Accidental hydroxyurea over-dosage in a child with sickle cell
anemia: an African experience
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Abstract

We report a case of a 34-month-old girl who has been followed up for 12 months after ingesting 105mg/kg of hydroxyurea
(HU) and showed only transient mild bone marrow suppression. With anticipated increase in HU use among children with
SCD in sub-Saharan Africa, the possibility of accidental ingestion should be envisaged and appropriate user-education and
management guidelines established. Toxicity from accidental HU overdosage is generally mild and transient and should not

constitute a barrier to its use in Nigerian children with SCD.

INTRODUCTION

Several studies have documented the use of hydroxyurea (HU) as an effective, safe and affordable oral drug
for SCD “2but utilization remains poor in Nigeria >* and most parts of sub-Saharan Africa ® partly because
of safety concerns. As a drug that selectively suppresses hematopoiesis in a situation where enhanced
erythropoiesis is desired®, questions about its benefits and risks will always arise. Children who have been
followed up for over 15 years have shown no significant toxicity in terms of growth and sexual development”.
Studies from Nigeria ? and Africa including the NOHARM and REACH studies '©!2, are increasingly
strengthening the general acceptance of HU as a safe intervention in children with SCD in Africa thus
dispelling fears about altered response in African children because of host and environmental factors. As
efforts are made to improve its uptake in Nigeria, cases of accidental ingestion may arise, which could further
fuel the fear most families have about HU toxicity. We, hereby, report this case of accidental ingestion of
a large dose of HU to further strengthen the safety profile of HU and to advocate for increased use of this
cheap disease-modifying agent in Nigerian children with SCD.

Case Report

We present a 34-month-old female with sickle cell anemia (SCA HbSS) who was diagnosed at 15 months of
age. She was one of the first set of patients to use HU in the Pediatric Hematology Unit of the University
of Abuja Teaching Hospital from January 2017 . The unit offers comprehensive care to patients with
SCD, that includes structured health education in addition to prophylaxis for malaria and pneumococcal
infections. She had all childhood immunizations according to the National Program on Immunization,
including pneumococcal and meningococcal vaccines. Following parental consent, she was started on HU at
a daily dose of 15 mg/kg (187mg daily) for frequent, recurrent severe bone pain crises. HU was compounded
by the hospital pharmacy, using vitamin C syrup and was renewable fortnightly. Within the first year, there
was a dose escalation to 20mg/kg with good hematologic response. Her parents were satisfied with the
therapy and reported reduction in acute painful episodes and improved general wellbeing of the patient.



At 13 months of HU therapy, her parents called the managing team to report accidental ingestion of an
overdose of HU. She was said to have ingested the entire contents of the medication in the container.
The child was stable at presentation to the emergency room eighteen hours after drug ingestion. She had
ingested about 105mg per kilogram body weight of HU, which was equivalent to 5 times her regular daily
dose. Because she presented late, vomiting was not induced, and activated charcoal was not administered.
HU serum levels could not be determined.

At presentation, she had mild myelosuppression as her total white blood cell and absolute neutrophil counts
dropped but values were back to pre-overdose levels about 21 days later. Hemoglobin concentration remained
fairly constant after overdose while there was a steady increase in mean corpuscular volume. Apart from a
transient rise in serum creatinine 18 hours post ingestion, the transaminases and creatinine were down to
pre-ingestion levels within 3 weeks of HU overdose. Patient is currently doing well. Hematologic indices one
year post overdose, remain stable but serum creatinine and alanine transaminase show mild increase (Table
1). Patient is still being followed up.

DISCUSSION

We are not aware of any previous report of accidental HU overdose of several times the regular dose in a
child with sickle cell anaemia from Africa. Contrary to the common perception of toxicity associated with
HU, our patient did not show significant myelosuppression or renal and hepatic dysfunction and was able to
resume HU after a short time of suspension of therapy. HU is a myelosuppressive compound and is generally
expected that all patients taking it will have at least one episode of myelosuppression with white cell and/or
platelet counts falling into a low range requiring dose adjustment or outright discontinuation of therapy
13,14 Our patient had a good response to HU with anticipated degree of myelosuppression within the first
12 months until this was worsened by accidental overdosage.

HU is very well absorbed orally with a half-life that varies with age and renal function but on the average is
about 2-4 hours after ingestion of a dose of 20mg/kg 1516, Our patient was on 20 mg/kg before the accidental
overdosage occurred. We had no means of measuring her serum levels of HU but the mild myelosuppression
observed may be explained by rapid renal clearance such that the deranged laboratory indices had peaked
by 24 hours post ingestion. Children with diminished glomerular filtration rates might be expected to show
more severe toxicity 17.

So far, only three cases of hydroxyurea overdose have been reported in the literature. One massive accidental
overdose of a two-year-old girl enrolled in BABY HUG at age 11 months who ingested 35 times her intended
daily dose of 17.5 mg/kg but had just mild and transient myelosuppression. She had full bone marrow
recovery in two weeks'®. Our patient also had full recovery of bone marrow function in less than three
weeks. The other two were modest, 15 and 2.5 times the prescribed dosage, reported in the HUSOFT
trial'®19. These also resulted in only mild and transient neutropenia.

Although there are limited readily-available modalities of management of HU toxicity, a few recommendations
have been suggested. One of such recommendations by manufacturers is gastric lavage if patient presents
within 90 minutes of ingestion, followed by supportive care and close monitoring of hemopoietic system.
Ipecac and activated charcoal are handy remedies but are unsuitable for home use especially for very young
patients 2°. Our patient had none of these interventions because of late presentation and still did well on
active observation and temporary suspension of therapy.

CONCLUSION

Accidental over-dosage remains a cause of concern with anticipated increase in the use of HU, especially
the sweet compounded formulations. This calls for parental education on proper drug storage and use
of child-safety caps. Limiting prescriptions of compounded formulations to a two-week supply will reduce
the likelihood of any substantial large overdose. Temporary cessation of therapy, close observation and
monitoring for myelosuppression for about four weeks should be adequate intervention for most instances of
overdosage in young children with SCA.
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