus inter-
feron. In addition, an adjuvant study in rectal cancer
with 5-FU, leucovorin and radiation therapy with or
without interferon showed no significant improvement
of the results following the addition of interferon [24].

It has to be concluded that both treatment schedules
have little activity and cannot be recommended.
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