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Abstract: Sickle cell syndrome due to mutations in the beta globin gene and replacement of the 

valine instead of glutamine in the 6th position is created. Valporic acid as the drug can induce 

fetal hemoglobin used in the treatment of disorders of hemoglobin. Studies in this area are 

limited and because of the high incidence of sickle cell disease and complications in the province, 

and to determine the effects of sodium valproate on increasing fetal hemoglobin in children 

Hormozgan province. We decided that assess the effect of sodium valproate to increase fetal 

hemoglobin in hormozgan province. In this clinical trial study, 100 children with sickle cell anemia 

in admitted to pediatrics hospital in Bandar Abbas were evaluated. Patients over 2 years and 

under 14 years with a normal physical examination and CBC, LFT natural enrolled. Patients were 

randomly divided into two groups. Control group, who received hydroxyurea 15 mg/kg daily and 

test group in addition to hydroxyurea, received sodium valproate 15 mg/kg daily. The treatment 

duration was 3 months. At the end of study, CBC, LFT, HB-electrophoresis was requested and the 

effect of sodium valproate on the total and fetal hemoglobin were compared.The data analyzed 

by using the statistical software spss 16, descriptive statistics, and statistical tests T, pair T test 

and chi-square test. Test significance level of less than 0.05 was considered. The mean age of the 

patients in the test group was 2.9 ± 7.48 and in the control group was 2.9 ± 8.30 years. The age 

range varied from 3 years to 14 years.In this study, we found that in both groups, hemoglobin 

levels increased following the administration of hydroxyurea and increase in hemoglobin levels 

were higher after administration of sodium valproate in the test group (P<0.05). Average levels of 

total hemoglobin in both groups were not related with gender and age. Difference in hemoglobin 

level after treatment in patients with different types of sickle cell syndromes was not statistically 

significant. The results of this study showed that higher levels of fetal hemoglobin in the test 

group and fetal hemoglobin level decreased in the control group. The difference was statistically 

significant levels of fetal hemoglobin in both groups (P=0.02).The mean of hemoglobin F levels in 

both groups of patients was not associated with gender and age. In this study we found that fetal 

hemoglobin level after the administration of valproate sodium higher than in patients with Sβ0 

syndromes compared with other syndromes (P<0.05).the results of this study showed that an 

acid valporic may increase fetal hemoglobin levels and reduce the severity of symptoms in 

patients with sickle cell diseases. Given the high prevalence of sickle cell in our country and 

controversy in this field we recommend that design multi central and big studies for assess the 

effects of acid valporic and possible complications. 
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INTRODUCTION 

Sickle cell syndrome occurs due to mutations in the beta globin gene 

followed by replacement of valine instead of glutamine in the sixth amino acid 

position. Sickle cell syndrome is the most common genetic disorder in children 

born in the United States of America 1.  

Sickle cell anemia is defined as homozygous mutations in hemoglobin. The 

incidence of this disease in new alive born children depends on prevalence of 

sickle cell trait in normal population. There are a number of commonly 

heterozygous disorders as well. For example, hemoglobin HbSC is found in one 

per 800 individuals while hemoglobin S with beta-thalassemia mutation is found 

in 1 per 1200 individuals. Generally, these genotypes as well as less common 

genotypes such as HbSE and Hbsd are known as sickle cell disease 2, 3, 4. 

Hydroxyurea is known as a substance stimulating the production of 

hemoglobin F. This therapy stimulates α-globin gene and decreases the 

expression of β-globin gene. Then, anti-cycling effects of this therapy is reflected. 

Then, this therapy can be used to treat sickle cell disease. In addition, 

hydroxyurea reduces the number of white blood cells and activates these cells. 

Through this mechanism, hydroxyurea reduces the incidence of coronary events 

in patients with sickle cell disease 5, 6.  

