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The Activity of Single-agent Carboplatin in 
Advanced Seminoma 

A. Horwich, D.P. Dearnaley, R. A’Hern, M. Mason, G. Thomas, G. Jay 
and J. Nicholls 

Between 1982 and 1990,70 patients with advanced metastatic seminoma were treated with 4-6 courses of single- 
agent carboplatin (SAC) administered at 400 mg/m2 every 3-4 weeks. Treatment was of low toxicity and no 
patients suffered neurotoxicity, ototoxicity or significant renal damage. There was only one episode of neutropenic 
sepsis and no thrombocytopenic bleeding. The median follow-up of surviving patients was 3 years. 16 patients 
have relapsed and 4 of these 16 have died, thus the actuarial 3-year relapse-free survival was 77% (95% CI 
6S-86%), cause-specific survival was 94% (95% CI 8299%) and overall survival was 91% (95% CI 80-96%). The 
risk of relapse was reduced by post-chemotherapy irradiation (PCRT) to involved nodes, occurring in l/20 
patients treated with PCRT compared with 11/31 who could have been treated but were not (P = 0.04). Of the 16 
patients who relapsed, 12(75%) have been salvaged with combination chemotherapy and remain free from further 
relapse with a median follow-up of 18 months. Though this level of survival is equivalent to that obtained with 
initial cisplatin-based combination chemotherapy, the recurrence rate indicates that SAC remains an investigative 
treatment, except for unfit patients. 
EurJ Cancer, Vol. 28A, No. 819, pp. 1307-1310,1992. 

INTRODUCTION 
METASTATIC SEMINOMA is exquisitely sensitive to platinum-based 
chemotherapy regimens [ 1, 21. There is little controversy over 
the use of chemotherapy for patients with stage III or IV 
seminoma or for stage II seminoma with abdominal node mass 
greater than 10 cm in diameter. However, for smaller volume 
stage II disease, the results of a relatively short course of 
retroperitoneal radiotherapy are very good [3]. A retrospective 
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study at the Royal Marsden Hospital (RMH) demonstrated an 
increased recurrence rate after radiotherapy for retroperitoneal 
node masses more than 5 cm in diameter [4] and we have thus 
used initial combination chemotherapy in the management of 
patients with RMH stage IIC, III and IV tumours as well as for 
primary mediastinal seminomas (Table 1). 

Our early experience of 34 patients with advanced metastatic 
seminoma treated with single-agent carboplatin suggested that 
this formed an effective and non-toxic treatment [S]. We have 
now extended this experience to a total of 70 patients treated 
between 1982 and 1990, and have analysed the impact of post- 
chemotherapy irradiation. 

Patients and methods 

Patients referred to the Testicular Tumour Unit at the Royal 
Marsden Hospital between 1982 and 1990 with a diagnosis of 
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Table 1. RMH staging and distribution of patients 

II Abdominal lymphadenopathy 
A <2cm 1 
B 2-5 cm 3 
C >5cm 26 

III Supradiaphragmatic lymphadenopathy 26 

IV Extranodal metastases 10 

Med Mediastinal primary 4 

Total 70 

seminoma were assessed by review of histology, assay of the 
serum tumour markers, human chorionic gonadotropin (HCG), 
and alphafetoprotein (AFP) and computed tomography (CT) of 
thorax and abdomen. The glomerular filtration rate (GFR) was 
assessed in all patients by excretion of chromium-51 EDTA 
clearance. The RMH staging (Table 1) was used and patients 
with stage IIC, III or IV disease were eligible for treatment with 
single-agent carboplatin with the exception of patients with 
more than three lung metastases, liver metastases or an abnormal 
serum alphafetoprotein level (more than 15 U/l). 4 patients had 
primary mediastinal seminomas and the stage distribution of 
the remaining 66 patients at the time of protocol entry is shown 
in Table 1. It can be seen that 1 patient had stage IIA disease, 
29 stage IIC, 26 stage III and 10 stage IV. Immediately prior to 
chemotherapy, 4 patients had serum HCG of more than 100 U/l 
(101-920 U/l) and a further 7 patients had levels between 50 
and 100 U/l. 36 patients had a raised serum HCG of more than 
5 U/l, and 25 of more than 10 U/l. 

