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ABSTRACT

Cisplatin is commonly used antineoplastic drug that is effective against different types of tumours. Nephrotoxicity, neuro-
toxicity, and ototoxicity constitute the main dose-limiting side effects of the drug. We present a case of sensorineural hearing
loss after the first low dose of cisplatin. Five days after receiving an intravenous 30 mg/day at 120 minutes, the patient
presented with serious bilateral sensorineural hearing loss. Cisplatin-induced hearing impairment is generally dose-related and
cumulative; however, the toxicity can occur after the first dose without a cumulative high-dose and can be irreversible.
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INTRODUCTION

Cisplatinisachemotherapy agentcommonly usedinthetreat-
ment of various malignant neoplasms. Nephrotoxicity, neuro-
toxicity, and ototoxicity constitute the main dose-limiting side
effects of the drug." Cisplatin-induced hearing loss is generally
characterised by the bilateral, progressive, and irreversible
sensorineural hearing loss. Hearing impairment is generally
dose-related and cumulative.” When the cumulative dose of
cisplatin exceeds 300 mg, the risk of hearing loss increases
proportionally.> However, in previous studies, it has been
shownthathearinglosscanoccureven afterlow-dose cisplatin
application.* Ototoxicity can occur within hours and days after
cisplatin application® and it also affects the quality of life. The
cellular and molecular mechanisms by which cisplatin causes
ototoxicity are not fully understood. Ototoxic damage may be
related to the formation of reactive oxygen species (ROS) and
the consumption of antioxidant enzymes. Especially, the outer
hair cells at the basal fold and the inner hair cells of the cochlea
are damaged.’ Risk factors for cisplatin-induced hearing loss
include: anemia, hypoalbuminemia, being too young or too
old, having renal failure, diuretic use, and pre-existing audi-
tory dysfunction.® Herein, we report sensorineural hearing loss
duetothecisplatinafterthefirstlow dose.
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CASE REPORT

A 29-year male patient who did not have any systemic disease
presentedtotheurology clinic with testicular mass. The patient
underwent leftinguinal orchiectomy. The pathology confirmed
the diagnosis of a germ cell tumour (GCT) and the patient was
directed to our medical oncology clinic. The patient's ECOG
performance scale was "0". He was not taking any other drugs
known to cause ototoxicity. Glomerular filtration rate (GFR)
was normal as all the laboratory findings. There was no
contraindication of chemotherapy. Before the treatment, the
patient was not tested for hearing impairment but during phys-
ical examination, there was no evidence of hearing loss.
Chemotherapy was started with the protocol of BEP
(Bleomycin-Etoposide-Cisplatin). The dose of cisplatin
received by the patient was 30 mg/day for five days, and it was
given in 250 cc of 0.9% isotonic NaCl over 120 minutes.
However, hearing loss was observed in the patient on the fifth
day aftertheend ofthefirst cycle of chemotherapy. The patient
was examined inthe Department of Otolaryngology because of
hearing loss. On audiological examination of the patient, in
Pure Tone Audiometry (PTA) right ear PTA was 42dB, and the
left ear PTA was 42 dB (Figure 1). In the speech discrimination
test, the right ear speech discrimination score (SDS) was 44%
and the left ear SDS was 40%. According to the audiological
evaluation results, findings were consistent with the moderate
high-frequency sensorineural type hearing loss in both ears of
the patient. As there was no history of other risk factors for
causing hearing loss, it was thought that the patient's hearing
loss was linked to the cisplatin and cisplatin in the patient’s
chemotherapy protocol was discontinued. One month later,
the right ear PTA was 58 dB, and the left ear PTA was 56 dB
(Figure 2). The audiometric study showed an increase in the
patient’shearingloss.
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Figure 1: Audiogram peformed after the fifth day of cisplatin therapy.
Right ear pure tone audiometry (PTA): 42 dB, left ear PTA: 42 dB. The x-
axisshowsthefrequency (kHz), they-axisshowsthehearinglevelindeci-
bels (dBHL: decibel hearinglevel).
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Figure 2: One month after the first audiogram. Right ear PTA: 58 dB, left
earPTA:56 dB. Further progression wasobservedinthe patient'shearing
loss.

DISCUSSION

Cisplatin is a commonly used antineoplastic drug that is effec-
tive against a variety of tumours. However, the clinical applica-
tion of this drug is limited due to serious and sometimes irrev-
ersible toxicity, including neurotoxicity, gastrointestinal
toxicity, nephrotoxicity, myelosuppression, and ototoxicity.
Thesetoxicitiesare generally dependentonthe doses. Cisplatin
is the most known ototoxic drug, and when patients receive 50
mg/m? cisplatin in a single dose, an average of 33% of
ototoxicity was reported.’ In the literature, the incidence of
ototoxicity due to cisplatin is 67% on average.” Tinnitus and
high-frequency hearing loss may occurin the patients. This side
effect seen in patients is associated with both high-single and
high-cumulative doses. In a study by Bokemeyeretal., cisplatin
caused 20% permanent symptomatic ototoxicity in patients
receiving chemotherapy for testicular cancer. This rate
increased to 60% when the cumulative dose exceeded 600
mg/m>> The dose of cisplatin taken by our patient was 30
mg/day for five days. However, findings compatible with
moderate sensorineural hearing loss were obtained in both ears
ofthe patient. Although, in general, cisplatin-related ototoxicity
is not reversible, Aguilar-Markulis et al. reported that the
patients with cisplatin-induced ototoxicity were completely
normalised in 2% and partial recovery was seen in 26%." On
audiological examination of the patient after one month, signifi-
cant progress in his hearing loss was detected and seemed

likely irreversible. Particularly, at-risk patients include those
with pre-existing auditory dysfunction (e.g. elderly individuals,
patients with head and neck cancer), pediatric population,
history of radiotherapy, poor nutrition, low serum albumin,
anemia, and receiving potential nephrotoxic drug treatment
(e.g. aminoglycosides, loop diuretics).”” The patient was 29
years old and had a good oral intake, his serum albumin was
normal, and there was no anemia, no ototoxic drug use, and no
history of cranial radiotherapy. To reduce the toxicities associ-
atedwithcisplatinandtoincreasetreatmentsuccess,itisimpor-
tant to do adequate hydration, electrolyte replacement, strong
antiemetic therapy, audiometry at various time intervals, and
earlyadministrationofcytokinessuchasgranulocytecolony-sti-
mulating factor (G-CSF). We performed adequate hydrationand
checked for electrolyte imbalance in the patient, but none was
found.

In conclusion, we present this case to draw attention to the fact
that cisplatin-related ototoxicity can occur after the first dose
without a cumulative high dose and can be irreversible. It is
important to inform the patients about the possible side effects
of chemotherapy and to take appropriate precautions before
chemotherapy.
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