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ABSTRACT: 

Introduction: Pregnancy-induced hypertension is the general classification for hypertension diseases during pregnancy, 

which include pregnancy-induced hypertension (without proteinuria), pre-eclampsia (with proteinuria), and eclampsia 

(pre-eclampsia with convulsions). This disease is responsible for high maternal and perinatal morbidity and mortality 

rates, and is one of the main public health problems. The aim of our study is to assess maternal and fetal outcome in 

pregnancy induced hypertension. Methods: This is a hospital based prospective comparative study of maternal and 

perinatal outcome in pregnancy induced hypertension and preeclampsia. Results: Maternal complications were significant 

more in preeclampsia group compared to pregnancy induced hypertension group. Preterm deliveries, fetal growth 

restriction and still birth were more common in preeclampsia group. The rate of vaginal deliveries was more frequent in 

the group with pregnancy induced hypertension than preeclampsia. Conclusion: Presence of proteinuria is a predictor for 

poor maternal and perinatal outcome in hypertensive disorders of pregnancy. 
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INTRODUCTION: 

Pregnancy-induced hypertension which may also be 

called pre-eclampsia, toxemia, or toxemia of pregnancy 

is a pregnancy complication characterized by high blood 

pressure, swelling due to fluid retention, and urine. 

Hypertension is common medical problem encountered 

during pregnancy, complicating up to 10% of 

pregnancies.
 [1]

Hypertensive disorders during pregnancy 

are classified into 4 categories, Chronic hypertension, 

Preeclampsia-eclampsia, Preeclampsia superimposed on 

chronic hypertension and Gestational hypertension 

(transient hypertension of pregnancy or chronic 

hypertension identified in the latter half of pregnancy).
2 

This terminology is preferred over the older but widely 

used term "pregnancy-induced hypertension" (PIH) 

because it is more precise. In 2014, the Society of 

Obstetricians and Gynecologists of Canada (SOGC) 

released revised guidelines that simplified the 

classification of hypertension in pregnancy into four 

categories, pre-existing hypertension, gestational 

hypertension, preeclampsia, or “other hypertensive 

effects” on the basis of different diagnostic 

considerations.
3 

Preeclampsia is more common at the extremes of 

maternal age (< 18 year or >35 year). The risk factor 

includes First pregnancy, new partner/paternity, history 

of preeclampsia, family history of preeclampsia in a 

first-degree relative, Black race, obesity (BMI ≥300), etc
. 

4
 Diagnosis of hypertension in pregnancy involves pre-

existing hypertension and preeclampsia involving 

several investigations together with patient history and 

physical examination because preeclampsia usually 

presents after the third trimester. Thus, identifying 

severe hypertension early requires excluding such 

disorders as gestational trophoblastic disease. 

Nondependent oedema, which can involve rapid weight 

gain or persisting or increasing oedema, is still an early 

indication of preeclampsia, however, oedema is no 

longer a criterion for the diagnosis. Seizures occurring in 

eclampsia should be evaluated for primary neurologic 

etiology. Common laboratory investigations for 

preeclampsia and hypertension include complete blood 

javascript:void(0);
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count, electrolyte, renal function tests, liver enzymes and 

proteinuria. Baseline labs in first trimester help identify 

superimposed preeclampsia at a later time. Higher 

protein/creatinine ratios and serum lipids, which are also 

recommended to be performed later in the postpartum 

period, can also help confirm the diagnosis.
5,6 

 

In 2015 and 2017, for managing acute severe 

hypertension in pregnancy, American College of 

Obstetricians and Gynecologists recommends that 

persistent severe hypertension which is severe 

hypertension that lasts 15 minutes or more be considered 

an emergency. Labetalol given through intravenous 

route, hydralazine and oral nifedipine are also common 

first line management options. Nonetheless, IV labetalol 

should not be used in patients with asthma, heart disease 

or CHF, and in emergent situations requiring treatment 

prior to IV, oral nifedipine or oral labetalol 200mg can 

be given. Prophylactic anticonvulsant of choice in 

eclampsia is magnesium sulfate, but it is not used as an 

antihypertensive agent since it is not effective; sodium 

nitroprusside is used in emergencies because of its 

toxicity. There is particular focus on the deference to set 

best evidence-based practice protocols for the time 

treatment of hypertensive emergencies.
7-9

. The aim of 

our study is to assess maternal and fetal outcome in 

pregnancy induced hypertension. 

