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ABSTRACT  

  

The pregnant women belonging from a poor socioeconomic class, in the third trimester of pregnancy suffer from 

iron deficiency anemia. The understanding of the variability of micronutrient status markers during pregnancy is 

limited.  A cross sectional study was conducted during January 2010 to  December 2010. Based on hemoglobin 

concentration the women in third trimester of pregnancy were divided into anemic group (Hb<11gm/dL) and 

non anemic group (Hb > 11 g/dl)  as control.  The anemic pregnant women had shown low levels of 

hemoglobin, PCV, RBC count, mean cell volume (MCV), and mean cell hemoglobin concentration (MCHC) as 

compared to normal control pregnant women. The RBC’s were hypochromic and microcytic in anemic pregnant 

women. The anemic pregnant women also had shown low levels of serum iron and serum vitamins A, E, & C as 

compared to normal control pregnant women in the third trimester of pregnancy. Based on this study we suggest 

that in late pregnancy (3
rd

 trimester) the pregnant women should not only be supplemented with iron, but they 

must be supplemented with antioxidant vitamins  
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INTRODUCTION  
 

Iron deficiency anemia refers to anemia that is 

caused by lower level of iron. It occurs when the 

dietary intake or absorption of iron is insufficient, 

and hemoglobin cannot be formed.
(1)

 Iron 

deficiency anemia during pregnancy is associated 

with increased risk of maternal mortality, 

premature delivery and low birth weight 
(2)

. There 

is an association between maternal iron deficiency 

anemia and postpartum depression, with poor 

results in mental and psychomotor performance 

testing of offspring 
(3)

.  

 

In pregnancy red cell mass increases substantially 

however plasma volume expands more. Low level 

of hemoglobin or serum ferritin may be associated 

with high plasma volume expansion 
(4)

. In iron 

deficiency the cells are hypo chromic & microcytic, 

depends on the severity of anemia 
(5)

. Hamdy et al 

had demonstrated a strong relationship between 

serum levels of vitamin A & blood hemoglobin 

concentration during pregnancy in poor Egiptian 

families 
(6)

. Vitamin A is involved in the 

pathogenesis of anemia by enhancing the growth 

and differentiation of erythrocyte progenitor cells 

and mobilization of iron from tissues 
(7)

. It was 

estimated that 10 million pregnant women are 

deficient of vitamin A, which is associated with 

increased maternal morbidity & mortality 
(8)

. 

Ascorbic acid is important for the modulation of 

ferritin synthesis and iron storage 
(9)

. Ascorbic acid 

supplementation increases dietary iron absorption 
(10)

. Vitamin E is used to treat the iron deficiency 

anemia & has therapeutic advantage 
(11)

.  Vitamin E 

scavenges free radicals and may prevent 

destruction of RBC’s in glucose –6 – Phosphate 

dehydrogenase deficient hemolytic anemia 
(12)

. The 

maternal micronutrient deficiencies are wide spread 

in Pakistan and are potentially associated with 

maternal undernutrition & intrauterine growth 

retardation. Therefore the study was planned to 

reveal out the status of vitamins in anemic pregnant 

women in the third trimester of pregnancy residing 

in Karachi, Pakistan. The aim of the study is to 

evaluate the prevalence of iron deficiency anemia 

in anemic and non anemic pregnant women during 

3
rd

 trimester, in poor socio – economic class of the 

society and to correlate the level of essential 

micronutrients to anemia. 



Kousar et al., World J Pharm Sci 2014; 2(11): 1460-1464 

1461 

 

MATERIAL AND METHODS 

 

The pregnant women (after 24 weeks of gestation) 

having no symptoms of any disease were selected 

from the gynae department of Al – Khidmat 

Hospital, Karachi, Pakistan during January 2010 to 

December 2010. The pregnant women (after 24 

weeks of gestation) were divided into two groups 

on the basis of the blood level of hemoglobin. The 

anemic pregnant women (after 24 weeks of 

gestation) had low hemoglobin(less than 11 gm/dl) 

and low hematocrit (less than 33%). The 20 control 

pregnant women (after 24 weeks of gestation) 

having no symptoms of anemia and Hemoglobin 

level above 11 g/dL were included in the study. 

