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Abstract 

Background: Pre-eclampsia is a disease of unknown etiology characterized by development of 

hypertension to the extent of 140/90 mm of Hg or more with proteinuria after the 20th week in a 

previously normotensive and non-proteinuric patient. Incidence of Pre-eclampsia varies from 8-

10% in India, being 10% in the primigravidae and 5% in multigravidae. Objective: The 

present study, conducted in the department of Biochemistry of a tertiary care teaching hospital, 

proposes the value of serum copper levels as marker in etiopathogenesis and in assessment of 

the severity of pre-eclampsia. Methods: The serum copper levels were measured in sixty newly 

diagnosed pre- eclampsia patients admitted in the wards of Department of Obstetrics and 

Gynecology of the tertiary care teaching hospital and sixty age and sex matched normal healthy 

relatives of patients attending the Out Patient Departments. Result: The outcome of the study 

indicated that the levels of serum copper were increased statistically significantly in the pre-

eclampsia cases group when equated to the normal pregnant control group. Moreover when 

levels of serum copper were correlated with the systolic and the diastolic blood pressure in pre-

eclampsia patients, significant positive correlation was detected. Conclusion: Hence the result 

obtained concludes that serum copper level may be considered as an influence having a role in 

the etiopathogenesis of the disease and may also be used as severity indicator in patients with 

pre-eclampsia. 
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Introduction 

Many complex biochemical changes occur during pregnancy due to physiological stress which 

is exaggerated in various complications of pregnancy like Pregnancy Induced Hypertension 

(PIH). PIH is reported with incidence of about 10% of first pregnancies and 20% to 25% of 

women with previous chronic hypertension.1 The incidence of PIH varies among different 

hospitals, regions and countries. Pre-eclampsia is the most common medical complication that 

develops during pregnancy(1) and is responsible for large number of maternal mortality (2). 

Preeclampsia is the most frequently encountered hypertensive disorder with medical 

complications occurring during pregnancy (3). According to “WHO recommendations for 

treatment and prevention of Preeclampsia and Eclampsia”, Preeclampsia is the onset of a new 
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episode of hypertension during pregnancy characterized by persistent hypertension (Diastolic 

BP ≥ 90 mm Hg) and substantial proteinuria (>0.3 g/24 hr)” (4). Hypertensive disorders of 

pregnancy occur in about 10 % of pregnant women in the world and 7.8% in Indian scenario 

while Preeclampsia occur in about 5.4% of pregnant population in India (5). 

Despite of many clinical researches, the etiology behind the development of Preeclampsia has 

not been clearly identified (6). In developing countries like India essential nutrient deficiencies 

has been indicated as one of the predisposing factors likely to be indicated in the etiology of 

Preeclampsia (7,8). Many researches have documented an evidence that changes in the levels 

of serum Copper may have a role as etiopathogenesis of preeclampsia (9-11). 

A mean comparison of serum level of copper in Preeclampsia and normal pregnancy may 

help in indicating whether the changes in the levels might be involved in the etiology of 

Preeclampsia and correlation between serum Copper and mean systolic & diastolic BP may 

help in establishing serum Copper as a severity marker in Preeclampsia. Additionally only a 

handful of studies have been conducted in the Indian setup regarding this scenario where a 

majority of pregnant women have a poor consumption of micronutrients. 

 

Objectives 

1. To estimate the level of serum Copper in Preeclamptic cases and normal pregnant control 

group. 

2. To correlate between serum Copper and the mean levels of systolic & diastolic blood 

pressure in Preeclamptic group. 

 

Materials And Methods 

The study was conducted in a tertiary care hospital over a period of one & half years. 

Study design- Hospital based cross-sectional study with comparison groups. 

Study population- Sixty cases of preeclampsia and sixty healthy pregnant women controls. 

Inclusion criteria 

1. Preeclamptic primigravidae in the third trimester of pregnancy, 

2. Age between 18-35 years, 

3. BP>140/90 mm Hg in third trimester, 

4. Urinary albumin ≥ 1+ dipstick or 300 mg per 24 hour urine, 

5. Normal pregnant women in the third trimester were taken as controls. 

Exclusion criteria 

1. Multigravidae, 

2. Previous history of diabetes, 

3. Hypertension, 

4. Thyroid disorder, 

5. Renal disorder, 

6. Dyslipidemia, 

7. Family history of preeclampsia, 

8. Previous history of convulsions. 

Collection of blood sample- 2 ml blood was collected from veins in antecubital fossa in a 

plain bulb. After clotting, the bulb was centrifuged and serum collected. 

Method of estimation 

No. PARAMETER METHOD 

1. Serum Copper Di-Br-PAESA colorimetric method (12) 
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Normal Range of Serum Copper- 

80-140 µg/dL 

Statistical analysis 

 The values of serum Copper and systolic & diastolic BP are expressed as mean ± SD. 

 p value <0.05 was considered as statistically significant, that<0.001 was considered as 

statistically highly significant. 

