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The present phase II study was undertaken to assess antitumoral activity, safety and tolerability of

recombinant human interleukin-6 (rh IL-6) in patients with advanced renal cell cancer. Rh IL-6 was

administered as a daily subcutaneous injection at a ®xed dose of 150�g/day for a maximum of 42

consecutive days. 12 patients with metastatic renal cell cancer without previous immunotherapy were

enrolled and were evaluated for response. No objective clinical responses were observed in the trial.

Toxicity was moderate and reversible and mainly comprised fever, in¯uenza-like symptoms, fatigue

and moderate hepatotoxicity. Anaemia, leucocytosis, thrombocytosis and induction of an acute phase

response were observed in most patients. In conclusion, prolonged subcutaneous administration of rh

IL-6 on an outpatient basis is safe and feasible. However, rh IL-6 exhibited no antitumoral activity in

patients with metastastic renal cell cancer. Profound regulatory eVects on haematopoiesis and

in¯ammatory response of rh IL-6 were observed. # 1998 Elsevier Science Ltd. All rights reserved.
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INTRODUCTION

Metastatic renal cell cancer has a poor prognosis in most

patients. Median survival is less than 1 year. However, a

minority of patients exhibit a more favourable clinical course

with stable disease over prolonged periods and even sponta-

neous regression of metastatic sites [1, 2]. These observations

and the complete resistance towards cytotoxic chemotherapy

prompted extensive exploratory eVorts of immunotherapy in

patients with advanced renal cell cancer. Both interleukin-2

(IL-2) and interferon-alpha (IFN-alpha) show antitumoral

activity in some phase II trials [3±5]. In general, only a

selected minority of patients appears to bene®t from present

immunotherapeutic regimens. Therefore, new safe and eVec-

tive agents for treatment of metastatic renal cell cancer are

clearly needed. The present phase II study was undertaken to

assess antitumoral activity, safety and tolerability of daily

subcutaneous (s.c.) injections of a ®xed dose of recombinant

human IL-6 (rh IL-6) in patients with medically untreated

metastatic renal cell cancer.

PATIENTS AND METHODS

Eligibility criteria for participation in the trial included:

diagnosis of histologically veri®ed metastatic renal cell cancer,

the presence of bi-dimensionally measurable metastatic

lesions, a life expectancy of more than 3 months, age from 18

to 75 years, a WHO performance score of less than or equal

to 1 and adequate haematopoietic, renal and liver function.

Exclusion criteria were nephrectomy, surgery or radiotherapy

of a marker lesion, chemotherapy or administration of any

investigational agent within 4 weeks prior to enrolment into the

trial, pretreatment with immunotherapy (including interferon,
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cytokines and any other type of immune therapy), brain

metastases, severe allergic or autoimmune diseases, known

HIV infection, active viral hepatitis or Epstein±Barr virus

(EBV) infection, immunosuppressive therapy including

steroids, presence of a monoclonal gammopathy and preg-

nant or lactating women. Written informed consent was

obtained from all patients.

This was a multi-centre, uncontrolled, non-randomised

phase II study. Three centres participated in the trial. Treat-

ment consisted of single daily s.c. injections of 150mg rh IL-6

for a total of 6 weeks. For the ®rst 2±3 days of treatment all

subjects were hospitalised for monitoring of initial tolerability

and safety of rh IL-6 treatment. Further treatment was per-

formed on an outpatient basis with ®xed weekly examinations

in the study centres. After 3 weeks of treatment, an interim

tumour staging was performed.

rh IL-6 was provided by Sandoz Inc. (Basle, Switzerland).

The protein, originally cloned by Genetics Institute, was

expressed in an Escherichia coli strain. The speci®c biological

activity of rh IL-6 was 108 U/mg protein as measured in the

B-13-29 cell line bioassay.

RESULTS

12 patients were enrolled in the trial and were evaluable for

response. The median age was 52 years (range 42±68 years);

3 patients were female. WHO performance grade was 0 in 4

patients and 1 in 8 patients. All patients had been treated

surgically by nephrectomy or resection of metastases at a

median of 9.9 months before enrolment (range 0.9±73.5

months) and 1 patient had undergone additional radio-

therapy 25 months before enrolment.

Patients were treated for a median of 40 days (range 20±43

days). Only 5 patients completed the projected treatment

period. A total of 7 patients were withdrawn from the study.

Reasons for treatment discontinuation were adverse events

(3 patients), treatment failure (2 patients), death (1 patient),

and withdrawal of consent (1 patient). The median cumulative

dose of rh IL-6 received was 6000 mg (range 3000±6450 mg).

