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Value of Serum B-hCG in Pathogenesis of Pre-Eclampsia
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Abstract

Background: Pre-eclampsia is a pregnancy specific disorder re-
sponsible for maternal and foetal morbidity and mortality. The aim
of the present study was to find out the association of serum level
of maternal B-hCG in normal pregnancy and pre-eclampsia and its
role in development of pre-eclampsia.

Methods: The prospective randomized controlled study was con-
ducted on 50 cases of pre-eclampsia with singleton foetus and 50
normotensive singleton mothers in the third trimester of pregnancy.
The paired samples of serum samples were estimated for B-hCG
and results were analyzed statistically using SPSS 17.

Results: The serum level of maternal B-hCG was markedly raised
in preeclampsia (18,087.42 + 2,014.17 mIU/mL) in comparison to
controlled (8,391.06 + 1,909.64 mIU/mL) and parallel with the se-
verity of pre-eclampsia.

Conclusions: The maternal serum level of 3-hCG plays one of the

important role in pathogenesis of pre-eclampsia and its severity.
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Introduction

Pre-eclampsia is a pregnancy specific disorder characterized
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by newly onset of blood pressure more than 140/90 mmHg
,in at least two consecutive occasion and proteinuria (> 300
mg per 24 hours collection) in third trimester of pregnancy
[1].

It is responsible 25% of all fetal growth retardation and
15% preterm birth in developed countries [2]. The incidence
of pre-eclampsia in India is about 8-10 % [3] and maternal
mortality due to be reported 8% [4]. Pre-eclampsia is com-
mon below 25 years of age [5]. The human chorionic go-
nadotropin (hCG) is a glycoprotein composed of two non
covalently linked subunits, a and B, and is produced by syn-
cytiotrophoblast cells of the placenta. Maternal serum hCG
peaks at 8 - 10 wk of gestation and then declines to reach a
plateau at 18 - 20 wk of gestation. The free B-subunit can de-
rive from three sources, namely, direct trophoblast cell pro-
duction, dissociation of hCG into free a- and free B-subunits,
and by macrophage or neutrophil enzymes nicking the hCG
molecule [6]. The free B-hCG circulating in maternal serum
corresponds to only about 0.3-4% of the total hCG [7, 8].

In pre-eclampsia histological examination reveal focal
cellular necrosis in the syncytiotrophoblast and increased
mitotic activity with cellular proliferation in the cytotropho-
blast [9]. In addition the proliferating trophoblast in severe
preeclampsia is rapidly transformed into syncytiotrophoblast
within 72 hours. The normal placenta differentiates during
pregnancy with the cytotrophoblast dominant in early gesta-
tion and the syncytotrophoblast dominant in late pregnancy.
Placental vascular damage leading to decreased oxygen sup-
ply might result in increased hCG production by hyperplasic
cytotrophoblastic cells [10].

There is a strict relationship between PIH and elevated
serum B-HCG levels, indicating that there should be an ab-
normal placental secretary function in patients with severe
pre eclampsia. The aim of this present study was to find out
the role of B-hCG in pathogenesis of pre-eclampsia and its
association with severity of pre-eclampsia.

Material and Methods

The present study was conducted at the Department of Ob-
stetrics and gynecology, Department of Pathology and De-
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Table 1. Clinical/Parameters of Both Control and PIH

Normal Pregnancy (control)

Pregnancy induced hypertension (PI1H)

Parameter (Mean £ SD) n = 50 (Mean = SD) n = 50 Significance

Age In Years 22.36+3.31(18-32) 21.62 +2.44 (18 - 30) Not significant (P =
0.172)

Systolic Blood Pressure ~ 115.60 = 7.93 (100 - 130) 161.68 + 18.25 (140 - 200) Significant

in mmHg (P<0.0001)

Diastolic Blood 73.08 £ 6.77 (60 - 90) 103.20 £9.57 (90 - 120) Significant

Pressure in mmHg (P<0.0001)