Nattage et al., conducted a large study on using hydroxyurea. They reported 

that episodes of pain are significantly less than average in patients who have 

used hydroxyurea. On the other hand, this study has shown that those 

individuals who took hydroxyurea were significantly less hospitalized compared 

to those who did not took this medication. These results were obtained before 

and after prescription of hydroxyurea in this study. It should be noted that using 

hydroxyurea has reduced the hospitalization rate compared with those who were 

excluded from the study 7, 8.  

Short chain fatty acids contain five to nine carbon, which stimulate gamma-

globin gene. It is found out that there is a significant relationship between 

saturation of fatty acids and expression of gamma-globin gene. If the fatty acids 

are more saturated, the gene is further expressed. It is found out that shorter 

chain fatty acid is more effective in this regard. 

Valproic acid as 5-carbon fatty acids is already used for this purpose. It is 

found out that this substance can be used in different cases. It is also found out 

that valproic acid may be used for hemoglobin disorders 9, 10.  

It is reported that valproic acid increases cell proliferation in hematopoietic 

stem cells. It can also cause differentiation and apoptosis in blast cells. Then, this 

therapy can be used to treat acute myeloid leukemia 11, 12. Since it is found out 

that fetal hemoglobin inducing agents are used to treat hemoglobin disorders, 

valproic acid may be effective in sickle cell disease as well 5. 

It is found out in several studies that valproic acid has a significant effect in 

increasing total hemoglobin levels 13. Few studies were conducted in the field of 

effect of valproic acid on fetal hemoglobin. The results showed that this therapy 

increased fetal hemoglobin. On the other hand, this therapy led to reduction of 



Molavi  and  Ghasempoor., 2014 

 

 

476 October,  2014 

hemoglobin S and subsequently reduced clinical representations in patients with 

sickle cell disease. It is also found out that valproic acid has no significant toxic 

effects. In addition, there is no report on adverse effects of this medication in 

children 14, 15, 16.  

As already mentioned, the importance of treatment of sickle cell disease and 

high prevalence of sickle cell disease in Hormozgan Province motivated the 

researchers to examine effect of valproic acid in increasing fetal hemoglobin 

levels in children in this province in order to positively help these patients.  

 

MATEREAL AND METHOD 

In this clinical trial, 100 patients with sickle cell anemia who visited Bandar 

Abbas Children Hospital in 2013 were studied. 

Inclusion criteria included patients with sickle cell anemia who were 

between 2 and 14 years old with normal CBC and LFT tests. Exclusion criteria 

included stopping to use the medication by patients and incidence of side effects 

during treatment.  

The patients who met the following criteria were selected. General 

description on both the study and objectives were given to the parents. Those 

interested in participating in the study filled out a written consent form. Then, 

they were sent to the cooperative laboratory for lab tests. Laboratory procedures 

and methods for testing the medication were explained to patients.  

After obtaining informed consent from the patient's parents, initial physical 

examination and getting history of the patients, CBC, LFT, HB-electrophoresis 

laboratory tests were requested for the patients. The patients above 2 years old 

and under 14 years with normal physical examinations as well as normal CBC, 

LFT tests entered the study. The patients were randomly divided into two groups 

consisting of 50 patients. Then, the 50 patients in the first group received 15 mg 

dose of hydroxyurea per kg body weight on a daily basis. On the other hand, the 

50 patients in the second group received 15 mg sodium valproate per kilogram 

body weight in addition to hydroxyurea on a daily basis. The treatment lasted for 

3 months in which the patients were followed up monthly. 

At the end of 3 months, CBC, LFT, HB-electrophoresis tests were requested 

for the patients. Then, the effect of sodium valproate on total and fetal 

hemoglobin levels in the two groups was compared.  

The collected data was classified using SPSS 16. Then, data was analyzed 

using descriptive statistics, statistical t test, paired t test and chi-square. Level of 

significance of the test was considered less than 0.05.  

