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Randomised Phase II Trial of Carboplatin and
Iproplatin in Advanced Urothelial Cancer

R. de Wit, M. Tesselaar, T.C. Kok, C. Seynaeve, C. J. Rodenburg, J. Verweij,
P.A. Helle and G. Stoter

47 patients with advanced urothelial cancer and no prior chemotherapy were randomly assigned to therapy with
either carboplatin or iproplatin. Both platinum analogues were administered intravenously every 28 days at doses
of 400 mg/m? carboplatin and 300 mg/m? iproplatin. None of 14 evaluable patients treated with carboplatin
responded. Therefore, this arm was closed and from then on all eligible patients were registered on the iproplatin
arm. 5 of 29 evaluable patients treated with iproplatin achieved a partial response (17%) for a median duration of
27 weeks (range 22-37). Iproplatin did not induce renal function disturbance. Gastrointestinal toxicity was
mild to moderate. Bone marrow toxicity predominantly consisted of thrombocytopenia and required platelet
transfusions in 13% of patients. 2 patients developed hypersensitivity reactions. It is concluded that the bone

marrow toxicity and the chance of hypersensitivity render iproplatin an unattractive alternative to cisplatin.
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INTRODUCTION
CISPLATIN is the most active single agent for the treatment of
advanced urothelial cancer [1, 2]. Combination chemotherapy
with cisplatin and methotrexate with or without vinblastine and
doxorubicin is superior to single-agent therapy, but also more
toxic [2-7]. The dose-limiting side-effect with cisplatin is renal
toxicity [8]. Since patients with urothelial cancer often have
obstructive uropathy, treatment with cisplatin may be difficult.

Two cisplatin analogues—carboplatin and iproplatin—are less
nephrotoxic, neurotoxic and ototoxic [9-11]. The dose-limiting
side-effect of these drugs is myelosuppression, predominantly
thrombocytopenia [12].

We conducted a randomised phase II study of carboplatin
and iproplatin in patients with advanced urothelial cancer to
assess the antitumour activity of these drugs and to further
define the toxicity of each compound.

PATIENTS AND METHODS

Parnents

Eligibility criteria required histologically proven transitional
cell carcinoma of the urinary tract, measurable distant metastases
or measurable pelvic tumour not amenable to local regional
treatment, performance status (WHOQ scale) 0-2, serum creatin-
ine below 150 pmol/l, white blood cell (WBC) above 3.5 x 10%1
and platelets above 100 x 10%1. Patients with prior systemic
chemotherapy, irradiated indicator lesions or brain metastases,
or of poor medical risk were excluded.

Study design
Patients were randomised to either carboplatin or iproplatin
to ensure equal distribution of eligible patients. The carboplatin

Correspondence to R. de Wit.

R. de Wit, M. Tesselaar, C. Seynaeve, C.J. Rodenburg, J. Verweij and
G. Stoter are at the Department of Medical Oncology; P.A. Helle is at
the Department of Radiotherapy, Rotterdam Cancer Institute/Daniel
den Hoed Kliniek, Rotterdam; and T.C. Kok is at the Department of
Medical Oncology, University Hospital Rotterdam/Dijkzigt, Rotter-
dam, The Netherlands.

Revised 6 June 1991; accepted 20 June 1991.

arm was closed at the time that none of 14 evaluable patients
had responded. From then on all eligible patients were registered
on the iproplatin arm. Both drugs were administered intra-
venously in 250 ml normal saline over 60 min, every 4 weeks.
The dosage of carboplatin was 400 mg/m? and of iproplatin
300 mg/m? per cycle without hyperhydration. If at scheduled
retreatment WBC was below 3.5 X 10%1 or platelets below
100 x 10%1, treatment was postponed for a maximum of 2
weeks. If after 2 weeks delay WBC was between 2.0 and
3.5 x 10°/1 and platelets above 75 X 10%1, 75% of the initial
dose was given.

