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Résumé 
L’hémolyse chronique dans la drépanocytose expose plus 
de 70% de drépanocytaires congolais à une poly-
transfusion. 
Notre objectif était d’évaluer le statut en fer sérique du 
drépanocytaire et son influence sur les autres paramètres 
hématologiques. 
Il s’agit d’une étude transversale qui a porté sur 211 
patients drépanocytaires homozygotes et 74 non 
drépanocytaires. Les drépanocytaires ont étaient repartis 
en trois sous-phénotypes cliniques selon la sévérité de la 
maladie. Les analyses suivantes ont été réalisées : 
l’hémogramme complet, le dosage du fer sérique.  
Les variables quantitatives entre les groupes ont été 
comparées par le test de t de Student. Les variables de 
plusieurs groupes ont étaient comparées par le test 
d’Anova. La valeur de p<0.05 a été considérée comme 
seuil de signification. 
Les drépanocytaires avaient le nombre de GB, des 
plaquettes, le taux des réticulocytes les plus élevés. Le 
VGM était semblable dans les deux groupes (80,27fl versus 
80,86). La fréquence de la microcytose était plus élevée 
chez les drépanocytaires que dans la population non 
drépanocytaire (17,1 versus 5,3). Mais en fonction du 
phénotype clinique la fréquence de la microcytose la plus 
élevée a été observée dans le sous-phénotype clinique 
modéré (19,3%). La concentration en fer sérique était 
semblable dans les deux groupes de la population (17,39 
µmol/l versus 16,05).  
Dans la présente étude, les drépanocytaires congolais ont 
des taux en fer sérique semblables à la population non 
drépanocytaire. La microcytose est plus fréquente chez les 
drépanocytaires que dans la population non 
drépanocytaire. 
Mots clé : fer sérique, variables hématologiques, 
drépanocytose, RD Congo 
 
1Basic sciences, Faculty of Medicine, UNIKIN, DRC. 
2Department of Paediatrics, University Hospital, UNIKIN 
3Department of Paediatrics, University Hospital, UNIKIN 
4INRB, Kinshasa, DRC  
5Department of Internal Medicine, University Hospital, 
UNIKIN 

Summary 

Background: In the Democratic Republic of Congo, it 

is estimated that approximately 70% of sickle cell 

patients require blood transfusion. Despite this high rate 

of blood transfusion, data about iron status in sickle cell 

patients are unknown. We assess iron status and 

hematologic parameters modifications in sickle cell 

patients living in Kinshasa, DRC. 

Methods: A cross-sectional study was conducted in 

Kinshasa, the Democratic Republic of Congo. Study 

patients included 211 confirmed SCA patients and 74 

subjects with normal Hb (Hb-AA) were enrolled as the 

control. 

Results: The mean white blood cell, platelets and 

reticulocytes levels tended to be significantly higher in 

subjects with Hb-SS than in non-Hb-SS subjects. The 

mean of MCV was similar between the two groups 

((p=0.586). In Hb-SS group, serum iron level tended to 

be higher than Hb-AA groups. A significantly higher 

proportion (17.1%) of subjects with microcytosis were 

subjects with Hb-SS compared to (5.3%)  subjects with 

non-Hb-SS. Macrocytosis was a rare event and was 

found in 5 (2.4%) subjects with Hb-SS. The means of 

Hemoglobin, hematocrit and red blood cell levels were 

significantly higher in sickle patients with ACP (p 

<0.001). The means of reticulocytes and MCV were 

significantly lower in sickle patients with ACP (p 

=0.009). The means of TCMH and serum iron were 

similar between the three groups (p=0.586). The mean 

of serum iron level tended to be lower in Hb-SS subjects 

with microcytosis than in Hb-SS subjects without 

microcytosis. The mean of serum iron level tended to be 

lower in sickle cell male than in sickle cell female 

(p=0.043).  

Conclusion: Iron deficiency is not uncommon and may 

be under-reported in sickle cell patients. We recommend 

serum iron evaluation in patients suffering from SCA in 

DRC and to individualize the treatment of each patient.  
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gender; serum iron; microcytosis; Kinshasa; Democratic 
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Introduction 

Sickle cell disease (SCD) is common inherited 

hemoglobin and an autosomal recessive 

genetic condition due to a single mutation in 

the beta-globin gene that substitutes valine for 

glutamic acid in position 6 of the beta-globin 

subunit resulting in an abnormal haemoglobin 

HbS molecule (1). The pathogenesis of SCD is 

centered on the sequence of events that occur 

between polymerization of deoxyhemoglobin 

(Hb S) and causes distortion of red blood cells, 

leading to vaso-occlusive events, chronic 

hemolysis and organ dysfunction (1).  

