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Methods
Patlents
Participants aged 9-18 months were recruited between
Octaber, 2003, and September, 2007, at 13 trial centres in
the USA. Afer written informed consent was obtained
from their parents or guardians, potential study
participants were assessed to establish cligibility and
baseline status. An ombudsman was present at each site
to promote understanding of the risks and demands of
study participation. An unmasked so-called primary
endpoint person monitored laboratory values and
assisted in clinical management, and a feasibilty and
safety pilot study was done to assess toricity in the first
40 participants. Initial assessments were repeated at
study exit

Eligible participants had HbSS or SRithalassacmia,
and were enrolled irrespective of clinical severity. All
participants received standard age-appropriate care for
sickle-cell anaemia, including penicillin  prophylaxis,
pneumococcal immunisation, and parental education.



[image: image14.png]assessment  (Bayley Developmental and Vineland
Adaptive Behavior Scales) and neurclogical examinations
were done every 6-12 months ! Potential for mutagenesis
was measured with assays for variable, diverse, and
joining (VD]) immunoglobulin receptor rearrangement
flow  cytometric quantification of young reticulocyte
‘micronuclei, and chromosome and chromatid breaks ™

Infants were monitored every 2 weeks for adverse
events and laboratory toxic effects until a tolerable dose
was confirmed, and then every 4 weeks.®

Adverse clinical events included known complications
of sickle-cell anaemia, such as pain, dactyliti, acute chest
syndrome, stroke, priapism, sepsis or_bacteracmia,
splenic sequestration, hospitalisation, and transfusion.

Serious adverse events were reviewed by an independent
classification committee (panel 1 shows definitions)

statistical analysis
All patients randomly assigned to  treatment groupwere
analysed for the coprimary endpoints. Methodalogy for
the collection and analysis of study endpoint data has
been published previously.* Data analysis was done with
the statistical package SAS (version 9.2). The a level for
the coprimary endpoints was divided disproportionately,
with 0.04 allocated to the spleen and 0-01 to the renal
endpoint. A sample size of 100 patients per group
provided greater than 95% pawer to detect an estimated
proportion with worsening spleen function of 0-6 in the



[image: image15.png]dactylitis five times more common in the placebo group.
Acute chest syndrome was three times higher in the
placebo group than in the hydroxycarbamide group.
Hospitalisations and transfusions were marginally more
commen in the placebo group (table 6); most
hospitalisations occuned for reasons other than pain
(usually fever). Differences between the two groups were
apparent by about 50 days (dactylits), 100 days (pain),
and 300 days (acute chest syndrome and transfusion)
after treatment nitiation (figure 3)

Sepsis or bacteracmia occurred in two patients in the
hydroxycarbamide group and i five in the placebo group.




[image: image23.png]control group versus 0-3 in the hydroxycarbamide group,
assuming a two-sided type I error rate of 4%, and to
detect a 60% difference in the exit versus bascline GFR
‘measurements in the two groups, allowing a two-sided
type I ertor rate of 1%, A group sequential design was
used to adjust for 6-month interim-analysis reviews done




[image: image16.png]Episodes of splenic sequestration were equal in the two
groups. Gastroenterits occurred less frequently in those
receiving hydroxycarbamide.

‘The only frequent taxicity, mikito-moderate neutro-
penia (absolute neutrophil count 500-1249/pL3), occurred
107 tmes in 45 participantsin the hydrenycarbamide group
and 34 times in 18 participants in the placebo group
(table 7). Recurrent or persistent neutropenia resulted in
nine long-erm dose decreases (to 175 me/kg per day) in
the hydroxycarbamide group and five in the placebo group
(p=0-20). More severe neutropenia (absolute neutrophil
count <500/L3) was rare and not associated with invasive
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[image: image17.png]infection. Thrombocytopenia and reticulocytopenia were
similar in the fwo groups. At study exit, chromosome and
chromatid breaks did not diffe in the two groups when
compared with baseline levels, nor did we record any
differences in VD] recombination events or micronuclei
assay results (data not shown).



[image: image18.png]Participants were excluded for transfusion within
2 months; height, weight, or head circumference less
than the fifth percentile; mental developmental index
(MDI) less than 70; or abnormal transcranial doppler
ultrasound (TCD) velocity.*

Ethics approval was obtained from a National Institutes
of Health Protocol Review Committce and from cach
local centre’s institutional review board.

