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ABSTRACT 
 
Background: Hypertensive disorder of pregnancy affecting multiple systems and woman has dangerously high blood 
pressure, swelling, and protein in the urine. Therefore serum albumin and uric acid are useful biochemical markers 
reflecting the severity of the occurrence of preeclampsia and eclampsia. Objective: The aim was to study the role of 
albumin and uric acid in preeclampsia and eclampsia. Methods: This is the case-control hospital based study carried in the 
Grant Government Medical College and Sir J.J. Group of Government Hospitals, Mumbai. Normotensive pregnant women 
(n=50) and women with preeclampsia (n=50) and eclampsia (n=50) were included in the study. Both the groups were in 
their third trimester and of same age and same gestational age. Serum albumin and uric acid were estimated by BCG 
endpoint and Uricase – PAP method respectively. Result: The alterations of serum albumin and uric acid levels in 
preeclampsia and eclampsia pregnant subjects were found as compared to those of control group. A negative and 
significant correlation (r = -0.492 and -0.602, p < 0.001) was observed between serum albumin with uric acid in study 
subjects. Conclusion: The results suggest that, albumin and uric acid are important factors in the pathogenesis of 
preeclampsia and eclampsia and are directly related to the severity of disease. 
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INTRODUCTION 
 

During pregnancy, the human body undergoes 

several changes in the process of its alteration to the 

developing fetus. Although these changes are 

physiological, there is potential for morbidity and 

mortality to both mother and fetus.[1] The main site 

of renal injury in hypertensive pregnancy is the 

glomerular endothelial cell. Glomerular dysfunction 

is characterized by depression of the glomerular 

filtration rate (GFR), proteinuria, and 

hypertension.[2] 

Albumin is the protein present in highest 

concentration in the serum.[3] Clinically significant 

excretions of albumin suggest either excessive 

glomerular filtration or proximal tubular damage. 

Hospitalized patients with low serum albumin levels 

experience a fourfold increase in morbidity and six-

fold increase in mortality.[4] Uric acid is the major  
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product of the catabolism of the purine nucleotides, 

adenosine and guanosine. Asymptomatic 

hyperuricemia is frequently detected through 

biochemical screening; because many are at risk for 

renal disease that may develop as result of 

hyperuricemia and hyperuricosuria.[5] 

To determine whether altered concentrations of 

serum albumin and uric acid were associated with 

high-risk pregnancy. We studied women serum 

albumin and uric acid levels in pregnancy induced 

hypertension (PIH) and compared those with 

normotensive pregnant controls. We have also find 

out correlation between these parameters in the study 

subjects. 
 

MATERIALS AND METHODS 
 

This is the case-control hospital based study was 

carried out at Department of Biochemistry, Grant 

Government Medical College and Sir J.J. Group of 

Government Hospitals, Mumbai over the period of 

October 2007 to June 2010. All participants 

completed a medical history form and provided 

informed consent.  

The subjects were pregnant women clinically 

diagnosed as pregnancy induced hypertension (PIH) 

patients during the 24-40 weeks with the age 18–35 
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years visiting the gynecology OPD and wards of the 

Sir J.J. Hospital, The PIH group (n=100) was further 

divided into two subgroups. It comprised 50 

preeclamptic pregnant women and 50 eclamptic 

pregnant women on the basis of blood pressure, 

proteinuria and pathological edema, which are the 

diagnostic criteria of preeclampsia.  

Preeclampsia was diagnosed according to the 

American College of Obstetrics and Gynecology 

(ACOG) criteria: blood pressure higher than 140/90 

mm Hg and proteinuria more than 300 mg/24 hrs 

were observed on at least two occasions more than 6 

hrs apart after the 20th week of pregnancy. 

