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ABSTRACT 
Background: During early pregnancy raised beta human chorionic gonadotropin (β-HCG) level occurs during placental 
development. It may be used for identifying the pregnancy induced hypertension. There are certain factors that causes 
pregnancy induced hypertension and preeclampsia. However, many of the associated factors and specific cause is not known. 
Some common risk factors for preeclampsia are nulliparity, preeclampsia in a previous pregnancy, family history, history of 
hypertension, renal disease and antiphospholipid antibody syndrome or thrombophilia. However no single lab investigation can 
be done cost-effectively to make the early diagnosis of pregnancy induced hypertension. The objective of this study was to 
determine the frequency of Pregnancy induced hypertension in patients with high maternal serum β-HCG at early pregnancy ( 
13-20 weeks of gestation). 
Methodology: A descriptive cross sectional study was conducted on Out Patient Department and in patient wards of the 
Obstetrics and Gynecology Department of KRL General Hospital, Islamabad. The study was done from 28th December 2018 to 
27th June 2019. A total of 75 pregnant women, primary gravida and multi gravida with age range from18-40years with raised β-
HCG at 13-20 weeks of gestation were included. All patients were observed during their stay in the hospital for the development 
of any complications of pregnancy induced hypertension.  
Results: Mean age of pregnant females was 32.12 ± 5.29 years. Mean gestational period was 17.31 ± 2.05 weeks. Mean β-
HCG levels was 7.63±3.71. Pregnancy induced hypertension (PIH) in patients with high maternal serum β-HCG at 13-20 weeks 
of gestation was found in 64 (85.33%) patients, however there was no Pregnancy induced hypertension in 11 (14.65%) ladies. 
Conclusion: The outcome of this study concluded that frequency of pregnancy induced hypertension in pregnant femal with 
high maternal serum β-HCG at 13-20 weeks of gestation was high. Early screening of raised β-HCG can be made for the 
prevention of complications due to pregnancy induced hypertension. 
Keywords: Beta Human chorionic gonadotropin, pre-eclampsia, pregnancy induced hypertension. 

 

INTRODUCTION 
Pregnancy induced hypertension may lead to poor pregnancy 
outcome. It can be determined during pregnancy to prevent the 
complications. It is considered as pregnancy related hypertension 
and preeclampsia. Pregnancy realted hypertension is defined as: 
“systolic blood pressure 140 mmHg and a diastolic blood pressure 
90 mmHg, in the absence of proteinuria in a previously 
normotensive pregnant woman at or after 20 weeks of 
gestation”.(1) Pregnancy related hypertension is common 
complications of pregnancy. It complicate approximately 12-24% of 
all pregnancies.(2) It is an important risk factor in pregnant women 
which is associated with increased maternal morbidity and 
mortality.  
 The presentation of pregnancy induced hypertension varies 
among females. It may be labelled as mild, moderate or severe 
symptoms. Some females may present with proteinuria, eclampsia, 
preterm labour. Severe complication may also manifest as 
haemolysis elevated liver enzymes (HELP) syndrome, fetus death 
is the another severe outcome.(3)  
 . There are certain factors that causes pregnancy induced 
hypertension and preeclampsia. However, many of the associated 
factors and specific cause is not known. Some common risk 
factors for preeclampsia are nulliparity, preeclampsia in a previous 
pregnancy, family history, history of hypertension, renal disease 
and antiphospholipid antibody syndrome or thrombophilia.  
 The most common complication of pregnancy with poor 
maternal and child outcome is with pregnancy induces 
hypertension. Almost 5 to 10 percent pregnancy complications are 
related to it.(4) Pregnancy induced hypertension (PIH) is 
associated  with certain conditions like proteinuria and edema. 
These clinical manifestation usually occurs during late pregnancy 
and regresses after delivery of fetus. Even with good antenatal 
care to pregnant female the outcome of PIH is very dreadful. The 
obstetricians try to predict and identify the risks leading to PIH for 
controlling the outcome. If diagnosed early, then prevention will be 
possible naturally. An effective prediction would be possible by 

surveillance of mothers at high risk of PIH to reduce the risk of 
complications.(3) 
 There have been many tests performed to predict early 
diagnosis of PIH, but due to their less sensitivity they are not 
commonly used. Only two markers, maternal serum free β-human 
chorionic gonadotrophin (free β-hCG) and pregnancy associated 
plasma protein-A (PAPP-A) are widely used due to their more 
predictive value.(5) In a study it was found that during mid-
trimester, immunological changes occur in the trophoblasts. It 
gives secretory response, which is seen as a rise in the beta HCG 
levels. Hence high βHCG production in late first and early second 
trimester where there is  placental development taking place, it 
may be used as an indicator of identifying women at risk for 
pregnancy induced hypertension.(6) In a study, prevalence of 
pregnancy induced hypertension was found in 83.33% with raised 
beta HCG levels >2MOM. Also the sensitivity and specificity of 
beta HCG in predicting pregnancy induced hypertension was 
90.91% and 97.44% respectively. In another study, the sensitivity 
and specificity of beta HCG in predicting pregnancy induced 
hypertension was found as 83.3% and 96.9% respectively.(7) 

