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Introduction 
 

In general, hypertensive disorders of pregnancy (HDP) may 
complicate 5%-10% of pregnancies in the general 
population and are known to increase the risks of maternal 
and perinatal morbidity and mortality (1). Hypertensive 
disease occurs in approximately 12–22% of pregnancies, 
and it is directly responsible for 17.6% of maternal deaths 
in the United States (2).  
 

Although the rate of eclampsia in the United Kingdom (UK) 
appears to have fallen, hypertension in pregnancy remains 
one of the leading causes of maternal death in the UK. One-
third of severe maternal morbidity was a consequence of 
hypertensive conditions (3). However, there is a significant 
variation in the proportion of maternal mortality due to 
these disorders between the low- and high-income 
countries. It was noted that most maternal deaths 
associated with hypertensive disorders occur in the low-
and middle-income countries (4). 
 

Hypertensive disorders are the leading cause of 
complications in pregnancy and, together with 
hemorrhage, are among the major contributors to maternal 
death in developed and developing countries (5). Although 
there is a large body of literature that described the 

magnitude and associated complications of HDP, little is 
done to assess the predictors of maternal and perinatal 
mortality, particularly in low- and middle-income countries 
(6). 
 

Many genetic risk factors, clinical features and biomarkers 
have been proposed but none of these seems able to 
prevent pre-eclampsia onset (7). The present study was 
designed to determine the predictors of maternal mortality 
and morbidity and perinatal mortality in hypertensive 
disorders with pregnancy. 
 

Patients & Methods 
 

This was a prospective observational study carried out in 
Tanta University hospital, Obstetrics and Gynecology 
Department, in the period from January 2016 to December 
2018, included all pregnant women admitted with 
hypertensive disorders after 28 weeks gestation.  
 

Exclusion Criteria were pregnant women with 
hypertensive disorders who refused to participate in the 
study and pregnant women with hypertensive disorders 
before 28 weeks gestation. For all women included in the 
study the following data were collected: Maternal age, 
parity, gestational age at admission, number of fetus, 
antenatal care in the current pregnancy, onset of HDP. 
history of HDP in previous pregnancy, history of chronic 
hypertension, history of DM or any other medical disorders. 
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Blood pressure measurement, Presence or absence of 
proteinuria, Presence or absence of symptoms like 
headache, blurred vision, epigastric pain or vomiting, 
Presence or absence of pitting edema, Presence or absence 
of convulsions were recorded. Duration of hospital stay, 
medications given (e.g. Mg. Sulfate, antihypertension and 
corticosteroid), Admission to ICU, indication & duration, 
Highest and lowest BP measurements achieved, Clinical or 
laboratory complications. 
 

Delivery data included labor onset. “Spontaneous or 
induced, gestational age and indications” and Mode of 
delivery. Perinatal data included fetal weight at admission, 
fetal weight at delivery, still birth & neonatal death, 
Admission to ICU, APGAR scores (1minute & 5minutes). 
Maternal state of discharge either mortality or morbidity 
were recorded. 
 

Outcomes: 
 

• Primary outcomes 
• The relation between different clinical & laboratory 

factors affecting maternal and perinatal outcome. 
• Secondary outcomes 
• Rate of maternal mortality and morbidity. 
• Rate of perinatal mortality. 
• Ethical considerations 
• Ethical approval: An approval for the study was 

obtained from the institutional ethical committee. Any 
data taken from the patient either from the history, the 
examination or from the investigations dealt with in 
confidential manner. Informed consent: Written 
informed consent form obtained from patient. 

Statistical analysis 
 

Data were collected and analyzed by computer program 
SPSS" ver. 21" Chicago. USA. Data expressed as mean, 
Standard deviation and number, percentage. T-test or 
Mann-Whitney if necessary was used to determine 
significant for numeric variable. Chi. Square or Fisher exact 
test was used to determine significance for categorical 
variable. All possible factors affecting maternal mortality 
were entered in a multivariate logistic regression model to 
determine which of them remain in the equation. The same 
was affected for perinatal mortality as a dependent 
outcome. * P < 0.05 is significant, ** p< 0.001 moderate 
significance, *** P<0.000 highly significance, n.s P>0.05 
non-significance. 
 

