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Introduction: Cerebrovascular injury can lead to neurocognitive impairment in children with sickle cell anemia (SCA). The
prospective impact of hydroxyurea therapy on neurocognitive function has not been previously reported in a large sample of
children with SCA in sub-Saharan Africa. We assessed the impact of hydroxyurea therapy at the trial's18-month midpoint on
neurocognitive function compared to baseline assessments and to non-SCA controls.

Methods: A sample 0f267 children with SCA, ages 3 to 9 years, were randomly selected for screening and enrollment from
eligible patients who attended the Mulago Hospital Sickle Cell Clinic (MHSCC). BRAIN SAFE Il is an open label hydroxyurea
treatment trial with escalation to maximal tolerated dose. Primary outcomes are stroke, stroke risk and neurocognitive as-
sessment. Controls were aged 3 to 12 years and siblings/relatives of participants with SCA.Attention, cognition and executive
function were assessed for all participants by age-appropriate neurocognitive testing. Controlsestablished test z-scores for
each age. Baseline (month 0) SCA group z-scores were compared to the controls and to the SCA sample at trial month 18.
Results: At trial baseline, SCA trial participants (n=267) were younger than the control group (mean age 5.1+1.7 vs. 7.1+ 3.9
years, p<0.001), had lower weight-for-age (p=0.03) and had similar socio-economic score and caregiver age and educational
attainment. Participants had lower z-scores in attention (p<0.001) and neurocognitive ability (p<0.001), and in executive func-
tion ( p=0.001) in a total of 15 of 17 subtests. After 18 months of hydroxyurea therapy (mean dose 25.4mg/kg) for all active
SCA participants (95.1%) (n=254), significant improvements in z-scores were seen at 18 months in attention ( p<0.001), all 4
subtests for cognitive ability ( p<0.001) and in 3 of 6 subtests of executive function ( p=0.003 to <0.001).

Conclusion: After 18 months of hydroxyurea therapy reaching MTD dosing, children showed significant improvements in
attention and cognition, with more modest improvements in executive function. Their scores moved closer to those from
non-SCA controls in most subtests. These findings suggest that hydroxyurea therapy may play an important role in enhancing
overall neurocognitive function in children with SCA. Trial procedures are ongoing to assess the effects from longer-term
therapy.
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Table. Neurocognitive testing: Children with SCA vs. sibling/relative controls and SCA at trial month 0 vs. month 18 on Hydroxyurea.
Children with SCA (n=267) scored lower performed worse on almost all sub-tests compared to non-SCA sibs/relatives (n=110) by age-adjusted
z-gcores, and scored closer to controls in most domain sub-tests after 18 menths of hydroxyurea therapy (escalated to maximum tolerated dose).

Baseline Months 0 vs. 18
SCA MO Contrels®  p-values SCAm.0 SCA M8 poalues
N=26T) (N=110} N=267) N=254)"*
TOVA ToVA ADHD 0.73 +0.75 .00 +1.00 <0.00 .73 0.7 .53 +0.78 0.010
(Attention) [OVA response time variability {ms) 0.94 +0.51 .00 +1.00 | <0.00 .84 40, (67 4067 | <0.001 |
TOVA, lime {ms) 0,93 +052 | 0.0021.00 | <0.00 03 0.5 66 +0.69 | <0.001 |
TOVA commission (%) 0.93 +0.52 004100 | <0.00 .93 40,57 .66 +0.69 | <0.001 |
TOWA amission 0.94 +0.51 .00 £1.00 <0.00 .84 +0. (66 +0.68 | <0.001 |
composite | TOVAD prime -0.93 +0.51 .00 £1.00 <0.00 -0.93 #0.51 | -0.66 +0.67 | <0.00
KABC-II: KABC sequential -0.67 +0.59 .00 +1.00 <0.00 -0.67 +0.59 | -0.21 +0.60 | <0.00°
{Cognition} | KABC simultanecus 0.44 078 .00 +1.00 | <0.00 0444078 | 0062079 | <0.001 |
KABC learning -0.67 +0.61 .00 +1.00 <0.00 067 +0.61 | -0.22 4063 | <0.001 |
KABC Planning -0.66 +0.57 .00 +1.00 <0.00 -0.66 #0.57 | -0.19 4059 | <0.00
BRIEF
Global executive composite 067 2057 | 0.00£1.00 | <0.001 0.67 £0.57 | 0.20 +0.58 | =0.001
NEPSY-Il Animal Sorting 0.97 +0.62 | 0.0041.00 <0.001 0.97 +0.62 0.76 +0.76 0.051
E’nﬁg'n"]" Auditory Attention and Response Set | -1.08+032 | 000+1.00 | <0001 | 1092032 | 0832081 | <0.001
Clocks -1.05 +0.46 | 0.00 £1.00 =0.001 =1.05 #0.46 0.006
Design Fluency -0.47 +0.82 .00 +1.00 0.001 -0.47 20.92 0.200
Inhibition 0.80 £069 | 0.00+1.00 =0.001 .80 +0.69 0.003
Statue -0.05 +1.06 .00 +1.00 077 -0.05 #1.06 15 +1.04 0.087
ECVT Attention 0.06+1.11 ) 0.0041.00 0.7% 006+111 1.03 +0.15 =0.001
TOVA: Test of Variables of Attention KABC-I|: Kaufman Assessment Battery for Children, 2™ edition
BRIEF: Behavior Rating Inventory of E tive function for p lers and school-aged children (parent questionnaire)

MEPSY-Il - Neuropsychology, 2™ ediion  ECTV: Early Childheod Vigilance Test
*Conirols were defined as having z-scores of 0.0£1.0 for each sublest. **Mean hydroxyurea dose at trial month 18: 25 4mgfkg
***Active participants
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