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INTRODUCTION 

Gestational hypertension is a major pregnancy 

complication associated with significant fetal risks and 

maternal morbidity and mortality.1,2,3 Although overt PIH 

rarely appears until third trimester, there are many studies 

which show that the disease begins early in pregnancy. 

The underlying patho-physiological mechanism 

responsible for the disease process seems to appear 

between 8 to 18 weeks of gestation which makes it 

logical to search for predictive indicators.4 For years there 
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ABSTRACT 

Background: Gestational hypertension is a significant threat both to maternal and fetal health. However, it is still a 

distant dream to predict accurately its occurrence in early pregnancy. Objective was to find out if β HCG levels 

determined between 13 to 20 weeks of gestation can be used as a predictor for gestational hypertension. 

Methods: This prospective observational cohort study was conducted from August 2014 to January 2016. Serum β 

HCG levels were determined at 13 to 20 weeks of gestation of 190 normotensive pregnant women attending the 

antenatal clinics. They were followed for the development of gestational hypertension till 40 weeks of gestation or 

delivery. 

Results: Out of the total 190 women, 25 (13.1%) developed gestation hypertension. Of those who developed 

gestational hypertension, 22 (88%) were having β HCG levels >2 MOM (p<0.001). Absolute β HCG levels 

(Mean±SD) were also significantly higher (54907±29509 V/S 41095±19103; p<0.001) in subjects who later 

developed gestational hypertension. Sensitivity, specificity, positive predictive value and the negative predictive value 

for β HCG at >2 MOM were 83.3, 96.9, 80.0 and 97.5 respectively (95% CI). 

Conclusions: Pregnant women with high Beta HCG levels in early pregnancy have significantly higher risk for 

development of gestational hypertension. 
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has been a search for an early predictor of gestational 

hypertension so that special antenatal care can be given to 

these patients. However, none of the available tests till 

date has proved to be a gold standard.  

Placenta is the known primary trigger of gestational 

hypertension. Recent placental transcriptome theory 

supports the view.5 Hsu et al hypothesized that during 

mid trimester, immunological changes occur in the 

trophoblasts, resulting in secretory response, which is 

seen as a rise in the beta HCG levels.6 It may be 

considered that early placental vascular damage in pre-

eclamptic pregnancies leading to decreased oxygen 

supply may result in increased βHCG production by 

syncytiotrophoblastic cells.7 βHCG production has been 

shown to increase when normal placental villi in organ 

culture were maintained under hypoxic conditions.8 

Moreover, conditions like twins, molar pregnancies 

which are associated with elevated HCG levels also carry 

an increased risk of gestational hypertension. Therefore, 

high βHCG production in late first and early second 

trimester when definitive placental development occurs 

may be used as a predictive marker.9 Present study was 

aimed to find out the utility of β HCG levels determined 

in early pregnancy to predict the occurrence of 

gestational hypertension.  

METHODS 

This prospective observational cohort study was 

conducted in the Department Gynecology and Obstetrics, 

Sher-I-Kashmir Institute of Medical Sciences, Srinagar, 

which is a tertiary care teaching institute in the state of 

Jammu and Kashmir, India. This study was conducted 

between August 2014 and January 2016 including 

complete follow-up of the last case registered for the 

study. Patients were enrolled in the study after taken 

approval from hospital ethical committee and written 

informed consent from the patients. 

Inclusion criteria 

Non-hypertensive pregnant women with gestational age 

between 13-20 weeks according to last menstrual period 

or first trimester USG.  

Exclusion criteria 

History suggestive of renal disease, diabetes, heart 

disease, collagen vascular disease, thyroid disorders or 

other endocrine disorders. 

At the time of enrolment after a detailed history and 

physical examination, blood pressures were recorded by 

auscultator method in all the eligible pregnant women. 

Three ml venous blood was collected by venepuncture in 

vacutainers containing clot activator (red top). The blood 

was allowed to clot and later centrifuged at 3000 rpm for 

5 minutes. The clear supernatant serum was aspirated and 

poured in 1.5ml microfuge tubes. The tubes were stored 

at -20ºC until assayed. Serum beta HCG levels were 

estimated by chemi-luminescence technique in the 

Department of Immunology and Molecular Medicine, 

Sher-I-Kashmir Institute of Medical Sciences, Srinagar. 