Results 
 

Table (1) shows the clinical characteristics data in study 
population. With high in percentage of family history in 
both groups with significance difference (P<0.03). Also, 
about chronic diseases there were (11.97%) of cases have 
diabetes and there was moderate significance difference 
about hypertension with (51.30%) in eclampsia group 
(P<0.001) and 9.89% of cases have kidney diseases with 
significance difference (P<0.05). As regard higher 
percentage in both groups were delivered CS with 
significance difference (P<0.05). Also, there were high 
percentage in no. of fetus in both groups in twins and 
multiple fetus than normal with significance difference 
(P<0.05). 

 

 
 

Table 1: Clinical Characteristic at admission in study population. 
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Table (2) shows signs & symptoms at admission in study 
population. With high percentage in value in systolic& 
diastolic blood pressure >160 in both groups with 
moderate significance (P<0.001). In Albumin & protein in 
urine there were (20.0%) of cases have ++++ in 
preeclampsia and 100% in cases in eclampsia with highly 
significance difference (P<0.000). As regard there were 

significance difference (P<0.05) with platelets count 
(P<0.05) and moderate significance difference with highest 
creatinine (P<0.001). Also there were highly significance 
difference (P<0.000) in headache, convulsion and visual 
disturbance. As regard about edema there were moderate 
significance (P<0.001) edema. About convulsion there were 
significance difference. 

 

 
 
 

Table 2: Baseline clinical data at admission in study population. 
 
 

Table (3) shows causes of maternal death. The rate of 
mortality in our study was (2.08%). The high percentage in 
HELLP syndrome (40.0%). As regard there were (20.0%) of 

cases in hemorrhage. and lowest percentage brain edema 
(10.0%). 
 
 

 
 

Table 3: Causes of maternal death in study population. 
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Table (4) shows neonatal data in study population. With 
non-significance difference (P<0.05) in single and multiple 
fetus and birth weight. But there was significance 

difference (P<0.05) with APGAR score, Sex of fetus and 
admission to NICU and gestational age at discharge. 

 

 
 

Table 4: Neonatal data in study population. 
 

 
Table (5) shows causes of neonatal death in study population. With highest percentage in respiratory distress (58.62%) 
with significance difference (P<0.05). 
 

 
 

Table 5: Causes of neonatal death in study population. 
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Table (6) shows multivariate regression analysis of risk 
factors of neonatal death in study population. With highly 
significance with age of mother, previous history of PE, 

chronic hypertension and high blood pressure at admission, 
also APGAR score and weight of fetus. 

 

 
 
 

Table 6: Multivariate regression analysis of risk factors of neonatal mortality in study population.  

 
 

Discussion 
   
The causes of hypertensive diseases in pregnancy are still 
uncertain, thus the effective primary prevention is not 
available in this stage. However, several risk factors have 
been identified and modification of some of these risk 
factors might result in the decreasing of its frequency (8). 
In our data overall maternal mortality was (2.08%). 
Similar studies in India and Pakistan revealed a high 
maternal mortality associated with HDP. Few hospital-
based studies in Ethiopia have also shown that 
hypertensive disorders are among the top three causes of 
maternal mortality. Furthermore, a national survey in 
Ethiopia demonstrated that 11% of all maternal deaths 
and 16% of direct maternal deaths occurred due to HDP 
and the cause-specific case fatality rate was 3.6% (9). 
 
In our data multivariate regression analysis of risk factors 
of maternal mortality in study population was highly 
significance with age with increase in risk of mortality 
with increases in age group. This agree with Ghulmiyyah 
et al that found that the risk of death from preeclampsia 
or eclampsia was higher for women aged>30 years (10). 
 
As regard in Dalmaz et al (8) reported several risk factors 
have been described as predispose to hypertensive 
disorders in pregnancy worldwide, such as: family history 
of preeclampsia, preeclampsia in a previous pregnancy, 
multifetal gestation, obesity, nulliparity, diabetes, chronic 

hypertension and extremes of maternal age. In our data, 
family history of PE, previous PE history, nulliparity, 
diabetes, and chronic hypertension were significantly 
more frequent in patients. Our results are similar to other 
studies in different populations (11). 
 
