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TO THE EDITOR:

Initiating adjunct low-dose hydroxyurea therapy for
stroke prevention in children with SCA during the
COVID-19 pandemic
Michael R. DeBaun

Vanderbilt-Meharry Center of Excellence in Sickle Cell Disease, Vanderbilt University Medical Center, Nashville, TN

The COVID-19 pandemic may soon result in an unprecedented
decrease in blood supply in the United States. Not only will there
be a decrease in blood donors, but there will likely be a de-
crease in the number of health care personnel able to collect,
process, and deliver the blood donations. Conceivably, clini-
cians will be compelled to ration the limited resources required
for blood transfusion to those at immediate risk for clinical
deterioration.

Children with sickle cell anemia (SCA) and a history of strokes will
be at greatest risk for recurrent stroke without regular blood
transfusion therapy. For children with SCA and prior strokes,
regular blood transfusion has been standard therapy for stroke
prevention for .30 years. The absence of any treatment for

secondary stroke prevention can be catastrophic. In a pooled
analysis of 2 studies conducted in low-resource settings, children
with SCA and strokes who did not receive regular blood
transfusion had an overt stroke recurrence rate of 29 per 100
person years, with $50% of children having acute stroke re-
currence in 2 years1 (Figure 1). For some time, pediatricians in
Africa have been challenged with obtaining adequate, safe, and
routine blood supply for secondary prevention of strokes and are
electing to use hydroxyurea as an alternative. In 2013, Legunju
and colleagues in Nigeria were among the first pediatricians to
report the benefit of hydroxyurea therapy as an alternative to
regular blood transfusion therapy for secondary stroke pre-
vention in children with SCA.2 In a pooled analysis that in-
cludes 2 studies conducted in low-income settings, hydroxyurea
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therapy was far superior comparedwith no therapy for secondary
stroke prevention, with 3.8 and 29 recurrent stroke events per
100 person years, respectively1 (Figure 1).

Children with SCA and abnormal transcranial Doppler (TCD)
measurements who do not receive regular blood transfusions are
also at an increased risk for strokes. The rate of strokes in children
with SCA and with abnormal TCD measurements who are not
receiving regular blood transfusion therapy is ;10.7 events per
100 person years, which decreases to 0.90 events per 100
person years with regular blood transfusion therapy.3 Notably,
the TCD With Transfusions Changing to Hydroxyurea (TWiTCH)
trial provided convincing evidence that children with SCA and
abnormal TCD measurements who were initially receiving reg-
ular blood transfusion therapy, for $1 year, can be transitioned
to hydroxyurea therapy at the maximum tolerated dose over a
course of;6 months.4 Thus, hydroxyurea at maximum tolerated
dose is a viable option to no regular blood transfusion for
children with abnormal TCD measurements.

Additional evidence bolstering the support of hydroxyurea for
primary stroke prevention is based on decreased TCD mea-
surements in children with SCA after starting treatment with
hydroxyurea. In 1 study, hydroxyurea was prescribed for
90.9% (110/120) of children $5 years of age with SCA; sub-
sequent follow-up, with a median of 4.4 years, revealed that
none of these children had abnormal or even conditional TCD
measurements5 relative to the expected prevalence $ 10%.
Equally important, a pooled analysis provides clear evidence
that even a moderate dose of hydroxyurea (20 mg/kg per day)
lowers TCD measurements to a sustainable response that may
occur as early as 3 months after starting therapy (Figure 2).6

Lastly, data from a randomized controlled trial for children with
abnormal TCD measurements (NCT02560935) show that an
initial low dose of hydroxyurea (10 mg/kg per day) lowers TCD
measurements to,200 cm/s in themajority of children 3months
later (M. DeBaun, e-mail, March 2020).

With the possibility of the COVID-19 pandemic causing blood
supply interruptions, a viable solution is to immediately initiate
low-dose hydroxyurea therapy (fixed dose, 10mg/kg per day) for
all children receiving blood transfusion therapy for primary and
secondary stroke prevention. Subsequently, shared decision-making
can be used to determine whether there should be an increase
in the dose of hydroxyurea or whether the patient should be
maintained at the same dose in the absence of a reliable blood
supply or adequate health care personnel required for regular
transfusions. Additionally, a formal discussion should occur with
the local blood bank leadership to identify strategies for ongoing
assessment of blood inventory and unique challenges for spe-
cific patients relying on regular blood transfusions.

