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ABSTRACT

Background: Hypertensive disorders of pregnancy complicate up to 10% of pregnancies worldwide, and remain
amongst the most significant and intriguing unsolved problems in obstetrics. The goal of this study is to test the
hypothesis that women with high serum B-hCG levels in early pregnancy are at higher risk of developing gestational
hypertension and preeclampsia.

Methods: This is a prospective study done in 200 women between 13 and 20 weeks of gestation, selected randomly for
this study. Serum B-hCG estimation was done by Sandwich chemiluminescence immunoassay method and calculated
in multiple of median (MOM). They were followed till delivery for development of gestational hypertension and
preeclampsia. Results were analysed statistically.

Results: Out of 200 cases, 43 (21.5%) cases developed PIH. B-hCG levels were considered raised if the levels were >2
MOM. Out of 39 cases with beta HCG levels >2 MOM, 32 (82.1%) developed PIH whereas 7 (17.9%) remain
normotensives against. Also, higher levels of beta HCG are associated with increased severity of PIH (p<0.000). The
sensitivity was 82%, specificity was 93.2% and positive predictive value was 74.3%.

Conclusions: The study conclude that elevated serum B-hCG levels in women with second trimester pregnancy
indicates increased risk of gestational hypertension and preeclampsia and raised B-hCG levels are associated with
severity of disease

Keywords: Human chorionic gonadotrophin, Placenta, Gestational hypertension and preeclampsia, Second trimester
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INTRODUCTION

Hypertensive disorders during pregnancy remain amongst
the most significant and intriguing unsolved problems in
obstetrics, complicating up to 10% of pregnancies
worldwide.! The incidence of preeclampsia in India is
about 8-10% and maternal mortality due to preeclampsia
reported to be 8%.2 It also constitute one of the greatest
causes perinatal and neonatal morbidity and mortality of
about 10% worldwide.>*

Gestational hypertension along with its sequelae that is
preeclampsia and eclampsia can be best described as a

human pregnancy-specific syndrome.>8 It affect virtually
every organ system and widely varies in its clinical
phenotypic expression.®

Pathogenesis of preeclampsia is complicated and has not
been fully elucidated. It is currently believed to result from
a combination of immunologic, environmental, and
genetic factors. These factors lead to the failure of normal
trophoblastic invasion and remodeling of the uterine spiral
arteries leading to impaired placentation. This has been
considered as one of the initial events in the disease
process.”® It results in endothelial dysfunction with
associated vasospasm.® Vasospasm results in vascular
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damage and local hypoxia leading to hemorrhage, necrosis
and end organ damage and therefore involves multiple
organ systems. It can decrease utero-placental blood flow
of about 30-40%as compare to normal pregnancy.*’

Because trophoblasts play a vital role in the development
of preeclampsia, there are few placental hormones changes
in maternal circulation. This indicates a derangement of
placental function long before the onset of preeclampsia
and have been proposed as early predictors of it.?
Considerable evidence suggests an association between
serum hCG levels and preeclampsia.'!-**

Human chorionic gonadotrophin (hCG), is a glycoprotein,
with molecular weight of 36,000 to 40,000 Da. produced
by the syncytiotrophoblast of the placental. It is believed
that human chorionic gondotropin (hCG) preserves
sufficient uteroplacental perfusion during the entire
gestation period by an endothelial-independent
mechanism.!®

The specific mechanism for maternal serum B-hCG level
elevation in pregnancies with adverse outcome is
unknown. But hypertensive disorder leading to placental
immaturity and utero placental under perfusion results in
placental hypoxia and placental vascular changes. This
causes reactive hyperplasia of cyto-trophoblastic cells
which may be responsible for increased production of -
hCG hormone.'® As the changes in B-hCG levels can
reflect the placental reaction to preeclampsia, we are
encouraged to determine the association between serum f3-
hCG level and preclampsia in second trimester of
pregnancy.

The present study is, therefore, one of the efforts to predict
preeclampsia by measuring serum B-hCG levels which is
readily acceptable and non-invasive methods.

METHODS

The present study is prospective observational study
conducted in the postgraduate department of obstetrics and
gynaecology, SMGS hospital, government medical
college, Jammu, over a period of one year i.e., from
October 2018-September 2019 after getting approval from
institutional ethical committee.

