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Summary. The platinum analogues JM8 and JM9 were as- 
signed randomly to 16 patients with pleural mesothelioma. 
Nine patients received JM8 and seven received JM9. Two 
of nine (22%) JM8-treated patients had objective responses 
(confidence limits 2.8%-60.0%, 95% confidence level). 
JM9 was more emetogenic than JM8, but not to a signifi- 
cant level. However, patients who received JM9 signifi- 
cantly preferred this drug to be given on an inpatient ba- 
sis, in contrast with patients receiving JM8, who received 
the majority Of courses as outpatients. 

Primary cytotoxic drug resistance is a major obstacle to 
successful treatment of mesothelioma, and phase II  studies 
of novel agents should continue in an effort to circumvent 
this problem. 

Introduction 

Malignant mesothelioma is poorly responsive to establish- 
ed cytotoxic chemotherapy. No responses occurred in 30 
patients treated in a randomised trial of doxorubicin ver- 
sus cyclophosphamide [9]. The Eastern Cooperative On- 
cology Group found that seven of 51 patients had re- 
sponses with doxorubicin; two of 24 patients responded to 
doxorubicin in combination with other cytotoxic drugs, 
and when doxorubicin was given to patients with previous 
chemotherapy a single response occurred in 28 patients [6]. 
It was similarly found that doxorubicin had little activity 
as a second-line agent in a study that demonstrated the in- 
effectiveness of single-agent 5-fluorouracil as first chemo- 
therapy for malignant mesothelioma [4]. It is clear that 
phase II trials of  novel agents should be performed on pa- 
tients with mesothelioma in an effort to identify better 
therapies. A phase II study of m-AMSA found this drug to 
have little activity in malignant mesothelioma [3]. Conven- 
tional antifolates such as methotrexate have shown no ac- 
tivity in mesothelioma, but have been studied in too few 
patients [1]. A phase II  study of the novel antifolate 
Nl°-propargyl-5, 8 dideazafolic acid (CB3717) in 18 pa- 
tients with mesothelioma showed poor antitumour activity 
and induced frequent but reversible hepatic toxicity with 
associated malaise [2]. 
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Cisplatin combined with doxorubicin produced four 
objective responses in six patients with mesothelioma [11]. 
A phase II trial of high-dose cisplatin (120 m g / m  2) showed 
modest antitumour activity (11% response rate; 95% confi- 
dence limits 2%-32%) in 18 patients with mesothelioma 
[8]. The major clinical disadvantages of cisplatin include 
its emetogenic effect and the possibility of renal impair- 
ment which can be life-threatening and may be at least 
partially irreversible [5]. In an attempt to maintain or in- 
crease antitumour activity but decrease toxicity, the plati- 
num analogues JM8 (CBDCA, carboplatin) and JM9 
(CHIP) have been developed [5]. 

Patients and methods 

As part of a randomised, broad phase II  multicentre triM, 
we studied the effects of either JM8 or JM9 in 16 patients 
with histologically proven pleural mesothelioma. All 16 
patients had assessable disease which was progressive at 
the start of platinum analogue therapy, despite prior ther- 
apies in some patients. Patient characteristics are given in 
Table 1. Patients' performance status and toxicities were 
graded by World Health Organisation (WHO) criteria [10]. 
Each platinum analogue was administered once monthly 
as a 30-min intravenous infusion. Before treatment and 
weekly during treatment full blood counts were made and 
hepatic and renal biochemical parameters were recorded. 
Doses were 400 m g / m  2 for JM8 and 300 mg /m 2 for JM9 
and modifications were made for myelotoxicity (Table 2). 
Treatments were given if possible in the outpatient clinic, 
but some courses were given in hospital at patients' specif- 
ic request. Response was assessed by serial chest X-ray 
(CXR) and computerised tomographic (CT) scans of chest. 
Routine antiemetics were given with each course, usually 
oral dexamethasone 4 mg q. d. s. for 1 day and oral dom- 
peridone 30 mg q. d. s. for 2 days or longer. 

