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Summary. Carboplatin, an analog of cisplatin, was evalu-
ated in a phase II study involving 25 patients with ad-
vanced testicular tumor and 45 with transitional cell carci-
noma (TCC) of the urinary tract; 21 and 38 cases, respec-
tively, were evaluable for response. Prior treatment with
cisplatin-based chemotherapy had occurred in 7 of the tes-
ticular cancer patients and in 11 with TCC. The response
rate (complete + partial response) in testicular tumors was
47.6%. The best response rate was observed in seminomas
(70.0%), whereas the response rate in nonseminomas was
27.3%. The seminoma patients had mainly stage IIIA or
Iess than IITA disease, with metastatic lesions restricted to
the lymph nodes. Three responses were seen in patients
previously treated with cisplatin. In TCC, the response
rate was 18.4%. Good-risk patients were treated with a
dose of 400 mg/m? every 4 weeks, whereas poor-risk pa-
tients received a lower dose of 300 mg/m®. The response
rates for good-risk patients were 50.0% in testicular lesions
and 26.1% in TCC. For poor-risk patients, the response
rates were 40.0% and 6.7%, respectively. Carboplatin was
well tolerated, with no significant renal impairment or oto-
toxicity detected. Nausea and vomiting were experienced
by 51.7% of patients, but the severity was low; half of these
patients demonstrated WHO grade I toxicity. However, my-
elosuppression was severe. In conclusion, carboplatin
demonstrated activity in both testicular tumors and TCC
and is worthy of further study, especially in combination
with other active drugs.

Cisplatin plays a major role in various combinations of
chemotherapy in patients with advanced germ-cell testicu-
lar tumors (testicular tumors) and patients with advanced
transitional cell carcinoma of the bladder, pelvis, and ure-
ter (TCC of the urinary tract) [2, 9]. However, it is an ex-
tremely toxic drug, causing severe nausea and vomiting as
well as renal and auditory impairments. Carboplatin is a
second-generation cisplatin analog with a different toxici-
ty profile. A phase I study carried out on carboplatin in Ja-
pan [3] showed that the major dose-limiting factors were
thrombocytopenia and granulocytopenia. Gastrointestinal
toxicities such as nausea and vomiting were tolerable, and
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no significant renal impairment was obseved without hy-
dration. The optimal dose for phase II trials was recom-
mended to be 300 mg/m?* every 4 weeks in poor-risk pa-
tients and 400 mg/m? in good-risk patients. On the basis of
the results of the phase I study, we conducted a phase II
study on urological malignancies. The results of a single-
drug administration of carboplatin to patients with ad-
vanced testicular cancer and TCC of the urinary tract are
reported.

Patients and methods

Between January 1986 and December 1987, 25 patients
with advanced testicular tumors (mean age, 29.9 years)
and 45 patients with TCC of the urinary tract (mean age,
67.1 years) were treated with carboplatin alone at the insti-
tutions comprising the Carboplatin Study Group (Table 1).
The drug was given at a dose of 400 mg/m” every 4 weeks
for patients whose performance status (PS) was 0-1, and
300 mg/m?® was given every 4 weeks to patients whose PS
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was 2-3. The drug was given for at least two cycles unless
the disease was progressive.

All evaluable patients had histologically confirmed
and bidimensionally measurable disease. They had an esti-
mated life expectancy of > 12 weeks, a performance status
of 0-3, a WBC count >4,000/mm’ a platelet count
> 100,000/mm?, hemoglobin >1lg/dl, and serum creati-
nine <1.2mg/dl or creatinine clearance > 60 ml/min.
None of the patients had received myelosuppressive che-
motherapy within the 4 weeks preceding the use of carbo-
platin.

Prior to chemotherapy, the patients were assessed by
means of ultrasonographic examinations, computerized
axial tomography (CAT) scans, lymphography, and serum
marker assays such as those for o-fetoprotein and B-hu-
man chorionic gonadotropin. The response to chemothera-
py was assessed by repeating the examinations and evalu-
ated according to the Japanese evaluation criteria pro-
posed by the Koyama-Saito Study Group [3], which are
equivalent to the WHO criteria [12].