The mean age of the 70 patients was 36.8 years, range 21-65 
years. Pre-existing general medical illness included Down’s 
syndrome with pulmonary hypertension (1 patient), alcoholism 
(1 patient), severe chronic respiratory disease (1 patient) and 
bulbar palsy (1 patient). 

Carboplatin, 400 mg/m2, was infused intravenously over 1 h 
in 500 ml of 5% dextrose cycled every 2 1-28 days. The adminis- 
tered dose was corrected for major abnormalities of renal clear- 
ance (GFR) to allow for different rates of renal excretion 
[6]. The dose was escalated to 440 mg/m2 for patients with a 
glomerular filtration rate between 120 and 140 mlsimin and to 
460 mg/m* for GFR greater than 140 mlimin. The dose was 
reduced to 350 mg/m2 for patients with GFR between 60 and 
80 mlsimin, to 300 mg/m2 for GFR between 40 and 60 ml/min, 
to 200 mg/m* for GRF between 25 and 40 ml/mm. 20 patients 
received six courses of carboplatin, 2 received five courses, 46 
received four courses, 1 patient with a large mediastinal mass 
died after the first course of respiratory obstruction. There were 
no strict criteria for continuing to more than four courses of 
chemotherapy, however, this was more common in stage IV 
patients and in patients with a large mass. 

Radiotherapy was not used routinely after chemotherapy, 
even in patients with residual abnormalities seen on CT scan. 
The initial involved site was treated in 20 patients following 
carboplatin, 3 mediastinal primaries, 10 stage II patients and 7 
stage III. Usually, the originally involved nodal group was 
treated to the residual volume using parallel opposed fields from 
a 6 MeV linear accelerator, to a dose of 30-35 Gy in 15-20 
fractions over W weeks. 

Patients relapsing after carboplatin were treated with intensive 
bleomycin, vincristine and cisplatin (BOP) induction chemo- 

therapy [7]. Following 4 weeks of this intensive induction and a 
2-week gap, three courses of bleomycin, etoposide and cisplatin 
(BEP) [8, 91 chemotherapy with half the standard bleomycin 
dose were administered. The sites of relapse were treated 
with radiotherapy whenever feasible. 1 patient relapsing after 
carboplatin was treated with BEP chemotherapy alone, unsuc- 
cessfully. 

Survival and freedom from progression were assessed from 
the first day of carboplatin chemotherapy. For the purpose 
of analysis, 2 patients who never became disease-free were 
considered to have relapsed on day 1. Survival plots included all 
causes of death, but analyses of failure-free survival and cause- 
specific survival censored patients dying from coincidental dis- 
ease. Differences between relapse-free survival curves were 
analysed by log rank testing. 

RESULTS 
70 patients were treated with single-agent carboplatin between 

March 1982 and January 1990. All patients had completed 
treatment at least 8 months before analysis. 2 patients died of 
intercurrent disease while apparently in remission. 1 of these 
had Down’s syndrome and developed complications of a cardiac 
septal defect. The other had a history of alcoholism and 
developed a second primary tumour of the tonsil. 1 patient with 
massive mediastinal recurrence after radiotherapy for stage II 
seminoma collapsed with bronchial obstruction 12 h following 
his initial dose of carboplatin and died 2 weeks later and this 
was counted as a cause-related death. 

