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Abstract: Hypertensive disorder of pregnancy (HDP) is a multisystem disorder of pregnancy known to jeopardize safe 
pregnancy thereby increasing the maternal and neonatal morbidity and mortality. A retrospective observational study of nine 
months duration was conducted to determine the fetal and early neonatal outcome in pregnancies complicated with HDP in a 
tertiary care hospital. Result: 163 women with HDP delivered during the study period. Out of total 163 births, perinatal deaths 
occurred in 18 (11.04%) cases, of which 10 (6.13%) were stillbirth and 8 (5.23%) were early neonatal death thus making a 
perinatal mortality rate of 110 per 1000 births. Low birth weight and preterm delivery occurred in 71 (43.56%) & 42 (25.77%) 
respectively. Amongst the 53 (32.52%) neonates who required admission to the NICU, 37 (69.8%) neonates had respiratory 
distress including 23 (43.4%) neonates’ requiring ventilatory support. Occurrences of adverse perinatal outcomes were 
significantly higher in eclampsia & preeclampsia as compared to gestational HTN except for metabolic abnormalities. 
Conclusion: There is a significant burden of perinatal mortality and morbidity more so with pre-eclampsia & eclampsia. The 
findings of this study can represent an evidence for healthcare providers and policy makers in devising more appropriate 
interventions for in utero transfer of women with HDP so as to improve perinatal outcomes. 
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1. Introduction 

Hypertensive disorder of pregnancy (HDP) is one of the 
most common medical problems encountered in pregnancy 
[1, 2]. It is a multisystem disorder of pregnancy known to 
increase the maternal and neonatal morbidity and mortality, 
thus making it a significant global health issue [3, 4]. HDP 
occurs in about 10% of all pregnant women around the world 
[5]. 

The adverse perinatal outcomes associated with 
hypertensive disorders are generally referable to placental 
insufficiency, placental abruption, hypoxia and prematurity-
related complications. Foetal complications are linked to the 
severity of preeclampsia and eclampsia. Perinatal mortality 
which includes stillbirth and early neonatal death are also 

seen to be increased HDP [6-8]. 
Perinatal mortality is a key indicator of maternal care and a 

reflection of the quality of obstetric and pediatric care 
available in a country. Global perinatal mortality rate (PMR) 
is estimated to be 47 per 1000 birth with excessively wide 
disparity between the developed and less developed regions 
[9]. Apart from perinatal mortality, significant neonatal 
morbidities in the form of low birth weight, intrauterine 
growth restriction (IUGR), preterm birth, respiratory distress 
requiring neonatal intensive care unit (NICU) admission are 
seen with greater frequencies in HDP. Similarly, long term 
morbidities in the form of developmental consequences are 
also known [10]. 

As compared to the literature on maternal outcomes in 
HDP, there is a relative dearth of data from Indian setting on 
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effect of HDP on perinatal outcome. Hence this study was 
planned to evaluate the spectrum of perinatal morbidities and 
mortality in Hypertensive disorders of pregnancy. 

2. Objectives 

The objective of the study was to determine the perinatal 
outcomes of hypertensive disorders among pregnant women 
who obtained maternity and childbirth services in a tertiary 
care hospital. 

3. Material and Methods 

3.1. Type of Study 

This retrospective observational study was carried out in 
the department of Paediatrics after permission from the 
institutional ethics committee. 

3.2. Inclusion Criteria 

All women with hypertensive disorders of pregnancy with 
singleton pregnancy delivered at our tertiary care hospital 
between September 2017 to May 2018 were included in the 
study. 

3.3. Exclusion Criteria 

1. Women with gestational diabetes mellitus (GDM). 
2. Women with chronic diseases like chronic renal failure, 

chronic liver disease, endocrine diseases & collagen 
disease. 

3. Women with twin gestations. 
The study was approved by institutional ethics committee 

(Approval Letter Ref: SKNMC/Ethics/App/2018/422). 

