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ABSTRACT
Back Ground: The current study aims to estimate the levels of 
β HCG among antenatal mothers during second trimester to 
alert hypertensive disorders during pregnancy. Methods And 
Materials: The quantitative approach with prospective cohort 
study was conducted in the host institution of Saveetha Medical 
College And Hospitals. A total of 100 study participants were re-
cruited using purposive sampling technique based on the inclu-
sion criteria, the demographic and clinical data was collected by 
using a self-structured questionnaire and the levels of serum β- 
HCG was estimated during13-26 weeks and the development of 
gestational hypertension was monitored for all the study partic-
ipants by following them till 27-38 weeks of gestation Results: 
The outcome of study results identified that, the mean score 
of serum β-HCG levels was 99784.51±168540.29.The minimum 
score was 34765.0 and the maximum score of 1383678.0. The 
median was 69056.0. Majority of second trimester mothers with 
elevated Serum β-HCG levels had an elevated levels of protein-
uria, systolic and diastolic pressure associated with pedal ede-
ma during their third trimester of pregnancy. Conclusion: This 
study demonstrates a positive association between increased 
second trimester Serum β-HCG levels and hypertensive disor-
ders during pregnancy.
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INTRODUCTION:
Hypertensive disorders of pregnancy are one of 

the major route of maternal morbidity and mortality 
leading to drastic changes in the life style of maternal 
women causing 10–15% of maternal deaths, especial-
ly in developing world [1]. Hypertensive disorders of 
pregnancy are kindred with an increased risk of ad-
verse complications for both mother and fetus [2,3]. 
In 2017, the American College of Cardiology and 
American Heart Association (ACC/AHA) despite that 
an updated clinical practice guideline for the preven-
tion, detection, evaluation, and management of high 
blood pressure among adult [4]. The prevalence of 
hypertensive disorders of pregnancy in Ethiopia was 
6.07%. The Subgroup analysis by region and year of 
study revealed a higher prevalence of hypertensive 
disorders of pregnancy in 10.13% and drastic reduc-
tion in the rate of HDP from 1990’s to 2010’s, 8.54% to 
5.71% respectively [5]. Preeclampsia was once known 
as deadly disease but research efforts in the past de-
cade have estimated exciting breakthroughs. One of 
the hypothesized etiologies of HDP is placental vascu-
lar remodeling with unstable trophoblastic invasion. 
Various studies have enrolled that placental hypoxia 
may be one of the factor for increased HCG produc-
tion. The fundamental aetiology of preeclampsia is 
uteroplacental insufficiency and a vulnerable maternal 
vascular and metabolic profile. But it is widely known 
that the situation is diverse, with numerous pathways 
leading to end-organ ischemia and vasoconstriction 
[6]. Preeclampsia tends to run in families and recent 
research points to foetal genetic variations close to the 
angiogenesis-related FLT1 gene as a potential risk fac-
tor [7]. Specific reasons of preeclampsia are still un-
known, but contributors are impaired angiogenesis [8] 
, systemic endothelial dysfunction [9] and decreased 
vascular compliance resulting in impaired accommo-
dation of the volume expansion required for healthy 
gestation [10]. Importantly, preeclampsia involves 
multisystem dysfunction. There is evidence of struc-
tural and functional cardiac impairments in women 
during pregnancies complicated by preeclampsia [11]. 
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Biomarkers of cardiac remodeling are also elevated 
during these pregnancies [12]. If GH is a shared phe-
nomena with preeclampsia or if it has a different aeti-
ology, it is uncertain. Similar risk factors for GH and 
preeclampsia include obesity, parity, and a history of 
earlier pre-eclamptic pregnancies. Preeclampsia and 
GH risk factors and prevalence vary by race, with black 
women experiencing a higher prevalence of the illness 
[13]. Notably, compared to GH, preeclampsia carries 
a greater risk of poor neonatal outcomes. According 
to one study, the probability of premature delivery 
was reported to be 7.2% in women with normo ten-
sion, 12.5% in those with GH, and 39.2% in those with 
preeclampsia [14]. In vitro trophoblastic cell culture 
that was developed under hypoxic conditions served 
as the proof. Serum -HCG levels were also elevated in 
the presence of placental anomalies like villitis, infarc-
tion, is chemic alterations, and intervillous thrombosis 
[15]. The intrauterine growth restriction observed in 
severe types of hypertensive disorders of pregnancy 
was caused by the compromised spiral artery vascula-
ture and subsequently decreased blood flow in the pla-
cental villi. It is crucial to comprehend this condition 
and look at the placenta’s pathologic and secretory 

