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Suramin in Advanced Platinum-resistant Ovarian 
Cancer 

Eddie Reed, Michael R. Cooper, Renato V. LaRocca, Frieda 
and Charles E. Myers 

Bostick-Bruton 

10 patients with ovarian cancer, whose disease had progressed while receiving platinum-based therapy, were 
entered onto a phase II clinical trial of the antiproliferative agent suramin. Suramin was administered in a fashion 
that is associated with durable objective disease response in patients with hormonally resistant metastatic 
prostate cancer. No individual had an objective response to therapy in this study, but 3 of 9 evaluable patients 
(33%) experienced disease stabilisation and subjective clinical improvement for periods ranging from 2 to 5 
months. Disease stabilisation was associated with prolonged periods of comparatively high plasma levels of drug, 
which appeared to be determined primarily by reduced drug clearance. We conclude that suramin has potential 
activity in platinum-resistant ovarian cancer, and we have initiated a second clinical trial using pharmacological 
information derived from this study. 
EurJ Cancer, Vol. 28A, No. 415, pp. 864466, 1992. 

INTRODUCTION 
A NUMBER of recent clinical trials have attempted to identify 
chemotherapeutic agents that might cause disease regression in 
recurrent ovarian cancer that is resistant to cisplatin. Tax01 [ 11, 
hexamethylmelamine [Z], 5-fluorouracil and mitomycin C [3], 
and ifosfamide [4] are among the regimens reported to have 
activity in platinum-resistant disease. With the exception of 
taxol, the author’s precise definition of platinum-resistance 

cannot be clearly discerned in any of these studies. Further, 
these cytotoxic agents have profound toxicity and are usually 
associated with disease responses of short duration. 

Recent clinical studies show that suramin, a novel anticancer 
agent which appears to act primarily through antiproliferative 
mechanisms, is active against advanced stage prostate cancer, 
adrenocortical cancer, and some types of refractory lymphomas 
[5-71. In addition, preclinical data from our group and from the 
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group of Alberts et aZ. 181, show that suramin has substantial in 
vitro activity against ovarian cancer cell lines. Because of the 
recent success in several diseases and encouraging in vitro 

activity, we undertook a clinical study to assess the potential of 

suramin in platinum-resistant ovarian cancer. 

PATIENTS AND METHODS 
Clinical studies 

Patients with advanced stage ovarian cancer who experienced 
progressive disease on their initial cisplatin-based treatment 
regimen or on ‘high dose’ carboplatin therapy [9] were treated 
with suramin. Progressive disease was defined as > 25% growth 
of tumour bulk while receiving therapy. Patients were entered 

onto an approved phase II experimental clinical treatment 
protocol in the Medicine Branch of the National Cancer Insti- 
tute. All patients were treated in the Clinical Center of the 

National Institutes of Health (Bethesda, Maryland). 
Suramin was administered in a fashion that has been pre- 

viously shown to have activity in advanced stage prostate cancer 
[7]. Suramin was initially given in a dose of 350 mgi2iday by 
continuous intravenous infusion for 7 days. Since suramin 
is associated with adrenal gland suppression, corticoids were 
administered concurrently, which included hydrocortisone, 

20 mg every morning and 10 mg every evening. Blood levels of 
suramin were measured at the end of the 7 day infusion and 
weekly thereafter. The objective of this approach was to achieve 
a plasma concentration of -300 pgiml by the end of this second 
week of drug administration, at which time the drug infusion 
was stopped. Calculation of the drug infusion rate for week 2 
was based upon an empirically derived nomogram. The patient’s 
plasma level of drug was measured weekly or bi-weekly, and 
subsequent doses of drug were given when the plasma level fell 

below 100 t.rg/ml. 
Toxicities were assessed according to standard NCI-CTEP 

Common Toxicity Criteria. Patients were considered to have 
progressive disease when there was a 2 25% increase in the sum 
of the products of the perpendicular diameters of all measurable 
lesions. In this report, all patients who were assessed as having 
stable disease experienced all of the following: (a) subjective 
clinical improvement on therapy; (b) a greater than 50% decline 
in serum CA-125 level; and (c) a reduction in tumour mass 
which was less than a 50% reduction in the sum of the products 
of the perpendicular diameters of all measurable lesions. Patients 

were assessed for response on a monthly basis. 

Pharmacokinetic assessments and statistical evaluations 
To assess pharmacokinetic parameters in this patient popu- 

lation, we used a two-compartment pharmacokinetic model 
which was constructed for suramin treatment of prostate cancer 
patients [lo]. Bayesian fitting was performed using a pharmaco- 
kinetic program provided by Abbott Laboratories. Comparison 
of stable disease and progressive disease patients was done using 
the exact Wilcoxon test [ 111. All P values given are two-sided. 
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Cooper, R.V. LaRocca and C.E. Myers are at the Clinical Pharmacology 
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Table 1. Patients’ charactenstics 

Patient Extra-abdominal No. of prior 
No. Age disease site Disease response regimens 

1 46 Left perinephric Not evaluable 4 
mass for response 

2 45 Abdominal wall Progressive disease 1 

3 75 None Progressive disease 5 

4 22 None Stable disease 3 
for 5 months 

5 55 None Progressive disease 1 

6 55 None Progressive disease 1 

7 63 Skin Progressive disease 4 

8 48 None Stable disease 4 
for 4 months 

9 

10 

3 1 Extra-abdominal Stable disease 1 
lymph nodes for 2 months 

57 Vaginal wall Progressive disease 3 

Patients’ characteristics 
RESULTS 

Patients were eligible for study who had advanced stage 
ovarian cancer of epithelial histology, which had progressed on 
their initial treatment regimen containing cisplatin or progressed 

on high dose carboplatin therapy. All patients had a Karnofsky 
performance status of 70 or better. Table 1 summarises the most 
prominent features of the 10 patients studied. Age ranged from 
22 to 75 years; 5 of 10 patients had extra-abdominal involvement 
of disease at the initiation of therapy; and the number of prior 
regimens ranged from 1 to 5. 