3.4. Data Collection 

Data collection was done by reviewing case files of all 
women with HDP who delivered during the study period. 
The baseline medical records of the included mothers and 
their babies were reviewed to determine the perinatal 
outcome of relevance to the study. 

3.4.1. Maternal Data 

The maternal data included demographic parameters like 
maternal age, gravida, parity, number of antenatal visits, 
gestational age (determined by last menstrual period or 1st 
trimester ultrasound), type of maternal hypertensive disorder 
of pregnancy (according to the criteria adopted from national 
high blood pressure education program - NHBPEP). 
Intrapartum data like preterm onset of labour, mode of 
delivery, need for instrumentation and indication of caesarean 

birth if any, were noted. 

3.4.2. Perinatal and Neonatal Data 

Perinatal outcome indicators including stillbirths and early 
neonatal deaths were documented. Low birth weight was 
classified as birth weight less than 2500g irrespective of 
gestational age, sex, race and clinical features according to 
World Health Organization [11]. Babies whose birth occurred 
before completing 37 gestational weeks or 259 days of 
gestation were classified as preterm [12]. Neonatal 
morbidities like admission to NICU, APGAR score at 1st & 
5th minute, respiratory distress, need for respiratory supports 
like of NCPAP or ventilator care, necrotizing enterocolitis 
(NEC), sepsis, metabolic abnormalities and various other 
morbidities were documented [6-8]. Gestational age was 
estimated clinically by New Ballad’s scoring. Outcome at the 
time of discharge and cause of death in case of death were 
documented. 

3.5. Statistical Analysis 

Data analysis was done using WinPepi, Epi7 and SPSS 
version 20. The results were presented in percentages where 
necessary and appropriate measures of centrality (mean) and 
dispersion (standard deviation) were calculated. Univariate 
and multivariate analyses were also performed using test of 
significance like chi-square test or Fisher’s exact test. P-
values less than 0.05 were considered significant. 

4. Results 

There were 180 women with HDP who satisfied inclusion 
criteria during the study period. However, 17 subjects were 
excluded for various reasons including associated maternal 
conditions like diabetes mellitus, hypothyroidism (5 each), 
twin gestation (n=4), and other chronic conditions like 
chronic liver, renal or collagen diseases (n=7). Thus, a total 
of 163 women were included in the study. 

The mean maternal age was 24.76 years. The data showed 
that 77 (47.23%) women had gestational hypertension, 74 
(45.39%) had preeclampsia and 12 (7.36%) had eclampsia. 
Full term delivery was seen in 121 (74.23%) and preterm 
delivery in 42 (25.77%). The mean gestational age and birth 
weight at the time of delivery was 37.4 ± 3.01 weeks & 
2486.3 ± 741.6 grams respectively. Cesarean birth occurred 
in 77 (47.23%) hypertensive mothers, commonest indication 
being fetal distress in 29 (37.66%), followed by previous 
cesarean birth in 21 (27.27%) and impending eclampsia in 13 
(16.88%). The maternal demographic and obstetric 
characteristics are as shown in Table 1. 

Table 1. Basic demographic and obstetrical data of the hypertensive mother. 

Parameters Variables 
GESTATIONAL HTN 

(N=77) 

PREECLAMPSIA 

(N=74) 
ECLAMPSIA (N+12) Total (N=163) 

Age Group 
< 19 1 (1.3) 2 (2.7) 0 (0) 3 (1.84%) 
19-34 73 (94.81) 71 (95.95) 12 (100) 156 (95.70%) 
> 34 3 (3.9) 1 (1.35) 0 (0) 4 (2.45%) 
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Parameters Variables 
GESTATIONAL HTN 

(N=77) 

PREECLAMPSIA 

(N=74) 
ECLAMPSIA (N+12) Total (N=163) 