response because it is hypothesized that preeclampsia 
is a trophoblastic ailment and that HCG is produced 
by the trophoblasts [16]. Twin pregnancies and molar 
pregnancies produce higher levels of HCG and they 
are associated with higher incidence of preeclampsia 
than uncomplicated singleton pregnancies [17]. Hy-
perlipidaemia, specifically hypertriglyceridaemia, is 
a well known risk factor for metabolic syndromes. In 
fact, triglyceride levels are consistently higher in the 
first, second, and third trimesters of pregnancy in 
women with GDM/HDP compared to those without 
these metabolic syndromes [18,19]. The objectives of 
the current study was to evaluate the level of serum 
β-HCG among antenatal mothers during second tri-
mester as a predictor of gestational hypertension.

METHODS AND MATERIALS:
Study Design: Quantitative approach with prospec-

tive cohort design was adopted for the current study to 
assess the serum β-HCG levels in second trimester to 
predict gestational hypertension. Study Setting: The 
study was conducted for the duration of 8 months from 
15th December 2021 till 25th July 2022 in the antenatal 
clinic of host institution. Ethical Approval: After ob-
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taining the ethical clearance from the Institutional Eth-
ical Committee (IEC) of Saveetha Institute of Medical 
and Technical Science and a formal permission from 
the Departmental head of Obstetrics and Gynecology 
the Study was conducted. Study Participants: A total 
of 100 antenatal mothers who fulfills and meets the 
inclusion criteria were recruited as study participants. 
The inclusion criteria includes all antenatal mothers 
who are booked in antenatal clinic with 13-26 weeks 
of gestation who are willing to participate and affirmed 
to monitor the serum β-HCG levels during 2nd trimes-
ter and can able to read, write English and Tamil. The 
exclusion criteria for the study participants antenatal 
mothers with other co-morbidities such as history of 
prior diabetes, hypertension, multiple pregnancy, gout 
arthritis, chronic renal disease,

liver disease, who have the habit of consuming 
alcohol and smoking, who are taking drugs like as-
pirin, phenothiazines and diuretics, who not able to 
communicate and cooperate. Sampling Technique: A 
total of 100 antenatal mothers were recruited based 
on the inclusion criteria by using convenience sam-
pling technique. Informed Consent: The purpose of 
the study was explained clearly in depth to each of 
the study participant and a written informed consent 
was obtained from them. Pre-Assessment: The de-
mographic and clinical information was collected by 
using a self-structured questionnaire after estimating 
the levels of serum β-HCG. Post Assessment: post test 
level of selected clinical variables for second trimester 
mothers during third trimester of pregnancy. (pro-
teinuria, systolic blood pressure, diastolic blood pres-
sure, pedal oedema)

RESULTS AND DISCUSSION

Demographic And Clinical Variables
Among 100 study participants, with regards to age 

of antenatal mothers 27(27%) were aged between 26 – 
30 years and 31 – 35 years. With regards to educational 
qualification, 31(31%) of mothers had primary educa-
tion. With regards to the occupational status 39(39%) 
were homemakers. With regards to monthly income 
36(36%) had a family monthly income of Rs.15,001 
– above. With regards to the type of residential living 
37(37%) were residing in urban area. With regards to 
marital type 52(52%) had consanguineous marriage. 
With regards to the family type 50(50%) belonged to 
joint and nuclear family. With regards to the dietary 

pattern 54(54%) were non-vegetarian .with regards to 
the religion 53(53%) were Hindus.