Of 9 evaluable patients, 3 had stable disease for periods 
ranging from 2 to 5 months. In the 3 patients with stable disease, 
CA-125 levels (U/ml) dropped from 1092 to 418, from 199 to 
70, and from 156 to 36, respectively. Patient number 1 is 
evaluable for toxicity but not evaluable for response because 
of non-cancer-related death. This patient had shown clinical 
improvement at the clinical visit just prior to death. 

Suramin pharmacology in stable and progressive disease patients 
After the tenth patient was entered onto the study, we became 

aware of differences between patients with stable disease versus 
patients with progressive disease, with respect to suramin blood 
levels. Patients with stable disease maintained levels of drug 
above 150 pg/ml for at least 30 days, and above 100 ELglml for 
at least 60 days. In contrast, all patients who had progressive 
disease had plasma drug measurements that fell below these 
levels at the respective time points. 

We immediately became concerned whether suramin dosing 
or renal function may have been substantively different in these 
two patient groups. Peak suramin levels obtained did not differ 
between individuals with stable [mean (S.D.) 295 (11) t.r,g/ml] 
versus progressive [268 (29) p,g/ml] disease; and values for 24 h 
creatinine clearance were the same for those patients with stable 
disease [69 (27) mllmin] as those with progressive disease [63 
(20) mlimin]. 

Drug pharmacokinetics were assessed in each patient using a 
Bayesian analysis based on a two-compartment model. The 
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Table 2. Summary of pharmacokinetic evaluation 

Stable Progressive 
disease (n = 3) disease (n = 6) P value 

Initial volume 
of distribution 

(Vkg) 

0.171 0.164 N.S. 

Initial clearance 

(mmkg) 

0.235 0.340 0.12 

Intercompartmental 
rate constants (ml/h) 

k 12 
k ZL 

5.63 5.42 N.S. 
2.97 2.98 N.S. 

Total clearance (l/h) 0.16 0.21 0.29 

Rate constants for 
drug elimination 
from the body (ml/h) 

k,, (total) 
alpha phase 
beta phase 

1.37 2.18 0.025 
9.55 9.93 N.S. 
0.433 0.634 0.050 

Drug half-life (h) 1633 1138 0.033 

N.S. = not significant. 

summary analysis of this comparison is shown in Table 2. When 
grouped by stable versus progressive disease, there was no 
difference between patient groups in the initial volume of drug 
distribution nor the intercompartmental rate constants K12 or 
K21. There were trends suggesting that initial drug clearance 
from the body was more rapid in patients with progressive 
disease, as was true for the total clearance values. There were 
statistically significant differences between groups showing that 
total drug elimination from the body was more rapid in patients 
with progressive disease (the KlO, P = 0.025.), and that the 
drug half-life was markedly shortened in patients with progress- 
ive disease (P = 0.033). The difference between the two groups 
in the KlO appears to be dominated by the beta phase of 
elimination (P = 0.050). 

Suramin related toxicities 
Generally, the drug was well tolerated. 3 patients experienced 

clinical toxicities of NCI-CTEP grade 4 (2 patients, infec- 
tion/sepsis; 1 patient, rash). No patient experienced the severe 
type of peripheral neuropathy that was seen in early clinical 
studies of this agent [ 121. Grade 4 haematopoetic toxicities seen 
with this regimen, including lymphocytopenia (6 patients), 
thrombocytopenia (2 patients), and granulocytopenia (1 
patient). Non-haematopoetic grade 2-3 laboratory toxicities 
included renal dysfunction and liver enzyme abnormalities, 
none of which resulted in substantial clinical toxicity and were 
readily reversible. 

DISCUSSION 
Suramin is a novel anticancer agent, which may act through 

mechanisms which may be interpreted as antiproliferative, but 
not necessarily cytotoxic, in nature. In our limited clinical 
investigation, suramin appeared to stabilise the disease in 3 of 

9 evaluable patients (33%), each of whom had experienced 
progressive disease while receiving platinum-based chemo- 
therapy. Clinically, suramin appeared to effect an antiprolifera- 
tive tumour state in patients whose disease stabilised, but did 
not appear to effect active cytotoxicity. The 3 patients with 
stable disease were those who maintained high blood levels of 
drug for prolonged periods of time. This was a result of reduced 
drug elimination from the body, in a setting where renal function 
appeared to be the same in the two groups. Unfortunately, we 
did not perform measurements of free drug in these patients, 
nor did we measure drug levels in third-space fluids. 

Clinical studies conducted by Armand and colleagues demon- 
strate substantial suramin activity in several malignant diseases 
and that the precise mode of drug administration may be an 
important variable in the induction of disease response [13]. 
This observation is confirmed in a preliminary report from 
Alberts et al. in a study of platinum-resistant ovarian cancer 
patients [8]. The findings we present here are consistent with 
these reports. 

Administered in the fashion described above, suramin was 
well tolerated, suggesting the possibility that prolonged patient 
exposure to drug levels in the range of 100 to 300 kg/ml may be 
clinically achievable. Given the current evidence for potential 
clinical activity of this agent and its association with good patient 
tolerance, we have initiated a study designed to maintain patients 
at high plasma levels of drug for prolonged times. We believe 
that this approach warrants further study. 
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