Sickle cell anemia is the most common genetic 

disease worldwide. Africa is the continent with 

the greatest burden of disease (2). The highest 

frequencies of sickle cell anemia in the world 

occur in sub-Saharan Africa where 3.0 to 4.0% 

of the populations are affected (3, 4).  

In the Democratic Republic of Congo (DRC), 

the prevalence of sickle cell trait is 25.0% in 

adults and the prevalence rate ranges from 

0.97% to 1.4% of newborns with homozygous 

sickle cell anemia (5, 6). The country is the 

second, about 40,000 newborns per year are 

born with sickle cell anemia (4).  

The main and commonest manifestation of 

SCA is acute anemic crisis with high risk of 

blood transfusion. Normal transfusion in some 

sickle patients increases the risk to develop 

secondary iron overload (7-9). In other part, 

previous reports showed that low hemoglobin 

rate was associated with high risk of mortality 

(10, 11).  

Sub-Saharan Africa contributes significantly 

to the high global rate of transfusion reported 

in sickle cell patients (1, 2). This alarming rate 

is attributed to either tropical infectious 

diseases or non-infectious complications 

including acute anemic crisis (12-14).  

In DRC, the main haplotype of SCD is the 

Central African Republic (CAR) –globin gene, 

the most severe form of the disease (15). In 

this country, it is estimated that approximately 

70% of sickle cell patients require blood 

transfusion and the average blood transfusion 

requirement was 0.4 units per patient-year (12, 

14). 

Hematologic effects of iron overload were 

increased MCHC, reticulocyte count, RDW, 

and dense cells. The increase of this 

hematologic parameters leads to vasooc-

clusive events and organ damages (16, 17). 

However, population with sickle cell anemia 

living in Sub-Saharan Africa are confronted to 

malnutrition, malabsorption, growth spurt, 

infections, geohelminth infections and iron 

deficiency as reported in previous studies (11, 

18-20).  

Despite this high prevalence of the disease and 

the rate of blood transfusion in our midst, 

information about iron status in population 

suffering from SCA in DRC are unknown. 

Probably this data is under-reported in sickle 

cell Congolese patients, poverty and the 

paucity of pediatricians and hematologists in 

this country should contribute to this fact. To 

our knowledge, in Central Africa region, none 

available epidemiological data have been 

reported. In this context, dietary iron 

requirements are unclear in patients suffering 

from sickle cell anemia in this region. We 

hypothesized than iron status influences the 

severity of sickle cell anemia, especially in 

Congolese patients living in Kinshasa, the 

Democratic Republic of Congo.  

Our ultimate goals are to develop the basis for 

designing and implementing effective 

preventive interventions for post-trans-

fusional complications in sickle cell patients. 

In this first report, we assess iron status in 

sickle cell patients living in Kinshasa, DRC. 

Methods 

Study design and participants 

This was a cross-sectional and multicenter 

study conducted over a 3-month period. The 

study was conducted in Sickle cell centre of 

Yolo. This hospital provides most of the non-

private paediatric beds in Kinshasa for sickle 



 

cell patients. The number of consultations per 

year is approximately 6,500.  

Patients were selected in the outpatient clinic 

of Sickle Cell Centre of Yolo. Study patients 

included 211 confirmed SCA patients 

consecutively recruited while 74 with normal 

Hb (Hb-AA) were enrolled as the control in 

the study. The characteristics of the studied 

patients are summarized in table-1.  

We excluded subject with (i) history of sickle 

cell crisis during the period of study; (ii) 

initiated antibiotics treatment prior to seeking 

medical care; (iii) previous blood transfusion 

in the 3 months prior to the study; (iv) initiated 

hydroxyurea therapy (v) patient on red cell 

exchange transfusion.  

Laboratory analysis 

Five ml of venous blood sample was drawn 

from each study participant into an EDTA 

tube, used to determine hematologic 

parameters. Hematologic parameters analysis 

was performed at Institut National de 

Recherche Biomédicale (INRB) of Kinshasa 

using an automate Sysmex XS – 1000 i 

(Lincolnshire, USA). 