Deaths from progressive seminoma included 1 patient pre- 
senting with a 2-year history of massive neglected primary 
testicular seminoma extending along the cord into the retroperi- 
toneal area. He was treated with carboplatin for stage IIC disease 
but progressed with enlarging lymphadenopathy and ascites 
after the third course. His disease was refractory to BEP salvage. 
2 patients treated for stage II seminoma relapsed with extensive 
AFP-positive malignant disease which was refractory to further 
treatment. 1 of these relapsed 3 months after chemotherapy, in 
pelvic nodes, and with a mass in the loin; the other relapsed at 4 
months with mediastinal and pelvic node disease. These patients 
both died. The fourth patient to die of seminoma had previously 
had radiotherapy for stage II disease, and was treated with 
carboplatin for mediastinal and lung relapse. His partial response 
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Fig. 1. Cause-specific survival of 70 patients treated with carboplatin 
for seminoma. The bar represents the 95% confidence interval. 
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Table 2. Carboplatin for seminoma (RMH 1982- 

90) 

Carboplatin for seminoma 

Role of RT after Carboplatin (I =RT 2=None) 

Patients 
Follow-up 

Early death 
Relapse 
Salvage from relapse 

Follow-up after salvage 

Intercurrent death 
3-year relapse-free 
3-year cause-specific 

survival 

70 

range 8-101 months 

median 36 months 

1 

16 

12 

range 8-90 months 

median 18 months 

2 

74% 

95% 
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Fig. 2. Failure-free survival after carboplatin for seminoma. The bar 
represents the 95% confidence interval. 

lasted only 1 month, and despite a 9-month complete remission 
after combination chemotherapy, recurrence occurred at the 
same sites. The actuarial cause-specific survival of the series of 
70 patients at 3 years after the start of carboplatin was 94% (95% 
CI 82-99%), and overall 3-year survival was 91% (95% CI 
80-96%) (Fig. 1). 

As shown in Table 2, 16 patients have relapsed. The very 
predominant relapse pattern was in the first 2 years after 
treatment (Fig. 2), though the latest relapse was at 4.5 years. 
Of the 16 patients who relapsed, 15 were treated with intensive 
BOWBEP combination chemotherapy and 12 (75%) of the 16 
have remained free from further relapse for 8 to 90 months 
(median 18 months) after treatment. Levels of the following 
factors were examined by log rank analysis of progression-free 
survival curves; serum HCG concentration (Table 3), prior 

Table 3. Signijkance of serum 
HCG 

Serum HCG 

(U/l) Patients Relapse 

<2 14 3(21%) 

2-10 29 3(28%) 

1 l-50 14 1(7%) 

>50 11 3(27%) 
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Fig. 3. Failure-free survival comparing 20 patients irradiated after 
carboplatin [l] with 31 patients not irradiated [2] (P < 0.01). The 
analysis was confmed to patients with stage II or III seminoma who 
had completed four courses of carboplatin and could have been 
treated with an extended radiotherapy field. The bar represents the 

95% confidence interval. 

radiotherapy, age, stage, cycle time and number of courses of 
carboplatin; no significance differences were detected. Relapse 
after carboplatin occurred in l/4 mediastinal primaries, 8/30 
stage II patients, 4126 stage III and 3110 stage IV (non- 
significant). Other prognostic variables analysed to attempt to 
define risk of relapse included carboplatin dose expressed as 
serum concentration x time, partial vs. complete response, and 
the benefit of adjuvant post-chemotherapy radiation (PCRT), 
which was examined only in those considered eligible for radio- 
therapy, namely patients with nodal disease, whose lymphadeno- 
pathy at the time of carboplatin was confined to one side of the 
diaphragm and had not been irradiated previously. PCRT was 
the only one of these factors to influence recurrence. It was 
employed in 3 patients with mediastinal primary, and 17 with 
stage II or III seminoma. By 2 years after the start of carboplatin, 
relapse had occurred in 11 of 31 patients treated with chemo- 
therapy alone, compared with only 1 of 20 who also had adjuvant 
radiotherapy (P = 0.04, log rank test) as shown in Fig. 3. 22 
patients had previously had radiotherapy for small volume stage 
II seminoma, and were treated with carboplatin at the time of 
relapse. Their relapse and survival rate were not different from 
patients who had not had prior radiotherapy (Fig. 4). 

