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Table 1: Hematologic parameters of young patients with sickle/beta-thalassemia (mean ± SD) at study entry and 12 
months after hydroxyurea therapy (n: 13).

Study entry 12 months of HU therapy p-value

Mean ± SD Median (min-max) Mean ± SD Median (min-max)

Hb (g/dl) 9.2 ± 0.7 9.3 (7.6 - 10.0) 9.7 ± 0.8 9.9  (7.9 - 10.8) 0.048

HbF (%) 9.1 ± 5.9 7.9 (2.2 - 24.2) 23.4 ± 8.9 24.5 (8.2 - 36.7) < 0.001

MCV (fl) 66.5 ± 3.7 66.7 (60.9 - 72.0) 86.5 ± 9.5 87.0 (72.9 - 104.0) < 0.001

MCH (pg) 21 ± 1.1 20.8 (19.3 - 22.9) 27.5 ± 2.9 27.1 (23.7 - 32.8) < 0.001

WBC (109/l) 9.8 ± 3.4 9.5 (3.6 - 15.0) 7.6 ± 3.4 6.8 (4.2 – 15.8) 0.013

PLT (109/l) 382 ± 184 340 (137 - 669) 290 ± 135 258 (124 - 467) 0.005

RETIC (%) 9.4 ± 4.5 7.5 (2.5 - 17.5) 4.2 ± 2.3 4.5 (1.5 - 8.0) < 0.001

Total bilirubin (mg/dl) 2.2 ± 1.4 1.8 (0.8 - 6.1) 1.3 ± 0.6 1.1 (0.6 - 2.7) 0.019

LDH (IU/l) 420 ± 158 391 (245 - 831) 464 ± 167 458 (267 - 917) 0.209

SD: standard deviation, HU: hydroxyurea, N: number of participants, Hb: hemoglobin, HbF: hemoglobin F, MCV: mean corpuscular volume, MCH: 
mean corpuscular hemoglobin, WBC: white blood cell count, PLT: platelet count, RETIC: reticulocyte count, LDH: lactate dehydrogenase.

period prior to hydroxyurea treatment, as well as splenec-
tomy, were recorded. Hematological and clinical param-
eters prior to initiating hydroxyurea therapy for the study 
group are shown in Tables 1, 2, and 3.

For patients to participate, informed consent from par-
ents was obtained after full explanation regarding the bene-
fits and possible adverse events of hydroxyurea and the gen-
eral aims of the study. Each patient was clinically evaluated, 
prior to hydroxyurea treatment and every 8 to 12 weeks dur-
ing the two-year study period. Laboratory follow-up consist-
ed of WBC count, hemoglobin (Hb), hematocrit (Hct), red 
blood cell indices, reticulocyte (RETIC) count, and platelet 
(PLT) count twice-monthly measurements; biochemistry 
(urea, creatinine, transaminases) and hemolysis parameters 
(lactate dehydrogenase, bilirubin) monthly measurements. 
HbF levels were quantified using high-performance liquid 
chromatography (HPLC) every two to three months.  

Patients received oral hydroxyurea at an initial daily 
dose that ranged from 10 to 15 mg/kg and for a period of 24 
months. The dose was adjusted every 8 to 12 weeks accord-
ing to patients’ hematologic and clinical response, until the 
maximum tolerated dose (dose with sufficient hematologic 
and clinical response, without toxicity, maximum 30 mg/
kg/day). Clinical course and adverse events related to hy-
droxyurea treatment were reported for the study period. 

Hematologic toxicity of hydroxyurea was defined as a 
decline from baseline, more than 20% in Hb concentration 
or a concentration of less than 5.0 g/dl, absolute neutrophil 
count less than 1.0 x 109/l and PLT count less than 80 x 109/l. 
Hepatic toxicity was defined as an increase in transaminases 
greater than twice the upper limit of normal or total biliru-
bin concentration more than 10 mg/dl; renal toxicity was 
defined as serum creatinine concentration more than 1mg/
dl or an increase of more than 50%. Moreover, alopecia, 
rash, skin hyperpigmentation, and headache were reported 
as drug-related toxicity. According to the protocol, in case 
of toxicity hydroxyurea treatment was discontinued for 4 to 
7 days. In case of persistence or relapse, hydroxyurea treat-

ment was discontinued, until the hematologic parameters 
returned to normal, with subsequent hydroxyurea adminis-
tration to the previously tolerated dose. Finally, patients with 
poor adherence to hydroxyurea or follow-up visits were ex-
cluded from the study.    

Statistical analysis
Statistical Package for Social Sciences for Windows version 
16.0 (SPSS Inc., Chicago, IL, USA) was used for data anal-
yses. Normal distribution was evaluated using Shapiro-Wilk 
analysis for all dependent variables. Descriptive statistics 
was used to determine means and standard deviations. Stu-
dent paired t-test was used for variables following a normal 
distribution, whereas Wilcoxon signed rank test was used 
to test the difference between continuous variables violating 
the assumption of normality at baseline and study exit. A p-
value <0.05 was considered as statistically significant. 

Results
Thirteen young patients with S/b-thal were recruited 

in the study. Twelve of the patients completed the 24-
month period of hydroxyurea treatment. One patient 
stopped follow up after 16 months, for this reason, we 
report only the laboratory and clinical parameters regard-
ing her first 12 months of therapy. In the patient cohort, 
the initial daily dose of hydroxyurea ranged from 10 to 15 
mg/kg, with a mean of 14 mg/kg. According to patients’ 
hematologic and clinical response to hydroxyurea treat-
ment, administered dose at study exit ranged from 13.5 to 
20.5 mg/kg, with a mean of 17.2 mg/kg. 

With regards to hematological parameters, Hb con-
centration and HbF levels significantly increased with an 
average rise of 0.69 ± 0.82 g/dl (95% CI: 0.19 to 1.20; 
p =0.012) and 14.04 ± 7.77 % (95% CI: 9.10 to 18.98; 
p <0.001), respectively. Also, a significant increase in 
mean corpuscular volume (MCV) and mean corpuscular 
hemoglobin (MCH) was detected. Furthermore, a sig-
nificant decrease in the RETIC count, WBC count, PLT 


