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ABSTRACT
Twenty children with sickle cell anemia, two with SC hemoglobinopathy and one
with S/â0 thalassemia were treated, with a previous stroke or abnormal ultrasound
transcranial Doppler (TCD) flow velocities more than 170 cm/s. The mean follow-up
was of 41 ± 19 months. Hydroxyurea (HU) at a dose of 25 mg/kg/day associated
with chronic transfusion therapy, was administrated during one year to patients
with stroke. Patients with abnormal TCD received only HU at the same dose. There
was a significant decrease of stroke (p< 0.02) and TCD flow velocities in the right
middle cerebral artery (p< 0.003). It was necessary to associate chronic
transfusion therapy in three children with high velocities in TCD without stroke, due
to the lack of response to the treatment with HU. The combination of HU and
transfusions during one year can be useful for stroke therapy and prevention.
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RESUMEN
Se trataron 20 niños con anemia drepanocítica, dos ellos con hemoglobinopatía SC
y uno con S/â0 talasemia con accidente vascular encefálico o Doppler transcraneal
con velocidades del flujo sanguíneo mayor de 170 cm/s. La media de seguimiento
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fue de 41 ± 19 meses. En los pacientes con accidente vascular encefálico se
administraron 25 mg/kg/día de hidroxiurea y se realizó régimen de transfusión
crónica por un año. En los niños con Doppler transcraneal patológico se administró
la hidroxiurea sola en igual dosis. Hubo una disminución significativa del número de
accidentes vasculares encefálicos (p< 0.02) y de la velocidad del flujo sanguíneo en
la arteria cerebral media derecha (p< 0.003). En tres niños con velocidades de flujo
muy aumentadas en el Doppler transcraneal sin accidente vascular encefálico fue
necesario asociar régimen de hipertransfusión por no respuesta al tratamiento. La
asociación de hidroxiurea y transfusiones de glóbulos rojos durante un año pueden
ser útiles en el tratamiento y prevención del accidente vascular encefálico.
Palabras clave: sicklemia, accidente vascular encefálico, hidroxiurea, transfusión
crónica.

INTRODUCTION
Stroke occurs in 5-10 % of children with sickle cell anemia (SCA) in the first decade
of life, and the recurrence, without prophylactic therapy, is about 60 %.1-3 Chronic
transfusion therapy prevents their recurrence in 40 %4-6 but its long term use is
limited by serious side effects such as alloimmunization, infections and iron
overload,7,8 mainly in developing countries where regular blood supplies and
chelation therapy are not always available. Furthermore, it is well known that a
percentage of patients present secondary stroke after stopping treatment.6,9
Maximum tolerated dose of hydroxyurea (MTD-HU) could be an alternative for the
prevention of primary or recurrent stroke in sickle cell disease.10-15 Serial
phlebotomies associated to HU reduce the risk of recurrent stroke and iron
overload.16-18
Ultrasound transcranial Doppler (TCD) has been shown to be a useful, inexpensive
and non invasive method to identify children with high risk of stroke.19
The purpose of this report is to evaluate the use of a fixed dose of HU (25 mg/kg/day)
associated with a chronic transfusion regime during one year as a stroke treatment
and only HU without transfusions for its prevention.

METHODS
Twenty four patients with sickle cell disease (SCD) followed in our institution from
January 1999 to December 2011 who had a stroke defined by any new neurological
manifestation that last for more than an hour, or had TCD flow velocities more than
170 cm/s were studied. One patient was excluded due to lack of follow up.
The TCD was always performed by the same observer in a TCD T2 DWL
Elektronische. Systeme GmbH, Germany. All patients were evaluated monthly
during the first 6 months and every 3 months afterwards. Physical examination and
complete blood counts were done at each visit. Hemoglobin and reticulocytes count
from patients on chronic transfusion were not included until three months after
stopping transfusions; serum alanino-aminotransferase (ALT), creatinine and fetal
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hemoglobin (HbF) were determined every 3 months. HbF was not determined until
stopping transfusions. All techniques were carried out by methods standardized in
our institution.
HU (DUREA, Puerto Rico Pharmaceutical, Inc.) at a fixed dose of 25 mg/kg/day
associated with chronic red cell transfusions (10 mL/kg) was administered in
patients with stroke during one year. Children with abnormal TCD were only treated
with HU at the same dose.
Treatment was interrupted if any of the following events occurred: hemoglobin
declined more than 2 g/dL from the baseline level, WBC< 3  109/L and platelets<
80  109/L.
The study was approved by the Institutional Scientific and Ethic Committees.
Parents' informed consent was obtained.
Wilcoxon rank-sum test was used for clinical events and the paired Student t-test
for hematological parameters; P values less than 0.05 were considered statistically
significant.

RESULTS
Twenty three patients were included in the study (20 SCA, two SC hemoglobinopathy
and one S/â0 thalassemia); this group represented 11.5 % of total patients.
Thirteen were boys. The mean of age was 10 ± 4.3 years and mean follow-up time
was of 41 ± 19 months.
Eleven patients were treated for an increase TCD flow velocities, 11 by stroke and
one with stroke and accelerate TCD flow velocities.
Stroke decreased significantly with the treatment (p< 0.02).
There was a significant increase in total hemoglobin after treatment (table 1).
There were no significant changes in ALT, creatinine, reticulocytes, WBC and
platelets values. Although there was an increase of HbF (3.1 % to 6.7 % after
treatment) it was not statistically significant.
A significant decrease of TCD flow velocities in middle right cerebral artery was
observed (p< 0.003) (table 2), but it was necessary to associate a chronic
transfusion regime in three children because they did not respond to only HU
treatment alone.
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No secondary effects were observed and it was not necessary to interrupt
treatment in any case.

DISCUSSION
In our series stroke decreased significantly, similar to patients treated else where
with MTD-HU.10-18 There was an increase of HbF as previously described,20-22 but it
was not statistically significant; this could be related to the impossibility of
performing initial determination in 12 patients with stroke, because an emergency
exchange transfusion was done at admission. Significant increase of hemoglobin
was observed the same as it has occurred in other studies.21 Reticulocyte, WBC and
platelets did not change, but clinical benefits were achieved. This observation could
be explained by other mechanisms of HU actions in SCD.
Although lower TCD flow velocities were observed in all arteries after therapy, they
were only significant in the middle right cerebral artery, which may be explained by
the small number of patients included.
There are many studies about HU and SCD. In the United States, MTD-HU are
usually used but some studies have found significant improvement of the patient´s
condition with a fixed dose of 15-25 mg/kg/day.22-24 Although preliminary, the
results of this study suggest that moderate dose of HU associated to a short period
of chronic transfusions can decrease stroke frequency and prevent its recurrence in
children with SCD. On the other hand, there are no secondary effects, treatment is
economically less expensive and allows treating a higher number of patients.
Our results support that in SCD, HU is useful in stroke treatment and in its
prevention when chronic transfusions for long periods are not possible.
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