With regards to the clinical characteristics, ma-
jority of the antenatal mothers 53(53%) were primi 
gravida, 40(40%) had a gestational age of 18 – 21 
weeks, 51(51%) had no family history of hyperten-
sion, 59(59%) had no past history of hypertension 
for mother, 78(78%) had systolic BP of >120 mmHg, 
56(56%) had diastolic BP of <80 mmHg, 29(29%) had 
BMI of ≥25kg/m2, 60(60%) had no co-morbid illness 
and51(51%) had no pedal oedema.

Estimation Of B-HCG Levels During Second 
Trimester (13-26 Weeks Of Gestation) 
To Alert Hypertensive Disorders 

Of Pregnancy Among Antenatal Mothers
The current study identified among our study par-

ticipants revealed that24(24%) of antenatal mothers 
having elevated β-HCG had a gestational age of 18 
– 21 weeks and 1(1%) having elevated β-HCG had a 
gestational age of 22 – 26 weeks. (Table:1 and Figure:2)

Table:1 
Frequency And Percentage Distribution On β-HCG Levels 
During Second Trimester To Alert Hypertensive Disorders Of 
Pregnancy Among Antenatal Mothers
(n= 100)

Gestational 
Age in Weeks

SERUM β-HCG LEVELS
Normal Elevated

Frequen-
cy (F)

Percent-
age (%)

Frequen-
cy (F)

Percent-
age (%)

14 – 17 weeks 38 38.0 2 2.0
18 – 21 weeks 2 2.0 24 24.0
22 – 26 weeks 33 33.0 1 1.0
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Figure:2 Percentage Distribution Of Serum β-HCG Levels 
During Second Trimester To Alert Hypertensive Disorders Of 
Pregnancy Among Antenatal Mothers
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A prospective study was conducted by Aparna 
Rajesh 2018 among 90 pregnant women with single-
ton foetus were estimated with serum β HCG levels 
during the gestational weeks of 14 to 20 weeks in an 
aim to estimate the serum β HCG levels among ante-
natal mothers to predict gestational hypertension .Out 
of 90 pregnant women, 81 pregnant women were fol-
lowed till 38 weeks and 14.8 % reported with develop-
ment of gestational hypertension .Hence the outcome 
of the current study results concluded that, there is 
an increased risk of developing gestational hyperten-
sion among antenatal mothers with increased serum β 
HCG levels [20]. 

A study was conducted by Kaur Gurmandeep 2012 
among 200 antenatal mothers with 13- 20 weeks of 
gestation in an aim to analyze the impact of associ-
ation between elevated serum β HCG levels and hy-
pertensive disorders during pregnancy. The study 
participants were estimated the levels of β HCG using 
CLIA method and they were followed till the intra na-
tal period for the development of pregnancy induced 
hypertension. The end results of the study reported 
that, out of 200 participants 24 participants with in-
creased levels of β HCG developed Pregnancy induced 
hypertension [21]. 

Hence, the findings of current study and the above 
supportive studies, it has been identified and conclud-
ed that, among our 100 study participants 27 % of an-
tenatal mothers had elevated levels of serum β HCG 
during IInd trimester (13-26 weeks of gestation), there 
is an possibility of developing gestational hyperten-
sion among these mothers.

