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Question
In children with sickle-cell anaemia who
have abnormal results on transcranial
Doppler ultrasonography, can periodic
blood transfusions that lower haemoglo-
bin S levels reduce the risk for first stroke?

Design
Randomised controlled trial with a
mean follow-up of 20 months.

Setting
Clinical centres in the United States and
Canada.

Patients
130 children who were 2 to 16 years of
age (mean age 8 y, 46% boys) and had
a diagnosis of sickle-celi anaemia or
sickle p°-thalassaemia and abnormal
results on 2 transcranial Doppler
ultrasonograms (> 200 cm/sec time-
averaged mean blood-flow velocity in
the middle cerebral artery or internal
carotid artery). Exclusion criteria were
history of stroke, indication for or con-
traindication to long-term blood trans-

Commentary
Despite the great strides that have been
made in preventing early deaths, the mor-
bidity associated with sickle-cell disease
remains a major problem. Stroke occurs in
6% to 9% of patients with sickle-cell dis-
ease. Increased transcranial Doppler ultra-
sonographic velocities are predictive of
stroke in patients with sickle-cell disease (1).

Access to transcranial Doppler ultra-
sonography is limited to centres with
specialised expertise. The technique is
difficult to learn, and the results need to be
reproducible (2).

Children who are identified as having an
increased risk for stroke require long-term
transfusion therapy, but the necessary
duration of the therapy is not known. The
complications of long-term blood transfu-

fusion, other treatments that could
affect the risk for stroke, HIV infec-
tion, pregnancy, serum ferritin level
> 500 ng/mL, or previous treatment for
seizures. Follow-up was 99%.

Intervention
Patients were allocated to transfusions
(n = 63) or standard care (n = 67), Trans-
fused blood contained erythrocytes that
were negative for haemoglobin S and
depleted of leukocytes in a volume of 10
to 15 mL/kg of packed cells in each trans-
fusion. Once haemoglobin S levels
reached < 30% of total haemoglobin
concentrations, children in the transfu-
sion group received transfusions every
3 to 4 weeks. Concomitant care included
penicillin prophylaxis, pneumococcal
vaccinations, folic acid supplements,
surgery, and treatment of acute illness.

Main outcome measure
First stroke (cerebral infarction or
intraeranial haemorrhage).

Main results
Analysis was by intention to treat, ft.
tients allocated to transfusions had fewe
strokes than did patients allocated to stai-
dard care (P < 0.001); the effectremainei
when only cerebral infarctions wer;
considered (P = 0.002) (Table). 1 chiidis
the standard-care group had an intiv
cerebral haernatoma. -';

Conclusion
In children with sickle-cell anaemia whr,\
had abnormal results on transcrant
Doppler ultrasonography, periodic bloof ;

transfusions that lowered haemogiobl.;
S levels reduced the risk for first stroke'.;:
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Blood transfusions vs standard care at a mean follow-up of 20 months in |
children with sickle-cell anaemia*

Outcomes Transfusion Standard care RRR(95%CI) NNT(CI ) . |

All strokes 2%

Cerebral infarction 2%

16% 90% (45 to 98) 7 (4 to 18}::

15% 89% (39 to 98) 8 (S to 22);|

* Abbreviations defined in Glossary; RRR, NNT, and CI calculated from data in artid

sion include transfusion reactions, infec-
tion, erythrocyte aUoimmuoisation, and
iron overload.

Alternative therapies, such as hydroxy-
urea, substantially reduce the number of
painful vaso-occlusive crises but do not
reduce the risks for mortality or stroke (3).
Bone-marrow transplantation has a selec-
tive role in the treatment and management
of patients with sickle-cell disease (4).
Advances in retrovirus-mediated gene
transfer may provide a means in the near
future to cure the haemoglobinopathies.
This study by Adams and colleagues is
strong evidence for a preventive long-term
transfusion programme for children with
sickle-cell disease who are at increased risk
for stroke.
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