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ABSTRACT  
Aims: 1 To study and compare the serum levels of iron and TIBC in women with normal pregnancy and 

preeclampsia.2.To study the correlation of serum levels of iron with TIBC women with preeclampsia. Materials and 

Methods: Hospital based study of 30 preeclamptic cases and 30 age matched controls without having 

preeclampsia in the age group of 20-45years. Results: Mean serum Iron levels were significantly higher in cases 

(198.0 ± 6 mcg/dl) as compared to controls (125.2 ± 32.5 mcg/dl) (P<0.001) and  serum TIBC levels were 

significantly  lower in  cases (200.0 ± 56.5mcg/dl) as compared to controls (272.2±38mcg/dl).Conclusion: 

Increased serum Iron  level is strongly associated with Preeclampsia.  
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INTRODUCTION  

Pregnancy is a physiological state associated with 

many alterations in metabolic, biochemical, 

physiological, hematological and immunological 

processes. If these changes are exaggerated, they can 

lead to complications during pregnancy. [1] 

Globally, an estimated 2,87,000 women died during 

pregnancy and childbirth in 2010, of which India 

accounted for approximately 19% (56,000) deaths.[2] 

Preeclampsia is one of the major causes of maternal 

and perinatal  mortality  and morbidity. It is one of 

the commonest medical disorder diagnosed by 

obstetricians in clinical practice.[3]
 

Although the pathophysiology of preeclampsia 

remains undefined, placental ischemia or hypoxia is 

widely regarded as a key factor. [4,5] Inadequate 

trophoblast invasion leading to incomplete 

remodeling of the uterine spiral arteries considered 

to be a primary cause of placental ischemia.[6]
 

When tissues become ischemic, reactive oxygen 

species such as superoxide and  hydrogen peroxide 

are produced, but neither of these is reactive enough 

to initiate cellular   damage directly.[7,8] However, in 

the presence of catalytic amounts of transition metal 

ions, particularly iron, which may arise in the ischemic 

placenta by destruction of red blood cells from 

thrombotic, necrotic and hemorrhagic areas these 

species can generate the highly   reactive  hydroxyl 

radical by Fenton chemistry.[9] This radical can 

initiate the process of lipid peroxidation which, if 

uncontrolled, may result in endothelial-cell 

damage.[10,11]
 

The purpose of this study is to determine the increase 

in the Iron and decreased Total Iron Binding Capacity 

(TIBC) in women with preeclampsia when compared 

to normal pregnant women. 

 

MATERIAL AND METHODS 

The study subjects were selected based on inclusion 

and exclusion criteria a total number of 60 subjects. 

30 women with preeclampsia were selected as cases 

and 30 women with normal pregnancy were selected 

as controls for the present study. A proforma was 
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used to record relevant information and study 

subjects. 

Control group-30 Age matched healthy pregnant 

women of ≥20 weeks of gestation with BP ≤140/90 

mm of Hg and without proteinuria were included. 

Case group - 30 Women with hypertensive disorders 

of pregnancy were selected as per   the guidelines 

given by National High Blood Pressure Education 

Programme (NHBPEP 2000). This group included 30 

diagnosed cases of preeclampsia in age group of 20-

45 years. 

Inclusion criteria: Pregnant female of ≥20 weeks of 

gestation with blood pressure ≥140/90 mmHg noted 

first time during pregnancy on ≥2 occasions at least 6 

hours apart with proteinuria of ≥1+ (≥30mg/dl) by 

dipstick method in a random urine sample were 

considered as having preeclampsia. 

The pregnant women were excluded from the study 

with the H/O chronic hypertension, diabetes mellitus 

and/or who are on insulin therapy or hypoglycaemic 

drugs and diagnosed liver, cardiac or renal diseases or 

any other major illness. 

Collection of blood samples for the study: 

About 3ml of venous blood will be collected under 

aseptic precaution in a sterile   bulb from selected 

subjects. Then the serum is separated by 

centrifugation which is used for estimation of Iron 

and TIBC.            

In all the subjects serum concentrations of   iron and   

TIBC were estimated using ferrozine method [12, 13] 

using Roche 400 auto analyser. 

 

RESULTS 

A total of 30 cases and 30 controls were studied. 

Table a showsThe mean age and mean POG of 

controls and cases were similar which was statistically 

not significant. Table b shows mean  concentrations 

of serum levels  of  Iron and   TIBC    of  controls are  

125.2 ± 32.5 mcg/dl, 272.2 ± 38.0mcg/dl and  in the 

cases  198.0 ± 52.6mcg/dl, 200.1 ± 56.5mcg/dl  

respectively(Graph a and b). 