All but 1 patient had progressive disease at study entry. No

remissions were observed during treatment with rh IL-6 or

early follow-up of the patients. At week 3, 4 patients had

progressive disease and 6 patients had stable disease; 2

patients were not assessed for response at week 3. At week 6

(end of treatment), 8 patients had progressive disease, 3

patients had stable disease and 1 patient was not assessed. At

early follow-up after 1 month, 8 patients had progressive dis-

ease, 2 patients had stable disease and 2 patients were not

assessed. In 6 patients, new metastatic lesions occurred dur-

ing treatment or the follow-up period.

Mild to moderate fever, chills, fatigue and in¯uenza-like

symptoms were the most common drug-related toxicities

observed. They could be managed by paracetamol and ceased

upon discontinuation of treatment. In addition, mild to

moderate myalgias, moderate increases in cholestatic

enzymes, and local erythema at injection sites occurred in

some patients. Severe adverse events occurred in 4 patients:

WHO grade 2 pain (2), WHO grade 1 hypercalcaemia (1),

WHO grade 3 anaemia (1), WHO grade 3 increase in alkaline

phosphatase (1). One serious adverse event was reported: a

patient died from pneumonia, which appeared while on pro-

tocol treatment. Study medication was immediately halted.

Post-mortem examination revealed adult respiratory distress

syndrome as the cause of death. No de®nite relationship to

the study medication was established. A total of 4 patients

required red blood cell transfusions. 2 patients were trans-

fused during the treatment period, 3 patients were transfused

during the follow-up period. The eVects of rh IL-6 on blood

cell subsets are summarised in Figure 1.

Treatment with rh IL-6 resulted in an increase in acute

phase proteins ®brinogen and C-reactive protein (CRP) in all

Figure 1. Changes in leucocyte (a), platelet (b) counts and in haemoglobin concentrations (c) in response to treatment with
recombinant human interleukin-6 (rh IL-6) in 12 patients with advanced renal cell cancer. Increments are shown in cells� 109/l,

or mmol/l (c), respectively. The horizontal lines indicate mean values.
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patients. This eVect was maintained during the whole treat-

ment period (Figure 2). A more detailed analysis of immu-

nological parameters has been published elsewhere [6]. In

addition, profound eVects on several hormones were noted,

which have been reported elsewhere [7].

DISCUSSION

In this phase II study of a ®xed daily dose of rh IL-6, no

objective response was observed in 12 immunotherapy-naive

patients with advanced and progressive renal cell cancer. This

lack of antitumoral activity of rh IL-6 is in concordance with

the results of another phase II study in patients with renal cell

cancer [8], as well as with clinical eVects observed in phase I

studies in patients with advanced malignancies [9,10]. Tox-

icities of the present schedule were within the range of those

previously observed in other clinical trials of rh IL-6 [8±11].

An induction of acute-phase proteins was observed in all

patients. As described previously [12], an induction of several

anti-in¯ammatory molecules could be detected [6]. No con-

sistent changes in leucocyte subsets, expression pattern of

leucocyte surface molecules, immunglobulins, neopterin,

beta-2-microglobulin, sCD23, sIL-6R and IL-10 levels were

induced by rh IL-6 [6]. These results diVer from numerous in

vitro ®ndings demonstrating a variety of B cell stimulatory

eVects from IL-6 [13].

In contrast to these negative results on clinical and immu-

nomodulatory eVects, a profound increase in the number of

circulating platelets was observed in response to rh IL-6

treatment. Platelet counts were not increased before 14 days

of exposure and peaked at 3 weeks of treatment. These

results are in concordance with other phase I and II trials of rh

IL-6 [8±11]. In animal models, IL-6 increases megakaryocyte

size and ploidy but not the number of megakaryocytes [14].

Thus, IL-6 acts as a megakaryocyte diVerentiation factor,

rather than as a true thrombopoietin [14]. However, when

co-administered with IL-3 [15] or with sIL-6R and gp130

[16], an increase in the number of multilineage haemato-

poietic colonies by IL-6 has been demonstrated.

In conclusion, rh IL-6 when administered at a ®xed daily

s.c. dose of 150 mg has no antitumoral activity in patients with

metastatic renal cell cancer. Prolonged s.c. administration of

rh IL-6 on an outpatient basis is safe and feasible. Only minor

evidence of an immunomodulatory eVect of rh IL-6 could be

detected, whereas rh IL-6 appears to act as a regulator of

in¯ammation and of megakaryocyte diVerentiation in vivo.
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Figure 2. Changes in serum concentrations of C-reactive
protein (CRP) in response to treatment with recombinant
human interleukin-6 (rh IL-6) in 12 patients with advanced
renal cell cancer. CRP concentrations are shown in mg/l. The

horizontal lines indicate mean values.
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