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Abstract 
Objective: To evaluate the predictive value of maternal serum beta hCG levels at 12-20 weeks of gestation for 
the development of hypertensive disorders of pregnancy (HDP). Design: A prospective observational study. 
Setting: Malabar Institute of Medical Sciences, Kozhikode, Kerala, India. Participants: A total of 200 antenatal 
women aged 18-35 years, with singleton pregnancies at 12-20 weeks of gestation, were enrolled. Results: Serum 
beta hCG levels >2 MoM were significantly associated with an increased risk of developing hypertensive 
disorders of pregnancy. Among women with beta hCG levels >2 MoM, 93.1% developed HDP compared to 
only 2.3% of those with beta hCG levels ≤2 MoM. 
Introduction: Hypertensive disorders of pregnancy (HDP) are one of the most critical complications that can 
arise during pregnancy. They include a spectrum of conditions such as gestational hypertension, preeclampsia, 
and eclampsia, which together account for a significant portion of maternal and fetal morbidity and mortality 
worldwide. The World Health Organization (WHO) has reported that hypertensive disorders of pregnancy 
(HDP) are significant contributors to maternal and fetal morbidity and mortality. Identifying early biomarkers 
that can predict the development of HDP is crucial for improving outcomes. Elevated maternal serum beta hCG 
levels have been suggested as a potential predictor of these disorders. 
Methods: This prospective observational study was conducted at the Malabar Institute of Medical Sciences, 
Kozhikode, Kerala, India. A total of 200 antenatal women aged 18-35 years, with singleton pregnancies at 12-20 
weeks of gestation, were enrolled. Maternal serum beta hCG levels were measured using chemiluminescence 
immunoassay. Participants were followed up for the development of hypertensive disorders, including 
gestational hypertension, preeclampsia, severe preeclampsia, and eclampsia. 
Results: Of the 200 participants, 31 (15.5%) developed hypertensive disorders. Women with serum beta hCG 
levels >2 MoM had a significantly higher risk of developing HDP (93.1%) compared to those with levels ≤2 
MoM (2.3%). The correlation between elevated beta hCG levels and the severity of hypertensive disorders was 
statistically significant (p < 0.001). 
Conclusion: Elevated maternal serum beta hCG levels at 12-20 weeks of gestation are strongly associated with 
an increased risk of developing hypertensive disorders of pregnancy. Screening for beta hCG levels during early 
pregnancy could serve as an effective tool for identifying women at high risk for HDP, allowing for closer 
monitoring and early interventions. 
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Introduction  

Hypertensive disorders of pregnancy (HDP) are 
among the most common and dangerous 
complications that can occur during pregnancy, 
affecting approximately 7-15% of all pregnancies 
globally. These disorders, which include 
gestational hypertension, preeclampsia, and 
eclampsia, are significant causes of maternal and 
fetal morbidity and mortality, particularly in low- 
and middle-income countries.[1] Despite 
improvements in maternal healthcare, HDP 
continues to pose substantial risks, often leading to 

severe outcomes such as preterm birth, intrauterine 
growth restriction, and maternal death.[2] 
Preeclampsia, a major subtype of HDP, is 
particularly concerning due to its unpredictable 
nature and potential for rapid progression to severe 
complications, including HELLP syndrome 
(hemolysis, elevated liver enzymes, and low 
platelet count) and eclampsia.[3] The exact 
pathophysiology of preeclampsia remains poorly 
understood, but it is widely accepted that abnormal 
placentation and endothelial dysfunction play 
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central roles. These abnormalities result in 
increased vascular resistance, reduced placental 
perfusion, and an exaggerated maternal 
inflammatory response, all of which contribute to 
the clinical manifestations of the disease.[4-5]  

Human chorionic gonadotropin (hCG) is a 
glycoprotein hormone produced by the 
syncytiotrophoblasts of the placenta, and its 
primary function is to maintain the corpus luteum 
during early pregnancy. In recent years, elevated 
maternal serum hCG levels, particularly in the 
second trimester, have been associated with various 
adverse pregnancy outcomes, including HDP.[6]   

The proposed mechanism involves abnormal 
placentation, which leads to increased production 
of hCG as a response to placental ischemia. 
However, the exact relationship between hCG 
levels and the development of hypertensive 
disorders is not fully elucidated.[7-8]  

This study aims to investigate the predictive value 
of maternal serum beta hCG levels at 12-20 weeks 
of gestation in identifying women at risk for 
developing hypertensive disorders of pregnancy. 
By establishing a correlation between beta hCG 
levels and the severity of HDP, this research seeks 
to contribute to the development of early screening 
tools that can help prevent adverse maternal and 
fetal outcomes. 