Serum HCG in mIU/mL  8,391.06 + 1909.64 (5,366 - 10,939)  18,087.42 +2,014.71 (12,456 - 21,649) Significant
(P<0.0001)

Serum HCG after 3,377.06 +382.62 (2,467 - 4,329) 3,491.12 +382.63 (2,800 - 3,882) Not significant (P <

delivery 0.057)

partment of Microbiology of Burdwan Medical College,
Burdwan after taking approval from ethical committee from
2007 to December 2010. The prospective randomized study
was conducted on 50 healthy pregnant mothers(Group-A)
between 28 - 36 weeks of without any cardiovascular illness,
chronic hypertension, symptomatic infectious disease, peri-
odontitis, obesity, premature rupture of membrane, clinical
chorioamniotitis, mothers taking corticosteroid < 7 days and
in labour, 50 preeclampsia mothers between 28 -36 weeks
of gestation were included in this study (Group-B). Out of
these 50 preeclampsia mothers 20 were diagnosed as severe
preeclampsia and 30 were mild preeclampsia. Three moth-
ers developed eclampsia during later stage of pregnancy. The
mothers were diagnosed as pre-eclampsia when the systolic
blood pressure were persistently > 140 mmHg and diastolic
blood pressure > 90 mmHg ,on two occasion each 6 hours
apart ,accompanied by proteinuria at least 1+ on dip stick

testing at third trimester of gestation. Severe preeclampsia
was considered having blood pressure > 160/110 mmHg and
proteinuria at least 3+ on dip stick. Eclampsia diagnosed
when the PIH mothers developed convulsion. The serum
B-hCG was measured between 28 - 36 weeks of gestation
and after 72 hours of delivery both normal and pre-eclampsia
mothers by quantitative determination of hCG by OptiCoat
™ by Sandwich enzyme immunoassay (Biotecx Laborato-
ries INC, USA).
All the data were analyzed in SPSS versionl7.

Results
The clinical parameters and serum B-hCG level of enrolled

mothers were tabulated and compared in both groups (Con-
trol n = 50, Pre-eclampsia n = 50) (Table 1). No significant
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Figure1. Showing mean Serum B-hCG in normal pregnant mother, Mild and Severe Pre-eclampsia

before and after delivery.
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Table 2. Clinical/Biochemical’s Parameters of Both Mild PIH and Severe PIH Mothers

Significance

Severe PIH

Mild PIH

Parameter

0.174)

Non sufficient (P

22.40+2.90 (18 - 30)

21.10 = 1.97 (18 - 25)

Age In Years

Significant (P < 0.0001)

149.20 + 8.60 (140 - 170) 180.40 + 11.47 (160 - 200)

Systolic Blood Pressure in mmHg

Significant (P < 0.0001)

111.80 + 7.78 (100 - 120)

97.46 % 5.48 (90 - 110)

Diastolic Blood Pressure in mmHg

Significant (P < 0.0001)

19,793.40 + 950 (17,549 - 21,649)

16,950 + 1,709.22 (12,456 - 19,369)

Serum HCG in mIU/mL

0.369)

Non Significant(P

3,486.15 +243.98 (2,800 - 3,874)

3,494.43 +£251.50 (2,900 - 3,882)

Serum HCG after delivery

correlation of ages was observed among both groups. The
systolic and diastolic blood pressure of both groups were
115.60 + 7.93 mIU/mL vs161.68 + 18.25 mIU/mL (P <
0.001) and 73.08 + 6.77 mlU/mL vs103.20 + 9.57 mIU/
mL (P < 0.001) respectively. High level of serum B-hCG
was noted in preeclampsia group B mothers (18,087.42 +
2,014.71 mIU/mL) than control group A mothers (8,391.06
+ 1,909.64 mIU/mL) (P < 0.001) during pregnancy where
no significant changes were observed after delivery in both
groups (3,491.12 + 382.63 mIU/mL vs 3,377.06 + 382.63
mlIU/mL, P <0.057) (Table 1).

