
Selected Summaries

Cisplatin-induced hearing loss in children with
cancer
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SUMMARY
This study by Freyer et al. was a multicentre, randomized, open-label,
phase 3 trial. They enrolled 1–18-year-old, newly diagnosed patients
with various cancers (osteosarcoma, germ cell tumours, medullo-
blastoma, hepatoblastoma or any other tumour) receiving cisplatin-
based chemotherapy. The inclusion criteria were: planned cumulative
cisplatin dose of 200 mg/m2 or more and infusion duration of 6 hours
or less; performance score of 50 or more by the Karnofsky (>16 years)
or Lansky (<16 years) scales; no previous cisplatin or carboplatin
treatment; no known thiol hypersensitivity and normal organ function.
Normal hearing was required before enrolment as defined by hearing
thresholds of 20 dB hearing level (HL) or less at 500–8000 Hz when
measured with earphones, or 25 dB HL or less when measured in the
sound field or as defined by brainstem auditory-evoked response
thresholds equivalent to behavioural thresholds of 20 dB HL or less.

Patients were stratified by age (<5 and >5 years) and cisplatin
infusion duration (<2 and >2 hours) and were randomized to sodium
thiosulphate or control (observation) group. The sodium thiosulphate
dose was 16 g/m2 (or 533 mg/kg) and was administered as a 12.5%
solution, and infused daily over 15 minutes beginning 6 hours after
completion of each cisplatin dose. Hearing assessments were done at
baseline, up to 8 days before each cisplatin course, 4 weeks after
completion of the final cisplatin course and 1 year later. Hearing loss
was determined according to the American Speech–Language–
Hearing Association (ASHA) criteria.1 The primary end-point was
hearing loss at 4 weeks after final cisplatin treatment and secondary
end-points were frequency-specific hearing loss at 4 weeks (for 500
Hz, 1000 Hz, 2000 Hz, 4000 Hz and 8000 Hz), haematological and
renal toxicity and survival (event-free and overall survival).

One hundred thirty-one participants were screened and 125 were
enrolled (64 in the control group and 61 in the sodium thiosulphate

group), and 105 patients were eligible for primary end-point analysis
at the end of the study. The median cumulative cisplatin dose for the
control group was 387 mg/m2 and 393 mg/m2 for the sodium
thiosulphate group. Hearing loss at 4 weeks was identified in 14
(28.6%) participants in the sodium thiosulphate group compared
with 31 (56.4%) in the control group (p=0.0002), and the benefit was
more in patients younger than 5 years of age (21.4% [3/14] v. 73.3%
[11/15]) in favour of sodium thiosulphate. ASHA-defined hearing
loss at 1 year (n=67) was 28% (n=9/32) and 54% (n=19/35) in the
sodium thiosulphate and control groups (p=0.001), respectively.
Haematological toxicity was comparable among both groups (p=0.95),
though nephrotoxicity was more common in the sodium thiosulphate
group (25% v. 13%, p=0.006), as was hypokalaemia and hypo-
phosphataemia. After a median follow-up of 3.5 years, there was no
difference in event-free survival (hazard ratio [HR]=1.3, p=0.36), but
there was a trend towards inferior overall survival (HR=2.03, p=0.07)
in the sodium thiosulphate group, and the difference in overall
survival was statistically inferior for the sodium thiosulphate group
in those with disseminated disease (HR=4.1, p=0.009).

COMMENT
Cisplatin is an anticancer agent used commonly in various human
cancers including most paediatric solid tumours. Cisplatin-induced
hearing loss is progressive, irreversible and bilateral resulting in
permanent functional disability with a poor quality of life.2 The
approximate incidence of cisplatin-induced hearing loss is 40%,
but it can be as high as 100% in specific subsets of children.3,4 The
risk factors include younger age (>5 years) and higher cumulative
dose of cisplatin (>200–400 mg/m2). In a preclinical model,
sodium thiosulphate, a thiol-containing antioxidant, is rapidly
excreted by the kidney after intravenous administration and
provided protection against cisplatin-induced hearing loss when
injected 4–8 hours after cisplatin injection without compromising
its anticancer effect.5