Serum beta HCG levels were measured on DXI 200 

chemi-luminescence analyser from Beckman coulter 

which is a fully automated random access analyser. The 

reagents and other accessories for conducting the test 

were also procured from Beckman coulter. All subjects 

were followed till 40 weeks of gestation or delivery for 

occurrence of gestational hypertension as per ACOG 

(American College of Obstetrics and Gynaecology) 

guidelines.10  

Analysis 

All the continuous variables were shown in terms of 

descriptive statistics and categorical variables with 

frequency and percentages. The standard statistical tests 

like chi-square test and Fischer’s exact test were used to 

see the association. All the results were discussed on 5% 

level of significance i.e. p value <0.05 was considered 

significant. The data was analyzed with the help of 

statistical software SPSS Version 20.  

RESULTS 

Baseline characteristics of the study population have been 

presented in Table 1. Table 2 depicts the pregnancy 

outcome after enrolment. 

Table1: Baseline characteristics of enrolled subjects. 

Attribute   
Number of cases 

(n =190) 

Age group (years)   

20-24  103 (54.2%) 

25-29  69 (36.3%) 

30-34  11 (5.8%) 

≥35  7 (3.7%) 

Parity  
Primi para 112 (58.9%) 

Multi-para 78 (41.1%) 

Residence  
Urban 122 (64%) 

Rural 68 (36%) 

Diabetes, 

hypertension, renal 

disease, collagen 

vascular disorder, 

smoking 

 0 (0 %) 

Table 2: Pregnancy outcome after enrolment. 

Pregnancy outcome 
No. of 

patients 
% 

Missed abortion 2 0.95 

Spontaneous abortion 11 5.24 

Congenital malformations 3 1.43 

Lost in follow up 4 1.91 

No. of cases followed till delivery 190 90.47 

Total no. of cases 210 100 
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Table 3: Relationship between beta HCG (MOM) levels and gestational hypertension. 

Gestational age 

(weeks) 
Beta HCG levels (MOM) 

Total no. of 

subjects 

With gestational 

hypertension 

No gestational 

hypertension 
P value 

13-14 
≤2MOM 54 1 (1.9%) 53 (98.1%)  

>2MOM 13 10 (76.9%) 3 (23.1%)  

15-16 
≤2MOM 48 1 (2.1%) 47 (97.9%)  

>2MOM 9 6 (66.7%) 3 (33.3%)  

17-18 
≤2MOM 44 --- 44 (100%)  

>2MOM 11 7 (63.6%) 4 (36.4%)  

19-20 
≤2MOM 10 --- 10 (100%)  

>2MOM --- --- ---  

Overall (13-20) 

≤2MOM  3 (1.9%) 154 (98.1%) 

<0.001 >2MOM  22 (66.7%) 11 (33.3%) 

Total 190 25 (13.2%) 165 (86.8%) 

MOM: Multiples of medians. 

Table 4: Relationship between beta HCG (absolute) levels and gestational hypertension. 

Beta HCG levels (MIU/ml) No of cases 
Gestational 

Hypertension 

NO Gestational 

Hypertension 
Mean±SD P value 

<30,000 9 --- 9 (100%)   

30,000-40,000 76 2 (2.6%) 74 (97.4%)   

40,000-50,000 71 2 (2.8%) 69 (97.2%)   

50,000-60,000 11 2 (18.2%) 9 (81.8%)   

60,000-70,000 6 2 (33.3%) 4 (66.7%)   

70,000-80,000 2 --- 2 (100%)   

80,000-90,0’00 4 4 (100%) ---   

90,000-1,00,000 5 5 (100%) ---   

>1,00,000 6 6 (100%) ---   

Total 
190 25 (13.2%)  54907±29509 

< 0.001 
  165 (86.8%) 41095±19103 

Table 5: Beta HCG values (absolute) and severity of gestational hypertension. 

Beta HCG level (mIU/ml) 
Gestational hypertension 

severity 

Total 

  
P value 

 Mild Severe    

≤80000 8 (80%) 1 (6.7%) 9 (36%) 

<0.001 >80000 2 (20%) 14 (93.3%) 16 (64%) 

Total 10 (40%) 15 (60%) 25 (100%) 

mIU = Milli international units per day. 

Table 6: Value of beta HCG (MOM) as a predictor of gestational hypertension. 

Gestational 

hypertension 

HCG >2 

MOM 

 HCG ≤2 

MOM 
Sensitivity (95% CI) Specificity (95% CI) 

PPV 

(95% CI) 

NPV 

(95% CI) 

YES TP=20 FP=5 83.3 

(62.6-95.3) 

96.9 

(92.9-99.0) 

80.0 

(59.3-93.2) 

97.5 

(93.8-99.3) NO FN=4 TN=158 

TP = True positive; FN = False negative; FP = False positive; TN = True negative. 