Gravidity 
1 39 (50.65) 30 (40.54) 7 (58.33) 76 (46.62%) 
2-4 38 (49.35) 42 (56.76) 5 (41.67) 85 (52.15%) 
=>5 0 (0) 2 (2.7) 0 (0) 2 (1.23%) 

Parity 
0 41 (53.25) 32 (43.24) 8 (66.67) 81 (49.69%) 
1-3 36 (46.75) 42 (56.76) 4 (33.33) 82 (50.31%) 
=>4 0 (0) 0 (0) 0 (0) 0 

Antenatal Visits 
0 4 (5.19) 8 (10.81) 4 (33.33) 16 (9.82%) 
<4 25 (32.47) 31 (41.89) 4 (33.33) 60 (36.81%) 
=>4 48 (62.34) 35 (47.3) 4 (33.33) 87 (53.37%) 

 
Table 2 shows the occurrence of perinatal mortality among 

the different categories of hypertensive disorders. There 
occurred 18 perinatal deaths including 10 stillbirths and 8 early 
neonatal deaths, making a perinatal mortality rate (PMR) of 
110 per 1000 births in our study. Of the 10 still birth, 6 (60%) 
were preterm and 4 (40%) were term. The majority (75%) of 

early neonatal deaths occurred in preterm babies. Amongst the 
eight early neonatal deaths, respiratory distress syndrome 
accounted for three, meconium aspiration syndrome for two, 
and NEC, birth asphyxia and intraventricular hemorrhage for 
one each. The perinatal mortality was statistically higher in 
pre-eclampsia and eclampsia groups. 

Table 2. Perinatal mortality outcomes among women with Hypertensive disorder of pregnancy. 

Perinatal mortality 

indicators 

GESTATIONAL 

HTN n=77 

PREECLAMPSIA 

n=74 
ECLAMPSIA n=12 Total 163 p value 

FSB 1 (1.3) 7 (9.46) 2 (16.67) 10 (6.13) 0.0149 
Early neonatal death 0 (0) 5 (6.76) 3 (25) 8 (5.23) 0.0036 
Perinatal Mortality 1 (1.3) 12 (16.22) 5 (41.67) 18 (11.04) <0.001 

 
Table 3 represents the frequencies of various perinatal 

morbidities amongst the different categories of hypertensive 
disorders. Overall at least one adverse perinatal outcome was 
observed in 100 (61.3%) subjects. The occurrence of various 
adverse perinatal morbidities was significantly higher in 
eclampsia and preeclampsia as compared to gestational HTN 
except for metabolic abnormalities. 

The most common adverse perinatal outcome observed was 
low birth weight followed by prematurity. Amongst the neonates 
admitted to NICU, 37 (69.8%) neonates had respiratory distress 
including 23 neonates’ who required ventilatory support. Out of 
55 (33.74%) babies whose APGAR score was less than 7 at 1min, 
36 (22.09%) continued to have APGAR score less than 7 at 5min 
in spite of appropriate resuscitation efforts. 

Table 3. Perinatal morbidity outcomes among women with Hypertensive disorder of pregnancy (p value<0.05 is considered as statistically significant as 

obtained by pearson chi square). 