The past and present history of anemic pregnant 

women and control pregnant women was taken by 

filling Performa. The study was approved by 

ethical committee  of Department of Biochemistry, 

University of Karachi, Pakistan. The analysis of the 

blood samples were performed at Hematology 

Research unit, Department of Biochemistry, 

University of Karachi. About 10 ml. blood was 

taken from both control and anemic patients. Two 

ml. blood was collected in heparinised tubes & the 

blood was analyzed for hemoglobin level, Total 

blood cell count, platelet count by (sysmex XS – 

1000) automated hematology analyzer. The blood 

was analyzed for serum iron and serum total iron 

binding capacity by Kit. Supplied by Firrimat 

Company. Blood Ascorbic acid was estimated 

by2,4-dinitro-phenylhydrazone method 
(13)

, Alpha 

tocopherol by Bakar & Frank Method
(13)

 , Retinol 

was estimated by trifluoroacetic acid method,
 (13)

 

random glucose was estimated by kit method 

supplied by Human diagnostic company. 

 

Statistical analysis: For statistical analysis, 

statistical package for social science (SPSS version 

11.0) was used. The anemic and control were 

analyzed by students t test.  

 

RESULT 

 

Twenty control and fifty anemic pregnant women 

were included in the study. Table – 1 shows age, 

BMI and past history of control and anemic 

pregnant women. The abortion percentage was high 

in anemic pregnant women as compared to control 

pregnant women, where as none of the control & 

anemic women were suffering from Thalassemia. 

The percentage of PV bleeding was more frequent 

in the anemic pregnant women as compared to 

control women (Table – 2). The variation of 

hematological parameters in control and anemic 

pregnant women are summarized in (Table – 3) 

which shows low hemoglobin level in anemic 

pregnant women as compared to control pregnant 

women in the third trimester of pregnancy. The 

morphology of RBC’S shows that most of the 

anemic women’s RBC’S were anisocytotic, 

microcytic, and hypochromic. (Table – 4) The level 

of serum iron, Ascorbic acid, Retinol & β – 

Carotene was low in anemic pregnant women as 

compared to control pregnant women. The level of 

serum total iron binding capacity (TIBC) was high 

in anemic as compared to normal control pregnant 

women (Table – 5)  

 

DISCUSSION 

 

Anemia during pregnancy and the post partum 

period is caused by iron deficiency and is a 

significant worldwide issue. In under developed 

countries anemia is a major contributory factor to 

maternal morbidity and mortality 
(14)

. Inadequate 

antenatal care along with poor knowledge of 

dietary needs of pregnant women and over all poor 

socio economic conditions are responsible for this 

disease 
(15)

.  During pregnancy there are variation 

of hemoglobin at different trimester, the lowest 

values meeting this definition were, 11 gm/dl(first 

trimester). 10.5g/dl (second trimester), more than 

11 g/dl (third trimester) 
(16)

. In the present study 

low level of hemoglobin, packed cell volume 

(PCV), RBC’s Count, mean cell volume (MCV), 

mean cell hemoglobin concentration (MCHC), 

mean cell hemoglobin (MCH), were found in 

anemic patients as compared to control pregnant 

women (Table – 3) as was found by Marahatta 
(17)

. 

Morphologically RBCs of anemic pregnant women 

were hypochromic, and microcytic, (Table – 4) 

because of the deficiency of iron, & due to higher 

oxidative stress 
(18)

. 

 

Maternal glucose intolerance complicates up to 

10% of pregnancies, because of either preexisting 

diabetes, or disease that begins during gestation 
(19)

. 

Macrosomia, hypoglycemia, and iron deficiency 

result from worsening glycemic control late in 

pregnancy, during the last trimester 
(20)

. There is no 

significant difference in the random glucose level 

between the anemic pregnant women and pregnant 

control subjects (Table – 5) in the third trimester of 

pregnancy. The pregnancy increases iron 

requirement to nearly 6 mg/day by second and third 

trimester due to high growth rates of the placenta & 

fetus, and the expansion of the maternal and blood 

cell mass. A sufficiently low hemoglobin level, and 

low hematocrit by definition make the diagnosis of 

anemia 
(21)

. Iron is carried in the blood attached to 

the protein transferrin. The ratio of serum iron to 

TIBC is the most specific indicator of iron 

deficiency. In the present study a low percentage of 

transferrin saturation was found in anemic pregnant 

women as compared to control pregnant women 

(Table – 5), in the third trimester of Pregnancy. 