If WBC remained below 2 X 10°1 or platelets below
75 x 10%1 for more than 2 weeks the patient was taken off
study. If serum creatinine exceeded 180 wmol/l or creatinine
clearance fell below 40 ml/min, treatment was also postponed
for a maximum of 2 weeks. If renal function recovered within 2
weeks, treatment was resumed with 75% of the initial dose.
Otherwise, the patient was taken off study.

Response was assessed according to WHO criteria [13]; a
complete response (CR) was defined as the complete disappear-
ance of all known disease, determined by two observations not
less than 4 weeks apart; partial response (PR) as at least
50% reduction in the sum of the products of the two largest
perpendicular diameters of all measurable lesions, determined
by two observations not less than 4 weeks apart; progressive
disease (PD) as an increase of at least 25% in any measurable
lesion or the appearance of a new lesion; and no change (NC) as
less than 50% reduction in total tumour volume or less than
25% increase in any measurable lesion. Response duration was
calculated from the start of chemotherapy to the date of first
observation of progressive disease.

Patients were evaluable for response if they had completed
two cycles of chemotherapy, unless there was rapid early pro-
gression. All patients who had received at least one dose of
chemotherapy were evaluable for toxicity, which was also graded
according to WHO criteria [13].

Statistics
The lowest limit of therapeutic activity considered to be of
interest was a response rate of 20%. The patients were entered
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Table 1. Patient and tumour characteristics

Carboplatin Iproplatin

Number of patients 15 32
Median age (range) 64 (51-73) 61 (43-74)
Sex

Male 12 27

Female 3 5
Performance status (WHO)

0 3 7

1 4 18

2 8 7
Metastatic sites

Pelvic disease only - 4

Distant metastases 15 28
Prior surgery 11 26
Prior radiotherapy 8 18

with a maximum number of 30 on each treatment arm in three
steps; 14 + 8 + 8. If no responses were obtained in the first 14
patients or less than 2 in the first 22 patients, patient entry was
closed for that arm. Thereby it was ensured that if the drug had
a response rate of at least 20%, the probability of rejecting the
drug erroneously from further study was less than 0.05 [14].

RESULTS

Between December 1986 and November 1989, 48 patients
were randomised. 1 patient did not receive chemotherapy
because of rapid deterioration of renal function. Patient and
tumour characteristics are shown in Table 1.

Of the 47 patients who actually received treatment, 4 patients
were not evaluable for response: 2 did not fulfil the criteria for
measurable disease, 1 died after one course due to bronchopneu-
monia and 1 developed an allergic reaction during the first
treatment cycle.

14 patients received a median of two (range 2—4) cycles of
carboplatin, none of whom achieved a response. 29 patients
received a median of two (range 2-6) cycles of iproplatin. 5
patients achieved a PR (17%, 95% confidence interval 4-31%)).
If all 32 patients who received at least one course of iproplatin
were included in this analysis, the response rate would have
been 16%. The median duration of response was 27 weeks (range
22-37 weeks). No responses were seen in pelvic masses.

The side-effects were assessed in 47 patients and are summar-
ised in Table 2. The most frequent side-effects encountered

Table 2. Side-effects

Carboplatin Iproplatin

Side-effects (WHO grade) (n=15) (n =32
Vomiting grade 2-3 8(53) 27 (84)
Diarrhoea grade 2 1(7) 6(19)
Thrombocytopenia

Grade 2 2(13) 7 (22)

Grade 3-4 5(33) 11 (34)
Leucocytopenia

Grade 2 3(20) 7 (22)

Grade 3-4 3(20) 1(3)
Allergic reactions 0 2(6)

No. (%).