 

MATERIALS AND METHODS: 

Study Design and Setting:  

It is a hospital based prospective, comparative study 

which is carried out in the Obstetrics and Gynecology 

Department in the Third Affiliated Hospital of Xinxiang 

Medical University/Xinxiang, Henan Province/China. 

The study design is observational and descriptive 

conducted between October 2018 and March 2019 

 

Sample Size:  The study includes a total of 220 cases, 

with two groups: 100 cases with pregnancy-induced 

hypertension (PIH) and 120 cases with preeclampsia. 

 

Inclusion and Exclusion Criteria: 

The inclusion criteria therefore include all women 

admitted with a diagnosis of PIH or preeclampsia, 

gestation more than twenty weeks, systolic or diastolic 

blood pressure above 140 and 90 respectively, 

albuminuria greater than thirty milligrams in a 6-hour 

interval, proteinuria more than 0.3 grams in 24 hours, 

and weekly weight gain above 0.9 kilogram.  Exclusion 

criteria include patients with antecedent history of 

chronic hypertension, advanced renal or hepatic diseases, 

malignancies, pronounced cardiac diseases or heart 

failure, acute-box scheme toxemia, sustained systolic 

blood pressure above 160 OR diastolic above 110 

mmHg, pulmonary edema, oliguria less than 500 mL in 

24 hours, disc or scotometric persistent headaches, 

platelet count below 100,000 mm3, RUO or IUGR. 

 

Method of Selection and Classification:  

Classification of the participants was made on the basis 

of International Society for the Study of Hypertension in 

Pregnancy (ISSHP) criteria. PIH was considered as a 

systolic blood pressure was 140 mmHg or more and/or 

diastolic blood pressure was 90 mmHg or more on two 

occasions at least six hours apart, occurring after the 

20th week of gestation in women who were previously 

normotensive and blood pressure returned to normal 

after delivery. Preeclampsia was described as 

hypertension occurring at or after 20 weeks of pregnancy 

accompanied with proteinuria of more than 300 mg a 

day or with oedema. 

 

Ethics and Data Collection: 

The research was approved by he Maternity's Ethics 

Committee. Since this study used patient records as the 

source for the data, the main researcher signed a 

Responsibility Term to ensure the patients' anonymity 

would be preserved. 

 

Data Collection and Observation Indices: 

Demographic details were obtained, and supine blood 

pressure was taken. Dipstick method was used to access 

the urinary proteins (1+ ≥300 mg/L and <1 g/L; 2+ ≥1 

g/L and <5 g/L; 3+ ≥5 g/L). The following investigations 

were conducted for all patients: Hb%, PCV, blood group 

& Rh, VDRL, HIV, HBsAg, PIH Profile (Serum 

creatinine, blood urea, serum uric acid, Liver profile, 

Retinal examination, NST, and USG). Potential ante-, 

intra-, and postpartum and related factors were 

measured, and patient satisfaction with regard to blood 

pressure/heart rate, incidence of eclampsia/preeclampsia, 

dystocia, Apgar scores/weight, and satisfaction were 

considered. Where Apgar scores ranged from 4 to 7, the 

newborn was regarded to have only mild asphyxia and 

scores below 4 were taken to mean severe asphyxia. 

Patient satisfaction was measured with likert scale that 

ranged between 0 to 3. 

 

Data Analysis: 

The comparison of statistics between two groups were 

done using Pearson’s Chi-square test and Student’s t-

test, with a p-value <0.05 considered statistically 

significant. Statistical package for social science (SPPS 

v.20) was used to analyze the data. 
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RESULTS: 

Sample Characteristics: 

. 

Table1: Comparison of baseline data. 

Parameter 
Pregnancy included 

hypertension(N=100) group 

Preeclampsia(N=120) 

group 
P Value 

Maternal age in years 23.29±4.45 24.59±3.68 <0.05 

Systolic BP (mmHg) 149.68± 13.05 156.97± 17.83 <0.01 

Diastolic BP (mmHg) 98.57 ±8.58 102.84 ±14.01 <0.05 

Gravida 1.63± 0.81 1.69± 1.03 >0.05 

Para 0.56± 2.52 0.57± 1.90 >0.05 

Multiple Pregnancies (%) 0.02 0.00 >0.05 

Gestrational age at diagnosis 

in weeks 
33.88 ±4.59 32.98± 4.80 >0.05 

Gastrational age at delivery 

in weeks 
35.23± 2.62 33.70± 3.88 >0.05 

Caesarean section (%) 16.05 26.37± >0.05 

Mean birth weight 2.56± 0.79 1.96± 0.89 >0.05 

Low APGAR score (%) 8.64 26.37 >0.05 

Perinatal mortality (%) 2.47 21.9 >0.05 

Maternal complications (%) 1.00 17.50 >0.01 

 

