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ABSTRACT 

 

Research Question: To study serum Human Chorionic Gonadotropin and Serum Calcium 

levels in pre-eclamptic and normotensive pregnant females. 

 

Study Design: Case control study. 

 

Methodology:  The study was divided into two groups(GroupI and Group II). Group I 

included the cases i.e. pre-eclamptic females of gestation of >20 wks and Group II included 

the controls i.e. normotensive pregnant females of same gestation. The Serum Human 

Chorionic Gonadotropin  (hCG) and Mean serum calcium levels were evaluated in the two 

groups. 

 

Results: The mean Serum Human Chorionic Gonadotropin (hCG) levels in the study group 

were 29621.8±13299mIU/mL against 11059.3±3478.46mIU/mL in control group,  p value 

was <0.001.Mean serum calcium levels were 8.43±0.766mg% in study group and 

9.535±0.528mg% in control group,p value was <0.001. The serum Calcium and Serum 

Human Chorionic Gonadotropin (hCG) levels showed an inverse correlation with each other 

having Pearson’s correlation as  -0.686 and p value was <0.001.  
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INTRODUCTION 

Hypertension in pregnancy includes a spectrum of condition, including preeclampsia–

eclampsia, preeclampsia superimposed on chronic hypertension, chronic hypertension and 

gestational hypertension. Unlike other hypertensive pregnancy disorders, preeclampsia is a 

multisystem disease, its distinctive feature being either sudden onset or worsening of pre-

existing proteinuria. The clinical features of preeclampsia include blood pressure (≥140/90 

mm Hg) and proteinuria (≥300 mg/24 h urine collection). It contributes to about 8-10% of 

maternal deaths in India and 5-10% in western countries.
[1] 

Pre-eclampsia is a syndrome 

associated with impaired early placentation and dysfunctional trophoblast development, 

defective placental angiogenesis, and an exaggerated maternal systemic inflammatory 

response.
[2]

 

Human chorionic gonadotropin, the so called pregnancy hormone, is a glycoprotein 

containing a protein core with branched carbohydrate side chains that usually terminate 

with sialic acid, which protect the molecule from catabolism. It is a heterodimer composed 

of two nonidentical, noncovalently bound glycoprotein subunits: alpha (α) and beta (β). 

Human chorionic gonadotropin hormone has a molecular weight of 38 000 Daltons with 237 

amino acids organized in two subunits, alpha (92 amino acids) and beta (145 amino acids), 

each consisting of a single polypeptide chain. 70% of its structure is represented by the 

protein chains and 30% by carbohydrate units. The sugar branches, covalently bound to the 

peptide chains, are of two types: O-linked oligosaccharide containing an N-

acetylgalactosamine residue linked to either a serine or a threonine residue and N-linked 

oligosaccharide contains an N-acetylgalactosamine residue linked to an asparagines 

residue.
[3] 

The biological function of human chorionic gonadotropin is the maintenance of 

corpus luteum of pregnancy i.e. continued progesterone production. Other functions 

include angiogenesis, cytotrophoblast differentiation, and immune cell regulation. It acts by 

binding to the Luteinizing hormone - human chorionic gonadotropin receptors found in 

myometrium and uterine vascular tissue.
[4]

 

The production of human chorionic gonadotropin may also be linked to the trophoblast 

response to hypoxia, with the development of a hypersecretory state. The increased 

secretion of human chorionic gonadotropin during pre-eclampsia was suggested to be 

counteractive to the vasoconstrictive state that characterizes pre-eclampsia, as human 

chorionic gonadotropin was proposed to exert a vasodilatory effect.
[5]

 Pre-eclampsia is a 

condition marked by insufficient trophoblast invasion and maternal spiral artery remodeling. 

Recent studies have established a link between pre-eclampsia and immune cell 

dysregulation, including reduced numbers of uterine and circulating regulatory T cells 

(Tregs) and natural killer (uNK) cells. It is thus possible that alterations in human chorionic 

gonadotropin production or function could contribute to the development of 

preeclampsia.
[6]

 

During pregnancy the extracellular fluid expands, the albumin level decreases, the 

glomerular filtration rate increases causing increase in calciuria and also calcium is removed 

from the maternal system by transfer to the fetus. These mechanisms all tend to promote 

lowering of maternal calcium concentration. It has been suggested that there is an 

association between calcium intake and pregnancy induced hypertension (PIH).The effect of 

serum calcium on changes in blood pressure could be explained by the level of intracellular 

concentration of calcium. The maternal Parathyroid hormone (PTH) as a compensatory 

mechanism, tends to increase progressively, reaching a maximum level at term which will 

increase the intestinal absorption of calcium as the compensatory process during 
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pregnancy. This elevation of parathyroid hormone causes an increase in free intracellular 

ionized calcium, which results in vasoconstriction and a rise in the blood pressure.
[7] 

 

MATERIAL AND METHODS 

 

The study was conducted in Biochemistry Department in collaboration with Obstetrics and 

Gynaecology department at Rajindra Hospital,Patiala. 70 pregnant women were selected for 

the study and were divided into 2 groups : 

1. Group-I (cases)  consisting of 50 patients having Pre-eclampsia of >20 weeks gestation  

2. Group-II (control) consisting of 20 normotensive pregnant females of >20 weeks 

gestation. 

Inclusion Criteria: 

1 . Blood pressure ≥140/90 mmHg. 

2. Excretion of ≥ 1+ dipstick of urinary protein/24hrs. 

Exclusion Criteria: 

1. All cases of essential hypertension or chronic hypertension due to any other 

cause. 