The blood sample from each participant was 

collected into an EDTA tube, and used to 

determine haemoglobin and protein 

electrophoreses. Sickle cell screening was 

performed using semi-automated agarose gel 

electrophoresis technique with the Hydrasis II 

apparatus (SEBIA, France). Sickle cell anemia 

was diagnosed in presence of production of 

mostly Hb S with no Hb -A. 

Serum iron assay was performed at 562ղm 

with a Thermo Genesys 10S Bio 

spectrophotometer (USA). Serum iron 

concentration was calculated in µg/dl, then 

converted in µmol/L with the conversion 

factor given by the manufacturer: µg/dl x 

0.179= µmol/L. The reference values were: 

Men (11.6-31.3 µmol/L), Women (7.16-

26.85).  

Hematological and biochemical analyzes were 

performed in the laboratory of the Institut de 

Recherche Biomédicale (INRB) at Kinshasa, 

the DRC. 

Case definitions  

We conceive a clinical phenotype score built 

up by recording the individual scores related to 

the most relevant medical history parameters 

(Table-2).  

The following definitions were applied: 

asymptomatic clinical phenotype (ACP) 

(score ≤ 5), moderate clinical phenotype 

(MCP) (score between 6 and 15), and severe 

clinical phenotype (SCP) (score ≥ 16). 

Microcytic anemia was defined as a mean red 

cell corpuscular volume < 75 Fl; Macrocytic 

anemia was defined as a mean red cell 

corpuscular volume < 105 Fl 

Ethical consideration 

Ethical approval for the study was granted by 

the Ethical Committee of the Public Health 

School of the University of Kinshasa, 

Kinshasa, DRC (ESP/CE/027B/2011), in 

compliance with the principles of the Helsinki 

Declaration II. The aim and the procedures of 

the study were explained to the participants. 

Written informed consent was obtained from 

the patients before the samples and patient data 

were collected. The participants were 

informed that they could withdraw anytime 

without further obligation. 

Data management 

All data obtained from the study were 

manually entered into a microcomputer using 

the Excel Microsoft 2003. After data cleaning 

(control for quality and coherence), they were 

exported on SPSS 17.0 for further analysis. 

Data are represented as means ±SD when the 

distribution was normal and median with 

range when the distribution was not normal. 

Frequency of various clinical and laboratory 

findings are expressed as proportions (%). The 

analysis of Student's t-test was used for 

comparisons of means. The ANOVA, Chi² or 

Fischer’s exact (for the cell with expected 

frequency less than 5 in two by two table more 



 

than 20%) tests were used to compare 

differences among categorical variables. A p 

value <0.05 was considered significant. 

Results  

The mean hemoglobin, hematocrit and red 

blood cell levels tended to be lower in subjects 

with Hb-SS than in non-Hb-SS subjects. The 

difference between the two groups was 

statistically significant (Table 1). 

The mean white blood cell, Platelets and 

reticulocytes levels tended to be higher in 

subjects with Hb-SS than in non-Hb-SS 

subjects. This tendency was significantly 

decreased compared to corresponding values 

in control group (Table 2). 

The mean of MCV was similar between the 

two groups (p=0.586).  

A significantly higher proportion (17.1%) of 

subjects with microcytosis were subjects with 

Hb-SS compared to those with non-Hb-SS 

(5.3%).  

Macrocytosis was a rare event and was found 

in 5 (2.4%) subjects with Hb-SS. No case of 

macrocytosis was detected in non-Hb-SS 

group (table 3). 

In Hb-SS group, serum iron level tended to be 

higher than in  Hb-AA one.  However, there 

was no statistically significant difference 

between the two groups (Table 4). 

The means of Hemoglobin, hematocrit and red 

blood cell levels were significantly higher in 

sickle patients with ACP (p <0.001). Details of 

comparative value are given in Table 5.  

The means of reticulocytes and MCV were 

significantly lower in sickle patients with ACP 

(p =0.009).  

The means of TCMH and serum iron were 

similar between the three groups (p=0.586).  

Microcytosis was found in 18.6% of sickle cell 

patients with ACP phenotype, in 19.3% of 

patients with MCP phenotype and 11.3% of 

children with SCP phenotype. Macro-cytosis 

was a rare event and was found in 2.3% of 

sickle cell patients with ACP phenotype, in 

0.9% of patients with MCP phenotype and 

5.7% of subjects with SCP phenotype. 

The means of hemoglobin, hematocrit, MCV 

and TCMH were similar between males and 

females with Hb-SS. However, in the non-Hb 

SS group, hemoglobin, hematocrit, MCV and 

TCMH tended to be significantly higher in 

males than in female subjects.  