Age and Blood Pressure distribution: 

Table 1 Shows that a total of 220 pregnant women were studied during this period, of which 100 women had pregnancy 

induced hypertension and 120 women had preeclampsia. The average age of women with pregnancy induced hypertension 

was 23.29 years whereas those with preeclampsia was 24.59 years (p<0.05). Diastolic blood pressure was significantly 

(p<0.05) greater in preeclampsia group compared to pregnancy induced hypertension group. 

  
Table 2: Comparing maternal outcome. 

Maternal outcome/complications 
Pregnancy induced 

hypertension(N=100) group 

Pre-eclampsia 

(N=120) GROUP 
P value 

Eclampsia Nil 11 <0.01 

HELLP/partial HELLP Nil 03 <0.05 

Abruptio Placenta 01 02 <0.05 

DIC Nil Nil - 

Acute renal failure Nil Nil - 

Intracerebral haemorrhage Nil Nil - 

Pulmonary oedema Nil 01 <0.05 

Others Nil 10 <0.01 

No complications 99 93 <0.05 
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Maternal Complication: 

Table 2 Shows that maternal complications like eclampsia, abruption, pulmonary oedema were significant (p<0.05, 

p<0.01) more in preeclampsia group compared to pregnancy induced hypertension group. 

 

Table 3: Comparing obstetric outcomes. 

Obstetric outcome 
Pregnancy induced 

hypertension(N=100) 
Pre-eclampsia(N=120) P value 

Vaginal delivery 81 83 <0.05 

Operative vaginal 

delivery 
01 06 >0.05 

Caesarean section 18 31 >0.05 

    

 

Obstetrics Outcomes: 

Table 3 shows that as for obstetric outcome, the rate of vaginal delivery was more frequent in the group with pregnancy 

induced hypertension group compared to those with preeclampsia. 21 women with preeclampsia had perinatal 

complications whereas only 1 woman with pregnancy induced hypertension had complication associated with delivery 

(p<0.05). 

 

Table 4: Comparing perinatal outcomes. 

Perinatal outcome Pregnancy induced 

hypertension(N=100) 

Pre-eclampsia (N=100) P value 

Preterm 44 74 <0.01 

FGR 02 13 <0.01 

5 min APGAR less than 5 12 33 <0.01 

5 min APGAR LESS THAN 7 12 32 <0.01 

Still birth 02 22 <0.001 

Meconium aspiration 13 15 >0.05 

Neonatal death 01 03 >0.05 

 

Perinatal Outcomes: 

Table 4 Shows that considering fetal outcome, pre term deliveries, fetal growth retardation (FGR) and still birth was 

significantly more frequent in women with preeclampsia as compared to those with pregnancy induced hypertension. 

 

DISCUSSION: 

A retrospective study conducted by Liu CM et al had 

showed that incidence of maternal complications was 

higher in women with preeclampsia as compared to 

those with pregnancy induced hypertension (without 

proteinuria).
10

 They also found that maternal age was a 

significant predictor of preeclampsia. This study done to 

evaluate the role of proteinuria in the maternal and 

perinatal outcome in PIH and preeclampsia has found 

that maternal complications are more common in the 

group with preeclampsia as compared to those with 

pregnancy induced hypertension.
11,12

. The results of this 

study are also on similar lines maternal complication in 

terms of eclampsia was found to be significantly higher 

in the group with proteinuria (p<0.01). 

This study has shown a significantly high incidences of 

maternal complications and poor perinatal and fetal 

outcomes in women who had proteinuria (preeclampsia) 

compared to those without proteinuria calling for 

development of precautionary strategies, well prepared 

protocols and timely diagnosis of preeclampsia at the 

earliest possible stage which might improve the 

pregnancy outcome.
13

 The fact that proteinuria as an 

independent factor could be responsible for the disease 
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progression, as indicated by this study might aid in 

clinical management by identifying the highest risk 

women who may need aggressive management.
14  

PIH 

has numerous risking factors, thus its exact pathogenesis 

is not fully elucidated. In clinic, PIH is a common and 

severe obstetric complication that brings serious 

impairment on maternal and infant. It is a main cause of 

maternal and infant death that can occur in all age 

groups. Therefore, as one of the obstetric medical 

problems, it causes extreme focus by obstetrics and 

gynecology 
15,16 

 