R. de Wit ez al.

were nausea, vomiting and myelosuppression. Vomiting (WHO
grade 2-3) was observed in 53% and 84% of the patients
treated with carboplatin and iproplatin, respectively, despite
prophylactic anti-emetic treatment. Diarrhoea (WHO grade 2)
occurred in 1 patient (7%) on carboplatin and in 6 patients
(19%) on iproplatin. Thrombocytopenia (WHO grade 3-4) was
observed in one third of patients in each arm. 2 patients (13%)
treated with carboplatin and 4 (13%) treated with iproplatin
required platelet transfusions. 3 patients (20%) on carboplatin
developed leukopenic fever requiring antibiotics. This was the
case for 1 patient (3%) on the iproplatin arm. Signs or symptoms
of nephrotoxicity, ototoxicity and neurotoxicity did not occur.
2 patients developed hypersensitivity reactions to iproplatin
[15]. 1 patient exhibited a diffuse skin eruption following the
first administration. The hypersensitivity was confirmed by a
patch test. Skin biopsy showed an inflammatory reaction with
many eosinophils. The other patient had erythema and hypoten-
sion after the second administration and had to be treated with
plasma infusions and corticosteroids.

DISCUSSION

This randomised phase II study investigated the clinical
usefulness of carboplatin and iproplatin in patients with
advanced urothelial cancer. None of 14 evaluable patients treated
with carboplatin responded. This finding is in keeping with the
6-21% overall response rate which has been reported in 6
published studies {16-21]. When we add our patients to these
series, a total of 20 out of 174 patients have responded (12%).
These results demonstrate that carboplatin has only limited
activity in urothelial cancer.

Of 29 evaluable patients treated with iproplatin, 5 achieved a
PR (17%) for a median duration of 27 weeks. This response rate
is in the same range as that reported of single agent cisplatin: of
a total of 309 patients who have been treated in phase III studies,
51 have responded, for an overall response rate of 17% (range
9-31%) [1, 3, 22-24).

Although in our study iproplatin did not cause toxicity of the
kidney, ear or nervous system, bone marrow toxicity and the
chance of hypersensitivity render it unattractive as an alternative
to cisplatin.
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Paternity in Patients with Testicular Germ Cell
Cancer: Pretreatment and Post-treatment Findings

Peter Vejby Hansen, Karin Glavind, Jytte Panduro and Mogens Pedersen

Paternity before and after treatment was investigated in 177 patients with unilateral germ cell tumours of the
testis. Before the cancer was diagnosed, 51% had fathered at least 1 child, 9% had a history of infertility and 40%
had not wanted to have children. It was estimated that 72% of the patients would have fathered at least 1 child at
the age of 40 years. After treatment 41 patients had wished to have children. Infertility was still a problem 5 years
after the end of treatment in 53% of these men. No significant differences was observed between patients treated
with orchiectomy alone and patients treated with cisplatin-based chemotherapy or subdiaphragmatic irradiation.
In 8 patients, infertility was present in spite of an evident recovery of spermatogenesis. Congenital malformations
were recorded in 3.8% of the live-born children conceived before the orchiectomy. This incidence did not exceed
the Danish national rate, the relative risk being 2.5 (95% confidence limits, 0.9-5.5). No malformations were

observed in the 22 children conceived after ending treatment.
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INTRODUCTION
THE LONG-TERM survival of patients with germ cell tumours of
the testis is increasing [1]. Attention has therefore shifted to
the physical and psychological consequences of the disease itself
and its treatment, and to the question of fertility. The low
postorchiectomy sperm counts in testicular cancer patients may
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in some cases be explained by a history of cryptorchidism or
carcinoma in situ of the contralateral testis [2, 3]. In most
patients, however, the origins of this impairment remains
unknown [2]. Gonadal dysfunction should be expected to have
impaired fertility before the cancer was actually diagnosed.
Treatment with combination chemotherapy and radiotherapy
can further impair the spermatogenesis, but sperm production
seems to resume in most patients treated for testicular cancer (4,
5}. Prior studies on the paternity before treatment comprise
small and selected groups, and little information is available
about the actual fertility after treatment [6]. No information is
available concerning children fathered prior to the orchiec-
tomy {6], and data on children fathered after treatment are
few [7, 8].



