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Abstract

Background: Anthracyclines are indispensable in paediatric oncology but are associated with
well-recognised dose-dependent cardiotoxicity that may result in progressive cardiomyopathy
and late heart failure. Dexrazoxane has emerged as a potential primary cardioprotective
strategy; however, concerns regarding safety, secondary malignancies, and possible interference
with antitumour efficacy have historically limited its widespread adoption. Objectives: To
critically review current evidence regarding the efficacy, safety, and clinical applicability of
dexrazoxane in children receiving anthracycline-based chemotherapy, including region-
specific implications for Latin America. Methods: Narrative review of randomised controlled
trials, observational studies, systematic reviews, meta-analyses, and international guideline
statements evaluating cardiac outcomes, survival, toxicity profiles, and second primary
malignancy risk. Results: Dexrazoxane consistently demonstrates cardioprotective effects,
including reduced biomarkers of myocardial injury and improved preservation of left ven-
tricular systolic function, particularly among patients exposed to higher cumulative anthra-
cycline doses. Available data indicate no significant adverse impact on relapse rates, event-free
survival, or overall survival. Although early studies raised concerns about increased second
primary malignancies, subsequent investigations have yielded inconsistent results, leaving
residual uncertainty. Conclusions: Dexrazoxane represents an effective cardioprotective strategy
in selected high-risk paediatric patients. A risk-adapted approach balancing cardioprotection,
oncologic safety, and healthcare resources is warranted.

Improvements in the treatment of childhood cancer represent one of the major medical
advances of the past 50 years, with 5-year survival increasing from less than 60% to more than
85% today.! These advances are largely attributable to improvements in surgery, radiotherapy,
and combined chemotherapy, including anthracyclines.?

Cardiomyopathy is the most significant late toxicity associated with anthracycline therapy.
The cumulative incidence of clinical heart failure among long-term survivors of childhood
cancer reaches approximately 25% by 40 years of age in certain cohorts.®> Cumulative
anthracycline dose is one of the most important predictors of cardiomyopathy.* Although
overall late mortality and morbidity have improved in children treated during the 1990s
compared with those treated in the 1970s, late cardiovascular morbidity has not decreased
substantially over this period.>®

For these reasons, it is essential to establish appropriate cardioprotective strategies from the
initiation of anthracycline therapy in paediatric and adolescent patients.

Dexrazoxane is a bisdioxopiperazine that has demonstrated cardioprotective properties
through iron chelation and reduction of anthracycline-induced oxidative damage.” It is
administered at a 10:1 mg/m? ratio relative to the anthracycline dose as an intravenous bolus
prior to each anthracycline infusion. However, long-term data on the cardioprotective efficacy
of dexrazoxane in survivors of childhood cancer remain limited, although short- and medium-
term data suggest a potential benefit.*®
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While international consensus guidelines exist, a stark gap
remains in translating these recommendations to Latin America
due to regional variations in resource availability, late-stage disease
presentation, and disparities in cardiac monitoring infrastructure.
This narrative review aims to evaluate global dexrazoxane efficacy
data and synthesise them into a pragmatic, region-specific
framework tailored for Latin American clinical environments.

In 2010, the United Kingdom Medicines and Healthcare products
Regulatory Agency requested a formal evaluation by the European
Medicines Agency of dexrazoxane’s cardioprotective efficacy and
its potential association with adverse outcomes, including infec-
tion, myelosuppression, and second primary malignancies—par-
ticularly acute myeloid leukaemia and myelodysplastic syndrome.

Based on these concerns, the Healthcare Products Regulatory
Agency contraindicated dexrazoxane use in children and adoles-
cents in 2011, citing insufficient evidence of benefit and a possible
increased risk of secondary malignancies and haematologic
toxicity.!

Following reevaluation, the European Medicines Agency
Committee for Medicinal Products for Human Use revised this
position in 2015, restricting the contraindication to children
expected to receive cumulative doxorubicin doses below 300 mg/m?
(or equivalent anthracycline exposure). This regulatory stance has
since been adopted across the European Union,!! reflecting a shift
towards risk-adapted decision-making rather than universal
avoidance.

According to the 2022 recommendations of the International
Late Effects of Childhood Cancer Guideline Harmonization Group:

o Dexrazoxane should not be administered to children
expected to receive cumulative doxorubicin or equivalent
doses below 250 mg/m?, as current evidence is insufficient to
determine whether reduced cardiac risk outweighs the
potential risk of secondary malignancies.

o Dexrazoxane administration is reasonable in children expected
to receive cumulative anthracycline doses >250 mg/m?, with
shared decision-making between clinicians, patients, and
families, based on clinical judgment.'

The 2022 Australian and New Zealand consensus similarly
recommends dexrazoxane use in high-risk patients, particularly
those receiving cumulative anthracycline doses >250 mg/m?* or
mediastinal radiation >15 Gy, while advising against its use in low-
risk patients due to an unfavourable cost-benefit profile."®

Multiple studies support the cardioprotective efficacy of dexra-
zoxane in paediatric patients treated with anthracyclines. In a
retrospective cohort of 258 children, dose-limiting cardiotoxicity
occurred significantly more frequently in patients who did not
receive dexrazoxane (p=0.006)."* Among patients receiving
cumulative anthracycline doses of 200-300 mg/m?, left ventricular
ejection fraction and fractional shortening z-scores were signifi-
cantly better preserved in dexrazoxane-treated patients (p < 0.04).

In patients with osteosarcoma exposed to very high cumulative
doxorubicin doses (600 mg/m?), dexrazoxane was associated with
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only minimal reductions in fractional shortening and predomi-
nantly transient, low-grade ventricular dysfunction.!®

Notably, long-term data from Chow et al. demonstrated that
dexrazoxane use was associated with improved ventricular func-
tion and lower myocardial stress nearly two decades after cancer
diagnosis, particularly among patients exposed to cumulative
doxorubicin doses >250 mg/m?2!° These findings suggest not only
short-term myocardial protection but also durable long-term
benefits.