The mean score of level of serum β-HCG was 
99784.51±168540.29. The minimum score was 
34765.0 and the maximum score of 1383678.0 with 
the median of 69056.0 (Table:3)

Table 3
Assessment Of Mean And Standard Deviation On Levels Of 
Serum β-HCG During Second Trimester To Alert Hypertensive 
Disorders Of Pregnancy Among Antenatal Mothers:

N = 100
Levels Of Serum β-HCG Score

Minimum score 34765.0
Maximum score 1383678.0
Median 69056.0
Mean 99784.51
Standard Deviation (S.D) 168540.29

Assessment Of Post Test Level Of Selected 
Clinical Variables For Second Trimester 
Mothers During Third Trimester 
Of Pregnancy

The current study identified that, maximum of sec-
ond trimester mothers with elevated Serum β-HCG 
had an elevated levels of proteinuria, systolic and di-
astolic pressure associated with pedal oedema during 
their third trimester of pregnancy. The elevated level 
of proteinuria depicted among our study participants 
that, it was estimated that 58.3 % with moderate pro-
teinuria, 42% had severe proteinuria, 92% had high 
systolic blood pressure and 100% had diastolic blood 
pressure, 23% had pedal oedema which clearly shows 
that, all these antenatal mothers had developed gesta-
tional hypertension.

Hypertensive disorders is considered as the greatest 
and fatal complication during the pregnancy period 
leading to preterm labour, intra uterine growth retar-
dation, antepartum haemorrhage, fetal death, mater-
nal mortality and mobidity. Placenta is well known 
to be the initial activator of gestational hypertension. 
Beta HCG is synthesized by the placenta. In case of 
gestational hypertension, the inner layer of tropho-
blast called as cytotrophoblast of the growing placenta 
move through deciduas and myometrium ther by cap-
tures the tunica media of spiral arteries which enhanc-
es the blood supply to the developing fetus [22]. These 
spiral arteries are ineffective to pierce the myometrial 
layer leading to placental hypoperfusion finally ends 
up with placental ischemia and increased synthesis of 
HCG [23]. And therefore in gestational hypertension, 
due to the cytotrophoblastic proliferation there is an 
increase in the mitotic activity and occurrence of cel-
lular necrosis in the syncytiotrophoblast [24,25]. In 
gestational hypertension, elevated blood pressure may 
be due to blood vessels constriction and altered an-
giogenesis leading to hypoxia and trophoblastic cells 
hyperplasia which elevates the synthesis of placental 
hormone mainly β-HCG. GHT is a disorder of tro-
phoblastic cells, increased β-HCG levels may due to 
placental dysfunction [26, 27]. 

Hence, it was identified and reported based on our 
current study findings and the other supportive stud-
ies, it was concluded that, there is a strong relationship 
between gestational hypertension and increased ma-
ternal serum Beta -HCG levels, which indicates that 
there is an abnormal secretory function of the placenta 
among our study participants which ended up symp-
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toms of gestational hypertension with elevated levels 
of proteinuria, systolic and diastolic pressure associat-
ed with pedal oedema during their third trimester of 
pregnancy period.

Association Of Serumβ-HCG Levels During 
Second Trimester Among Antenatal Mothers 
Demographic And Clinical Variables 
Of Antenatal Mothers

In the current study, the demographic and clinical 
variables of our study participants did not show sta-
tistically significant association with serum β-HCG 
levels during second trimester.

CONCLUSION
The main focus of implementing an antenatal 

screening test for gestational hypertension is to rule 
out pre-symptomatic women who develop pregnancy 
complications and to promote efficacious treatment 
protocol to decease the morbidity and mortality. Pres-
ently, pregnancy complication that arise due to hy-
pertensive disorders are not ruled out until mid-late 
gestation. Many health care professionals advocate the 
need for an earlier predictive investigation for gesta-
tional hypertension, is estimating “the second-trimes-
ter levels of Serum β-HCG. ” Any antenatal woman 
with history of obesity, family history of hypertension, 
prior history of gestational hypertension, history of 
bad obstetrical history should be diagnosed for gesta-
tional hypertension. As the estimation of second-tri-
mester levels of Serum β-HCG serves as a predictor 
of gestational hypertension. It is simple, inexpensive, 
non–invasive, and easy to perform and can be used as 
a screening test for the prediction of hypertensive dis-
orders. Hence, as a part of antenatal c screening sec-
ond-trimester levels of Serum β-HCG can be added 
as a screening test for all women, so we can predict 
hypertensive disorders and diagnosed in time.
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