Inclusion criteria

The 200 pregnant, normotensive, nonproteinuric women
with singleton pregnancies coming to ANC clinics were
selected randomly between the gestational age of 13-20
weeks irrespective of parity were included in the study.

Exclusion criteria

Women  with  multiple  pregnancy,  congenital
malformation, essential hypertension, diabetes mellitus,
molar pregnancy and history of down syndrome were
excluded from the study.
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All the subjects were informed about the study and
informed consent was taken before they were enrolled in
the study.

Women were subjected to detailed history including age,
parity, height, pre-pregnancy weight, and weight at time of
blood collection. Gestational age was calculated from
reliable last menstrual history and early ultrasonography.
Family history, past obstetric history, past medical history,
smoking habits, medical historyy of first-degree family
members was taken.

Systemic examination with special reference to edema,
blood pressure and gestational week was carried out and
routine antenatal investigations were done.

Venous blood sample (3 ml) was collected and estimation
of serum pB-hCG was done by chemiluminescent
microparticle Immunoassay (CMIA) method. The B-hCG
levels were expressed as multiples of median (MOM),
calculated from median of the diagnostic test employed for
the current study (ARCHITECT 7K78 total B-hCG reagent
kit). Serum B-hCG was considered raised if levels were >2
MOM.

All patients were followed up in antenatal clinic and
examined 4 weeks to 28 weeks, fortnightly up to 34 weeks
and thereafter weekly till delivery and were observed for
development  of  gestational  hypertension  and
preeclampsia. At each antenatal visit, blood pressure,
pedal edema was noted and urine for albumin was
performed. Definitions were used for gestational
hypertension and preeclampsia.

Gestational hypertension is defined as systolic BP>140
mmHg or diastolic BP>90 mmHg occurring on two or
more occasions 6hrs apart after 20 weeks of gestation for
first time during pregnancy without proteinuria.

Preeclampsia is defined as: Mild preeclampsia if
BP>140/90 mmHg after 20 weeks of gestation and
proteinuria>300 mg/24 hours or >1+dipstick. Severe
preeclampsia if BP>160/110 mmHg and proteinuria >5
g/24 hours or >3+ dipstick.

Results so obtained were evaluated and analyzed
statistically. Chi-square test was applied. Odd’s ratio with
95% confidence interval was calculated and reported. A
p<0.05 was considered statistically significant.

RESULTS

Out of 200 pregnant women who were enrolled in this
study, (21.5%) developed hypertension while 157 (78.5%)
remained normotensive.

Table 1 shows distribution of patients according to
different age groups and their association with
hypertension. Maximum number of patients i.e., 89.8%
among normotensive and 86% among hypertensives
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belonged to age group of 21-30 year. Mean + SD was
25.5243.45 and 24.60+3.02 of normotensive and
hypertensive respectively. There was no significant
association seen between age and PIH.

Table 1: Age wise distribution of patients and its
association with hypertension.

No. of Normotensive  Hypertensive

patients (%) (%)
<20 11 8 (5.5) 3(7)
21-30 178 141 (89.8) 37 (86)
>30 11 8 (5.5) 3(7)
Total 200 157 43

Chi square=0.488, deg of freedom 1, p=0.769

Table 2: Association of parity with PIH.

No. of

Normotensive Hypertensive

Parity patients (%) (%)

%

PO 122 (61) 89 (56.7) 33 (76.7)
P1 54 (27) 48 (30.6) 6 (14)
>P2 24(12)  20(12.7) 4(9.3)
Total 200 157 43

Chi square=7.026, degree of freedom 1, p<0.05

Table 2 shows distribution of cases according to the
different parity and its association with hypertension. It
was observed that maximum number of patients i.e. 56.7%
among the normotensive group were nulliparous whereas
among the hypertensives, 76.7% patients were nulliparous.
It shows that primi gravidas had increased risk of
developing pregnancy induced hypertension as compared
to multigravidas and this association is statistically
significant.

Table 3: Association between g-hCG (MOM) and
PIH.