The means of hemoglobin levels were similar 

in males with ACP, MCP in comparison with 

female with the same phenotypes, 

respectively. However, this value tended to be 

significantly higher in males with SCP than in 

females with the same phenotype. 

The means of serum iron levels tended to be 

higher in males with ACP, MCP and SCP in 

comparison with female with the same 

phenotypes, respectively. 

In the Hb-SS group, the MCV and TCMH 

tended to be lower in Hb-SS subjects with 

microcytosis than in Hb-SS subjects without 

microcytosis. The difference between the two 

groups was statistically significant.  

The mean of serum iron level tended to be 

lower in Hb-SS subjects with microcytosis 

than in Hb-SS subjects without microcytosis. 

However, there was no statistically significant 

difference between the two groups.  

The MCV tended to be significantly higher in 

Hb-SS subjects with macrocytosis than in Hb-

SS subjects without macrocytosis.  

The mean of serum iron level tended to be 

lower in sickle cell male than in sickle cell 

female. The difference between the two groups 

was statistically significant (p=0.043). In the 

non-Hb SS group, the mean of serum iron level 

tended to be significantly higher in males than 

in females (p= 0.039). 



 

Discussion  

The present study is the first attempt to 

describe the iron status in the sickle cell 

population in Central Africa. Despite the high 

prevalence of SCA and the high rate of blood 

transfusion, serum iron status screening is not 

recommended in health care policy in DRC. 

This situation is mainly due to resource 

deficiencies that range from inadequate 

healthcare budgets to scarce laboratory 

facilities (21).  

In addition, the iron status remains a matter of 

controversy (22).  Few previous papers show 

that iron deficiency leads to a reduction of the 

MCHC induced and may ameliorate sickling 

(23-25).  

This situation of controversy is also due to 

availability of an adequate iron source 

potentially from increased red cell turnover 

and from the increased risk of blood 

transfusions, particularly in low resource-

settings and endemic malaria area such as the 

DRC (12, 13, 26). 

In Hb-SS group, Hb levels tended to be 

significantly lower in comparison with Hb-AA 

group. These results are in consonance with 

previous studies (27, 28). Among Hb-SS 

group, the present study shows that sickle cell 

patient with ACP have a high mean steady-

state hemoglobin concentration compared to 

those with MCP and SCP (p <0.001). A high 

mean steady-state hemoglobin concentration 

has previously been shown to correlate with a 

decreased risk of severity of the disease (10, 

29, 30). 

In the Hb-AA group, Hb was markedly 

decreased in female group compared to male 

group. This observation appears in line with 

such evidence that increase of Hb is 

predominantly in male. The major factors 

influencing Hb level in human are testosterone 

level and the presence of menstruation (31-

33). 

In females’ subjects, Hb levels tended to be 

lower in comparison with males. However, 

there was no significant difference. These 

results suggest that specific patho-

physiological models should be defined in 

sickle cell patients living in our midst. 

Our study showed that the sickle cell subjects 

had a serum iron levels in the normal range and 

comparable to that of non-SCD. 

In the Hb-AA group, iron levels tended to be 

significantly lower in female in comparison 

with male. These results are in consonance 

with previous studies (32, 34). However, in the 

Hb-SS group, iron levels tended to be 

significantly higher in female in comparison 

with male. 

Sickle cell disease is a chronic inflammatory 

disease and in this condition a low serum iron 

may not represent iron deficiency. The 

concentrations of iron in the serum are 

significantly affected, and decrease rapidly as 

part of the acute phase response after the onset 

of the inflammation irrespective of the status 

of the iron stores in the body (35).  

Evaluation of serum iron requires the 

association of biochemical tests. Iron 

deficiency causes a microcytic anemia 

(MCV< 75 fl) and macrocytic anemia 

(MVC >105 fl) is caused by folates 

deficiencies.  

In our cohort, mean of MCV between Hb-SS 

group and Hb-AA was comparable. Chronic 

hemolysis and polytransfusion may suggest 

that iron deficiency is low in sickle cell 

patients living in our environment (36). 

However, most cases of microcytic anemia 

were reported in Hb-SS group (17.1%) 

compared to 6.1% in Hb-AA group (table-1). 