Apart from the environmental factors, individual 

background in genetics and medical history are factors 

that influence the development of HDP. The risk of HDP 

was 1.75 times in alcohol consumers comparing with no 

alcohol consumers. Epidemiological studies have 

demonstrated a close association between alcohol use 

and an increased risk of hypertension 
17,18

 but few studies 

have directly addressed the role of drinking pattern. In 

our study, hypertension has no obvious relationship with 

cigarette smoking. Paradoxically, Studies have shown 

that smoking during pregnancy has been associated with 

a reduced risk of preeclampsia.
19

 For example, smoking 

during pregnancy reduces the risk of preeclampsia by up 

to 50% with a dose-response pattern.
20

 Numerous studies 

have shown that twin pregnancy is an important risk 

factor for HDP. Our study suggested that 16.29% of 

2001 women with a twin pregnancy developed HDP as 

compared with 5.02% of 110,385 women with a single 

pregnancy. This result strongly supports previous reports 

indicating that the risk of HDP in women with a twin 

pregnancy was 2 or 3 times higher than those with a 

single pregnancy.
21-23

 Numbers of studies indicate that 

the prevalence of HDP increases with maternal 

age. 
22,24,25

 For an example, the risk of preeclampsia has 

been shown to increase by 30% with every year above 

the age of 34 years. 
26,27

 In the current study, we have 

shown similar results: compared with women aged 20–

24 years, the risk of HDP was 1.8 times higher in those 

aged 35–39 years and 2.4 times higher in those aged 40 

years and older. It has been frequently reported that HDP 

commonly occurs in the first delivery.
28,29

 

There is a close relationship between HDP and pre-

pregnancy BMI, including the increased risk of HDP in 

women with obesity during pregnancy. 
22,

 
29-31

 Some 

studies suggest that each increase of 5 to 7 kg/m
2
 in BMI 

doubles the risk of developing preeclampsia.
32-33

 Obese 

women were at a higher risk of preeclampsia compared 

to those with a normal BMI. 
34

 Our work confirms the 

association of body weight with risk of HDP: obese 

women had the highest risk of HDP. In recent years, 

attention has been paid to the relationship between the 

morbidity in HDP and the levels of maternal education. 

Convincing evidence suggests that women with a low 

level of education are more likely to develop HDP than 

those who have received a higher level of education.
35-36

 

The present study provides weak evidence in support of 

the impact of education levels on the risk of HDP. 

Epidemiological data indicate that HDP shows a trend 

towards familial aggregation.
29-38

 The prevalence of 

HDP in women who had two or more family members 

with HDP was 2 to 3 times higher than that the general 

female population. 
22,39

 High blood pressure was an 

independent risk factor for preeclampsia.
40

 SBP at first 

antenatal visit was positively associated with the risk of 

preeclampsia; Women with SBP of ≥130 mmHg had a 

relative risk of 3.6 compared to those with pre-

pregnancy SBP of <110 mmHg.
41

 In a retrospective 

cohort study, Stamilio et al found that a mean arterial 

pressure of >90 mmHg measured in the first prenatal 

visit was associated with a high risk of severe 

preeclampsia. 
42

 It has been suggested that blood 

pressure is an indicator of the degree of HDP.
43-44

 Our 

work also suggests that GDM is a risk factor for HDP. 

Similar findings have been reported in several previous 

studies 
44-45

 

 

 

CONCLUSION: 

The study shows that incidence of maternal 

complications as well as fetal morbidity and mortality is 

significantly higher in the group with proteinuria 

(preeclampsia) as compared to that without proteinuria 

(pregnancy induced hypertension). The presence of 

proteinuria is an important predictor for adverse 

maternal and perinatal outcome. Women with PIH were 

at higher risk of adverse pregnancy outcomes than those 

without. Poor knowledge of management of PIH and 

inadequate resources are a threat to the proper 

management of PIH. This underscores the need for 

human resource capacity building and resource 

mobilization for proper management of women 

accessing maternity services in Harare. Resources for 

routine urinalysis must be made available by hospital 

authorities. 

Identification of these risk factors for HDP would be 

useful for early diagnosis of HDP in a particular patient 

group that requires clinical monitoring and appropriate 

treatment. In future studies, it is critical to find effective 

interventions and preventions of HDP which are 

particularly important to reduce maternal and perinatal 

complications, and ensure both pregnant women and 

infants to be healthy and safe. 
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