< 161 150 11

- (80.5) (93.2) (6.8)

>2 39 7 32
(19.5) (17.9) (82.1)

Total 200 157 43

Chi square=105.24, p=0.000

As shown in Table 3, out of total 200 patients, 161 (80.5%)
had B-hCG levels <2 MOM, whereas 39 (19.5%) patients
had values >2 MOM. Out of 39 patients with B-hCG >2
MOM, 32 (82.1%) developed PIH whereas only 7 (17.9%)
remained normotensive. And out of 161 patients with -
hCG <2 MOM, only 11 (6.8%) patients developed PIH.
This difference was highly significant with p=0.000.
Serum B-hCG had a sensitivity of 82%, specificity of
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93.2%, positive predictive value of 74.3%, negative
predictive value of 95.5% and accuracy of 91%.

Table 4 shows association of B-hCG levels with the
severity of PIH. It was observed that there was a significant
association between pB-hCG levels and PIH severity with
p=0.000. On logistic regression analysis, each unit of
increase in PB-hCG increased 3.65 odds of having
hypertension and result was statistically significant.
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Figure 1: Association between p-hCG (MOM) and
PIH.

Table 4: Association between g-hCG and PIH

severity.

Normo

tensive

(%)

62
<30000 62 (100) - -
30000- 51 48 3 )
40000 (94.1) (5.9)
41000- 32 27 4 1
50000 (84.4) (12.5) (3.1)
51000- 15 12 2 1
60000 (80) (13.3) (6.7)
61000- 4 2
70000 2 600 (333 (167
71000- 1 1
80000 8 (12.5) 2(25) 4(50) (12.5)
81000- 7 1 2 2 2
90000 (14.3) (28.6) (28.6) (28.6)
91000- 6 i ) 1 5
100000 (16.7) (83.3)

1 6

>100000 7 - - (143) (85.7)
Total 200 157 17 12 14

Chi square=219.47, p=0.000
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DISCUSSION

Hypertensive disorders of pregnancy are one of the
greatest and dangerous complication causing premature
delivery, fetal growth retardation, abruptio placentae, fetal
death and maternal morbidity and mortality. Pre-eclampsia
is a complex condition, which cannot be attributed to any
single cause. Present study was conducted to analyse
relationship of maternal serum B-hCG levels during
second trimester and subsequent development of
hypertension. Our study also analysed the association of
high levels of beta HCG with severity of hypertensive
disorders in pregnancy.

In the present study, among 200 women who completed
the study, 157 patients remained normotensive whereas 43
patients developed hypertension. This gives prevalence
rate of 21.5%. In the study done by Vidyabati et al among
164 women who completed the study, 29 (17.7%)
developed hypertension.” Another study was done by
Satyanarayan et al. in which 200 women were enrolled.
174 women completed the study out of which 21 (10.8%)
developed hypertension.*®

Most of the patients in our study were in age group of 21-
30 years i.e., 178 (89%), which is the peak reproductive
age group in our country. The 141 (89.8 %) patients in the
normotensive group and 37 (86%) in hypertensive group
were in this age interval. Therefore, association between
age and PIH is not statistically significant with p=0.769.
Therefore it is observed in our study that age does not have
any significant role in development of hypertension in
pregnancy. Our results are consistent with findings of
studies done by various authors in which no significant
association between age and hypertensive disorder of
pregnancy was observed.?7:1°

In our study, out of 43 patients in hypertensive group, 33
(76.7%) were primigravidas whereas only 23.3% were
multigravidas. This difference was stastically significant
(p<0.05) which indicates that primigravidas had increased
risk of developing pregnancy induced hypertension as
compared to multigravidas. Our results are consistent with
observations of Yadav et al in which, 93% of women in
normotensive group (control) and 73.3% in hypertensive
group (cases) were primigravida.® This difference was
statistically significant (p<0.001). Kour et al in their study
found no significant association between parity and PIH
but occurrence of PIH was more among primiparas.?

In the present study, among 200 patients analysed, value
of serum B-hCG ranged from 7248 mlU/mL to 118932
mlU/mL. It was observed that incidence of PIH with
elevated b-hCG>2 MOM was 74.4% when compared to
women <2 MOM i.e., 25.5%.

