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Short Communication 

A Phase II Study of Continuous Infusional 5Fluorouracil 
(5FU) and Subcutaneous Interleukin-2 (IL-2) in Metastatic 

Renal Cancer 

P. Savage, D. Costelna, J. Moore and M.E. Gore 

Department of Medicine, Royal Marsden Hospital, London SW3 6JJ, U.K. 

In this study, the safety with efficacy of infusional Wluorouracil (5FU) (200 mg/m*/day) combined 
with subcutaneous interleukin-2 (IL-2) (9-27 x 1061U/day) was investigated in patients with meta- 
static and renal cancer. In the 24 patients evaluated, the overall response rate was 17% (1 CR, 3 
PR). The major toxicity was the vascular leak syndrome (VLS) which required inotrope support in 
18% of treatment cycles. Other common systemic toxicities were vomiting, oedema and malaise 
(grades 1 and 2). There was no enhanced or novel toxicity from the combination of drugs. Based on 
this study, it will be feasible to use infusional chemotherapy with other cytokine combinations. 0 
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INTRODUCTION 
THE CYTOKINES interferon-alpha (IFN-a) and interleukin-2 
(IL-2) used individually produce responses in lo-15% of 
patients with metastatic renal cancer [l, 21. In selected 
patients, the combination of IFN-a and IL-2 produced a re- 
sponse rate of 35% [3], whilst the addition of the antimeta- 
bolite 5-fluorouracil (5FU) to IFN-cr and IL2 gave a 
higher response rate in a separate study [4]. In breast can- 
cer and some gastrointestinal malignancies, continuous infu- 
sional 5-FU produces higher response rates than bolus 
administration [5, 61. We report here the results of a study 
examining continuous infusional 5-FU combined with IL-2 
in patients with metastatic renal cancer. 

PATIENT!S AND METHODS 
25 patients with hisuologically confirmed progressive 

metastatic renal cancer were treated at the Royal Marsden 
Hospital, London. Eligibility criteria included: performance 
status of O-2 (ECOG), age >18 years, WBC>3500/mm3, 
platelets > 125 000/mm3, haemoglobin> 10 g/d& glomerular 
filtration rate of >60 ml/min, bilirubin Cl.7 mg/dl, and 
albumin ~30 g/l. Exclusion criteria: cerebral metastases, car- 
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disc failure, second malignancies or chemotherapy, radio- 
therapy or immunotherapy within the previous 4 weeks. 
Nephrectomy was not an entry requirement. Written 
informed consent was obtained from all patients. 

The 4 week treatment cycle included continuous infu- 
sional 5-FU 200 mg/m2/day) via a Hickman line. In week 1, 
IL-2 was administered subcutaneously at 9 x lo6 IU three 
times daily on days 1 and 2, and at 9 x lo6 IU twice a day 
on days 3-6. During weeks 2 and 3, patients received IL-2 
9 x lo6 IU once daily Monday to Friday. In week 4, the 
patients continued 5-FU alone and were assessed for re- 
sponse. Treatment toxicity was assessed weekly employing a 
modified World Health Organisation grading system [7]. 
5-FU related myelosuppression of >grade 2 lead to treat- 
ment interruption until recovery of WBC 23 x 109/1. 
Recovery within 7 days lead to resumption of treatment at 
full dose, within 7-14 days a 25% dose reduction, beyond 
14 days to a 50% dose reduction. Patients with 5-FU-re- 
lated palmar- plantar erythema received pyridoxine 50 mg 
three times daily throughout treatment, those with >grade 3 
toxicity had treatment discontinued until resolution and 
resumed with a 25% dose reduction. Patients with <grade 2 
diarrhoea receive loperamide, >grade 2 resulted in treat- 
ment interruption, and resumption with a 25% dose re- 
duction, IL-2 toxicity of >grade 2 lead to a 50% dose 
reduction in week 1 of the subsequent cycle. Tumour re- 
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Table 1. Patients’ characteristics 

No. of patients 

Patients entered 
Sex 

Male 
Female 

Age (years) 
Median 
Range 

ECOG 
0 
1 
2 

Pretreatment 
Surgery 
Radiotherapy 
Hormonal 
Immunotherapy 
Chemotherapy 

Disease sites 
Lung 
Renal/renal bed 
Lymph nodes 
Bone 
Hepatic 
Other 

25 

15 
10 

59 
40-68 

14 
8 
3 

18 
9 
7 
5 
1 

16 
13 
9 
8 
7 
6 

sponses were assessed using the standard UICC criteria [8]. 
Patients with a complete response (CR), partial response 

(PR) or stable disease (SD) after cycle 1 received a second 
cycle and a third cycle if they demonstrated a CR or PR 
compared to the precycle 2 assessment. 