Results 

Two of nine (22%) JM8-treated patients had >50% de- 
crease of turnout volume on serial CXR and CT scans. The 
confidence limits for this response rate were 2.8%-60.0%, 
95% confidence level. Neither patient had had prior radio- 
therapy, but one had had an objective response to previous 
CB3717 of 7 months duration before relapse occurred and 
JM8 was initiated. The duration of JMS-induced response 
was 5 and 6 months respectively, and each patient had a 



Table 1. Patient characteristics in nine JM8-treated and seven 
JM9-treated cases of malignant pleural mesothelioma 

JM8 JM9 

Median age (range) in years 58 (41-74) 58 (45-63) 
Median performance status (range) 2 (1-3) 2 (1-3) 

Number of patients 

JM8 JM9 

Extent of disease 
Localised to one hemithorax 6 6 
Extrathoracic spread 3 1 

Previous treatments 
Incomplete debulking surgery 2 3 
Radiotherapy a 1 1 
Chemotherapy b 3 3 
History of asbestos exposure 6 7 

a Intrapleural radioactive colloidal yttrium after incomplete de- 
bulking surgery 

b CB3717 in five cases, combined ifosfamide and doxorubicin in 
one case 

Table 2. Courses and doses of the platinum analogues JM8 and 
JM9 

JM8 JM9 

Total number of courses 32 16 
Median (range) 3 (1-6) 2 (1-4) 
Monthly dose 400 mg/m 2 300 mg/m 2 

Two patients >70 years old started JM8 at 360 mg/m 2 and 300 
mg/m 2 respectively; the latter subsequently had dose escalations. 
One course of JM8 and one course of JM9 were given at reduced 
dose because of myelosuppression. Two patients receiving JM8 
and one receiving JM9 had dose escalations to 110% of starting 
doses on some courses 

Table 3. Toxicity according to WHO grading 

JM8 (32 courses in nine patients) 

Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 

Serum creatinine 32 0 0 0 0 
Haemoglobin 21 10 l 0 0 
WCC 19 10 3 0 0 
Platelets 32 0 0 0 0 
Nausea/vomiting a 1 2 24 5 0 

JM9 (16 courses in seven patients) 

Serum creatinine 16 0 0 0 0 
Haemoglobin 12 2 I 1 0 
WCC 15 1 0 0 0 
Platelets 14 0 2 0 0 
Nausea/vomiting b 0 0 l I 5 0 

The highest WHO grade of nausea/vomiting per course was 
recorded despite pretreatment with anti-emetics 

b Severe nausea/vomiting requiring modification of anti-emetic 
therapy (grade 3 WHO) was more frequent during JM9 com- 
pared with JM8 treatment, but this effect was not significant 
(5/16 vs 5/32:X2 = 0,4, df = 1, P<0.52) 
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total  of  six JM8 courses. Two JM8-treated patients had 
static disease for 4 and 6 months,  and in five patients the 
disease progressed despite JM8. None  of  seven JM9 pa- 
tients responded,  and confidence limits for this observa- 
t ion were 0.0%-49.9%, 95% confidence level. 

Toxicity 

One JM8-treated pat ient  had only one course of  t reatment,  
refusing further t reatment  because of  JM8-associa ted nau- 
sea and vomiting. This pat ient  had  also had  difficulty in 
tolerat ing pr ior  chemotherapy (doxorubic in / i fosfamide) .  
Two JM9-treated pat ients  each received only one course. 
In one case the disease progressed rapid ly  and the pat ient  
died 4 weeks after the first treatment.  The other patient ,  
who had only one funct ional  eye fol lowing old t rauma,  de- 
veloped episodic  scintil lating scotomata  lasting a few mi- 
nutes, and these re-occurred about  once a week for 8 
weeks. This pat ient  had pre-exist ing ischaemic heart  dis- 
ease and was taking ant i-platelet  drugs, but  JM9-induced 
ocular  toxici ty could not be excluded. Detai ls  of  toxicity 
according to W H O  grading are given in Table 3. Addi t ion-  
ally, one JM8-treated pat ient  developed facial  flushing 
and another  JM8-treated pat ient  developed transient  dizzi- 
ness after JM8 infusions, but  t reatment  cycles were not al- 
tered because of  these effects. Two JM9-treated pat ients  
had  mild t ransi tory d iar rhoea  after some courses, and  one 
pat ient  developed a red macular  rash. These effects per  se 
did  not  lead to al terat ion of  JM9 therapy.  Twenty of  32 
JM8 courses (62.5%) were given on an outpat ient  basis and 
the remaining 12 were given to inpatients.  In  contrast  only 
two of  16 JM9 courses (12.5%) were given in the outpat ient  
clinic, 14 on an inpat ient  basis. Thus it was possible to give 
significantly more outpat ient  JM8 than JM9 courses (Z 2 = 
10.3, d f  = 1, P <0.005). 