Results

Of the 25 patients with testicular cancer, 21 (84%) were
evaluable for response (10 seminoma and 11 nonsemino-
ma) and toxicity. Of the 45 patients with TCC of the uri-
nary tract, 38 (84%) (27 bladder, 4 bladder plus renal pelvis
and/or ureter, 6 renal pelvis and/or ureter, and one ure-
thra) were evaluable for response and 39 (85%) were
evaluable for toxicity. The reasons for exclusion from the
evaluation are summarized in Table 2.

Response of testicular tumor

Of the patients with testicular cancer, one showed a com-
plete response (CR); nine, partial responses (PRs); three,

Table 2. Summary of the patients excluded from evaluation

Excluded from
evaluation of response

Patient group

. combined with other chemotherapy
. age, 6 years

. no bidimensional lesion

. no bidimensional lesion

Testicular tumor

combined with other chemotherapy
PS4

. active triple cancer

. combined with radiation therapy

. no bidimensional lesion

. no bidimensional lesion

. no bidimensional lesion

TCC of the urinary tract

Table 3. Response rates in testicular tumor patients

minor responses (MRs); four, no change (NCs); and four,
progressive disease (PDs). The response rate (CR+PR)
was 47.6%. As shown in Table 3, the patients with semino-
ma showed a favorable response rate compared with those
with nonseminoma (70.0% vs 27.3%). This may partially
depend on the difference in the extent of the disease; that
is, 8 of 10 seminoma were restricted to the lymph nodes,
whereas 9 of 11 nonseminoma included pulmonary or liv-
er metastases (Table 4).

Response of TCC of the urinary tract

Of the patients with TCC of the urinary tract, 1 showed a
CR; 6, PRs; 3, MRs; 14, NCs; and 14, PDs. The response
rate (CR+PR) was 18.4%. In Table 5, the responses at
each organ site are summarized. There was no difference
in the response rate as a function of the site of the primary
tumor, although bladder tumors were most frequently
observed.

Response rates as a function of the location of the disease

The response rates as a function of the location of the dis-
ease are summarized in Table 6. In the testicular tumors,
lymph node metastases responded better than pulmonary
metastases. In TCC of the urinary tract, lymph node and
pulmonary metastases showed favorable responses to
carboplatin treatment, whereas other sites of involvement,
such as liver and bone metastases as well as primary tu-
mors, showed a very poor response.

Response rates in relation to prior cisplatin-based
combination chemotherapy

Table 7 summarizes the response rates as a function of pri-
or cisplatin-based chemotherapy. Of the 21 testicular tu-
mor cases, 7 had received prior cisplatin-based combina-
tion chemotherapy: cisplatin + etoposide + peplomycin
in 2 cases (1 NC and 1 PR), cisplatin + vinblastin + bleo-
mycin in 2 cases (2 PRs), cisplatin + etoposide + bleo-
mycin in 1 case (NC), cisplatin + vinblastin + peplomycin
in 1 case (PR), and cisplatin + adriamycin + ifosphamide
in 1 case (PR). Of these 7, 3 cases achieved PR with the
present carboplatin treatment. In TCC of the urinary tract,
11 cases had received prior cisplatin-based combination
chemotherapy, and none achieved PR with carboplatin.

Response rates as a function of PS

As shown in Table 8, in both malignancies a majority of
the good responders belonged to the good-risk patient
group, with a PS of 0 or 1. CR was achieved in only 1 of 15
cases with TCC of the urinary tract b belonging to the
poor-risk patient group, with a PS of 2 or 3.

No. of Response? Response
patients rate (%)
CR PR MR NC PD (CR+PR)
Seminoma 10 0 7 2 1 0 70.0
Nonseminoma 11 1 2 1 3 4 27.3
Total 21 1 9 3 4 4 47.6

a CR, complete response; PR, partial response; MR, minor response; NC, no change; PD, progressive disease



Effects on serum tumor markers in testicular tumor cases

Each of 14 patients with a testicular tumor showed an ele-
vated serum o-fetoprotein (AFP) value before the adminis-
tration of carboplatin. In three of them the AFP level re-
turned to normal, in six cases there was an improvement

Table 4. Clinical stages of testicular tumor patients

Stage? 1IA 1IB IITA 111B IIC
Seminoma 2 3 3 2
Nonseminoma 2 8 1

2 IIA, regional lymph nodes <5 c¢m in maximal diameter; 1IB,
regional lymph nodes >35 cm in maximal diameter; IITA, extra-
regional lymph nodes; I1IB; pulmonary metastases; I1IC, distant
metastases other than pulmonary (cited from the general rules for
clinical and pathological studies on testicular tumors, proposed by
the Japanese Urological Association and the Japanese Pathologi-
cal Society in 1984)

Table 5. Response rates in patients with TCC of the urinary tract
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of >50%, and in three the AFP either improved by < 50%
or showed an elevation of <25%. Thus, 64.3% (9 of 14)
showed an improvement in AFP value of >50% of the pre-
treatment value.