In tropical environment, microcytic anemia 

may be associated with inadequate food intake 

and spoliation of iron due to infectious and 

parasitic diseases (37, 38). In our cohort, 

serum iron, MCV and reticulocytes were 

markedly decreased in Hb-SS group with 

microcytic anemia compared to Hb-SS group 

without microcytic anemia. However, the 

mean Hb and Ht levels were comparable 

between the Hb-SS group with microcytic 



 

anemia and Hb-SS group without microcytic 

anemia. These observations can be explained 

by the fact that iron deficiency resulted in 

increased production of red blood cells (39). 

Regarding the clinical phenotype in our 

cohort, the distribution of microcytic anemia 

was comparable between the three groups. 

These observations can be explained by the 

fact that nutritional status may influence the 

severe nature of the disease but probably the 

severity of the disease is not necessarily 

related to the nutritional status.  

Macrocytic anemia (> 105 fl) was present in 

only 2.4% of patients suffering from SCA. Hb 

level, red blood cell count and reticulocytes 

were significantly decreased in Hb-SS group 

with macrocytic anemia compared to Hb-SS 

group with microcytic anemia. In contrast, 

serum iron and reticulocytosis were 

significantly increased in Hb-SS group with 

macrocytic anemia compared to Hb-SS group 

with microcytic anemia. In our context, the 

macrocytic anemia may be associated with 

hypermetabolism in sickle cell anemia and due 

to nutritional deficiency (18, 40, 41). 

Conclusion 

Iron deficiency is not uncommon and may be 

under-reported in sickle cell patients living 

under tropical environment. In this study, it 

appears that one in 5 patients with SCA had 

iron deficiency and only 2.4% had folate 

deficiency. Men are more affected than 

women. There is no difference between the 

different clinical phenotypes. We recommend 

serum iron evaluation in the patients suffering 

from SCA in DRC and to individualize the 

treatment of each patient.  
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Table 1: Relationship between haematological variables in study population 
 

Variables Group 1 (Hb-SS) 

n = 211 

Group 2 (Hb-AA) 

n = 74 

P 

Age (years) 21.20±10.72 29.75±15.43 0.001 

Hb (g/dl) 7.66±1.65 12.54±1.81 0.001 

Htc (%) 23.54±4.98 39.28±4.77 0.001 

RBCs (×106/µl) 3.02±0.80 4.87±0.56 0.001 

WBC (×103/µl) 12.64±6.18 5.16±1.24 0.001 

Reticulocytes (%) 15.53±10.53 0.84±2.33 0.001 

Platelets (×103/ µl) 295.68±175.31 207.19±65.74 0.001 

MCV (fl) 80.27±11.13 80.86±6.62 0.586 

TCMH (g/dl) 32.53±1.60 31.84±1.25 0.001 

Microcytosis (%) 36 (17.1%) 4(5.3%) 0.011* 

Macrocytosis (%) 5 (2.4%) 0 (0) 0.33** 

Serum iron (µmol/l) 17.39 ± 10.62 16.05 ± 6.42 0.2 
* : Chi-square test ; ** : Fisher test  

Table 2: Relationship between hematological variables of sickle cell disease by clinical phenotype 

 

Variables 
GROUP 1 (Hb-SS) n = 211 

ACP (n = 43) MCP (n = 115) SCP (n = 53) P (anova) 

Age (years) 25.91±10.0 20.47±11.20 18.94±9.14 0.003 

Hb (g/dl) 9.12±1.71 7.50±1,27 6.81±1.56 0.001 

HbF (%) 15.72±7.37 2.88±4.55 0.00 0.001 

Htc (%) 28.09±5.40 23.02±3.75 20.96±4.61 0.001 

RBCs (×106/µl) 3.65±0.85 2.99±0.65 2.56±0.74 0.001 

WBC (×103/µl) 8.91±4.05 12.97±6.33 14.98±5.98 0.001 



 

Reticulocytes (%) 11.33±9.14 16.16±10.30 17.57±11.31 0.009 

Platelets (×103/ µl) 249.07±104.35 288.41±157.35 349.11±236.86 0.016 

MCV (fl) 78.66±11.63 79.01±10.39 84.31±11.49 0.009 

TCMH (g/dl) 32.56±1.24 32.55±1.46 32.48±2.11 0.958 

Microcytosis (%) 8(18.6%) 22(19.3%) 6(11.3%) 0.427* 

Macrocytosis (%) 1(2.3%) 1(0.9%) 3(5.7%)  

Serum iron (µmol/l) 16.46 ± 8.15 18.51 ± 12.16 15.75 ± 8.52 0.24 
* : : Chi-square test  