 

Table 3 and 4 depict the relationship of Beta HCG levels 

and risk of development of gestational hypertension. 

Table 5 represents the relationship between the absolute 

levels of Beta HCG and severity of gestational 

hypertension. Table 6 shows sensitivity, specificity, 

positive predictive value and negative predictive value of 

Beta HCG in prediction of gestational hypertension. 
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DISCUSSION 

In present study, we observed that the subjects with 

relatively high beta HCG levels in early pregnancy have 

higher chances of development of gestational 

hypertension later in the pregnancy (p<0.001). Subjects 

with higher levels of beta HCG have significantly higher 

chances of development of severe disease (p<0.001). 

Values when determined in early pregnancy have a very 

good specificity and negative predictive value for the 

prediction of gestational hypertension (96.9 and 97.6 

respectively). The strength of present study was that the 

majority of the enrolled subjects (190 out of 210; 90%) 

were available for final analysis with a dropout rate due 

to loss to follow up just under 2% (Table 2). The 

limitations of present study were that is an observation 

study and blinding was not performed. Although blinding 

was not feasible due to the nature of the study, it limits its 

generilasibility. 

In present study, out of total 190 cases evaluated, 157 

cases (82.6%) had Beta-HCG levels ≤2MOM, whereas 33 

cases (17.4%) had Beta-HCG values >2MOM (Table 3). 

Out of 157 cases with Beta-HCG levels ≤2 MOM, only 3 

cases (1.9%) developed pregnancy induced hypertension. 

And out of 33 cases with Beta- HCG values >2MOM, 22 

cases (66.66%) developed pregnancy induced 

hypertension (p<0.001). Sharma V et al in their study 

observed that out of 387 cases with beta-HCG levels 

<2MOM, only 6 cases (1.56%) developed pregnancy 

induced hypertension and out of 60 cases with beta-HCG 

values >2MOM, 49 cases (81.67%) developed pregnancy 

induced hypertension (p<0.001).11 Present findings are 

also consistent with the findings of Kaur G et al who 

observed that 20 (83.33%) out of 24 cases with beta HCG 

levels >2MOM developed PIH against 2 (1.2%) cases out 

of 154 having beta HCG levels ≤2MOM (p value 

<0.001).12 Hernandez R et al and Soundararajan P et al 

reported similar findings.13,14  

In present study we observed that the higher absolute 

levels of beta HCG strongly correlate with occurrence of 

gestational hypertension (Table 4). Out of 190 Pregnant 

women, 25 women who developed gestational 

hypertension were having higher absolute levels of beta 

HCG as compared to 165 pregnant women who did not 

(Mean±SD; 54907±29509 vs 41095±19103; p<0.001). 

Zhonghua et al also concluded that there was a positive 

correlation between the absolute beta-HCG levels and the 

severity of pregnancy induced hypertension (p<0.001).15 

Basirat Z et al reported that the maternal serum Beta 

HCG levels in patients with preeclampsia 

(39840±24630IU/L) was higher than in the control group 

(27460±25862; p=0.031).16 Our findings were also in 

conformity with the findings of Gurbuz et al and 

Choudhury KM et al. 17,18 

We observed that when beta HCG levels are more than 

80,000 MIU/ml, not only the chances for occurrence of 

gestational hypertension increase but the severity as well 

(p<0.001). Sixteen out of 25 patients (64%) who 

developed gestational hypertension, and 14 out of 15 

(93.3%) who developed severe disease were having 

levels more than 80,000 MIU/ml. Zhonghua et al and 

Basirat Z et al also reported similar findings.17,18 

We observed that the sensitivity, specificity, positive 

predictive value and negative predictive value for Beta 

HCG levels >2MOM were 83.3, 96.9, 80.0 and 97.6 

respectively. Kaur G et al also reported that beta HCG 

levels obtained in early pregnancy have high sensitivity 

(90.91%), specificity (97.44%) and positive predictive 

value (83.33%) for the prediction of gestational 

hypertension.12 Hernandez R et al have reported similar 

findings.13 

CONCLUSION 

Pregnant women with high beta HCG levels in early 

pregnancy have significantly higher risk for development 

of gestational hypertension as well as chances of having 

more severe gestational hypertensive disease. 
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