Methods 

Study Design and Setting 

This prospective observational study was 
conducted at the Department of Obstetrics and 
Gynecology, Malabar Institute of Medical 
Sciences, Kozhikode, Kerala, India, over a period 
of one year, from January 2016 to January 2017. 

Participants 

The study included 200 antenatal women aged 18-
35 years with singleton pregnancies, who were 
between 12-20 weeks of gestation at the time of 
enrolments. Participants were selected based on the 
following inclusion and exclusion criteria: 

Inclusion Criteria 

• Singleton pregnancy 
• Gestational age between 12-20 weeks 

• Age between 18-35 years 
• Blood pressure <140/90 mmHg at enrolment 
• No proteinuria 

Exclusion Criteria 

• Multiple pregnancies 
• Known cases of chronic hypertension 
• Gestational trophoblastic disease 
• Presence of Down's syndrome in the current 

pregnancy 
• Germ cell tumors 

Data Collection and Laboratory Methods 

After obtaining informed consent, detailed patient 
histories were recorded, including age, parity, and 
obstetric history. Gestational age was confirmed by 
reliable last menstrual period (LMP) records and 
early ultrasound measurements.  

Maternal serum beta hCG levels were measured 
using chemiluminescence immunoassay with 
DiaSorin LIAISON equipment. The beta hCG 
levels were categorized into multiples of the 
median (MoM), with levels greater than 2 MoM 
considered elevated.  

Blood pressure and urine albumin were monitored 
regularly at each follow-up visit to detect the onset 
of hypertensive disorders. Participants were 
followed until delivery, and the development of 
hypertensive disorders was recorded. The diagnosis 
of HDP was classified into gestational 
hypertension, preeclampsia, severe preeclampsia, 
and eclampsia based on established clinical criteria. 

Statistical Analysis 

Data were analyzed using SPSS version 20.0. 
Categorical variables were summarized as 
frequencies and percentages. The association 
between serum beta hCG levels and the 
development of hypertensive disorders was 
evaluated using Chi-square and Fisher's exact tests.  

Sensitivity, specificity, positive predictive value, 
and negative predictive value were calculated to 
assess the predictive utility of beta hCG levels. A 
p-value of <0.05 was considered statistically 
significant. 

Results

 
Table 1: Distribution of Maternal Age 

Age Group (Years) Frequency Percentage 
Up to 20 6 3.0% 
21-25 43 21.5% 
26-30 62 31.0% 
31-35 89 44.5% 
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Table 2: Distribution of Gravidity 
Gravidity Frequency Percentage 
Primigravida 64 32.0% 
Multigravida 136 68.0% 
 

Table 3: Distribution of Serum Beta hCG Levels (mIU/ml) 
Beta hCG Level (mIU/ml) Frequency Percentage 
< 30,000 91 45.5% 
30,001 - 40,000 48 24.0% 
40,001 - 50,000 17 8.5% 
50,001 - 60,000 12 6.0% 
60,001 - 70,000 6 3.0% 
70,001 - 80,000 6 3.0% 
80,001 - 90,000 7 3.5% 
90,001 - 100,000 8 4.0% 
> 100,000 5 2.5% 
 

Table 4: Distribution of Hypertensive Disorders of Pregnancy 
Hypertensive Disorders Frequency Percentage 
None 169 84.5% 
Gestational Hypertension 15 7.5% 
Pre-eclampsia 8 4.0% 
Severe Pre-eclampsia 7 3.5% 
Eclampsia 1 0.5% 
 