2. Any associated renal, hepatic, neurological disorders not due to pregnancy 

induced hypertension. 

3. Associated molar pregnancy. 

 Blood sample, under all aseptic conditions, was collected by venipuncture and allowed to 

clot. The serum was then separated by centrifugation of the sample at room temperature. 

The serum human chorionic gonadotropins quantitative estimation test was based on 

Enzyme-Linked Immuno Sorbent Assay (ELISA). The samples were analysed for serum total 

calcium by the O-Cresolphthalein complexone (OCPC) method. 

 

Blood levels of hCG increase rapidly doubling every 2 days with maximum levels being 

attained at about 8 – 10 weeks of gestation. Peak levels reach about 100,000 mIU/L 

between 60th to 80th day after last menses. Beginning at about 10 – 12 weeks gestation, 

maternal plasma levels of human chorionic gonadotropins begin to decline and the nadir is 

reached by about 20 weeks. Plasma levels are maintained at these lower levels for 

remainder of pregnancy. 

Normal levels of Serum Calcium = 8.7 to 10.5 mg/dl. 

All findings were recorded, tabulated and statistically analyzed.  

 

RESULTS: There was no statistical difference between the 2 groups for age or gestational 

period. The difference in clinical variables between the 2 groups are shown in TableI. The 

results showed that the mean Serum hCG levels in the study group were 

29621.8±13299mIU/mL against 11059.3±3478.46mIU/mL in control group, p value was 

<0.001. Mean serum calcium levels were 8.43±0.766mg% in study group and 

9.535±0.528mg% in control group, p value was <0.001. The r value (Pearsons correlation) 

between serum hCG and the serum calcium was -0.686 which showed that there was a 

negative correlation between the serum hCG and the serum calcium levels in patients of 

preeclampsia. 
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Table I:   Comparison of Parameters in the Study Group and Control Group 

Clinical Data Study group Control group P value Significance 

Age (yrs) 24.8 ± 4.508 25.1 ± 3.864 0.795 NS 

Gestational age (wks) 31.66 ± 3.589 31 ± 4.328 0.515 NS 

SBP (mmHg) 155.8 ± 16.681 117 ± 7.24 <0.001 HS 

DBP (mmHg) 103.3 ± 11.985 74.8 ± 5.818 <0.001 HS 

Serum HCG (mIU / mL) 29621.8 ± 13299 11059.3 ± 3478.46 < 0.001 HS 

Serum Calcium (mg%) 8.43 ± 0.766 9.535 ± 0.528 <0.001 HS 

 

 

Figure showing correlation of serum Calcium and serum Human Chorionic Gonadotropin 

levels in patients of pre-eclampsia in the study group. 

 

 
 

DISCUSSION: Pre-eclampsia is the most common medical complication of pregnancy 

associated with increased maternal and fetal mortality and morbidity.
[8] 

It is the major 

complication causing premature delivery, fetal growth retardation, abruptio placentae and 

fetal death as well as maternal mortality and morbidity.
[9]

. The placental secretion of steroid 

and protein hormones, including hCG, is altered in preeclamptic pregnancies. In the present 

study we found that the levels of serum hCG were significantly higher in preeclamptic group 

than normotensive pregnant females. These results match with the values of hCG in 

preeclampsia given by other workers. Ezimokhai  M et al
[10]

 studied that there is sustained 

elevation of maternal serum levels of human chorionic gonadotrophin (hCG) in the second 

and third trimesters of pregnancies that were  complicated by preeclampsia. It may be due 

to increased placental production resulting from hypoxia-induced trophoblast hyperplasia 

and found the serum concentration of hCG in  preeclamptic group was 32.3±5.6 IU/mL 

(32300±5600mIU/ml) and in normotensive control group was 12.8± 

2.7IU/mL.(12800±2700mIU/L). In the present study mean serum hCG levels in the study 

group were 29621.8±13299mIU/mL against 11059.3±3478.46mIU/mL in control group. 

Gurbuz et al
[11]

 found that  maternal serum hCG was elevated in preeclamptic patients as 

compared to normotensive control subjects. Hsu et al
[12]

 found that elevated serum human 
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chorionic gonadotropin levels in preeclamptic women might reflect a significant pathological 

change and secretory reaction of the placenta.                                                                                      

 

Pregnancy entails a number of physiological events with the implications regarding the 

calcium metabolism; the extracellular fluid expands , albumin levels decrease , the 

glomerular filtration rate increases causing an increase in calciuria and the calcium is 

removed from maternal system by transfer to the fetus. These mechanisms all tend to 

promote lowering of maternal calcium concentrations
[13]

. In the present study the mean 

serum calcium  in the study group (8.43 ± 0.766)mg% and in the control group was (9.535 ± 

0.528)mg%. Malas et al 
[7]

 found the mean serum total calcium of the preeclamptic group 

was (8.22±0.12mg%), while the mean serum total calcium of the normotensive pregnant 

women was (9.50±0.16mg%). The effect of serum calcium on changes in blood pressure 

could be explained by the level of intracellular concentration of calcium. The increase of 

intracellular calcium concentration when serum calcium went lower led to constriction of 

smooth muscles in blood vessels and  increase of vascular resistance. There was a negative 

correlation between the serum hCG and the serum calcium levels in patients of 

preeclampsia. 

 

CONCLUSION: The pre-eclamptic females had a significant increase in serum human 

chorionic gonadotropin levels while decrease in serum calcium as compared to 

normotensive females. This suggests the involvement of serum calcium and serum human 

chorionic gonadotropin in the development and pathogenesis of pre-eclampsia. 
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