The study by Freyer et al. was conducted in a heterogeneous
group of paediatric malignancies with heterogeneous chemo-
therapy protocols in a small number of patients. No previous
phase 1 or phase 2 study was conducted in paediatric cancer
patients with sodium thiosulphate to define its ideal dosage,
pharmacokinetics and pharmacodynamics or drug interaction and
its efficacy for the prevention of cisplatin-induced hearing loss
before embarking on a randomized phase 3 study in a vulnerable
population. Is the dose of sodium thiosulphate used in the current
study (16 g/m2) an ideal standard dose for children as no previous
study exists? The authors did not stratify sodium thiosulphate
dose according to cumulative cisplatin dose, concurrent ototoxic
and nephrotoxic drug use, single-day versus multi-day cisplatin
use, etc. Is dose modification required for sodium thiosulphate for
the above-mentioned variables? We do not know about the
interaction of sodium thiosulphate with other chemotherapy agents
and that may influence the overall toxicity and survival outcome.
Though the authors tried to evaluate the effect of sodium
thiosulphate on event-free and overall survival, the evaluation
was limited by small sample size, no information on chemotherapy
(cisplatin as well) intensity maintained and subsequent line of
therapy and heterogeneous nature of the malignancy included
with difference in disease biology, etc. Difference in cisplatin
intensity and chemotherapy combination will also influence the
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primary outcome of the study––hearing impairment. This study
did not address any underlying genetic susceptibility in cisplatin-
induced hearing loss intensity including any hidden pharmaco-
genomics. Hence, until a properly conducted prospective study in
a homogeneous, larger population of children with cancer using
uniform treatment protocols, incorporating a phramacokinetics
and pharmacodynamics study evaluates the protective role of
sodium thiosulphate in cisplatin-induced hearing loss, its routine
clinical use cannot be recommended. This is important in the
Indian scenario as a large number of children with cancer are
getting treatment in a resource-poor setting. Often these children
have a poor nutritional reserve and poor compliance; and hearing
assessment is not being done routinely. Persistent, subclinical and
undiagnosed hearing loss can lead to impairment of cognition.
Hence, a protective agent is needed against cisplatin-induced
hearing loss, and sodium thiosulphate could be such an agent.
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Insecticide-treated bednets for prevention of
malaria
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SUMMARY
Following the earthquake in Haiti in 2010, Steinhardt et al. did a
case–control study to assess the post-mass campaign effectiveness of
insecticide-treated bednets (ITNs), which were administered in 2012
as part of a malaria control strategy.1 This facility-based study
involved 17 health facilities belonging to five departments of Haiti,
which is divided into 10 departments for administrative purposes. (A
department is nearly equivalent to a district.) The departments
included: Artibonite, Centre, Grand’Anse, Sud and Sud-Est. The
cases were individuals presenting with fever, who tested positive
with a rapid diagnostic test (RDT) for falciparum malaria and
controls were those who presented with fever at the health facility but
tested negative by the RDT. The cases were retrospectively matched
for age, gender, location of health facility and commune of residence
and date of presentation. Conditional logistic regression and propensity

score matching (PSM) were applied to account for confounders. The
odds ratio was 0.94 (0.68–1.31) with p=0.614 with univariate analysis
and 0.95 (0.68–1.32) with p=0.745 with multivariate analysis. There
was no significant prevention of malaria cases with the consistent use
of ITNs in 17 health facilities belonging to the five departments of
Haiti. Both regression and PSM analyses yielded negative results.
The study also examined the quality of ITNs using standard guidelines
and whether the distributed nets met the predetermined criteria.

COMMENT
Few studies have assessed the intended functioning of ITNs.
Although this study reported negative findings, it used standard
and appropriate methodology along with extensive statistical
analysis. It followed the WHO and Centers for Disease Control
(CDC) guidelines to assess the effectiveness of ITNs using
bioassay and to test resistance and integrity of the nets using
chemical assay.1,2 The authors described Haiti as a low-transmission
setting (0–1 case/1000 population) whereas the WHO reports of
2012 and 2014 state that around 50% of Haiti population resides
in a high-transmission setting (>1 case/1000 population).3,4 Initially,
three controls per case were matched retrospectively, but later, to
improve the power of the study, four controls per case were
matched. This observational study used PSM to determine
causality. PSM offers a new option to account for confounding in
observational studies, where randomization cannot be done.
Although appropriate statistical methods have been used, there
are discrepancies in the number of cases, e.g. there is no information
regarding 10% missing data in the educational status of the head
of the household which could affect the final number of cases and
controls for the regression model.

The study was done in 2012 when the average ITN coverage in
Haiti was 19% (from 9% in Artibonite to 37% in Nippes, which
was not covered by the study).5 There is a possibility that no effect
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