Table 5: Association between Maternal Age and Hypertensive Disorders 
Age Group (Years) No Hypertension Hypertension Total p-value 
Up to 20 5 1 6 0.584 
21-25 39 4 43  
26-30 52 10 62  
31-35 73 16 89  
 

Table 6: Association between Gravidity and Hypertensive Disorders 
Gravidity No Hypertension Hypertension Total p-value 
Primigravida 50 14 64 0.087 
Multigravida 119 17 136  
 

Table 7: Association between Serum Beta hCG Levels and Hypertensive Disorders 
Serum Beta hCG (mIU/ml) No Hypertension Hypertension Total p-value 
≤ 80,000 168 12 180 < 0.001 
> 80,000 1 19 20  
 

Table 8: Association between Serum Beta hCG Levels (MoM) and Hypertensive Disorders 
Beta hCG (MoM) No Hypertension Hypertension Total p-value 
≤ 2 MoM 167 4 171 < 0.001 
> 2 MoM 2 27 29  
 

Table 9: Association between Serum Beta hCG Levels and Severity of Hypertensive Disorders 
Serum Beta hCG 
(mIU/ml) 

No 
Hypertension 

Mild 
Hypertension 

Severe 
Hypertension 

Total p-
value 

< 30,000 91 0 0 91 < 0.001 
30,001 - 40,000 48 1 0 48  
40,001 - 50,000 17 2 0 17  
50,001 - 60,000 12 0 0 12  
60,001 - 70,000 6 3 1 6  
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Discussion 

This study demonstrated a significant association 
between elevated maternal serum beta hCG levels 
at 12-20 weeks of gestation and the development of  
 

hypertensive disorders of pregnancy (HDP).[9-10] 
Women with beta hCG levels >2 MoM were found 
to have a substantially higher risk of developing 
HDP, including severe forms of preeclampsia and 
eclampsia.[11]  

These findings are consistent with previous 
research suggesting that abnormal placentation and 
resulting placental ischemia may lead to increased 
production of hCG, contributing to the 
pathophysiology of hypertensive disorders.[12-14] 

The study's findings underscore the potential utility 
of measuring maternal serum beta hCG levels as an 
early screening tool for HDP. Identifying women at 
high risk for these disorders could allow for closer 
monitoring and timely interventions, potentially 
reducing the incidence of severe complications 
associated with HDP.[15-17] 

However, it is important to acknowledge the 
limitations of this study, including the relatively 
small sample size and the single-center design, 
which may limit the generalizability of the results. 
Future research should focus on larger, multi-center 
studies to validate these findings and further 
explore the mechanisms underlying the relationship 
between hCG levels and hypertensive 
disorders.[18-20] 

Conclusion 

Elevated maternal serum beta hCG levels at 12-20 
weeks of gestational age are strongly associated 
with an increased risk of developing hypertensive 
disorders of pregnancy. Screening for beta hCG 
levels during early pregnancy could serve as an 
effective tool for identifying women at high risk for 
HDP, enabling closer monitoring and early 
intervention to improve maternal and fetal 
outcomes. 

References 

1. James PR, Nelson-Piercy C. Management of 
hypertension before, during, and after 
pregnancy. Heart. 2004 Dec 1;90(12):1499-
504. 

2. Say L, Chou D, Gemmill A, Tunçalp O, 
Moller AB, Daniels J, Gulmezoglu AM, 
Temmerman M, Alkema L. Global causes of 
maternal death: a WHO systematic analysis. 
The Lancet Global Health. 2014 Jun 
30;2(6):e323-33. 

3. Duley L.The global impact of pre-eclampsia 
and eclampsia. Seminars in perinatology. 
2009;33(3):130-137. 

4. Berg CJ, Harper MA, Atkinson SM, Bell EA, 
Brown HL, Hage ML, Mitra AG, Moise Jr KJ, 
Callaghan WM. Preventability of pregnancy-
related deaths: results of a state-wide review. 
Obstetrics & Gynecology. 2005 Dec 
1;106(6):1228-34. 