Response to carboplatin chemotherapy was assessed radiologi- 
cally by CT scanning within 3 weeks of completing chemo- 
therapy. There was complete radiological remission in 13 pati- 
ents (of whom 4 relapsed) and the remainder had residual masses 
monitored by further CT. An assessment of carboplatin exposure 
per course of treatment was calculated as the serum concen- 
tration . Time curve (AUC), derived from the administered 
dose and the glomerular filtration rate according to dose = AUC 
(GFR + 25) mg [6]. This was 5.3 mgiml . min in patients who 
relapsed and 5.9 mg/ml . min in those who did not (non- 
significant). 

Toxicity of treatment 
The most common side-effects of carboplatin treatment were 

nausea and vomiting, which typically occurred 6-18 h following 
administration of the drug. Patients were routinely pretreated 
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Carboplatin for seminoma 
Cause specific survival by prior radiotherapy (l=yes 2=no) 
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Fig. 4. Cause-specific survival of 22 patients who had previously had 
radiotherapy (11, compared with 48 patients who had not [2] (no 
significant difference). The bar represents the 95% confidence inter- 

val. 

with anti-emetics (dexamethasone and either prochloprazine or 
metaclopromide). No patients experienced symptomatic periph- 
eral neuropathy, ototoxicity, parasthesiae or muscle cramps. 

31 patients had renal function re-assessed by a repeat assay of 
glomerular filtration rate using chromium-5 1-labelled EDTA 
clearance. 7 patients had a fall in GFR of more than 10% 
and these patients have been analysed in detail and reported 
separately [lo]. Haematological toxicity is shown in Table 4. 
Only 1 patient suffered neutropenic sepsis and no patients had 
thrombocytopenic bleeding. 

DISCUSSION 
This report brings up to date our experience of single-agent 

carboplatin in advanced seminoma and includes the 34 patients 
previously reported [5]. Experience in 70 patients has confirmed 
the exquisite sensitivity of seminoma to single-agent carboplatin, 
however, although the treatment is of low toxicity, approxi- 
mately 1 in 4 patients is destined to relapse after carboplatin 
and will require combination chemotherapy. This rose to 1 in 3 
in patients not irradiated after carboplatin, and fell to 1 in 20 if 
radiotherapy was used (p = 0.04). The overall cure rate with 
this approach is equivalent to using combination chemotherapy 
at the outset, however, carboplatin alone is clearly only safe for 
a patient who can be closely monitored following treatment. 
This study has not revealed clear prognostic factors and, in 
particular, would not support the suggestion that bulky residual 

Table 4. Haematological toxicity: nadir blood counts 

Course 1 2 3 4 

Total evaluable patients 60 68 66 67 

Patients with platelets < 100 x lo911 4 7 13 11 
<so x 109/l 1 3 3 5 

Patients with WBC < 1.5 x 109/1 1 0 1 0 
co.5 x 109/l 0 0 0 0 

masses indicate an adverse prognosis [ 1 I]. The dose schedule 
allows an analysis of dose-response based on calculated serum 
concentration x time. Within a limited range, we cannot 
determine any influence of carboplatin dose on control. 

Preliminary confirmation of the activity of single agent car- 
boplatin in seminoma has come from Schmoll et al. [12] and 
from Dieckmann et al. [13] who have reported progression- 
free survival in more than 75% of patients, 28/35 and 6/6, 
respectively. The recurrence rate discerned in our study of 
single-agent carboplatin appears to be higher than our previous 
experience with cisplatin-based combination chemotherapy [2]. 
The difference is not significant and does not translate to any 
difference in survival, but nevertheless, the use of single-agent 
carboplatin in seminoma should be regarded at present as a 
research investigation, except in patients not fit enough for 
standard cisplatin-based therapy. The Medical Research Council 
Testicular Tumour Working Party is currently pursuing a 
prospective randomised trial in stage IIC, III and IV metastatic 
testicular seminoma comparing single-agent carboplatin with 
the combination of etoposide + cisplatin, and the rarity of these 
stages of seminoma makes it important for specialised centres to 
support this trial. 
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