 

RESULTS 

In this clinical trial, 100 children with sickle cell disease were studied. The 

children under study were randomly divided into two groups consisting of fifty 

patients. In the course of study, four patients from the experimental group and 

two patients from the control group left the study. In addition, 94 subjects 

remained until the end of study. As observed in the following figure, 46 patients 
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in the experimental group and 48 patients in the control group were examined 

and studied. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig1. Course of studying the subjects during clinical trial 

 

The subjects in experimental group consisted of 46 patients (26 male and 20 

female) while the control group consisted of 48 patients (27 male and 21 female). 

The difference between two groups in terms of gender was not significant.  

Mean age of all patients under study was 7.88 ± 2.9. The age of subjects 

varied from 3 years old to 14 years old. The mean age of patients in the 

experimental group was 8.30 ± 2.9 while it was 7.48 ± 2.9 in the control group. 

The difference between mean ages of the patients was not significant in both 

groups. Changes in the blood parameters of the subjects are shown in the table 

below. 

 
Table 1. Laboratory changes in blood parameters of the subjects 

 Control 

group 

N=48 

 Experimental 

group 

N=46 

 P-value 

 Beginning of 

the study 

After three 

months 

Beginning of the 

study 

After three 

months 

 

Total 

hemoglobin 

9.14±1.01 9.57±1.17 8.72±0.94 9.39±1.03 0.420 

Mean 

corpuscular 

volume 

77.75±9.62 77.63±9.20 78.52±9.38 80.11±9.05 0.191 

Fetal 

hemoglobin 

24.14±9.38 22.04±8.61 22.87±8.13 26.27±8.65 0.020 

Sickle 

hemoglobin 

59.19±16.87 61.06±15.87 63.11±15.50 54.63±14.66 0.044 

 

The subjects were also studied in terms of type of the disease. The subjects 

in experimental group included 26 patients with sickle cell disease, 11 patients 

with Sβ+, 3 patients with Sβ0, 3 patients with sickle trait and 3 patients with 

Total patients under study 

100 patients 

Solely Hydroxyurea group 

(N=50) 

Stopping the treatment 

and no return: 2 patients  

Analyzed: 48 patients  

Solely Hydroxyurea group 

+ sodium valproate 

(N=50) 

Stopping the treatment 

and no return: 4 patients  

Analyzed: 46 patients  
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hemoglobin D. The subjects in the control group included 21 patients with sickle 

cell disease, 13 patients with Sβ +, 7 patients with Sβ0, 3 patients with sickle trait 

and 4 patients with hemoglobin D. the difference between frequency distribution 

of the subjects was not statistically significant in terms of type of the disease in 

the two groups. Frequency distribution of the subjects according to sickle 

syndrome is shown in Table 4-2.  

 
Table 2. Frequency distribution of the subjects according to sickle syndrome 

Sickle Group Sickle cell Sβ+ Sβ0 Sickle trait Hemoglobin 

D 

Total 

Control group 26 11 3 3 3 46 

Experimental 

group 

21 13 7 3 4 48 

Total 47 24 10 6 7 94 

 

The mean total hemoglobin level of subjects in the experimental group was 

8.72 ± 0.9. This level reached 9.39±1 after administration of sodium valproate. 

Hemoglobin level of the subjects in the control group was 9.14 ± 1. At the end, it 

reached 9.57 ± 1. It was found out that hemoglobin levels increased after 

administration of hydroxyurea in both groups. This increase in hemoglobin levels 

was higher and statistically significant in the experimental group following 

administration of sodium valproate (p<0.05) (Table 1). 

 

Figure 2 Comparison of hemoglobin levels between the studied groups at 

the beginning and after administration of valproic acid. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mean total hemoglobin level was not associated with gender and age of the 

patients in both groups.  
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Fig 2. Comparison of hemoglobin levels between the studied 

groups  

before and after the treatment 

Experiment Control 
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It was also found out that total hemoglobin levels after treatment in patient 

with different types of sickle cell syndromes was not statistically different.  