In addition, 14 of the testicular tumor patients showed
an elevated serum f-human chorionic gonadotropin
(HCG-B) value. Three patients showed a complete reduc-
tion of HCG-f after treatment with carboplatin, whereas
in seven the HCG-B value improved by >50%. In three
cases this value increased by >25%. Thus, 71.4% (10 of 14)
showed an improvement in HCG-B value of >50%. Nine
patients showed simultaneous elevations in both markers
before carboplatin treatment; of these, six showed an im-
provement in both markers of > 50%.

Adverse effects

Table 9 summarizes the adverse effects of carboplatin
treatment. Myelosuppression was the major toxic effect.
Of 31 cases of leukopenia, 11 (35.5%) were rated as WHO

Site of TCC No. of Response Response
patients rate (%)
CR PR MR NC PD (CR+PR)
Bladder tumor 27 1 4 2 10 10 18.5
Bladder and renal 4 0 t 1 1 1
pelvis and/or ureter
Renal pelvis and/or 6 0 I 0 3 2 16.7
ureter
Urethra 1 0 0 0 0 1
Total 38 1 6 3 14 14 18.4
Table 6. Response rates as a function of the location of disease
No. of Response Response
patients rate (%)
CR PR MR NC PD (CR+PR)
Testicular tumor
pulmonary metastases 11 2 1 1 4 3 27.3
lymph node metastases 14 1 7 2 2 57.1
TCC
primary 19 0 1 0 11 7 5.3
pulmonary metastases 12 0 3 1 5 3 25.0
liver metastases 3 0 0 1 1 1 0
bone metastases 5 0 0 0 2 3 0
lymph node metastases 10 3 0 1 2 4 30.0
Table 7. Response rates as a function of prior cisplatin-based chemotherapy
No. of Response Response
patients rate (%)
CR PR MR NC PD (CR+PR)
Testicular tumor
prior cisplatin-
-based combination (—)14 I 6 2 3 50.0
chemotherapy (+) 7 0 3 1 2 1 42.9
TCC
prior cisplatin-
-based combination (—)27 t 6 3 7 10 259
chemotherapy (+)y1 0 0 0 7 4 0
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Table 8. Response rates as a function of performance status

No. of Response Response
patients rate (%)
CR PR MR NC PD (CR+PR)
Testicular tumor
good risk (PS 0-1) 16 1 7 3 4 1 50.0
poor risk (PS 2-3) 5 0 2 0 0 3 40.0
TCC
good risk (PS 0-1) 23 0 6 2 7 8 26.1
poor risk (PS 2-3) 15 1 0 1 7 6 6.7

Table 9. Toxicity of carboplatin (testicular tumor + TCC)

No. of Incidence 'WHO grade
patients (%) —_—
I 2 3 4
Leukopenia 31 51.7 3 17 10 1
Thrombocytopenia 32 54.2 9 8 6 9
Anemia 18 30.0 3 02 11 2
Elevation of
GOT 9 153 7 2 00
GPT 10 16.9 8 2 00
Elevation of
serum creatinine 1 1.7 [ 0 00
Nausea and
vomiting 31 517 15 14 2 0
Diarrhea 2 33 1 1 00
Alopecia 1 1.6 0o 1 00

grade 3 or 4, whereas 15 (46.9%) of 32 cases of thrombocy-
topenia were WHO grade 3 or 4.

The median number of days to the nadir of the leuko-
cyte count (2,300/mm?; range, 500-3,200) and thrombocyte
count (55,000/mm?; range, 4,000-92,000) were 17 (range,
2-30) and 19 (range, 13-35), respectively. Recovery from
the nadir required 10 (range, 3-26) and 7 days (range,
1-21), respectively.

There was a slight elevation in transaminase levels. As
for renal toxicity, only one case showed grade 1 serum
creatinine elevation, which returned to normal during the
continuous carboplatin therapy. Nausea and vomiting
were observed in 31 patients (51.7%); however, 29 (93.5%)
were WHO grade 1 or 2. Diarrhea occurred in two patients
and alopecia in one.

