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Chapter 5 

Abstract 

Backg round Primary peritoneal malignant mesothelioma is a malignant tumor of the peritoneum 

that commonly generates ascites, and that is highly resistant to therapy. Since it is 

recognized that growth factors present in ascites might play an important part in 

this disease, intraperitoneal treatment with the growth factor inhibiting agent 

suramin was suggested as a possible treatment option. 

M e t h o d s A 44-year old man with a primary peritoneal malignant mesothelioma with massive, 

debilitating ascites production was treated with intraperitoneal suramin through a 

Tenckhoff catheter. The dose was 1 gram dissolved in 2 L of peritoneal dialysis fluid 

3 times per week initially, and continuous low volume infusion of 250-600 mg per 

24 h after that. The patient was treated for a maximum of 6 weeks, but treatment 

was to be discontinued at a plasma level of 250 mg/l or more. A second treatment 

period was optional. Ascites was drained as need arose. 

Results The patient was treated for two courses, the first time for 5 weeks with a total 

suramin dose of 13.4 grams, and the second time for 29 days with 11 grams of 

suramin, after which high systemic levels precluded continuation in both cycles. 

Side-effects consisted of fatigue and a self-limiting rash. After the second course, 

the frequency of paracentesis declined to once every 4-6 weeks, with a decrease in 

average volume of ascites drained from 5 I to 2 I, although ascites cytology 

consistently showed the presence of mesothelioma cells. The Tenckhoff catheter 

was removed when a peritoneal infection developed 6 months after the last suramin 

treatment. After that, no ascites production was documented, which was confirmed 

14 months after the last paracentesis by CT scan. 

Conc lus ion Intraperitoneal suramin might have a role in peritoneal low-volume tumors with 

ascites-production, such as peritoneal mesothelioma. 
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Introduction 
Primary peritoneal malignant mesothelioma (MM) is a rare disease with a median survival of 

8 to 12 months after diagnosis irrespective of the treatment modalities used.1 It has been 

recognized since 1955 2 that intraperitoneal (i.p.) therapy is one way to manage the often 

massive ascites in these patients. The rationale for this approach is provided by the tendency of 

mesothelioma to spread along peritoneal surfaces, and by the potential pharmacokinetic 

advantage. 

Malignant ascites contains numerous peptide growth factors that may play a role in the 

spread of peritoneal tumors. It has recently been established that effusions in many tumor types 

also contain lipid growth factors such as lysophosphatidic acid (LPA).3 We sought to inhibit the 

activity of this and other growth factors in the peritoneal cavity with continuous i.p. infusion of 

suramin. Suramin (Germanin") was originally developed as an antiparasitic agent, but it has also 

been evaluated for its anti-proliferative properties in the treatment of cancer patients. Its 

mechanism of anti-tumor action is thought to lie mainly in competitive inhibition of receptor 

binding of many cytokines and peptide growth factors, its pleiotropic actions include inhibition 

of other heparin binding proteins such as lysosomal enzymes through inhibition of 

glycosaminoglycan metabolism. Suramin is the only known inhibitor of the lipid growth factor 

LPA.4 Clinical use has been hampered by organ toxicity when administered intravenously (i.V.). 

Marked inter-patient pharmacokinetic variability has so far further frustrated the development 

of a safe, simple and repeatable dosing schedule.5 

Case report 
A 44-year-old man presented in May 1993 with abdominal distension caused by a peritoneal 

effusion. There were no other complaints, and no history of asbestos exposure. Physical and 

laboratory evaluation revealed no other abnormalities. A computed tomographic scan of the 

abdomen showed ascites and abnormalities consistent with an omental cake, but no évaluable 

tumor masses. At laparoscopy, diffuse peritoneal carcinosis with ascites was found, without any 

masses larger than 5 mm. Pathologic examination of peritoneal biopsies showed malignant 

epithelial mesothelioma, which was confirmed by two independent pathologists of the Dutch 

Mesothelioma Committee. In the absence of complaints, measurable lesions or successful standard 

treatment options, no therapy was initiated. When necessary, ascites was drained to relieve 

symptoms. When, in the course of 1994, the frequency of these paracenteses increased with an 

average yield of 5 liters, he was enrolled in a pharmacokinetic study of i.p. suramin. 
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Methods 
The protocol treatment was approved by the Institutional Protocol Review Board, and written 

informed consent was obtained from the patient before initiation of treatment. 

An initial dose of 1 gram of suramin was dissolved in 2 L of peritoneal dialysis fluid and was 

administered three times per week for the first two weeks through an i.p. Tenckhoff catheter. 

The target i.p. suramin concentration was 500 mg/L, based on our preclinical studies, and the 

maximally acceptable serum level of suramin was 250 mg/L in order to avoid systemic toxicity. 