Our results are consistent with Kour et al who observed
that among cases with B-hCG values >2 MOM, 83.33%
developed PIH, and only 16.66% remained normotensive
whereas among cases with 3-hCG values <2 MOM, only
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1.2% developed PIH (p<0.001).2* Therefore patients with
higher levels of beta HCG are associated with increased
risk of developing PIH. Our results are also supported by
the findings of prospective study conducted by Sharma et
al. Out of 100 cases in study group, 17 cases had level of
serum B-hCG >2 MOM and among these 17 cases, 82.35%
developed PIH. Out of 50 cases in control group, 4 cases
had level of serum B-hCG >2 MOM and none of them
developed PIH. ¢

Kulkarni et al conducted a study, the results of which are
consistent with those of present study. According to this, it
was evident that those pregnant women having very high
serum beta HCG level >2 MOM and >40,000 mIU/ml, the
incidence of PIH was more and sensitivity and specificity
of B-hCG is 96% and 76% respectively.® Rajesh et al also
found that B-hCG levels (Mean = SD) were higher
(69808.66+54764.7 vs. 38126.49+97419.2; p<0.28) in
subjects who developed gestational hypertension with
sensitivity of 75%, specificity of 72.5% and accuracy of
72.8%.2 Many other authors also have shown significant
association between high levels of beta HCG and
hypertensive disorders in pregnancy.?192223

Table 5: Comparison sensitivity and specificity of p-

hCG.
Studies Sensitivity  Specifici PPV
Kaur et al 90.91 59 19
Kulkarni et al 96 76 -
Rajesh et al 75 72.5 32.1
Present study 82 93.2 74.3

Some studies observed that low hCG concentrations in
early pregnancy are associated with increased risk of pre-
eclampsia. It might be attributed to impaired proliferation
or invasion of trophoblast cells causing low bHCG
concentrations. Thus it hypothesizes that, maternal B-hCG
concentrations were inversely associated with the risk of
pre-eclampsia in a dose-dependent manner and may be a
useful predictor for pre-eclampsia.?*?

In the present study, we have also seen the correlation of
beta HCG levels with the severity of PIH. It was observed
that increasing beta HCG levels (in mIU/ml) showed a
direct association with the severity of PIH and this
association was statistically highly significant with
p<0.05.

Our results are similar to those of study done by Balvinder
et al, which showed significantly higher HCG levels in
severe pre- eclampsia 38916.48+8723.34 mIU/ml than
mild preeclampsia  (16786.29+5345.113  mlU/ml),
showing increasing HCG levels associated with increase
in severity of disease.?6 Similar results were shown by
Begum et al in which they observed higher B-hCG levels
in severe preeclampsia as compared in mild
preeclampsia.?” Kour et al also concluded that there was a
positive correlation between the absolute beta HCG levels
and the severity of PIH.?! In contrast Aquilina et al,
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demonstrated no correlation between levels of serum -
hCG and severity of pre-eclampsia.?®

The results of the present study showed that the B-hCG
level in preeclampsia tends to increase due to disorder in
the activity of placental cells leading to placental perfusion
disorder and damaging to throphoblastic cells. One
promising hypothesis is that, impaired placental
development leads to fetoplacental hypoxia as fetal
demands increase during the second and third trimesters.
Hypoxia may initiate an angiogenic response that leads to
high maternal serum concentrations of B-hCG, sFlt-1, s-
endoglin and other angiogenic markers. Some of these
may be the causes of maternal hypertension and
proteinuria  that characterizes pre-eclampsia. 23031
Therefore, measuring the B-hCG level may help in early
diagnosis of the disease as well as may be an indicator of
the severity of disease.

Limitations

The sample size for this study being small, necessitate the
need of further large-scale studies considering the
importance of -hCG in PIH prediction.

CONCLUSION

It is concluded from our study that abnormally elevated -
hCG levels in early second trimester i.e., 13-18 weeks of
pregnancy are good non-invasive predictors of
hypertensive disorders of pregnancy. Therefore, women
with raised B-hCG should be carefully followed up for
subsequent development of hypertension, so that these
women can be referred to a tertiary care centre for better
management.
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