Synthesis of red blood cells requires an adequate 
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supply of nutrients including iron, folate, vitamin 

B12 and ascorbic  acid 
(22)

. Vitamin A is involved in 

the pathogenesis of anemia, through diverse 

biological mechanisms, such as the enhancement of 

growth and differentiation of erythrocyte 

progenitor cells, potentiation of immunity to 

infection. Infections can lower the biochemical 

level of both iron and vitamin A 
(23)

. In the present 

study a significant decrease in the level of vitamin 

A was found in anemic pregnant women as 

compared to control subjects, (Table – 6) as was 

found by Ma et al 
(24)

 and suhail et al 
(25)

. Vitamin C 

is an important antioxidant which is necessary for 

the synthesis of red blood cells 
(26)

. It improves 

hemoglobin & serum iron, and also influences the 

storage and transport of iron in the body. Ascorbic 

acid increases dietary iron absorption in iron 

depleted women 
(10)

. In the present study a low 

level of blood vitamin C was observed, Ma et al 
(24)

 

also found low level of vitamin C in anemic 

pregnant patients. The decrease in endogenous 

ascorbic acid may be due to its extensive use as 

antioxidant to protect the gastrointestinal tract from 

the free radical damage during decreased iron level 

& increased level of lipid peroxidation products 
(27)

. 

Deficiency of vitamin E in humans result a 

shortening of red cell life span 
(28)

. Vitamin E 

provides a substantial improvement in the 

pathophysiology of hemolytic anemia 
(29)

. Shamim 

et al 
(30)

 had found a positive association between α 

– tocopherol and hemoglobin in early pregnancy. 

Serum α – tocopherol level is low in anemic 

pregnant women as compared to pregnant control. 

Vitamin E is a chain breaking antioxidant, involved 

in the inhibition of propagation of free radicals 

generation during Iron deficient anemia and  its 

level is decreased in the third trimester of 

pregnancy 
(31)

. In the present study, a decline in the 

level of serum vit. A , C. & E had been found in 

anemic pregnant women as compared to control 

pregnant women (Table – 5) in the third trimester 

of pregnancy. It is concluded that in pregnancy 

women should not only be supplemented with iron, 

but the antioxidant vitamins such as vit. A, vit. C, 

& vit. E should also be given to anemic pregnant 

women to avoid anemia. 

  

Table – 1: Variations of Age, BMI and Past history of pregnant control and anemic pregnant women  

Parameters Control (20)  Anemic (50) 

Age (years) 27.05 ± 1.12 25.53± 0.74 

B.M.I Kg / m2 24.12 ± 0.89 24.89± 0.61 

Abortion  0% 13% 

Thalassemia  0% 0% 

Blood transfusion  6.6% 10% 

Previous Baby weight (Lbs) 4.2±0.72 4.48±0.60 

 

 Table – 2: Prevalence of Present history of anemic and control pregnant women  

Total Cases  Control  

(20) 

Anemic  

(50)  
Pv bleeding (percent) 5 16.6 

Malena (percent)  15  50 

Pregnancy month 7.0 ± 0.22 7.16 ± 0.17 

Number of Children  2.35±0.28 2.0± 0.23 

 * P<0.05 as compared to control pregnancy women 

 

         Table – 3: Variation of Hematological parameters in control pregnant and anemic pregnant women.  

 *P<0.05 as compared to control pregnant women 

Parameters  Control  

(20)  

Anemic  

(50) 

Haemoglobin (gm/dL) 11.29± 0.17 8.32*± 0.16 

Packed cell volume (%) 34.79 ± 0.90 27.57* ± 0.41 

RCBCs (million/ml) 4.17 ± 0.12 3.71* ± 0.08 

Mean cell volume                                                                                                                                                                         

(MCV) (fL) 

83.96 ± 1.83 65.08*± 0.73 

Mean Cell Hb (MCH) (Pg) 28.44± 0.70 24.11*± 1.01 

Mean cell Hb. Concentration 

(MCHC) (Percent) 

33.96± 0.47 30.45*± 0.31  

W.B.C (Cell/µl) 9305.00± 458.0 11884.0± 2692.39 

Neutrophils (%) 67.70 ± 1.38 73.06± 0.93 

Lymphocytes (%) 23.20± 1.27 21.28± 0.93 

Eosinophils (%) 3.05± 0.39 2.26± 0.20 

Monocytes (%) 4.45± 0.34 3.18 ± 0.19 

Platelet count- 103x cell/µl 251.35± 152.85 282.60± 231.60 
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Table – 4: Variation in the morphology of RBC’s  in control pregnant women & 

anemic pregnant women 

 

Table – 5: Variation of serum iron, TIBC, Retinol, β – carotene and alpha tocopherol in control pregnant 

& anemic pregnant women.  

 

 

 * P < 0.05 as compared to control pregnant women 
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