Preeclampsia was classified as severe if blood 

pressure was higher than 160/110 mmHg, 

proteinuria more than 5g/24 hrs, and in the presence 

of headache, visual disturbances, epigastric pain, 

oliguria, elevated LFT, elevated RFT, 

thrombocytopenia.[6] Eclampsia was described as 

convulsions or coma in a preeclamptic woman.[7] 

Fifty normotensive pregnant (n=50) subjects who 

had not having any acute illness, thyroid, liver, and 

renal diseases were taken as control, who attended to 

the gynecology OPD were included in the study. The 

Institutional Ethical Committee at the Grant Medical 

College and Sir J.J. Group of Government Hospitals, 

Mumbai, India, approved the study. 

Venous blood samples were collected in test tube 

with aseptic precautions. After 2 hours of collections 

sample was centrifuged at 3000 rpm for 5 minutes. 

Serum was separated and collected in polythene tube 

with cork. The sera with no sign of hemolysis used 

for the analysis of albumin and uric acid. Serum 

albumin was measured by BCG endpoint method.[8] 

Serum uric acid was measured by Uricase -PAP 

method.[9] 

Numerical variables were reported in terms of mean 

and standard deviation. Statistical analysis of results 

was done by normal distribution ‘z’ test. In this 

analysis, variables showing ‘p’ value less than 0.05 

and 0.001 were considered to be statistically 

significant and highly significant respectively.  

Pearson correlation test was used to test correlation. 

 

RESULTS 

 

In our study, the mean age in years and the mean 

gestational period in weeks were not statistically 

different in the groups of normotensives, 

preeclamptics and eclamptics. The study participants 

did not differ in their socio-demographic 

characteristics. Hundred percent (100%) of the group 

with preeclampsia and eclampsia were married The 

mean weight in kilograms was statistically different 

in these three groups, being higher for the 

preeclampsia and eclampsia. The systolic blood 

pressure (SBP) was significantly higher for the two 

sub group of PIH subjects than for the normal 

pregnant group. Similar results were noticed for 

diastolic blood pressure (DBP). 

[Table 1] depicts changes in serum profile when 

control group was compared individually with study 

group (preeclampsia and eclampsia). As can be seen, 

significant decrease (p< 0.05) was observed in serum 

albumin whereas, serum uric acid levels were 

showed highly significant increase (p < 0.001). 

 

Table 1: Serum albumin and uric acid in normotensive 

controls and study group (preeclampsia and 

eclampsia). 
Biochemical 

Parameters 

Normotensive 

pregnant 

 (n = 50) 

Preeclampsia  

(n = 50) 

Eclampsia  

(n = 50) 

p 

Value 

Albumin 

(g/dL) 

3.85 ± 0.21 2.89 ± 0.28 2.65 ± 

0.22 

0.0254 

* 

Uric acid 

(mg/dL) 

5.71 ± 1.43 7.29 ± 1.28 8.14 ± 

1.11 

0.0003 

** 

The values are presented in mean ± S.D. ** P < 0.001,   * P < 0.05 

 

[Table 2] showed that there were negative and 

statistically significant correlation found between 

serum albumin and uric acid in preeclampsia and 

eclampsia. Correlation between serum albumin and 

uric acid in preeclampsia and eclampsia pregnant 

group showed in Figure 2. Correlation coefficient (r) 

of them is highly significant (p < 0.001). 

 

Table 2: The correlation between serum albumin and 

uric acid in pregnancy induced hypertension. 

Study 

group 

95% CI of  r r p 

Preeclampsia - 0.628 to - 0.327 - 0.492 0.0001** 

Eclampsia - 0.714 to - 0.460 - 0.602 0.0001** 

** P < 0.001 

 

DISCUSSION 
 

Proteinuria is a major indicator of preeclampsia and 

also one of the diagnostic criteria of its severity. 