RESULTS 

The patient characteristics are shown in Table 1. 24 
patients completed the first cycle and were eligible for re- 
sponse evaluation. One patient was withdrawn within the 

first week of cycle 1, due to the development of cerebral 
metastases. 4 patients responded (1 CR, 3 PRs) to give an 
overall response rate of 17%, 6 patients had stable disease. 
The CR patient had bone and lymph node disease and 
reached CR after two cycles. 3 patients had PRs; these 
occurred in pulmonary metastases in 2 patients and in pul- 
monary and hepatic metastases in 1 patient. 3 of the 4 
responding patients demonstrated a partial response by the 
end of cycle 1, the fourth patient following cycle 2. The 4 
responding patients have continued follow-up for 14-21 
months. The CR patient remained disease-free for 20 

months then relapsed with subcutaneous disease. One PR 
patient has been observed for 20 months without evidence 
of progression, the other 2 progressed after 7 months and 
10 months at pre-existing site of disease. 

The mean diagnosis to treatment interval for the respond- 
ing patients was 53.5 months and 14.6 months for the non- 
responders. 

The treatment-related toxicities are recorded in Table 2. 
The most serious was the vascular leak syndrome (VLS); 6 
patients (18% of treatment cycles) required inotrope sup- 
port for hypotension and oliguria during the high-dose IL-2 
treatment, but no patients required cytokine discontinu- 
ation. The most frequent toxicity was nausea and vomiting 
which occurred in 64% of treatment cycles; other frequent 
toxicities included erythema (39% of cycles), malaise (35%) 
and anaemia (31%). There was no 5-FU toxicity that 
required dose modification and no evidence of enhanced or 
novel toxicity resulting from this combination of treatments. 
There were four episodes of Hickman line related sepsis 
which resolved with antibiotics. The one treatment withdra- 
wal occurred after cycle 1 due to persistent grade 2 oedema. 

DISCUSSION 

For patients with metastatic renal cancer, recent work 
suggests that the addition of 5-FU to the combination of 
IFN-a and IL-2 can result in an enhanced response rate 
[4]. In a number of tumour types, infusional 5-FU, as 
opposed to bolus administration, increases response and 
survival rates [5, 61. Prior to appraisal with combination 
cytokine therapy, we examined the effects of infusional 
5-FU with IL-2 monotherapy. The major treatment limiting 
toxicity in this study was VLS which required inotropes in 
18% of treatment cycles. This side-effect is closely associ- 
ated with the use of high-dose IL-2 and this frequency is 
comparable to others using similar doses [9]. The other 

major toxicities recorded in this trial, nausea and vomiting, 
malaise, cutaneous erythema and flu-like symptoms, were 
not dose-limiting and only 1 patient withdrew from the 
study due to toxicity. 

The objective response rate was 17% (1 CR, 3 PR) which 
is similar to IL-2 or IFN-a monotherapy, but lower than 
generally recorded for combination cytokine therapies. 
Whilst IFN-a and the combination of IFN-CY and IL-2 
appear to be potentiated by 5-FU, the data from this study 
suggests that this may not be the case with IL-2 alone, 
although the small number of patients and the wide vari- 
ation in patient characteristics in different trials makes accu- 
rate interstudy comparisons difficult. In IL-2 monotherapy, 

Table 2. Toxicity (percentage of treatment cycles) 

Grade 1 Grade 2 Grade 3 Grade 4 

Vascular leak 15 
Malaise 27 
Anaemia 2 
Erythema 21 
Infection 2 
Nausea/vomiting 53 
Fever 9 
Chills 13 
Flu-like 7 
Neutropenia 4 
Diarrhoea 13 

29 18 
4 4 
29 
18 
16 
11 

9 

4 

2 

2 
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the disease to treatment interval is an important prognostic 
factor [7], and the interval of 53.5 months for the respon- 
ders versus 14.6 months for the non-responders in this 
study suggests that it is also important in chemo-immu- 
notherapy. 

4 
’ 

In this study, we have shown that infusional chemother- 
apy can be combined with subcutaneous IL-2 adminis- 

tration to produce a regimen that has predictable and 
manageable toxicity and efficacy comparable to other cyto- 
kine treatments. Following this study, we plan to investigate 
the use of infusional 5-FIJ with combination cytokine thera- 
pies, with the aim of producing enhanced response rates 
and survival. 
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