Out of 50 pre-eclampsia mothers 30 were mild pre-
eclampsia and 20 were severe pre-eclampsia. The clinical
results of mild and severe pre-eclampsia mothers were com-
pared (Table 2).The level of Serum B-hCG markedly raised
in severe preeclampsia (19,793.40 + 950 mIU/mL) mothers
than mild preeclampsia mothers (16,950.00 &+ 1,709.22 mIU/
mL) (P <0.001) (Table 2, Fig. 1).

Discussion

In pre-eclampsia the rise of blood pressure is due to vasocon-
striction and impaired angiogenesis leading to hypoxia and
hyperplasia of trophoblastic cells which causes hyper secre-
tion of placental hormone ultimately leading to high level of
circulating B-hCG (Fig. 2).

Human chorionic gonadotropin, a glycoprotein hormone
is produced in excess by normal and neoplastic trophoblas-
tic conditions like twin and molar pregnancies. High-level
of circulating B-hCG are found in pre-eclampsia. As pre-ec-
lampsia is probably a trophoblastic disorder, elevated B-hCG
is thought to reflect early placental damage or dysfunction.
Therefore, the study of pathologic changes and secretary re-
action of the placenta may prove essential for understanding
this disease. There is general agreement that the placenta re-
mains the main source of hCG in patients with pre-eclamp-
sia, whether the cause of the high circulating levels of the
hormone by placenta is still debated. Some advocate that
hCG secretion may be increased as a consequence of abnor-
mal placental invasion or placental immaturity. It may also
be linked to the trophoblast response to hypoxia with the
development of a hyper secretary state compared with nor-
mal pregnancies. It is well known that the cytotrophoblast
is an undifferentiated stem cell, predominantly found in late
trimester of pregnancy. The syncytotrophoblast is a differ-
entiated trophoblast found in early gestational period trans-
formed from the cytotrophoblast. Although the mechanism
of regulation of gestational hCG remains largely unknown,
it is generally accepted that hCG, are only secreted by syn-
cytotrophoblasts. In pre eclampsia the cytotrophoblast trans-
formed into syncytottrophoblast. Human placenta synthesiz-
es steroid, protein, and glycoprotein hormones throughout
gestation [11]. The production of hCG by the placenta in
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Figure 2. Showing mechanism of rise of hCG.

early pregnancy is critical for implantation and maintenance
of the blastocyst. Since it is postulated that preeclampsia is
likely a trophoblastic disorder [12].

In the present study like all other investigators the serum
hCG level was found significantly increased in pre-eclamp-
sia than control mothers (P <0.0001) with remarkably raised
in severe preeclampsia than mild (P <0.0001) and no signifi-
cant serum level were found after delivery.

So to understand the disease, it may be essential to in-
vestigate the pathologic and secretary reaction of the pla-
centa. Twin pregnancies [13] and molar pregnancies [14]
produce higher levels of hCG and they are associated with
a higher incidence of preeclampsia than uncomplicated sin-
gleton pregnancies. An association was reported between
preeclampsia and elevated third trimester hCG levels [15],
whereas early experience with second trimester levels sug-
gests a link between increased hCG and other adverse preg-
nancy outcomes [16, 17].

Considerable evidence suggests that there is an associa-
tion between serum hCG levels and pre-clampsia.

Remzi Gokdeniz et al found a strict relationship between
severe pre-eclampsia and elevated serum B-hCG levels, indi-
cating that there should be an abnormal placental secretary
function in patients with severe pre-eclampsia [18].

Conclusion

Hyper secretion of human chorionic gonadotropin hormone
by placenta reflecting high level of serum circulating B-hCG
level in pre-eclampsia disorder and its severity. So in pre-
eclampsia a trophoblastic disease association with the circu-
lating B-hCG may have a pathogenic role.
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