Perinatal morbidity indicators 
GESTATIONAL 

HTN n=77 

PREECLAMPSIA

n=74 

ECLAMPSIA 

n=12 
Total N=163 p value 

Atleast one adverse perinatal 
outcome 

38 (49.35) 51 (52.70) 11 (91.67) 100 (61.35) 0.0033 

Admission to NICU 18 (23.38) 28 (37.84) 7 (58.33) 53 (32.52) 0.023 
Respiratory Distress 9 (11.69) 21 (28.38) 7 (58.33) 37 (22.70) <0.001 
Need for mechanical ventilation 3 (3.9) 15 (20.27) 5 (41.67) 23 (14.11) <0.001 
Low birth weight 23 (29.87) 41 (55.41) 7 (58.33) 71 (43.56) 0.004 
Preterm delivery 12 (15.58) 23 (31.08) 7 (58.33) 42 (25.77) 0.003 
APGAR score < 7 at 1 min 19 (24.68) 29 (39.19) 7 (58.33) 55 (33.74) 0.001 
APGAR score < 7 at 5 min 7 (9.09) 22 (29.73) 7 (58.33) 36 (22.09) <0.001 
Sepsis 4 (5.19) 16 (21.62) 5 (41.67) 25 (15.34) 0.001 
Thrombocytopenia 2 (2.6) 14 (18.92) 4 (33.33) 20 (12.27) 0.001 
NEC 2 (2.6) 9 (12.16) 3 (25) 14 (8.59) 0.012 
Feed Intolerance 6 (7.79) 17 (22.97) 3 (25) 26 (15.95) 0.026 
Shock 4 (5.19) 19 (25.68) 6 (50) 29 (17.79) <0.001 
Metabolic abnormalities 10 (12.99) 12 (16.22) 4 (33.33) 26 (15.95) 0.201 

 

5. Discussion 

Hypertensive disorder of pregnancy is considered as one of 
the major risk factors for perinatal morbidity and mortality 
especially in the developing world. The current PMR of India 
is 36/1000 birth according to NFHS 2015-16 report [13]. In 
the present study expectedly, the PMR was 110/1000 birth. 

As seen in table 4, the results obtained in our study are 
comparable to the results found in various similar studies 
around the globe [14-19]. In the present study, all except one 
perinatal death occurred in mothers with eclampsia and 
preeclampsia. The higher incidence of perinatal mortality is 
related to the severity of hypertensive disease in pregnancy. 
This could be because of uteroplacental insufficiency, 
placental abruption, severe intrauterine asphyxia and low 
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gestational age [20, 21]. 

Table 4. Comparison of adverse perinatal outcomes in Hypertensive women in various other studies. 

Similar study FSB 
Early neonatal 

death 

Perinatal 

Mortality 

NEED FOR 

NICU 
LBW 

Preterm delivery 

rate 

1. Present study 6.13% 5.23% 110/1000 32.52% 43.56% 25.77% 
2. Kritika Vats et al India [14] 6% 4.3% 100/1000 25.5% 31.6% 26.5% 
3. Kwame Adu-B. et al Ghana [15] 6.8% 3.8% 106/1000 24.7% 24.7% 21.7% 
4. Yucesoy G et al Turkey [16] 12.59% 2.19% 144/1000 24.81% - - 
5. Wolde Z. et al Ethiopia [17] - - - 22.5% 47.9% 31.6% 
6. Olusanya BO et al Nigeria [18] - - - 27.77% 31.02% 46.29% 
7. Hassan M. et al Dhaka [19] - - - - 76.66% 73.33% 

 
Low birth weight and prematurity which are the real 

distressing problem in babies of hypertensive mothers were 
amongst the commonest adverse perinatal outcomes in babies 
of hypertensive mother. The other important adverse 
perinatal outcome determined were need for NICU 
admission, NEC and low APGAR score amongst others. 
Table 4 shows the outcome in few similar studies which were 
comparable. Low birth weight babies are at a much higher 
risk of dying than babies with birth weight >2500 g [22, 23]. 
Apart from increased mortality, it has been observed that 
these babies have long-term neurological disabilities, 
impaired language and academic achievement along with 
greater predisposition to chronic illness including 
cardiovascular disease and diabetes [24]. Premature infants 
are predisposed to increased oxidative stress and prematurity 
is one of the leading causes of all under-5 child mortality 
worldwide. This is due to immature multiple organ systems 
leading to respiratory distress, sepsis, intracranial 
haemorrhage and NEC [25]. 

