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and more important, sustained responses and stable disease in 
patients with advanced metastasising melanoma. A cisplatinl 
IFN-a combination may be useful in younger patients as induc- 
tion treatment followed by surgery for residual disease and 
maintenance treatment with IFN-a. 
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Sequential Interleukin-2 and Alpha Interferon for 
Renal Cell Carcinoma and Melanoma 

H. Thomas, C. Barton, A. Saini, A. Dalgleish and Jonathan Waxman 

There is a theoretical basis for the synergy of interleukin-2 (IL-2) with other cytokines. We have investigated 
sequential treatment with IL-2 and cx interferon. 1 of 22 patients with metastatic renal cell carcinoma had a 
partial response and one a minimal response to continuous infusion IL-2 but none of the 9 patients with melanoma 
responded. 16 of 17 patients with renal cell cancer, and 8 with melanoma, were then treated with (Y interferon. 2 
patients with renal cell cancer responded to cx interferon with sustained remissions of 30 and 40 months; both 
had responded to IL-2. The investigation of combination therapy with other cytokines is suggested, by these 
unusually long responses to (Y interferon. 
EurJ Cancer, Vol. 28A, No. 617, pp. 1047-1049,1992. 

INTRODUCTION 
REPORTS APPEARED in 1985 of the use of recombinant interleukin- 
2 (rIL-2) with lymphokine activated killer (LAK) cells in 
human malignancies [ 11. Surprisingly high response rates were 
described in solid tumours unresponsive to conventional therap- 
ies. Renal cell carcinoma and melanoma were amongst the most 
responsive tumours within this group. rIL-2 and LAK cells 
therapy have sign&ant morbidity and this relates to a capillary 
leak syndrome. These toxicities manifest in a myriad of ways 
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[2]. The high response rate led other groups to investigate the 
possibility of modifying treatment related toxicity. Treatment 
was originally given by bolus injection of rIL-2 with infusions 
of LAK cells. Subsequently constant infusions of rIL-2 were given 
without LAK cells with the idea of generating LAK cells in &DO 
[3]. A similar order of response was reported with much less 
toxicity, but this view is contentious. Since these earlier reports, 
treatment with rIL-2 has been investigated at other centres and 
the response of renal cell cancer and melanoma is thought to be 
lower than originally described [4]. There is theoretical evidence 
that cytokines in combination may act synergistically, but the 
precise combination, and the optimal treatment regimen is not 
known. We now report our experience of rIL-2 infusional therapy 
followed by subcutaneous alpha interferon treatment in patients 
with metastatic renal cell carcinoma and melanoma. 
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PATIENTS AND METHODS 
22 patients with metastatic renal cell carcinoma and 9 patients 

with metastatic melanoma were treated. The patients’ character- 
istics are described in Table 1. 

Treatment with rIL-2 (Glaxo) was given as infusional therapy 
in albumin for 5 days each week for 4 weeks. The initial dosage 
was 400 pg/mz per 24 h which was increased by 100 pg daily to 
clinical and biochemical tolerance. If patients developed WHO 
grade 3-4 toxicity, treatment was discontinued. Minor toxicities 
such as flu-like symptoms or gastrointestinal disturbance were 
managed by the use of the appropriate medications and rIL-2 
dosages were not changed. WHO grade 2 change in renal or 
hepatic function was treated by discontinuing therapy until 
these changes had resolved. Treatment was then reinstituted at 
a dosage of 100 kg/m2 less than that causing symptoms and 
maintained at that level. During treatment each patient was 
carefully monitored by daily fluid balance, weight, renal func- 
tion, hepatic function, full blood count and symptom recordings. 
When the protocol was originally planned, if treatment was 
without major toxicity and there were no signs of disease 
progression, a further course of treatment should be given 4 
weeks after the first course of rIL-2. Four weeks after completing 
rIL-2 therapy all patients were restaged. All patients were then 
treated with (Y interferon (Roche) given at a dosage of 3 mega 
units subcutaneously three times a week. The patients responses 
were described as complete, partial, where there were greater 
than 50% reduction in measurable disease or minimal with 
25-50% reduction in measurable disease. 

RESULTS 
2 patients responded to rIL-2. A patient with renal cell 

carcinoma had a 50% reduction in her pulmonary and subcutane- 
ous metastases but this lasted only 1 month. 1 patient with para- 
aortic metastases from renal cell carcinoma had a minimal 
response to treatment with a 25% reduction in the nodal mass. 1 
patient with melanoma had disease stabilisation. 

4 patients with renal cell carcinoma and 1 patient with 
melanoma died during the first four treatment weeks of progress- 
ive disease. These patients had poor performance statuses. 
The median total tolerable daily dosage was 1072 pg (range 
200-1500 pg). There was no significant difference between the 

Table 1. Patients’ characteristics 

Renal cell 
carcinoma Melanoma 

Median age (range) years 53 (U-76) 49 (33-59) 

Sex 
F 6 3 
M 16 6 

Karnofsky performance score 71% 83% 

Disease site 
LD 11 2 
LN 8 6 
H 3 3 
P 7 3 
C 2 3 
B 2 1 

LD = local disease, LN = lymph nodes, H = hepatic, P = 
pulmonary, C = cutaneous, B = bone. 