 The human beta-hCG is with lipid structure that is present in 
trophoblast and various malignant tumors as a glycoprotein. The 
function of Human placenta is that it synthesizes hormones, 
protein, and glycoprotein hormones throughout gestation. These 
hormones are required for implantation and maintenance of 
viability of pregnancy. So it is known that preeclampsia is due to 
trophoblastic disorder and the diagnosis in early pregnancy can be 
made by it.(8) Preeclampsia is related to increase beta hcg level at 
13-20 weeks gestation. 95% prevalence rate of PIH was found in 
women having serum beta hCG > 40,000 mIU/ml  at second 
trimester of pregnancy.(9)  
 The aim of this study was to predict PIH by raised serum 
beta hCG at 13-20 weeks of gestation so that we can take 
preventive measures in order to reduce the maternal and neonatal 
morbidity and mortality, and risk stratify patients and manage them 
accordingly. 
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METHODOLOGY 
Objective: To determine the frequency of Pregnancy induced 
hypertension in patients with high maternal serum beta hCG early 
gestational period. 
Operational definitions: Pregnancy induced hypertension (PIH) is 
defined as systolic blood pressure ≥ 140 mmHg and/or diastolic 
blood pressure ≥ 90 mmHg in a previously normotensive pregnant 
woman who is ≥ 20 weeks of gestation at two different 
occasions.(10) 
Serum Beta hCG: Unexplained elevation of beta HCG has been 
defined with cut-offs varying from > 4.0 MoM. 
Study design: Descriptive cross sectional. 
Setting: Out Patient Department (OPD) and in patient wards of the 
Obstetrics and Gynecology Department of KRL General Hospital, 
Islamabad. 
Duration of study: 28th December 2018 to 27th June 2019. 
Sample size: By standard Formula for sample size estimation, 
sample size was 75 patients 
 With confidence interval = 95% 
 5% margin of error  
 95% prevalence rate of PIH in women having raised serum 
beta hCG . 

Sample technique: Convenience sampling. 
Sample selection: 
A Inclusion Criteria: 

 All pregnant women, primary gravida and multi gravida 
regarding age 18-40yrs with raised beta HCG at 13-20 weeks of 
gestation (confirmed on USG). 
 Exclusion Criteria: 

 Patients with diseases like chronic hypertension, renal 
disease, heart disease, diabetes, epilepsy or women with twin 
pregnancy. 
Data collection and analysis: All the information was collected on 
preformed questionnaire. Institutional ethical committee approval 
of study was taken before commencement. Verbal informed 
consent was obtained from all patients. The funding was by 
researcher and department. Primary gravida and multigravida at 
13-20 weeks of gestation with raised beta HCG were enrolled in 
this study who fulfilled the above mentioned inclusion criteria. All 
patients were observed during their stay in the hospital for 
development of any complications that is PIH by the researcher. 
Follow up was done till delivery. For Follow up address and contact 
numbers were noted. 
 The data was entered and analyzed using Statistical 
Package for Social Sciences version 23. Descriptive statistics like 
mean (standard deviation) were calculated for age, weight, BP and 
serum beta hCG levels. Frequency and percentages were 
measured for PIH, parity, family history of PIH (yes/no), past 
history PIH (yes/no) and dyslipidemia (yes/no). Chi-square test of 
significance was applied with P-value <0.05 taken as level of 
significance.  
 

RESULTS 
Age range in this study was reproductive age from 18 to 40 years 
with mean age of 32.12 ± 5.29 years. Majority of the females 46 
(61.33%) were between 30 to 40 years of age.  
 Mean gestational age was 17.31 ± 2.05 weeks. the 
frequency distribution according to gestational age is shown in 
figure 1. Mean weight was 65.33± 7.51 kg. Mean systolic blood 
pressure was 162.69±11.48 mmHg and diastolic blood pressure 
was 106.28±9.87 mmHg. Mean β-hCG levels were 7.63±3.71. 
  
 Distribution of patients according to parity and family history, 
past history of PIH and dyslipidemia is shown in table 1. 
 PIH in patients with high maternal serum beta HCG at 13-20 
weeks of gestation was found in 64 (85.33%) females, whereas 
there was no PIH in 11 (14.65%) females as shown in Figure 2.  
 When comparison of PIH was done statistically on age 
groups, it was found that there was no significant difference 

between different age groups also with respect to gestational age, 
parity and family history of PIH has shown no significant difference 
between different groups (table 2). 
 
Table 1: Frequency Distribution of patient’s characteristics (n=75). 

 No.of patients Percentage 

Parity  
Primigravida 
Multigravida 

 
31 
44 

 
41.3 
58.67 

Previous history of PIH 
Yes 
No 

 
18 
57 

 
24.0 
76.0 

Family history of PIH 
Yes 
No 

 
38 
37 

 
50.67 
49.33 

 
Table 2: Association of pregnancy induced hypertension with patient’s 
characteristics. 