Randomisation and masking
Participants were randomly assigned to cither hydroxy-
carbamide (20 mgfkg per day) or placebo for 2years, ina
1 ratio The randomisation sequence was pre-decided by
2 randomisation schecule developed for cach clinical site
by the medical coordinating centre. Double-blind random.
isation was done with an automated telephone response
system and the use of a random three digt kit number for
cach enrolled participant. The kit number, which was
linked to the assignment sequence, was used by the drug
distribution centre to ship the appropriate study drug to
the clinical site pharmacy. Hydroxycarbamide and placebo.

powders had the same appearance and packaging and the
liquid formulations had the same appearance and taste
Hydroxyurea and placebo were distributed to clinical
centres in encoded kits. Local pharmacists reconstituted
powder with syrup and water to a concentration of
100 mg/mL" and dispensed a 35-day supply. As in the
HUSOFT trial  there was no dose escalation. Participants,
caregivers, and medical coordinating centre staff were
‘masked to treatment allocation.

Procedures
Masked readings of splenic uptake on %Te.sulphur
colloid liverspleen scans were categorised qualitaively
as normal, decreased (but present), or absent. We
proposed that a decline in splenic uptake (from normal
to decreased or absent, or from decreased to absent)
would occur 50% less frequently in the hydroxycarbamide
group than in the placebo group. GFR with 9" Tediethyl
enctriaminepentaacetic acid (“TeDTPA)  plasma
clearance was chosen s a coprimary endpoint, with an
anticipated 0-6 SD difference.” Assessment of this



[image: image19.png]endpoint was discontinued in May, 2009, because the
‘monitoring board decided that further data gathering
would be statisically futile. Secondary measures of
splenic function were the quantitative ratio of nuclear
decay counts in the splecn and liver, the proportion of red
blood cells containing pits (small vacuoles normally
removed by the spleen), and the proportion of mature
redblood cells containing Howell olly bodies." Secondary

measures of renal function were serum creatinine and
eystatin C concentrations, rinalysis, and urine osmolality
after limited fasting * Investigations of the brain, lungs,
hepatobiliary system, and growth and development were
included as secondary endpoints or indices of toxicity
growth curves derived from Cooperative Study of Sickle
Cell Discase (CSSCD) data were used to monitor height,
weight, and head circumference. Neurodevelopmental
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[image: image20.png]Participants were excluded for transfusion within
2 months; height, weight, or head circumference less
than the fifth percentile; mental developmental index
(MDI) less than 70; or abnormal transcranial doppler
ultrasound (TCD) velocity.*

Ethics approval was obtained from a National Institutes
of Health Protocol Review Committce and from cach
local centre’s institutional review board.
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carbamide (20 mgfkg per day) or placebo for 2years, ina
1 ratio The randomisation sequence was pre-decided by
2 randomisation schecule developed for cach clinical site
by the medical coordinating centre. Double-blind random.
isation was done with an automated telephone response
system and the use of a random three digt kit number for
cach enrolled participant. The kit number, which was
linked to the assignment sequence, was used by the drug
distribution centre to ship the appropriate study drug to
the clinical site pharmacy. Hydroxycarbamide and placebo.

powders had the same appearance and packaging and the
liquid formulations had the same appearance and taste
Hydroxyurea and placebo were distributed to clinical
centres in encoded kits. Local pharmacists reconstituted
powder with syrup and water to a concentration of
100 mg/mL" and dispensed a 35-day supply. As in the
HUSOFT trial  there was no dose escalation. Participants,
caregivers, and medical coordinating centre staff were
‘masked to treatment allocation.

Procedures
Masked readings of splenic uptake on %Te.sulphur
colloid liverspleen scans were categorised qualitaively
as normal, decreased (but present), or absent. We
proposed that a decline in splenic uptake (from normal
to decreased or absent, or from decreased to absent)
would occur 50% less frequently in the hydroxycarbamide
group than in the placebo group. GFR with 9" Tediethyl
enctriaminepentaacetic acid (“TeDTPA)  plasma
clearance was chosen s a coprimary endpoint, with an
anticipated 0-6 SD difference.” Assessment of this



[image: image21.png]Dby an independent data safety and monitoring board.
Interim boundaries were widely set to enable the most
powerful comparison to be done at the end of the study,
should an interim boundary not be crossed during the
trial. For secondary endpoints, a p value of 0-01 or less
was considered significant.
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