Three clear advantages occur when immediately starting low-
dose hydroxyurea therapy for children already receiving regular
blood therapy for primary and secondary stroke prevention.
First, low-dose hydroxyurea has a negligible risk for myelo-
suppression. Thus, the patient will not require routine labo-
ratory surveillance during this challenging interval, although
assessment of potential pregnancy will be required, when ap-
propriate, given the concern for the teratogenic potential of
hydroxyurea. Second, starting low-dose hydroxyurea therapy
will decrease the lag time for clinical benefits of hydroxyurea if

blood transfusions are suspended for stroke-prevention therapy.
Third, preliminary data indicate that low-dose hydroxyurea therapy
decreases the expected incidence rate of acute vaso-occlusive
pain and acute chest syndrome events in children7 and adults8

with SCA living in low-resource settings, with minimal to no
laboratory surveillance.

The disadvantages of starting low-dose hydroxyurea are small
and include the time required to explain the risk-benefit ratio
and the inconvenience of picking up the medication. Alternatively,
delaying this time-sensitive decision to start hydroxyurea therapy
until blood transfusions are no longer electively available will have
potentially grievous consequences, because the clinical benefits of
hydroxyurea alone require $8 to 12 weeks to take effect.

The COVID-19 pandemic is presenting unparalleled challenges
in preventing strokes in children with SCA. However, we can easily
and immediately implement lessons learned from stroke-prevention
studies conducted in Nigeria2,9 and Jamaica.10 Reverse imple-
mentation of a promising and tested therapeutic alternative to
blood-transfusion therapy in this high-risk population for strokes
will be critical for guiding medical care in the United States and
Europe.

Based on available evidence, a prudent cautionary step is to
immediately start a low dose of hydroxyurea in all children with
SCA who receive regular blood-transfusion therapy for primary
or secondary stroke prevention. This strategy is far more likely
to be of clinical benefit with negligible risks compared with
the possibility of no blood-transfusion therapy. Moreover, in
the absence of regular blood-transfusion therapy, hydroxyurea
treatment will provide the additional benefits of decreasing
the incidence rates of acute vaso-occlusive pain and acute
chest syndrome events in children with SCA. After starting
hydroxyurea, but while still receiving regular blood-transfusion
therapy for primary and secondary stroke prevention, the
decision to increase the hydroxyurea dose should be made
after a discussion with the family and assessment of the local
blood supply.

Figure 1. Incidence rates of recurrent stroke in individuals with SCD receiving
hydroxyurea therapy, blood-transfusion therapy, or no therapy for secondary
stroke prevention in published studies. The expected incidence rates of stroke
recurrence while on regular blood-transfusion therapy, hydroxyurea (HU) therapy, or
no therapy are 1.9 (95% confidence interval [CI], 1.0-2.9), 3.8 (95% CI, 1.9-5.7), and
29.1 (95% CI, 19.2-38.9) events per 100 patient years, respectively. Reprinted
from Kassim et al.1
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As the knowledge about sickle cell disease (SCD) and COVID-19
continues to evolve, the SCD community is encouraged to
review the American Society of Hematology Web site for
management of individuals with SCD during the pandemic
(https://www.hematology.org/covid-19/covid-19-and-sickle-cell-
disease), as well as to enroll participants in the Secure-SCD
Registry, Surveillance Epidemiology of Coronavirus (COVID-19)
Under Research Exclusion (https://covidsicklecell.org). This
registry is designed to capture global pediatric and adult
COVID-19 SCD cases and to provide interim summaries of
reported cases.
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Figure 2. Pooled analysis of the 7 studies documenting
TCDmeasurements before and after hydroxyurea therapy
in children with SCA. The pooled analysis is based on
the random-effectmodeldemonstrating theaveragedecrease
in TCD measurement after starting hydroxyurea ther-
apy of 25 cm/s (left panel). The table also includes the
observation that the decrease in TCD measurements
can occur as early as 3 months after starting hydroxy-
urea therapy, with a sustained impact of hydroxyurea
therapy on decreasing TCDmeasurements for$36months.
The black diamond represents the results of random-
effect models (right panel). The tips of the diamond rep-
resent the 95% confidence interval (CI) of themeta-analyses
for the random-effect models. MTD, maximum tolerated
dose. Reprinted from DeBaun and Kirkham.6
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