CASE REPORT

Long-term administration of single-agent carboplatin (AUC 4) for
advanced testicular seminoma safely achieved complete response in
an 80-year-old man with chronic heart failure: A case report
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Abstract

Carboplatin is often used instead of cisplatin as an alternative treat-
ment for advanced testicular cancer. However, the safety, optimal
dose, and optimal duration of this agent are unclear in patients with
cardiac complications. We report the safety and effectiveness of
long-term single-agent carboplatin for the treatment of testicular
cancer in a patient with chronic heart failure (CHF). An 80-year-old
man was referred to our institution for evaluation of painless swell-
ing of the left scrotum. Computed tomography revealed lung metas-
tases. Left radical inguinal orchiectomy was performed, and patho-
logic examination revealed a pure seminoma. Because he had CHF,
there was high possibility of onset of acute heart failure secondary
to fluid administration. Thus, single-agent carboplatin (AUC 4) was
selected for therapy. A complete response was achieved after 8
of 13 cycles, and no serious adverse events occurred, including
cardiac problems. Neither recurrence nor metastasis was detected
during the 6-month follow-up. Low-dose, long-term carboplatin is
likely effective for patients who are unfit for cisplatin administration
because of comorbidities, especially CHF.

Introduction

Carboplatin is often used instead of cisplatin as an alterna-
tive key drug to treat advanced testicular cancer in patients
unable to undergo cisplatin therapy due to comorbidities,
including chronic heart failure (CHF)."* Although single-
agent carboplatin therapy is effective for advanced testicular
cancer in some patients, the optimal dose and duration for
the maximum therapeutic response with minimal adverse
effects are very controversial.®® Additionally, few reports
have described the safety of carboplatin for patients with
cardiac complications, especially CHF. We report the safety
and effectiveness of long-term administration of single-agent
carboplatin (AUC 4) for advanced testicular cancer in an
80-year-old man with CHF.

Case report

An 80-year-old man was admitted to hospital for replace-
ment of the generator of his implanted pacemaker. Upon
admission, he was referred to our institution for evaluation
of painless swelling of the left scrotum. Chest radiography
showed an approximate 3-cm mass lesion in the right lower
lung (Fig. 1). Computed tomography (CT) of the lung, abdo-
men, and pelvis revealed a 7.0 x 10.0 x 11.5-cm left testicu-
lar tumour and multiple lung metastases (Fig. 2).

A left radical inguinal orchiectomy was performed, and
pathologic examination revealed a pure seminoma. We
noted the patient’s serum markers, including his total human
chorionic gonadotropin (total hCG), lactate dehydrogenase
(LDH), and alpha-fetoprotein (AFP) (Table 1). The semi-
noma was stage llIB and had a good prognosis according
to the 2009 TNM classification for genitourinary tumours
and the International Germ Cell Consensus Classification.’
The estimated creatinine clearance showed renal insuffi-
ciency (49.7 mL/min). The patient had left ventricular dilata-
tion, and his blood level of brain natriuretic peptide (BNP)
was 456 pg/mL (normal level <18.4 pg/mL) secondary to
a 10-year history of chronic, severe aortic regurgitation.
Although he had no signs or symptoms of heart failure, such
as dyspnea, angina, or fatigue, he was diagnosed with CHF
based on the European Society of Cardiology Guidelines.'®

Although cisplatin-based chemotherapy was an appropri-
ate treatment with respect to his good performance status of
0 and stable clinical condition, there was a high possibility
of acute heart failure secondary to the administration of
a large amount of fluid.""'2 Thus, single-agent carboplatin
therapy (AUC 4) was selected after considering the balance
between the therapeutic efficacy and potential for adverse
effects. After 8 cycles of this therapy, the patient achieved
a complete response. Thereafter, 5 additional cycles were
performed as maintenance therapy (Fig. 3).