Table 3: Relationship between serum iron and hematologic variables by gender 

 

Variables 
Group 1 (Hb-SS) n = 211 Group 2 (Hb-AA) n = 74 

Males (n = 96) Females (n =115) p Males (n = 20) Females (n = 54) p 

Hb (g/dl) 7.77 ± 1.75 7.56 ± 1.56 0.349 14.05 ± 1.44 11.99 ± 1.61 0.001 

Hct (%) 23.98 ±5.22 23.16 ± 4.77 0.237 43.29 ± 3.99 37.82 ± 4.17 0.001 

MCV (fl) 78.60 ± 10.37 81.68 ± 11.60 0.046 83.73 ± 6.49 79.82 ± 6.41 0.023 

TCMH (g/dl) 32.38 ± 1.69 32.67 ± 1.51 0.191 32.43 ± 0.80 31.63 ± 1.33 0.014 

Platelets  ( ×103/ µl) 279.43 ± 131.07 309.36 ± 204.91 0.202 184.55 ± 62.92 215.42 ± 65.35 0.072 

Serum iron (µmol/l) 15.78 ± 9.56 18.75 ± 11.31 0.043 18.58 ± 6.15 15.13 ± 6.32 0.039 

Table 4: Relationship between haematological variables by sex in the three clinical phenotypes 

 

Variables 
ACP (n = 43) MCP (n = 115) SCP (n = 53) 

M (n=11) F (n=32) p M (n=55) F (n=60) p M (n=31) F (n=22) p 

Hb (g/dl) 9.93 

± 1.49 

8.84 

± 1.72 

0.069 7.63 

± 1.62 

7.38 

± 0.85 

0.32 7.26 

± 1.52 

6.18 

± 1.43 

0.012 

Hct (%) 30.97 

± 4.71 

27.10 

± 5.33 

0.039 23.38 

± 4.68 

22.70 

± 2.65 

0.351 22.56 

± 4.42 

18.71 

± 3.95 

0.002 

MCV (fl) 77.48 

±10.28 

79.06 

±12.18 

0.702 77.36 

±10.25 

80.49 

±10.37 

0.108 81.17 

±10.47 

88.72 

± 11.66 

0.017 

TCMH (g/dl) 32.32 

± 1.03 

32.65 

± 1.31 

0.455 32.55 

± 1.66 

32.55 

± 1.26 

0.99 32.09 

± 1.92 

33.02 

± 2.27 

0.117 

Platelets 

( ×103/ µl) 

225.36 

± 99.16 

257,22 

±106.36 

0.389 279.98 

±114.38 

296.00 

± 188.55 

0.581 297.65 

±163.10 

421.64 

±302.48 

0.06 

Serum iron 

(µmol/l) 

14.20 

± 5.33 

17.24 

± 8.86 

0.292 16.76 

± 11.19 

20.09 

± 12.86 

0.145 14.64 

± 7.41 

17.31 

± 9.34 

0.265 

M : Males, F : Females 

Table 5: Relationship between haematological variables in the sickle population with microcytosis and in 

the sickle cell population with macrocytosis in study group 

 

Variables 

 (Hb-SS) (n = 211) 

Microcytosis + 

n = 36 

Microcytosis - 

n = 175 

P* Macrocytosis + 

n = 5 

Macrocytosis – 

n = 206 

p** 

Hb (g/dl) 7.56 ± 1.38 7,68 ± 1.70 0.684 6.0 ± 0.93 7.69 ± 1.64 0.009 

Hct (%) 23.91 ± 4.03 23.46 ± 5.17 0.626 18.44 ± 1.50 23.66 ± 4.97 0.004 

RBCs (×103) 3.78 ± 0.70 2.86 ± 0.73 0.001 1.71 ± 0.21 3.05 ± 0.78 0,001 

Reticulocytes (%) 10.18 ± 6,43 16.63 ± 10.88 0.001 27.8 ± 12.38 15.23 ± 10.34 0.014 

MCV (fl) 63.64 ± 4.93 83.71 ± 8.68 0.001 108.08 ± 5.03 79.59 ± 10.34 0.001 

TCMH (g/dl) 31.53 ± 1.88 32.74 ± 1.46 0.001 32.56 ± 4.55 32.53 ± 1.49 0.607 

Serum iron (µmol/l) 14.68 ± 9.19 17.95 ± 10.84 0.093 26.12 ± 11.07 17.18 ± 10.55 0.026 

* : t Student test, ** : Wilcoxon test 



 

 