 To find out the correlation between serum Copper and the mean systolic & diastolic blood 

pressure, Pearson’s correlation coefficient (r) was calculated. 

 

Results 

Demographic & anthropometric data 

There was statistically no difference between the mean levels of age, gestational age of 

pregnant women and the body mass index of the participants belonging to the preeclampsia 

group and healthy pregnant women group. (Table: 1) 

Table 1: Comparison of age, Gestational age and BMI among cases and controls 

Parameter Cases (n=60) Controls 

(n=60) 
p-value 

Age (Yrs) 23.13 ± 2.75 22.81 ± 2.48 0.5098* 

GestationalAge 

(Wks) 

34.2 ± 2.40 34.45 ± 2.38 0.5685* 

BMI (kg/m
2
) 22.75 ± 1.99 23.01 ± 2.02 0.4854* 

*p>0.05= statistically insignificant 

 

Blood Pressure 

The mean levels of systolic and the diastolic blood pressures were raised statistically 

significantly in the cases compared to healthy pregnant controls. (Table: 2) 

Table 2 

Vital parameter Cases Controls p-value 

Systolic blood 

pressure (mm Hg) 

167.23± 

11.58 

119.23 ± 8.79 <0.0001** 

Diastolic blood 

pressure (mm Hg) 

103.4 ± 8.22 77.56 ± 5.32 <0.0001** 

*p<0.05= statistically significant; 

**p<0.001= statistically highly significant 

 

Serum Copper 

Serum Copper level was increased statistically highly significantly in preeclampsia cases 

compared to healthy pregnant controls. (Table: 3, Graph: 1) 

Table 3 

Parameter Cases Controls p-value 

Serum Copper 

(µg/dL) 

151.06 ± 19.73 139.8 ± 17.98 0.0014* 

*p<0.001= statistically highly significant 
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Graph 1: Serum Copper (µg/dL) 

 

Correlation of severity 

A statistically significant positive correlation was obtained when serum Copper level was 

correlated with mean systolic and diastolic blood pressure. (Table:4, Graph:1 & Graph: 2) 

Table 4 

Parameter Serum Copper 

Systolic blood pressure r= 0.9405; 

p= 0.0001 

Diastolic blood pressure r= 0.8248; 

p= 0.0001 

where, 

r - Karl Pearson correlation Co-efficient (-1: Negative correlation to +1: Positive correlation). 

p<0.05= statistically significant; p<0.001= highly significant. 

 

 
Graph 2: Correlation between Serum Copper and Systolic BP 

 

 
Graph 3: Correlation between Serum Copper and Diastolic BP 
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 Discussion 

The study was carried out with the aim to assess the difference in the levels of serum Copper 

between Preeclamptic cases and healthy controls to find out if serum level of Copper has any 

association in the etiology of Preeclampsia and to assess the correlation between serum 

Copper and the blood pressure. The cases and controls were comparable with each other in 

relation to the age, gestational age and the Body mass index. 

Higher BMI is associated with development of hypertension (13). However in this study; both 

the groups were comparable on the basis of BMI. Hence BMI was excluded as an etiological 

factor in preeclampsia. 

The results of our study showed that the level of serum Copper among Preeclampsia cases was 

increased statistically significantly compared to the health controls. (Table: 3, Graph: 1) The 

findings of our study corroborated well with the studies conducted by Ahsan T et al (14), 

Atamer Y et al (15), Borella P et al (16), Deepa Kanagal et al (17), Ruksana Anjum et al (18). 

The reasons cited behind increased levels associated with Preeclampsia include increased levels 

of Ceruloplasmin due to lipid peroxidation, production of highly reactive free radicals which is 

also associated with increased lipid peroxidation and further endothelial damage etc. Further 

when serum Copper was correlated with systolic and diastolic blood pressure, a statistically 

significant positive correlation was obtained in our study (Table: 4, Graph: 2 & Graph: 3). This 

may indicate a strong association between elevated Copper and risk of developing 

preeclampsia. These findings were also obtained in study conducted by Arash Rafeeinia et al 

(19). 

Studies conducted by Serefden Acikgoz et al (20) have reported a decrease in the level of serum 

Copper in Preeclampsia patients. Additionally some studies have indicated no association 

between serum Copper and blood pressure levels. 

 

Conclusion 

Preeclampsia is a condition associated with changes in the nutrient levels in females like serum 

Copper. The results obtained in our study may help in understanding the pathophysiological 

process behind the occurrence of preeclampsia and may help in establishing strategies for 

prevention and reduction of severity of this disease. As some studies have shown different 

results compared to our study and the sample size was less, many studies are required to be 

carried out in Indian setup to establish the association between serum Copper levels and 

occurrence of Preeclampsia so that if association is proven, the estimation of copper levels at an 

early gestational age can be used as a predictive marker for early diagnosis preeclampsia taking 

into consideration the dietary pattern of the study groups. 
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