Concerns regarding second primary malignancies largely
originate from a single analysis in paediatric Hodgkin lymphoma,
in which a higher number of second primary malignancies was
observed in the dexrazoxane arm.'”'® However, subsequent large
observational studies and clinical trials have failed to corroborate
this association.

A retrospective analysis of over 15,000 paediatric cancer
patients demonstrated lower, not higher, rates of secondary acute
myeloid leukaemia among dexrazoxane-exposed patients.!’
Additional cohort studies and meta-analyses likewise failed to
show a statistically significant increase in second primary malig-
nancies risk.2

The 2022 Cochrane review did, however, conclude that a
potential association cannot be definitively excluded in paediatric
populations,! emphasising ongoing uncertainty rather than
confirmed causal risk.

Dexrazoxane is generally well tolerated. While some studies
report increased haematologic toxicity, major randomised trials
have shown comparable rates of infection, myelosuppression, and
neurologic toxicity in dexrazoxane-treated and control patients.’

Initial regulatory concerns regarding excess mortality were not
substantiated by later analyses. Long-term pooled data from
randomised trials demonstrated no adverse effect on 10-year
overall survival, a finding corroborated by subsequent meta-
analyses and guideline reviews.>!%?2

Across multiple randomised trials and systematic reviews,
dexrazoxane has not been associated with increased relapse or
inferior event-free or overall survival.'>*>?* These data collectively
indicate that dexrazoxane does not attenuate the antitumour
efficacy of anthracycline-based chemotherapy.

The cost-benefit profile of dexrazoxane must be interpreted in
the context of cumulative anthracycline exposure and expected
lifetime cardiovascular risk. Its primary benefit lies in the pre-
vention of subclinical myocardial injury, which may otherwise
progress silently for years before manifesting as irreversible heart
failure.

Potential risks include uncertain protocol-dependent associa-
tions with secondary malignancies and transient haematologic
toxicity. However, in patients expected to receive cumulative
anthracycline doses >250 mg/m*—particularly those with
long anticipated survival—the balance increasingly favours
cardioprotection.

In high-income countries, contemporary paediatric oncology and
cardio-oncology guidelines increasingly endorse a risk-stratified
use of dexrazoxane in children expected to receive high cumulative
anthracycline doses, supported by access to advanced cardiac
imaging, biomarker surveillance, and long-term survivorship
programs. In contrast, much of Latin America faces structural
limitations, including restricted access to serial echocardiography,
cardiac MRI, and specialised survivorship care, as well as greater
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sensitivity to upfront drug costs within publicly funded health
systems. Consequently, while high-income settings may rely on
intensive monitoring to detect and manage early cardiotoxicity,
Latin American health systems must place greater emphasis on
primary prevention strategies that reduce irreversible late cardiac
damage in the absence of robust long-term follow-up infra-
structure. This divergence highlights the need to interpret
international guidelines through a regional lens, adapting rec-
ommendations on dexrazoxane use to local clinical capacity,
economic constraints, and survivorship realities rather than
applying high-income country paradigms uncritically.**

From a public health perspective, Ministries of Health in Latin
America should consider incorporating dexrazoxane into national
paediatric oncology protocols for clearly defined high-risk patients,
as targeted cardioprotection may reduce long-term heart failure-
related morbidity and downstream healthcare costs in survivorship
despite higher upfront drug expenditure.

Cardioprotection is desirable for any patient receiving anthracy-
clines, as even very low doses can induce subclinical cardiotox-
icity.?® Despite consistent evidence that dexrazoxane reduces
cardiotoxicity, lingering concerns regarding long-term safety
persist, particularly regarding secondary malignancies.'>?7-28

Children treated with cumulative anthracycline doses >250 mg/
m? are known to have a high absolute risk of heart failure and
represent a population most likely to benefit from primary pre-
vention strategies.

A prospective study of 173 paediatric cancer patients receiving
doxorubicin with or without dexrazoxane suggested that car-
dioprotective effects were more pronounced in those receiving
higher cumulative doses (>250 mg/m?) compared with lower doses
(<250 mg/m?).%

The 2024 study by Lo AC et al. evaluating long-term car-
diotoxicity (25-year follow-up) in patients with Hodgkin lym-
phoma concluded that reductions in the proportion of patients
receiving mediastinal radiotherapy, the use of smaller radiotherapy
target volumes, and the increased use of dexrazoxane were asso-
ciated with a net reduction in late cardiac disease.*

Given the high lifetime burden and cost of anthracycline-
related heart failure in childhood cancer survivors, Ministries
of Health in Latin America should prioritise the inclusion of
dexrazoxane for well-defined high-risk paediatric patients as a
cost-saving preventive intervention within national oncology
protocols.

In response to the initial questions, current evidence suggests that
the cardioprotective benefits of dexrazoxane outweigh its potential
adverse effects, without demonstrating a significant reduction in
the antitumour efficacy of anthracyclines.

In paediatric populations, its use is primarily recommended
for high-risk patients receiving cumulative anthracycline doses
>250 mg/m? or mediastinal radiotherapy.

Although the cost-benefit balance remains debated, dexra-
zoxane’s potential to prevent irreversible cardiac damage supports
its selective use. Long-term safety concerns persist, underscoring
the need for further studies in children and adolescents.

The challenge moving forward in the Latin American continent
will be to balance effective cardiac protection with oncologic safety,
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optimising dexrazoxane use without compromising antitumour
efficacy.

None.
None.

None.
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