As expected, multivariate analysis showed that family 
history of PE, diabetes and chronic hypertension are 
independent risk factors for hypertensive diseases in 
pregnancy. The family and the previous history of PE 
increased the risk for this complication in our patients. 
These data have been reported in other studies (12). 
 
Indeed, the genetic component in pathophysiological 
abnormalities of preeclampsia has been suggested (13). 
Preeclampsia was reported to be more common in 
daughters of preeclamptic women and in pregnancies 
fathered by sons of preeclamptic women; this data 
suggest the involvement of both maternal and fetal genes 
in the syndrome. Pregnant women with this history 
should be carefully monitored in the prenatal care and 
postpartum (14). Women with preexisting chronic 
hypertension also have an increased risk of preeclampsia 
(12). 
In the present study, diabetes, and particularly, 
preexisting chronic hypertension were risk factors for 
preeclampsia same to in Southern Brazilian women. Thus, 
actions in the public health focused to prevent these 
diseases are important to also prevent preeclampsia (2).  
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Generally, PE is regarded as a disease of first pregnancy 
and its frequency ranges between 2% and 7% in healthy 
nulliparous women (15). Nulliparity is well established as 
a risk factor for hypertensive disorders in pregnancy (16). 
 
In this study, nulliparity was confirmed as a risk factor in 
the conditional logistic regression analysis. Nulliparous 
women have a two-fold increase in the risk of developing 
complications of hypertensive disorders in pregnancy. 
 
Multiple pregnancy doubles the risk of preeclampsia; 
however, in our findings this association was not 
established, likely due to low number of cases in both 
groups of subjects associated with a reduced sample size 
as a whole. Extremes of maternal age cannot be 
demonstrated as a risk factor in our study since our 
sample is matched by age; nevertheless, it is an 
established risk factor for PE (1). 
 
 Regardless of the indicator of social deprivation, we 
found that low educational level was significantly more 
frequent in the group of cases. Haelterman et al (2011) 
showed that the burden of PE is concentrated in socially 
disadvantaged women, thus health services should be 
more responsive to the specific needs of these women 
(17).  
 
In present study there were (2.08%) of cases died with 
(40.0%) of them have HELLP syndrome and (20%) have 
hemorrhage. In the of study Ghulmiyyah, 2012 (10) 
reported severe preeclampsia is associated with 
increased risk of maternal mortality (0.2%) and increased 
rates of maternal morbidities (5%), such as convulsions, 
pulmonary edema, acute renal or liver failure, liver 
hemorrhage, disseminated intravascular coagulopathy, 
and stroke. These complications are usually seen in 
women who develop preeclampsia before 32 gestation 
and in those with preexisting medical conditions. 
 
In present study there were highly significance with 
severe hypertension with low birthweights babies and 
SGA. This agree with (Mark & Megan, et al., 1997) who 
reported severe hypertension was confirmed by 
multivariate analysis to be associated with low 
birthweight babies, and in univariate analysis, with a 
higher incidence of all fetal complications and higher 
incidence of SGA babies. Therefore, the more severe the 
hypertension, the more the like hood of fetal as well as 
maternal complications. 
 
Merits of the study 
 
This is a prospective observation study determining the 
most significant clinical factors that can predict bad 
prognosis in cases of hypertensive disorders of 
pregnancy. Determining such factors will help in 
prevention of maternal and perinatal mortality & severe 
morbidity in this relatively unpredictable disorder. The 
regression model used in this study is a relatively strong 
tool to select factors that independently affect the 

outcome. Another merit of the study comes from the 
relatively long duration one year of recurring the cases. 
 
Limitations of the study 
 
Longer follow up of women might be of benefit especially 
for those with persistent medical problems. The diagnosis 
and analysis of perinatal outcome depend on data 
collection of the hospital records without detailed follow 
up of the neonates. Classification of the preeclamptic 
cases into mild and severe was not done but it might be 
compensated by entering the level of hypertension at 
admission as a possible independent factor in predicting 
the outcomes. 
 
Conclusion 
 
The main results of the study as regarding the most 
significant predictors of maternal outcome were: Age (old 
age ≥30), presence of pregestational hypertension 
(chronic hypertension), high blood pressure at admission, 
absence of regular antenatal care, presence of high 
albumin and protein in urine and low platelet count. 
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