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ABSTRACT

Sickle cell anemia (SCA) is one of the major types of anemia found in Sudan.The aim of this study is to evaluate the effect
of Hydroxyurea (HU) treatment on Hb F level, reticulocyte count and the haematological feature among Sudanese
children with SCA. The study included 38 children with SCA who were started a HU treatment(20mg/kg two times per
week) following enrollment in the study. 2ml EDTA blood samples were collected from each patient at 4 time points (at
the baseline, one month, two months and three months of HU treatment) for complete blood count (CBC), reticulocyte
count and Hb F estimation.Our study revealed that haematological values, reticulocyte count and Hb F levelwere
significantly improved after 3 months of HU treatment,this improvement was observed from the first month of HU
treatment with further improvement in the second and third months. the rise in Hb F level is probably not the only
mechanism of beneficial effect of HU. Other mechanisms are likely to contribute to the clinical benefits of HU.Our study
revealed no significant correlation between Hb F level and the improvement in the heamtlogical parameters;this finding
may suggest that, the rise in Hb F level is probably not the only mechanism of beneficial effect of HU. Other mechanisms

are likely to contribute to the clinical benefits of HU.
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INTRODUCTION:

A point mutation in the sixth position of the R-globin
polypeptide chain in chromosome 11 leads to the
substitution of valine for glutamic acid, thereby forming
hemoglobin S (Hb S) and determine the sickle cell disease
(SCD)(1,2). Hb S, in low oxygen tension, undergoes a
change in its molecular conformation triggering the
formation of polymers that transform the classical shape
of red blood cells to a new cellular structure assuming
sickle shape (3). The homozygosity of sickle cell genes
(HbSS) results in sickle cell anemia (SCA), while the
heterozygosity results in other sickle cell diseases (SCD)
which include sickle cell trait with one sickle cell gene and
a normal haemoglobin gene (HbAS), and a double
heterozygosity of a sickle cell gene with other abnormal
haemoglobin variants gene (e.g. HbSC) (4). SCA is
characterized by chronic intravascular and extravascular
haemolysis. Sickling- induced membrane fragmentation
and complement-mediated lysis causing intravascular
destruction of red cells. Membrane damage also leads to
extravascular haemolysis through entrapment of poorly
deformable cells in the spleen and removal of these cells
by macrophages (5).Pathophysiological studies have
shown that the dense, dehydrated red cells play a central

role in acute and chronic clinical manifestations of SCA, in
which intravascular sickling in capillaries and small vessels
leads to vaso-occlusion and impaired blood flow (6,7).
HbF is the most powerful modulator of the clinical and
hematologic features of sickle cell anemia (8,9). Higher
HbF levels were associated with a reduced rate of many
clinical complications in SCA (10). Many epidemiologic
studies suggested that disease complications most closely
linked to sickle vaso-occlusion and blood viscosity were
robustly related to HbF concentration, whereas
complications associated with the intensity of hemolysis
were less affected (11). Hydroxyurea (HU), an
antineoplastic drug, increases the production of fetal
hemoglobin (12,13). There is an evidence that the
beneficial effect of HU is not only limited to inducing
increases in Hb F, as many patients demonstrate clinical
improvement before any significant increase in Hb F
appears (14,15).HUhas been shown to reduce pain crises
and lessen the anemia, acts as anti-inflammatory agents
by inhibiting the production of white cells, increases the
MCV, and a potent vasodilator and inhibitor of platelet
aggregation (16). The aim of this study is to evaluate the
effect of HU treatment on Hb F level and the
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haematological feature among Sudanese children with
SCA.

MATERIALS AND METHODS:

This is a prospective cross-sectional study included 38
children withSCAwhohave attended, or hospitalized in,
Gaffer Ibn Auf hospital in Khartoum state, Sudan;patients
were started a HU treatment(20mg/kg two time per
week)following enrollment in the study. 2ml EDTA blood
samples were collected from each patient at 4 time
points (at the baseline, one month, two months and
three months of HU treatment)for complete blood count
(CBC), reticulocyte count and Hb F estimation.Laboratory
analyses wereperformed at the Department of
Hematology, Faculty of Medical Laboratory Sciences,
Alneelain University, Sudan.CBC was performed by
(Sysmex KX-21N). Reticulocyte count wasperformed on a
thin blood film using a supravital stain.Hb Fwas measured
by quantitative electrophore-sis.

Statistical analysis was performed usingstatistical package
for social science (SPSS) software. Descriptive analysis
was used to evaluate patient’s data.A repeated measures
ANOVAwas performed to study the effect of HU
treatment on the haematological parameters in each
time point. P value < 0.05 wasconsidered statisti-cally
significant.