NICU admission rate was significantly higher in the 
women with preeclampsia and eclampsia compared to 
gestational hypertension. Admission to NICU is often 
associated with more morbidity in the neonates, not to 
mention the financial implications to the parents as well as 
the emotional stress due to separation of the baby from the 
mother. 

In our study, around one fourth of the babies had either 
feeding intolerance or NEC. A higher incidence of (40%) 
neonates who had feeding intolerance and pre-NEC/NEC 
was documented in a similar study by Hassan M et al [19]. 
Higher rate of NEC in maternal hypertension can be 
attributed to the common patho-physiology of 
hypoxia/ischemia between maternal disease and fetal 
complication [21]. 

Low APGAR score (<7) at 1st and 5th min were statistically 
more common in the eclamptic and pre-eclamptic group. 
Improvement in the APGAR scores at 5 min amongst the 
various types of hypertensive disorders might be partly 
attributed to an effective neonatal resuscitation. Both 
APGAR score at 1st and 5th min was comparable to results 
seen in various other studies [14, 15, 17, 26-28]. Adequate 
preparation with personnel trained in neonatal resuscitation is 
essential for all deliveries, more so ever in deliveries of 
hypertensive women. However, it must be noted that there 
was no improvement in the APGAR score of babies born to 
eclamptic mother with low (< 7) initial APGAR score at birth 

despite adequate resuscitation. 
Considering the high perinatal mortality and morbidities 

associated in hypertensive pregnant women, there is a 
pressing need to improve the perinatal health measures. The 
present study was conducted in a tertiary care centre with 
trained personnel available round the clock for managing 
maternal condition as well neonatal problems including 
efficient resuscitation. The outcome is likely to be worse in 
peripheral centres where facilities and trained manpower 
are often limited. One of the most important measures to 
improve outcomes in these situations would be early 
referral from primary centres to centres with optimum 
maternal and neonatal facilities as soon as maternal 
hypertension is detected. Strong evidence to suggest that 
planned delivery when compared with expectant 
management reduces maternal morbidity and severe 
hypertension has been shown in a recent study. However, 
planned delivery led to more neonatal unit admissions but 
without any greater respiratory or other neonatal morbidity, 
intensity of care, or length of stay. Therefore this impact 
should be discussed with women with late preterm pre-
eclampsia, helping her make an informed decision on 
timing of delivery [29]. 

Amongst the few limited therapeutic options that are 
available for optimizing the perinatal outcome while 
managing women with HDP, antenatal administration of 
corticosteroid is recommended for women at risk of 
imminent preterm delivery. A significant reduction in 
neonatal death and neonatal morbidity occurs in infants of 
mothers with hypertensive disorders exposed to antenatal 
corticosteroids [30, 31]. Another important strategy would be 
appropriate and early administration of magnesium sulphate 
for prevention of cerebral palsy in the infant and child due to 
its neuroprotective effect on preterm infants, apart from its 
common use for seizure prophylaxis in women with 
preeclampsia [31-33]. 

This study adds to the limited data available focusing on 
short term neonatal outcomes in hypertensive disorder of 
pregnancy since most of the studies on hypertensive 
disorders of pregnancy have focused on the maternal 
outcomes. A retrospective study design and a lack of control 
group re obvious limitations of the study and a larger 
prospective study with a control group will go a long way in 
confirming these findings. 
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6. Conclusion 

There is a significant burden of perinatal mortality and 
morbidity associated with HDP, more so with pre-eclampsia 
& eclampsia. HDP remains a great challenge for an 
obstetrician and neonatologist due to difficult antenatal care 
involving a complex balance between the maternal risks of 
continuing pregnancy and the fetal risks of delivering 
premature&/or LBW baby. It is essential at primary health 
care level that these cases are suspected, diagnosed and 
referred to tertiary care centreat the earliest so as to ensure 
optimum maternal and perinatal outcome. This is important 
because adverse perinatal mortality is not only a key 
indicator of maternal care but also a reflection of the quality 
of neonatal care available in a country. 
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