The maximum hematological toxicity that occurred was
neutropenia grade 2 and thrombocytopenia grade 1, accord-
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Fig. 1. Chest radiography showed an approximate 3-cm mass lesion in the right
lower lung and left ventricular enlargement (cardiothoracic ratio, 69.1%).

ing to the Common Terminology Criteria for Adverse Events
version 4.0. No signs of non-hematological toxicity were
observed, such as nausea, diarrhea, neurotoxicity, or oto-
toxicity. Additionally, BNP level elevation, heart attack, and
progression of renal dysfunction did not occur.

The patient was followed every 3 months by
2-®Fluorodeoxy-D-glucose positron emission tomography
(FDG-PET) in addition to examination of blood chemistry
and tumour markers (total hCG, LDH, and AFP). Neither
recurrence nor metastasis was detected during the 6-month
follow-up."

B o
Fig. 2. Computed tomography of the lung before chemotherapy. A: Maximum
dimensions of mass lesion in the right lower lung. B and C: Two metastases of
the left lung. D: 2-"®Fluorodeoxy-D-glucose positron emission tomography (FDG-
PET) of the lung corresponding to the maximum dimensions of the mass lesion
in the right lower lung.

Table 1. Patient serum markers

Marker Level Normal level/range
Total hCG 6.0 mIU/mL <5 mlU/mL
LDH 925 U/l 119-229 U/L
AFP 2.5 ng/mL <6.2 ng/mL

Total hCG: Total human chorionic gonadotropin; LDH: lactate dehydrogenase; AFP: alpha-
fetoprotein.

Discussion

This report illustrates 2 important clinical issues: carboplatin
is safe for patients with asymptomatic CHF, and administra-
tion of single-agent carboplatin (AUC 4) for a long period
of time is effective.

First, carboplatin is a safe agent for elderly patients with
asymptomatic CHF. Because carboplatin does not require
hydration during administration and produces fewer toxic
adverse events than cisplatin, it is an optimal anticancer
drug for patients who do not tolerate cisplatin.’* Although
carboplatin is considered safe and easy to use, it can induce
cardiotoxicity via a mitochondrial-dependent apoptosis
pathway, and a case of cardiac failure caused by carboplatin
has been reported.''* Thus, carboplatin should be carefully
administered to patients with cardiac disease despite the fact
that carboplatin-induced cardiac disease occurs at a low
frequency. This is the first report to describe the administra-
tion of carboplatin every 4 weeks for 1 year to a patient with
asymptomatic CHF without serious adverse events, includ-
ing cardiac disease.

Second, long-term administration of single-agent carbo-
platin (AUC 4) is effective. Several reports have suggested
the efficacy of single-agent carboplatin at doses of 5 to 12
AUC and treatment comprising 4 to 6 cycles. It is obvious
that the likelihood of achieving complete response decreases

Fig. 3. Computed tomography of the lung after single-agent carboplatin
chemotherapy showed a therapeutic effect as evidenced by the maximum
dimensions of the lesion. A: After three cycles. B: After five cycles. C: After
eight cycles. D: 2-®Fluorodeoxy-D-glucose positron emission tomography (FDG-
PET) of the lung 6 months after 13 cycles of chemotherapy.
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as the stage of metastatic testicular cancer increases and that
the risk of adverse events increases with the dose intensity.
However, the relationship among the dose intensity, total
number of cycles, and treatment outcome (including the rate
of relapse) is very controversial.#®® Although there is no
strict evidence for the efficacy of prolonged administration
of carboplatin, including maintenance therapy, long-term
carboplatin at 4 AUC may achieve therapeutic efficacy with
minimal occurrence of serious adverse events.

Conclusion

Long-term therapy with single-agent carboplatin (4 AUC)
is effective, has a low rate of adverse events, and is safe
in patients with asymptomatic CHF. Although a low dose
was very effective in the present case, it may not always
be effective in other patients. Therefore, additional reports
should be accumulated to determine which patients are the
best candidates for low-dose single-agent carboplatin and
what administration method is best to achieve a maximum
therapeutic effect and minimal adverse events.
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