Examining mean capsular volume (MCV) in the patients showed that MCV in 

subjects under study in the experimental group reached 80.11 ± 9 from 78.52 ± 

9.3. This level in the control group also reached 77.63 ± 9.2 from 77.75 ± 9.6. 

Although MCV was higher in the experimental group, the difference between the 

two groups was not statistically significant (Table 1).  

Figure 2-4 shows the comparison in MCV levels between the studied groups 

at the beginning and after administration of valproic acid.  

Mean levels of fetal hemoglobin (F) in the experimental group at the 

beginning was 22.87 ± 8.1 while this level reached 26.27 ± 8.6 at the end. This 

level reached 24.14 ± 9.3 in the control group. The results showed that fetal 

hemoglobin level was higher in the experimental group who took sodium 

valproate while Hemoglobin F levels dropped in the control group who only 

received hydroxyurea. Individual differences in increasing levels of fetal 

hemoglobin in the course of the study were statistically significant (p = 0.02) 

(Table 1). 

Figure 3-4 shows comparison of hemoglobin F levels between the studied 

groups at the beginning and after administration of valproic acid.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

F hemoglobin levels were not associated with gender and age of the patients 

in both experimental and the control groups (P>0.05). It was found out that the 

patients with Sβ0 syndrome had higher F hemoglobin levels compared with other 

syndromes following administration of valproate in the experimental group (p < 

0.05).  

Hemoglobin S as one of the main characteristics of sickle cell disease was 

also examined. It was found out that hemoglobin S level at the beginning of the 

test was 63.11 ± 15.5 in the experimental group while it was 59.19 ± 16.8 in the 

control group. This level reached 54.63 ± 14.6 at the end of test in the 

experimental group while it reached 1.06 ± 15.8 in the control group.  
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Figure 3. Comparison of fetal hemoglobin levels between the studied 

groups before and after the treatment  

Experiment Contro
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It was observed that S hemoglobin level dropped in the group who received 

hydroxyurea and sodium valproate. However, hemoglobin S level slightly 

increased in the group who only used hydroxyurea. The difference between 

hemoglobin S levels was statistically significant at the end of the study (p=0.04). 

(Table 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4. shows comparison of hemoglobin S levels between the studied groups 

at the beginning and after administration of valproic acid.  

 

DISCUSSION  

Administration of sodium valproate in sickle cell is considered recently by 

the researchers. Various reports have shown that valproic acid increases fetal 

hemoglobin and decreases hemoglobin; as a result, it can reduce the severity of 

sickle cell disease in the patients. Reduced pain episodes and decreased need for 

blood transfusions and hospitalization following administration of valproic acid in 

sickle cell disease has been reported in several studies. It is clear that there are 

few studies conducted in this area are. There are also different points of views in 

this regard . 

The results showed that using valproic acid increases the hemoglobin level 

in the patients with sickle cell disease. These findings are not in line with those 

obtained by Taher et al in 2009 17. Taher et al., found in their study that using 

valproic acid did not increase hemoglobin levels in the patients 17. However, 

Kieshlich et al showed that valproic acid prescription increases hemoglobin levels. 

Increased levels of hemoglobin F in our study was also observed in those 

studies conducted by Kieslich et al. 18 and Witt et al 19. Ranndahl et al showed that 

although sodium valproate can be effective on fetal hemoglobin synthesis, it also 

increase fetal hemoglobin levels. However, this requires high concentration of 
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this medication. Therefore, this drug is not recommended in patients with sickle 

cell . 

There was no side effects in the studied patients following administration of 

valproic acid were. These findings are in line with those conducted by Kieshlich et 

al18 . 

Finally, analysis of results and other reports available on the effects of 

valproic acid in treatment of sickle cell disease showed that this medication could 

increase fetal hemoglobin levels, reduce the severity of symptoms and reduce 

episodes of pain the patients, although there is disagreement on this issue . 

Due to the limitations of the studies in this field, high incidence of sickle cell 

in our country and controversy in the field, it is suggested that multicenter 

prospective studies with larger sample size to assess the effects of valproic acid in 

sickle cell disease and probable complications be conducted in this area. 
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