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Improved survival from childhood cancer has been achieved at the cost of long-term
comorbidities that reduce quality of life. The chemotherapy agent cisplatin is essential

for treatment of many paediatric and adolescent malignancies but in a large proportion of
patients results in cisplatin-induced hearing loss, a debilitating and permanent late effect,
with consequences for neurocognition, academic achievement, employment, and social and
psychological outcomes.12

In The Lancet Oncology, we previously reported the results of the Children’s Oncology
Group study ACCL0431, an international, randomised, controlled trial of sodium thiosulfate
for prevention of cisplatin-induced hearing loss in children and adolescents.3 Participants
were randomly assigned to sodium thiosulfate or observation in addition to their planned
cisplatin-containing chemotherapy. Patients with any type or stage of cancer treated
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with cisplatin were eligible. In ACCL0431, we found compelling evidence for hearing
protection from sodium thiosulfate, a finding replicated by the concurrent International
Childhood Liver Tumours Strategy Group 6 trial (SIOPEL-6) in standard-risk (ie, localised)
hepatoblastoma.# As described in the initial ACCLO0431 report, survival was a prespecified
secondary outcome to assess for potential interference with chemotherapy efficacy by
sodium thiosulfate. Among all participants in aggregate, there was no significant difference
in overall survival by randomised group at a relatively early median follow-up of 3-5 years
(IQR 3:0-4-5; relative hazard ratio 2-03 [95% CI 0-93—4-44]). However, a non-significant
trend towards lower overall survival among patients treated with sodium thiosulfate than
in the control group prompted an unplanned survival analysis using post-hoc stratification
of participants by extent of disease (localised or disseminated [ie, tumour identified in
sites distant from the primary tumour at original diagnosis]). Among patients deemed to
have localised disease, there was no difference in 3-year overall survival for observation
(89% [95% CI 74-96]) versus treatment with sodium thiosulfate (83% [66-92]; log rank
p=0-88), but among those deemed to have disseminated disease, 3-year overall survival
was significantly lower for treatment with sodium thiosulfate (45% [95% CI 23-65])

than for observation (84% [62-94]; relative hazard ratio 4-10 [95% CI 1-30-12-97], log
rank p=0-0090; figure A).3 Due to differing eligibility criteria between the two sodium
thiosulfate trials (ACCL0431 and SIOPEL-6), survival data for disseminated disease were
available only from ACCL0431. These findings resulted in a safety concern for children
with disseminated disease, currently precluding routine use of sodium thiosulfate in this
population.®

Due to data limitations imposed by the ACCL0431 study design, explanations for the
observed overall survival difference among children with disseminated disease have
remained speculative.5 One leading hypothesis has been that the difference did not actually
represent lower overall survival in the sodium thiosulfate-treated group due to chemotherapy
interference, but rather a spuriously increased overall survival in the observation group
that was an artifact of short follow-up. With follow-up longer than 3 years, published
overall survival rates for patients with disseminated cancers in ACCL0431 are, in fact,
about half that noted in the ACCL0431 observation group and very similar to the sodium
thiosulfate group (overall survival of approximately 39-46%).”-9 Moreover, an increasing
proportion of all-cause mortality now occurs 5-10 years after diagnosis.? With these

data in mind, initial ACCLO0431 overall survival results for the sodium thiosulfate group
were similar to what might be expected but for the observation group were unrealistically
high. Under this hypothesis, with longer follow-up, overall survival in the observation
group might be expected to decrease disproportionately and reach equivalence with the
sodium thiosulfate group. Such a scenario would have important clinical implications and
suggest that chemotherapy interference by sodium thiosulfate was unlikely to account for
the difference in overall survival observed at an early timepoint and that use of sodium
thiosulfate could be considered for otoprotection without regards to cancer stage.

We tested this hypothesis by querying study sites for updated survival on all ACCL0431
participants (125 participants: 61 in the observation group and 64 in the sodium thiosulfate
group) as of Dec 31, 2019. We used statistical methods as described in the initial
publication.3 With median follow-up now extended to 7-8 years (IQR 4-4-8-5), there
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were an additional eight deaths (five patients with localised disease and three patients

with disseminated disease). For those classified as having disseminated disease, all three
deaths occurred in the observation group; no additional deaths were reported in the sodium
thiosulfate group. Among those classified as having localised disease, 6-year overall survival
remained stable and equivalent for the observation group (84% [95% CI 68-92]) versus the
sodium thiosulfate group (80% [63-90]; log rank p=0-67). For those classified as having
disseminated disease, overall survival decreased somewhat in the observation group, as
expected, but the group remained at significantly reduced risk of death (relative hazard ratio
for sodium thiosulfate vsobservation was 2-74 [95% CI 1.01-7-44, log rank p=0-040; figure
B]). 6-year overall survival was 73% (95% CI 48-87) for the observation group versus 45%
(23-65) for the sodium thiosulfate group. In the observation group, four additional deaths
would have been necessary for 6-year overall survival to be below 49%.

We conclude that the significant survival difference initially observed for participants of
ACCLO0431 treated with sodium thiosulfate deemed to have had disseminated disease
persists and was not merely an artifact of short follow-up, as hypothesised. As discussed
elsewhere,8 a potential alternative explanation is unbalanced randomisation of participants
for disease-specific prognostic factors not measured in the ACCL0431 trial, but this
hypothesis is not testable with the existing ACCL0431 dataset. Therefore, future research
designed specifically to explore safety of sodium thiosulfate use or alternative approaches to
otoprotection is warranted to address the risk for severe ototoxicity also facing children with
disseminated tumours.
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Figure: Overall survival
Overall survival for ACCL0431 participants with disseminated cancer randomly assigned to

observation or treatment with sodium thiosulfate with median follow-up of 3.5 years (A; log
rank p=0.0090) and with a median follow-up of 7.8 years (B; log rank p=0.040). In panel

B, in the observation group at year 2, there is one patient whose classification was changed
from at-risk to censored due to not providing written informed consent for continued use of
data beyond the age of 18 years.
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