Discussion

The high response rates currently obtained with cisplatin-
based combination chemotherapy of testicular tumors [2]
and TCC of the urinary tract [9] cause strategic problems
in the investigation of new drugs in previously nontreated
patients. If the drug is an analog with a high likelihood of
cross-resistance and single-agent phase-I1 investigation is
contemplated, the problem becomes more difficult. Be-
cause the expected response rate may be lower than that
established for combination chemotherapy, the number of
cases studied in phase-II trials must be decreased.

At present, the Ministry of Health and Welfare of Ja-
pan generally recommends studying over 30 cases in a dis-
case-oriented phase II study, if the results are to be in-

cluded in the application for a product license. This num-
ber was determined on the basis of an assumption of a re-
sponse rate of about 20% [11]. In this context, 38 cases of
TCC of the urinary tract is an appropriate number for
evaluating the effectiveness of carboplatin, which had a re-
sponse rate of 18.4%; with these numbers, the 95% confi-
dence limit ranged from 7.7% to 34.3%. On the other hand,
the testicular tumor cases responded well to carboplatin,
showing a 47.6% response rate; the 95% confidence limit
ranged from 25.7% to 70.2%, although the number of cases
tested was less than 30. Thus, from a regulatory perspec-
tive in Japan, the results obtained from the present phase-I1
study are considered to be sufficient to certify the effec-
tiveness of carboplatin in treating both of these diseases.

Mainly because of the above-mentioned reasons, there
have been few reports of phase II studies on the single-
drug administration of carboplatin for testicular tumors.
Motzer et al. [4] obtained 2 PRs from a total of 20 evalu-
able patients treated with carboplatin alone. All patients
entered in the trial were refractory to cisplatin-based che-
motherapy, and toxicity was mild and tolerable. The initial
dose of carboplatin was 250-350 mg/m?, and this was es-
calated up to 500 mg/m? Peckham et al. [8] treated testicu-
lar tumor patients who had relapsed after cisplatin-based
chemotherapy. Only one PR was obtained from a total of
seven patients. These authors pointed out the ethical prob-
lems of studying nontreated patients who have a high
probability of cure with an established combination che-
motherapy. They proposed a strategy for investigating
carboplatin for the treatment of testicular tumors, mainly
involving a combination chemotherapy alternating cispla-
tin and carboplatin.

Trump et al. [10] also carried out a phase II study on
single-agent carboplatin in previously treated testicular tu-
mors. All patients had responded well to the previous
treatment, but only one case showed a CR (95% confi-
dence limit, 0.1%—22.8%).

Oliver et al. [6] treated previously nontreated cases of
measurable, metastatic TCC with carboplatin as a part of
MRC phase 11 trials. The dose was 400 mg/m? and they
obtained 2 PRs from a total of 20 patients. Canetta et al. [1]
have summarized all the available data concerning phase
II studies on carboplatin. In testicular tumors, 37% of 46
patients were evaluated as responders (CRs + PRs), where-
as in bladder tumors, 19% of 26 patients responded. In tes-.
ticular tumors, the percentage of responders among previ-
ously nontreated patients was 75%-91%, whereas cases
previously treated with cisplatin-based chemotherapy
showed a range of 0-33%. The same tendency was ob-
served for TCC of the bladder: 21% vs 14%. In our study,
partially incomplete cross-resistance was also observed.



For both diseases in the present study, the higher dose
(400 mg/m?) was given to good-risk patients, and poor-
risk patients received the lower dose (300 mg/m?. A ma-
jority of the good responders were observed among the
good-risk patient group. Investigations are needed to de-
termine whether the higher dose of carboplatin has a more
beneficial activity [7] or if the high response rate was due
to the good PS of the patients.

Carboplatin was well tolerated in our study, with little
nonhematologic toxicity. Most of the patients did not re-
quire medication for gastrointestinal symptoms. Myelo-
suppression was the major toxicity, but none of the pa-
tients required specific treatment, such as a blood transfu-
sion. Thus, carboplatin, a drug that can be used in outpa-
tient clinics, is considered to be useful in treating testicular
tumors and TCC of the urinary tract. Further studies on its
use in combination chemotherapy are needed.
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