Characteristics of 
patients 

PIH  p-value 

Present Absent 

Parity 
Primary gravida 
Multigravida 

28 (90.32%) 
36 (81.82%) 

03 (9.68%) 
08 (18.18%) 

0.305 

Gestational age 
13-17 
18-20 

29 (87.88%) 
35 (83.33%) 

04 (12.12%) 
07 (16.67%) 

0.581 

Family history of PIH 
Yes  
No  

32 (84.21%) 
32 (86.49%) 

06 (15.79%) 
05 (13.51%) 

0.781 

Dyslipidemia 
Present 
Absent  

21 (84.0%) 
43 (86.0%) 

04 (16.0%) 
07 (14.0%) 

0.817 

Beta HCG 64(85.33%) 11(914.65%) 0.000 

 

 
Figure 1: Frequency distribution of patients according to gestational age 

 

 
Figure 2: Frequency of pregnancy induced hypertension among patients 
with raised beta HCG 

33 (44.00%)
42 (56.00%)

13-17 weeks

18-20 weeks

64 (85.33%)

11 (14.67%)

present absent
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DISCUSSION 
This study was carried out to predict the pregnancy induced 
hypertension (PIH) during early pregnancy by raised beta HCG 
level. The findings revealed that raised level of βHCG  was 
significantly related to PIH. 
 In relation to this a study conducted on Iranian women 
revealed that high level of βHCG was significantly associated with 
early detection of preeclampsia. (5) 
 Majority of the females were in age group between 30 to 40 
years. The age of women and gestational age were described as 
predicting risk factors in causing pre-eclampsia and PIH in 
previous study.(11)  High  level of maternal serum beta HCG at 13-
20 weeks of gestation was found in majority of women. In another 
study, prevalence of pregnancy induced hypertension was also 
more with raised βHCG. There was 97.44% sensitivity and 
specificity of beta HCG in predicting pregnancy induced 
hypertension. (12) 
 In another prospective cohort study, among 190 pregnant 
women,13.1% developed PIH. Among them who developed 
gestational hypertension 88% were having β HCG levels >2 MOM 
(p<0.001). Absolute β HCG levels were also raised in them 
(p<0.001). Sensitivity(82.7) specificity(95.9), positive predictive 
value (80.1) and the negative predictive value (97.4) for β HCG at 
>2 MOM were determined at 95% CI.(13) 

 In another study conducted in Japan it was found that  
human chorionic gonadotropin (β-HCG), and malondialdehyde, a 
marker of oxidative stress when carried out on 52 primigravidae 
women and in 48 multigravida women at 15-20 weeks of gestation, 
the results showed 19 women developed pre- eclampsia and β-
hCG  levels were significantly (P<0.001) elevated in these 
pregnant females as compared to the females who not developed 
pre-eclampsia.(14) 

   A study conducted on 610 pregnant women in China,  the 
multiple of median (MOM) of beta HCG showed that women with 
raised early pregnancy human chorionic gonadotropin levels are at 
more risk to develop preeclampsia with odds ratio 6.03 at 95 % 
confidence interval 1.87 to 16.88).(4) No significant difference was 
found for maternal serum-free β-HCG concentration at first 
trimester in normotensive females and those that develop pre-
eclampsia.(15). In contrary to our findings another study suggested 
that the level of β-hCG and inhibin-A at second trimester can be 
useful in predicting women who were at high risk for adverse 
pregnancy outcomes and pre-eclampsia.(16) 

 An association between the PIH and βeta HCG was 
determined in our study while no other demographic variable 
showed any association. A study conducted in Iraq also showed 
same findings with no significant difference with age of women and 
gestational age but a significant difference with βHCG level ( p < 
0.01).(17) The  study concluded that the β-HCG level could be 
used as a marker in determining PIH.  

 Another study conducted in Istanbul, compared β-hCG levels 
in 85 females suffering from mild pregnancy induced hypertension, 
severe PIH, superimposed hypertension and chronic hypertension 
with 25 normotensive pregnant females. The results showed that 
the β-HCG level in females with severe PIH was significantly more 
than those in others (p<0.001).(18) 

 In another study aimed at assessing the serum level of β-
HCG after second trimester of pregnancy, females with elevated β-
HCG levels in the second trimester of their pregnancies were 
found to be at more risk for pre-eclampsia.(19) 
 The outcome of pregnancy induced hypertension is related 
to increase in mortality and morbidity of mother and neonate. Early 
screening is important to prevent the complications of pre-
eclampsia. (20) Intension to improve maternal and neonatal 
outcomes is achieved by universal protocol of early screening as 
well as preventive and promotive strategies.(21)  

 

CONCLUSION 
This study concluded that frequency of pregnancy induced 
hypertension in pregnant females with raised level of maternal 

serum beta HCG at early pregnancy (13-20 weeks of gestation) is 
very high. It is recommend that serum β-HCG levels in early 
pregnancy should be done as a screening tool in every pregnant 
females  to predict pregnancy induced hypertension in order to 
reduce the maternal and neonatal morbidity, mortality and poor 
pregnancy outcome. 
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