RESULTS:

The study included 28(74%) maleand 10 (26%) female;
their median age was 7.5 years, with minimum age of 2
year and maximum of 16 years. All patients were tested

for the blood cell count, reticulocyte count and Hb Flevel.
At base line of HU treatment:78 % of patients were
hospitalized for painful crises; 79% were severely
anaemic with maximum Hb level 7.0 gm/dl; 90 % were
presented with leukocytosis, with TWBC count greater
than 11X10°/I; and 40 % have thrombocytosis with
platelets count greater than 450X10°/I.

A repeated measures ANOVA with a Greenhouse-Geisser
correction determined that haematological values,
reticulocyte count and Hb F level were significantly
differed between time points with the following results:
mean Hb level (F(1.950, 72.151) = 118.705, P 0.000);
mean TWBC count (F(1.957, 72.397) = 27.694, P 0.000);
mean platelets count (F(1.815, 67.168) = 43.839, P
0.000); mean reticulocyte count (F(2.216, 81.986) =
115.563, P 0.000); and mean HbF level (F(1.340, 49.575)
208.824, P 0.000).Post hoc tests using the Bonferroni
correction revealed that haematological values,
reticulocyte count and Hb F levels were significantly
improved from pre-treatment point to one month point
of treatment, from one month to 2 months point of
treatment and from 2 months to 3 months point of
treatment (Table 1). Painful event was observed in 37% of
patient after 3 months of HU treatment. No correlation
was observed between Hb level (P value 0.829), WBC
count (P value 0.444), platelet count (P value 0.148) and
reticulocytes count (P value 0.796), and Hb F at 3 months
of HU treatment.

Table 1 Results of the haematological values, reticulocyte count and Hb F between different time points.

Parameter Base line vs one month of | One month vs 2 months | 2 months vs 3 months
treatment of treatment of treatment

Hb mean+SD (g/I) 59+1.7vs6.7£1.5 6.7+1.5vs 7.7 £1.5 7.7+15vs8.7%1.4
(p 0.000) (p 0.000) (p 0.000)

TWBC meantSD 19.7+89vs 16.3 7.1 16.3+7.1vs 14.0+£6.0 14.0+6.0vs10.9 5.2

(X109/1) (p 0.001) (p 0.050) (p 0.001)

Platelets meantSD | 4631199 vs 366 + 152 3661152 vs 316 127 316 £127 vs 243+ 98

(X109/1) (p 0.000) (p 0.019) (p 0.000)

Reticulocyte count | 14.7+5.0vs 11.7 £ 4.6 11.7+4.6vs 8.5+ 3.0 85+3.0vs6.6 3.0

(%) (p 0.000) (p 0.000) (p 0.000)

Hb F meanSD (%) | 5.1+3.7vs9.0+4.3 9.0 +4.3 vs 13.745.5 13.745.5vs 17.8 £ 6.9
(p 0.000) (p 0.000) (p 0.000)
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DISCUSSION:

Our study evaluated the effect ofHydroxyureaon the
haematological values including Hb level, WBC count,
Platelet count, Reticulocytes count and Hb Flevelamong
38 sickle cell children inadministration of 3 months’
HUtreatment.HU had been approved by theUnited
America Food and Drug Administration (FDA) for use in
patients whosuffer fromSCAand severe painful crisis.Our
study showed a significant increase in Hb F level after 3
months of HU treatment, with astatistically significant
increase in Hb F level from the base line treatment to one
month of treatment, with further increase from the first
month to second month and from the second month to
the third month of treatment, this finding supporting the
results of other studies (17,18).

Our study revealed that haematological values (Hb level,
WBC count, and Platelet count) were significantly
improved after 3 months of HU treatment, this
improvement was observed from the first month of HU
treatment with further improvement in the second and
third months. Reticulocyte count was also significantly
reduced after the 3 months of HU treatment, with a
reduction observed from the first month, with further
reduction in the second and third month.Similar finding
were reported in previous studies (19, 20).Borbaet al
suggested that vaso-occlusion is initiated by reticulocytes
that temporarily seize deoxygenated mature red blood
cells. WBC counts have been considered a risk factor in
the development of pain and infarctions (18). Our results
supported these findings, since the WBC and reticulocyte
counts were higher in the pre-treatment point than after
3 months of treatments, with a significant reduction in
the painful event frequency among the study group.

It has been well established that high level of HbF
reduces the severity of SCD by preventingthe formation
of hemoglobin S polymers. Our study revealed no
significant correlation between Hb F level and the
improvement in the heamtlogical parameters,this finding
may suggest that, the rise in HbF level is probably not the
only mechanism of beneficial effect of HU. Other
mechanisms are likely to contribute to the clinical
benefits of HU.

In conclusion, our study evaluated the effect of Hydroxy
urea on the haematological values, Reticulocytes count
and Hb F level among 38 sickle cell children in
administration of 3 months’ HU treatment. Our study
revealed that haematological values, reticulocyte count
and Hb F levelwere significantly improved after 3 months
of HU treatment, no significant correlation was observed
between Hb F level and the improvement in the
heamtlogical parameters.
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