Table 2. Treatment toxicity (WHO grade 3 or 4) 

Overall Renal cell Melanoma 

Diarrhoea 8 7 1 
Mucositis 2 2 - 
Renal 16 12 4 
Fluid retention 24 15 9 
CNS 5 4 1 
Skin 13 9 4 
Hepatic dysfunction 5 3 2 
Pyrexia 19 11 8 
Infection 6 4 2 
Ascites 1 1 - 
svco 1 1 - 
Eosinophilia 6 4 2 
Nausea 8 5 3 
Coagulopathy 4 4 - 
Hypovolaemia 9 6 3 

total daily dosage in renal cell carcinoma which was 1070 kg 
and melanoma which was 1074 p.g. The median duration of 
treatment was 3.1 weeks (range l-6 weeks) and was identical in 
the renal cell and melanoma patients. Only 2 patients received 
two courses of rIL-2. 

Treatment toxicity was considerable, seen in all patients and 
is described in Table 2. The toxicities were significant enough 
for treatment to be discontinued in 16 patients, 12 of whom had 
renal cell carcinoma and 4 had melanoma. Major cardiovascular 
toxicities did not occur because of careful monitoring of weight 
and fluid balance. 

Following radiological reassessment, 16 of 17 patients with 
renal cell cancer and 8 with melanoma were treated with alpha 
interferon. Treatment with o interferon continued until disease 
progression was demonstrable. 1 patient refused treatment with 
interferon and received medroxyprogesterone acetate. In renal 
cell carcinoma a complete response to alpha interferon was seen 
in the patient with lung and subcutaneous tissue metastases who 
had had a transient partial response to rIL-2. This patient’s 
remission has lasted for 30 months. The patient who had had a 
minimal response in para-aortic nodes has had a further partial 
response to interferon for 40 months. No patients with melanoma 
responded to (Y interferon. There were no significant side effects 
from interferon. 

DISCUSSION 
There were two prolonged responses lasting 30 and 40 months 

to (Y interferon following rIL-2’ treatment and these are of 
interest even in the context of a disease with a long natural 
history. The duration of response and disease stabilisation is 
greatly in excess of that expected for the interferons where the 
median duration of a complete response is 8 months [ 51. 

The synergy of cytokines was first described for alpha inter- 
feron and IL-2 in a sarcoma model. Different combinations have 
different antitumour effects and in animal models, rIL-2 with y 
interferon had less activity than with (Y or l!! interferon [6]. There 
have been reports of the combination of (Y, p and y interferon 
with IL-2 in renal cell cancer or melanoma. In these studies, in 
contrast to our own, these agents have been administered 
concomitantly rather than sequentially. Only small numbers of 
patients have been treated in this way. The response to such 
regimens is similar to that expected for single agent treatment 
with rIL-2 [7-lo]. In our study the possibility of cytokine 
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synergy is indicated by the prolonged second responses to a 
interferon. The duration of response to alpha interferon given 
after rIL-2 is 3-5 times longer than that expected. 

This information provides an anecdotal basis for the continued 
search for the possibility that rIL-2 in combination with other 
biological response modifiers may lead to an increased response 
as compared with single agent treatment. The dosage, schedule 
of administration and the combination of agents to be used is 
unknown but is under investigation in many centres. 
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Phase I Study Comparing Continuous Infusion of 
Recombinant Interleukin-2 by Subcutaneous or 

Intravenous Administration 
M.G. Leahy, D. Pitield, S. Popert, C. J. Gallagher and R.T.D. Oliver 

INTRODUCTION 
INTERLEUKIN-2 (IL-i?) produces 3-5% complete durable 
responses in patients with metastatic renal cell cancer and 
melanoma, and partial remissions in a further E-20%, in 
multiple clinical trials [l]. However, though most of this work 
combined IL-2 with lymphokine-activated killer cells (LAKs), 

22 cancer patients entered a randomised phase Ib trial comparing the effects of low-dose recombinant interleukin- 
2 (300 l&m*, approximately equivalent to 6.4 X lo6 cetus units or 38 x 106 U per day) given continuously by 
intravenous or subcutaneous infusion. At 48 h after two S-day courses, median lymphocyte levels (X 109/1) were 
6.0 (387% increase) in the subcutaneous arm (n = 9) and 5.9 (369% increase) in the intravenous arm (n = 8). 
Liver and renal toxicity were similar in the two groups. One minor response lasting 4 months occurred in 12 renal 
cancer/melanoma patients receiving subcutaneous treatment and one durable complete remission continuing at 
30 months and one minor response lasting 10 months occurred in 6 renal cancer/melanoma patients receiving 
intravenous treatment. 
EurJ Cancer, Vol. 2gA, No. 617, pp. 1049-1051,1992. 
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there has been little evidence that LAKs add much to response 
rate [2, 31, and these early studies used maximum tolerated 
doses of IL-2 given by intravenous boluses leading to consider- 
able toxicity [2], which necessitated intensive therapy unit 
support, and some drug-related fatalities. Furthermore, animal 
studies suggest that efficacy may actually be reduced at high 
doses [4] and, in ~ioo, subcutaneous dosing leads to longer 
biological effects than intravenous dosing [S]. More recent 
studies of IL-2 have focused on less intensive, intermittent 
schedules with increased duration of treatment [6] though there 
has not been any direct comparison of the two approaches. 
Prompted by some evidence that the level of rebound lympho- 