Proteinuria develops late in the course of the 

hypertensive disease and its presence is a sign of 

worsening hypertensive disease, especially 

preeclampsia.[10]  

 

Statistically significant (p<0.05) decrease in serum 

albumin level in subjects with preeclampsia and 

eclampsia were observed as compared to that of 

normotensive pregnant control group. Misiani R et 

al. found that hypoalbuminemia in patients with 

pregnancy induced hypertension and urinary 

albumin excretion in patients developing PIH was 

significantly higher than in normal pregnancy from 

the 28th gestational week onwards.[11] The increased 

urinary albumin excretion, decreased serum albumin 

and diastolic blood pressure throughout pregnancy 

suggesting an important physiologic role of 

hemodynamic factors in regulating glomerular 

permeability to albumin. Hypoalbuminemia in 

preeclampsia is the result of reduced hepatic blood 

flow, which is secondary to hypovolemia created by 

higher filtration pressure in the capillaries.[12] 

We observed highly significant increase (p<0.001) in 

serum uric acid level in preeclamptic and eclamptic 
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cases as compared to that of normotensive pregnant 

subjects. The mean serum uric acid level of normal 

pregnant women in the present study (5.71 ± 1.43 

mg/dL) was more than the range (3.5-5.1 mg/dL) 

given by a previous report.[13] The mean serum uric 

acid in preeclamptic women was more than 

normotensive pregnant women. In addition, there 

was significant difference between normotensive 

pregnant women and preeclamptic women. The 

present finding is similar to the findings of previous 

studies.[14-16] Elevated serum uric acid levels are due 

to decreased renal urate excretion which are 

frequently found in women with preeclampsia.[17,18] 

Soluble uric acid impairs nitric oxide generation in 

endothelial cells. Thus, hyperuricemia can induce 

endothelial dysfunction.[19]  

In this study, a negative (r = -0.492) and statistically 

significant (p<0.001) relationship was found 

between serum albumin and uric acid, whereas their 

95% confidence interval of ‘r’ ranged from - 0.628 

to - 0.327 in preeclampsia subjects shown in [Figure 

1]. 

 

 
Figure 1: The correlation between serum albumin and 

uric acid in preeclampsia. 

 

Our study elucidate the relationship between serum 

albumin with uric acid in eclampsia. A negative and 

significant correlation (r = -0.602, p < 0.001) was 

observed between serum albumin with uric acid in 

study subjects as per [Figure 2]. Correlation between 

the serum albumin with uric acid was analyzed 

statistically using MS-Excel. 

 

 
Figure 2: The correlation between serum albumin and 

uric acid in eclampsia. 

 

Salako et al. found increased plasma albumin levels 

in preeclampsia compared to normotensive 

controls.[20] Gojnic et al. in their study found 

hypoalbuminemia in severe preeclampsia, which 

correlated with disease severity.[21] These findings 

would suggest a reduction in the synthetic function 

of the liver in severe preeclampsia. Accoding to 

Sahijwani D et al. reported that in subjects with 

preeclampsia who developed convulsions, there 

consistently was a further rise in the serum uric acid 

levels. Monitoring of serum uric acid level in those 

with preeclampsia will facilitate to predict those that 

will develop eclampsia.[22] 

 

CONCLUSION 
 

We assume that biochemical screening such as 

serum albumin and uric acid are of paramount 

importance in pregnancy. Highly altered levels of 

the serum albumin and uric acid were found in the 

preeclamptic and eclamptic group as compared to 

the healthy normotensive pregnant group. As 

compared with the preeclampsia group, the level of 

the serum albumin was significantly reduced and 

uric acid was significantly higher in the eclampsia 

group giving the evidences that elevated levels of the 

serum albumin and uric acid are the valuable marker 

of preeclampsia and eclampsia as opposed to have a 

role in the pathogenesis and also indicates that the 

severity of disease increases as the disease 

progresses from preeclampsia to eclampsia. A large 

study is recommended to properly define the value 

of serum albumin and uric acid levels in pregnancy 

in the prediction of renal and liver diseases in the 

light of the findings of this study. 
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