5. Jain K, Kavi V, Raghuveer CV, Sinha R. 
Placental pathology in pregnancyinduced 
hypertension (PIH) with or without intrauterine 
growth retardation. Indian journal of pathology 
& microbiology. 2007 Jul;50(3):533-7. 

6. Nobis PN, Hajong A. Eclampsia in India 
Through the Decades. The Journal of 
Obstetrics and Gynecology of India. 2016 Oct 
1;66(1):172-6. 

7. Program NH. Report of the national high blood 
pressure education program working group on 
high blood pressure in pregnancy. American 
journal of obstetrics and gynecology. 2000 Jul 
31;183(1):s1-22.  

8. ACOG Committee on Obstetric Practice. 
Practice bulletin# 33: diagnosis and 
management of preeclampsia and eclampsia. 
Obstetrics & Gynecology. 2002 Jan 
1;99(1):159-67.  

9. Hauth JC, Ewell MG, Levine RJ, Esterlitz JR, 
Sibai B, Curet LB, Catalano PM, Morris CD, 
Calcium for Preeclampsia Prevention Study 
Group. Pregnancy outcomes in healthy 
nulliparas who developed hypertension. 
Obstetrics & Gynecology. 2000 Jan 
31;95(1):24-8.  

10. Buchbinder A, Sibai BM, Caritis S, 
MacPherson C, Hauth J, Lindheimer MD, 
Klebanoff M, VanDorsten P, Landon M, Paul 
R, Miodovnik M. Adverse perinatal outcomes 
are significantly higher in severe gestational 
hypertension 58 than in mild preeclampsia. 
American journal of obstetrics and 
gynecology. 2002 Jan 31;186(1):66-71.  

11. Saudan P, Brown MA, Buddle ML, Jones M. 
Does gestational hypertension become 
pre‐eclampsia?. BJOG: An International 
Journal of Obstetrics & Gynaecology. 1998 
Nov 1;105(11):1177-84.  

12. Program NH. Report of the national high blood 
pressure education program working group on 
high blood pressure in pregnancy. American 
journal of obstetrics and gynecology. 2000 Jul 
31;183(1):s1-22.  

13. James JL, Whitley GS, Cartwright JE. 
Pre‐eclampsia: fitting together the placental, 
immune and cardiovascular pieces. The 
Journal of pathology. 2010 Aug 1;221(4):363-
78.  

14. Steegers EA, von Dadelszen P, Duvekot JJ, 
Pijnenborg R. Pre-eclampsia. The Lancet. 2010 
Aug 27;376(9741):631-44.  

15. Wang A, Rana S, Karumanchi SA. 
Preeclampsia: the role of angiogenic factors in 



 

 

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Joesph et al.                                     International Journal of Current Pharmaceutical Review and Research 

97  

its pathogenesis. Physiology. 2009 Jun 
1;24(3):147-58.  

16. Hertig A, Liere P. New markers in 
preeclampsia. Clinica chimica acta. 2010 Nov 
11;411(21):1591-5.  

17. Cetin I, Huppertz B, Burton G, Cuckle H, 
Gonen R, Lapaire O, Mandia L, Nicolaides K, 
Redman C, Soothill P, Spencer K. Pregenesys 
pre-eclampsia markers consensus meeting: 
what do we require from markers, risk 
assessment and model systems to tailor 
preventive strategies?. Placenta. 2011 Feb 
28;32:S4-16.  

18. Alexander BT, Llinas MT, Kruckeberg WC, 
Granger JP. L-arginine attenuates hypertension 
in pregnant rats with reduced uterine perfusion 
pressure. Hypertension. 2004; 43 :832– 836.  

19. Lim KH, Zhou Y, Janatpour M, McMaster M,  
Bass K, Chun SH, Fisher SJ. Human 
cytotrophoblast differentiation/invasion is 
abnormal in pre-eclampsia. The American 
journal of pathology. 1997 Dec;151(6):1809.  

20. Hladunewich M, Karumanchi SA, Lafayette R. 
Pathophysiology of the clinical manifestations 
of preeclampsia. Clinical Journal of the 
American Society of Nephrology. 2007 May 
1;2(3):543-9.

 
 