Discussion 

JM8 appears  to have modest  ant i - tumour  activity in malig- 
nant  mesothel ioma,  with no clinically significant nephro-  
toxici ty and mild  manageable  myelosuppression.  Mbidde  
et al. (1986) recorded two objective responses (one CR, 
one PR) in 17 patients with mal ignant  mesothe l ioma in a 
phase II  study [7]. Responses were apparen t  after two 
courses, and our f indings with JM8 are similar. More  than 
50% of  our JM8 courses could easily be adminis tered  in 
the outpat ient  clinic, and  in the patients who responded,  
response was apparen t  with associated symptom relief  af- 
ter three courses. 

The apparen t  lack of  response in seven JM9-treated 
patients does not  preclude JM9 as a potent ia l ly  active drug 
in mesothel ioma,  as the numbers  studied are small. JM9, 
however,  was less easy to use cl inically on an outpat ient  
basis in mesothel ioma patients and resulted in a greater 
hospi ta l isat ion rate than JM8. Further  study of  the plati-  
num analogues in mesothe l ioma continues. JM8 might be 
combined  with doxorubic in ,  the single most active estab- 
l ished agent [1] in future studies in mesothel ioma.  This 
combina t ion  is l ikely to have significant myelosuppressive 
potential .  Pr imary cytotoxic drug resistance is a major  ob- 
stacle to successful t reatment  of  mesothel ioma,  and there- 
fore phase II  studies of  novel agents as p r imary  t reatment  
should also continue. 

Acknowledgements. We wish to thank Bristol Myers International 
who supplied both platinum analogues free of charge as part of a 
broad multi-national phase II study 



288 

References 

1. Aisner J, Wiernik PH (1981) Chemotherapy in the treatment 
of malignant mesothelioma. Semin Oncol 8:335 

2. Cantwell BMJ, Earnshaw M, Harris AL (1986) Phase II study 
of a novel antifolate N~°-propargyl-5, 8 dideazafolic acid 
(CB3717) in malignant mesothelioma. Cancer Treat Rep (in 
press) 

3. Falkson G, Vorobiof DA, Lerner HJ (1983) A phase II study 
of m-AMSA in patients with malignant mesothelioma. Cancer 
Chemother Pharmacol 11 : 94 

4. Harvey VJ, Slevin ML, Ponder BAJ, Blackshaw AJ, Wrigley 
PFM (1984) Chemotherapy of diffuse malignant mesothelio- 
ma. Phase II trials of single-agent 5-fluorouracil and Adria- 
mycin. Cancer 54:961 

5. Lee FH, Canetta R, Issell BF, Lenaz L (1983) New platinum 
complexes in clinical trials. Cancer Treat Rev 10:39 

6. Lerner H J, Schoenfeld DA, Martin A, Falkson G, Borden E 
(1983) Malignant mesothelioma. The Eastern Cooperative 
Oncology Group (ECOG) experience. Cancer 52:1981 

7. Mbidde EK, Smith IE, Harland S (1986) Phase II trial of 
carboplatin (JM8) in the treatment of patients with mesothe- 
lioma (M). Br J Cancer 54:215 

8. Mintzer D, Kelsen D, Frimmer D, Heelan R, Gralla R and 
Ochoa M (1984) Phase II trial of high dose cisplatin in pa- 
tients with malignant mesothelioma. Proc Am Soc Clin Oncol 
abstract C-1012 

9. Sorensen PG, Bach F, Bork E, Hansen HH (1985) Random- 
ized trial of doxorubicin versus cyclophosphamide in diffuse 
malignant pleural mesothelioma. Cancer Treat Rep 69:1431 

10. World Health Organization (1979) Handbook for reporting 
results of cancer treatment. World Health Organization, Gen- 
eva (WHO offset publication 48) 

11. Zidar B, Pugh R, Schiffer L, Raju R, Vaidya K, Horne D, 
Baker L (1983) Treatment of six cases of mesothelioma with 
doxorubicin and cis-platinum. Proc Am Soc Clinic Oncol ab- 
stract C-880 

Received June 24, 1986/Accepted July 23, 1986 