Based on measured serum levels of suramin, the treatment was later modified to a continuous 

ambulatory regimen with small volume suramin administration in doses of 250 to 600 mg per 

24 hours. Results of pharmacokinetic sampling of both serum and peritoneal fluid, which took 

place at regular intervals after each dose to guide further treatment, will be published in detail 

at completion of the study. Paracentesis was performed as the need arose. Weekly laboratory 

evaluation, with ascites culture and cytology, was part of the study protocol. A six-week treatment 

period was planned, with an optional second course depending on response, performance 

status and patient preference. 

Results 
Total dose 

In the first course, a total dose of 13.4 grams of suramin was given in a period of 5 weeks, 

after which serum levels of suramin above 250 mG/L precluded continuation of therapy. A 

second course commenced 13 weeks after the first course, after serum suramin levels had 

become undetectable. 11 grams of suramin were administered over 29 days, until, again, 

increasing serum levels of suramin led to discontinuation of treatment. In both courses, peritoneal 

suramin concentrations after continuous administration ranged between 300 and 600 mg/L 

and were consistently higher than serum levels. 

Toxicity 
Apart from a mild urticarial reaction that was easily controlled with oral clemastine, no specific 

suramin related organ toxicity or abdominal symptoms occurred. During treatment, increasing 

fatigue was reported, but suramin was otherwise well tolerated. Despite the fatigue, the patient 

was able to continue working full-time even during ambulant treatment. 

Response and follow-up 
After the first treatment cycle, no change in condition or need for paracentesis was seen. 
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However, after the second cycle of i.p. suramin in May 1995 the frequency of paracentesis 

decreased to once every 4 to 6 weeks, with a decrease in the average volume of ascites drained 

from 5 to 2 liters, though ascites cytology consistently showed the presence of mesothelioma 

cells. The Tenckhoff catheter was left in situ after completion of suramin treatment to facilitate 

paracentesis and monitor ascites cytology. A peritoneal infection with a Flavobacterium 

indologenes developed 6 months after the last suramin administration, 10 days after the last 

paracentesis that yielded 500 mL of ascites. Therapy with ciprofloxacin both locally and systemically 

as well as removal of the Tenckhoff catheter in December 1995 were necessary to eliminate the 

microorganism. 

After December 1995, no further accumulation of ascites fluid requiring paracentesis was 

noted. Since then, the patient retains an excellent performance status, without abdominal 

distension. Computed tomography of the abdomen in January 1997, 14 months after the last 

paracentesis, showed no ascites or intraabdominal tumors. Follow-up is now 50 months since 

diagnosis, 24 months since the last suramin dose, and 19 months since the last paracentesis. 

Discussion 
As far as we know, no previous reports of i.p. suramin therapy exist, although i.p. suramin 

treatment was suggested by Stein for treatment of ovarian cancer.6 In this patient, side effects 

were minimal, especially when compared to the toxicity profile of i.v. suramin. Long-term 

improvement of debilitating massive ascites production occurred after administration of two 

courses of i.p. suramin. Even though follow-up of peritoneal mesothelioma is generally unreliable 

when using CT scans,7 the complete disappearance of ascites suggests a response to i.p. suramin. 

Laparoscopy would be helpful to further document response, but this was not part of the original 

study protocol, and was not deemed to be in the best interest of the patient. 

The variable survival of mesothelioma patients is well-known, especially of those with favorable 

characteristics, but in our opinion a change in the clinical course of this patients' illness occurred 

after suramin therapy that could well be explained by a therapeutical effect. Clearly, it can not 

be proven that the clinical remission is the result of the suramin administration. Since this may, 

however, be the case and because peritoneal mesothelioma is a rare condition, we would be 

interested to learn whether these results can be confirmed by others. We will continue this 

approach in patients with low-volume tumors producing ascites such as peritoneal mesothelioma. 
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Addendum 
The patient remained in remission until April 1998, almost three years after the end of i.p. 

suramin treatment, when he presented with acute abdominal pain. At exploratory laparotomy, 

a small amount of ascites was seen, and the omentum was covered with small nodules consistent 

with the diagnosis of mesothelioma. No specific cause of the acute symptoms was found, and 

the operation was terminated after removal of the omentum. Malignant mesothelioma was 

present both in ascites and in the removed omentum. The patient recovered rapidly, and no 

further therapy was initiated. From December 1998, however, the patient has again experienced 

fluctuating abdominal symptoms, thought to be due to the peritoneal mesothelioma locations, 

even though relatively little ascites is present. On abdominal CT-scan no measurable lesions 

were seen, and no specific therapy was instituted. The patient has been stable since then, with 

occasional bouts of painful episodes relieved by analgesics and laxatives. He retired from his job 

but he still is a very avid athlete, playing tennis, golfing and skiing. 
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