The statistical analysis by   unpaired student’s t-test 

showed that mean concentration of serum level of 

Iron is significantly increased in subjects with 

preeclampsia when compared to healthy controls (p< 

0.001). The mean concentration of serum level of   

TIBC   significantly decreased in subjects with 

preeclampsia when compared with controls 

(p<0.001). Pearson’s correlation study shows serum 

TIBC negatively correlated with serum iron. (Table c) 

 

 

Table a) Shows comparison of age and period of gestation (POG) of   women with normal pregnancy and 

preeclampsia.  

Variables    Controls 

(n=50) 

Cases 

(n=50) 

Significance 

Age  (Yrs) Mean ± SD 24.7 ± 3.8 25.2 ± 3.9 t*  = 0.65,  p = 0.52,  NS 

POG  (Wks) Mean ± SD 31.4 ± 2.9 30.7 ± 2.4 t* = 1.31,    p = 0.19, NS 

* Unpaired student’s t-test; p>0.05: Non-significant; 

p<0.01 & p<0.05: significant; p<0.001: Highly significant. 

 

 

Table b) Shows serum levels of iron and TIBC in women with normal pregnancy and in preeclampsia. 

Groups  Serum Iron    

 (mcg/dl) 

Serum TIBC   

(mcg/dl)  

Controls Mean ±S.D 125.2 ± 32.5 272.2 ± 38.0 

Cases Mean ±S.D 198.0 ± 52.6 200.1 ± 56.5 

p 0.00 ** 0.00 ** 

* Unpaired student’s t-test; p>0.05: Non-significant; 

p<0.01 & p<0.05: significant; p<0.001: Highly significant. 
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Table c) Shows correlation between serum levels of iron with serum levels of   TIBC: 

 

 

 

  

** Highly significant; * Significant. 

+ sign: Positive correlation; - sign: Negative (inverse) correlation 

 

Graph a) Comparison of serum Iron levels among study groups. 

 
 

 

Graph b) Comparison of serum Total Iron Binding Capacity (TIBC) levels among study groups 

 
 

 

 

 

Relationship between Iron  

and  TIBC 

Pearson’s Correlation  

coefficient ( r ) 

‘p’ value 

 -0.66** < 0.001 
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Graph c) Correlation of serum Total Iron Binding Capacity (TIBC) levels with serum iron levels in cases. 

 
 

DISCUSSION 

Preeclampsia is a multisystem disorder of unknown 

etiology and is unique to pregnant women after 

twenty weeks of gestation. It is progressive disease 

with a variable mode of presentation and rate of 

progression. Hypertension, proteinuria, excessive 

weight gain and edema are the classic clinical 

manifestation. [14, 15] 

It is stated   that increased oxidative stress play a role 

in the   development of preeclampsia. An imbalance 

between pro-oxidants and   antioxidants results in 

oxidative stress which would increase the potential 

for   development of preeclampsia.[16] 

In the present it was found that the mean 

concentrations of serum iron levels are significantly 

increased in subjects with preeclampsia when 

compared to healthy controls (p < 0.001). These 

findings are in accordance with the studies of   

Tasneem Zafar et al, Philip Samuels et al they stated 

that the elevated serum iron derived from hemolysis. 

Hemolysis may be caused by physical destruction of 

red blood cells as a result of intense vasospasm or 

abnormal endothelial cell-erythrocyte interactions. 

[17, 18] Excess iron is postulated as causal factor in 

the oxidative stress i.e in its radical form, which might   

be involved   in   pathogenesis of preeclampsia. [19, 

15] 

HulyaAksoy et al and N.Vitoratos et al they stated that 

the ability of   transferrin to bind with free iron in the 

circulation is decreased. Therefore low serum iron 

binding capacity  seems to contribute  to the harmful  

effect of oxygen free radicals  on the tissues.[20,21]  A  

decreased  Transferrin   level would have led to iron-

dependent OH
•
 formation from H2O2 in these 

patients. This may be a cause of the increase in lipid 

peroxidation in the plasma of the patients with mild 

and severe preeclampsia.[22,23,24] Carl A Hubel   et 

al  and N.Vitoratos et al  they  quoted that  

ceruloplasmin  and transferrin  act in concert  to 

effectively eliminate  iron catalysed free radical 

activity in  the normal circumstances.[25] 

The present study shows that increased Iron species 

and decreased TIBC are important finding in women 

with preeclampsia. Estimation of serum Iron can be 

helpful to assess the progression of the disease.  

 

CONCLUSION 

The findings of this study suggests that increase in 

serum levels of Iron and decrease in serum levels of 

Total Iron Binding Capacity (TIBC) is present in women 

with preeclampsia and they may  have a role in 

pathogenesis of this disease.  Therefore iron status of 

pregnant women could be assessed before giving iron 

supplement as these may cause more harm than 

benefit. 
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