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Abstract

Background: Hypertensive disorders of pregnancy are
used as an umbrella term that includes chronic and gestational
hypertension, preeclampsia and eclampsia, representing a
major cause of maternal and perinatal morbidity and mortality,
considered to be the most common medical problem encoun-
tered during pregnancy, and so this study was done to find
the prevalence and types and the proper methods of treatment
of each type of hypertension in pregnant women admitted to
Department of Obstetrics, Tanta University Hospital.

Aim of Study: The aim of this study is to find the prevalence
and types of hypertension in pregnant women admitted to
Department of Obstetrics, Tanta University Hospital.

Patients and Methods: This prospective, randomized,
comparative study included Seven hundred and fifty (750)
pregnant women in the Department of Obstetrics and Gyne-
cology in Tanta University Hospital during the period between
December 2016 and December 2017. In this study, hypertensive
pregnant females were categorized in to 4 major groups:
Chronic hypertension, gestational hypertension, pre-eclampsia,
eclampsia and no cases of superimposed pre-eclampsia on
top of chronic hypertension were encountered. Informed
consents were obtained from all study participants.

Results: Number of patients examined in this study was
750 pregnant women, 179 were hypertensive (23.86%). Chron-
ic hypertension 15 cases (8.37%), gestational hypertension
61 cases (34.07%), pre-eclampsia 90 cases (50.27%) and
eclampsia 13 cases (7.26%), according to the clinical charac-
teristics, the mean age was significally higher in chronic
hypertensive group (40.53 £5.3 years), and was significally
lower in eclamptic patients (23.31 £4.33 years), the highest
gravidity was recorded in chronic hypertension (3.20+0). The
body mass index was similar in all the studied groups. Blood
pressure was highest in preeclampsia, according to methods
of delivery in different studied groups, assisted and spontaneous
vaginal delivery were highest in gestational hypertension
(23%) and (13.1%) respectively and Caesarian section was
highest in eclampsia (84.6%) and lowest in chronic hyperten-
sion (60%), the gestational age of the studied groups was
showing that prematurity was encountered in 61.54% of cases
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of eclampsia and was lowest (0%) in chronic hypertension;
this was due to induction of labor, the main cause of death in
this study is prematurity. The mean APGAR score in the
present study was highest in chronic hypertension group (7.40
£1.88) and lowest in eclamptic group (5.08 £1.19) after one
minute of delivery and after 5 minutes APGAR score was
highest in pre-eclamptic (8.80%1.52) and lowest in eclamptic
group (7.23%1.88). The respiratory distress syndrome, Neonatal
Intensive Care Unit and neonatal mortality were highest in
eclampsia group (3 8.5%, 30.8% and 23.1% respectively) and
lowest in chronic hypertension group (0% in all), a comparison
between 2 forms of pre-eclampsia (mild and severe) showed
that all the parameters including blood pressure, hematocrit
value, creatinine, uric acid levels and liver enzymes were
higher in severe preeclampsia compared to the mild form.

C.S was 100% in severe pre-eclampcia and 73.01% in mild
pre-eclampcia, the respiratory distress syndrome, Neonatal
Intensive Care Unit and neonatal mortality were significally
higher in severe pre-eclampcia than mild pre-eclampcia,

gestational age and birth weight were significally higher in
severe pre-eclampcia than mild pre-eclampcia, Intra Uterine

Growth Restrictions (I.U.G.R) were found only among the
severe pre-eclampcia group (18.52%).

Conclusions: From this study we can reach the following
conclusions:

1- High blood pressure complicates 23.9% of all pregnant
women.

2- The incidence of chronic hypertension in the present study
is 8.37%, gestational hypertension is 34.1%, pre-eclampsia
is 50.3% and eclampsia is 7.3%.

3- The worst prognosis was found among the eclamptic group.
4- Chronic hypertension when perfectly managed doesn't
develop into superimposed pre-eclampsia.

5- No cases of secondary chronic hypertension were encoun-
tered in the study denoting that it is rare with pregnancy.
The cause of secondary hypertension may compromise her
fertility.

6- Neonatal complications were most common with pre-
eclampsia and eclampsia.

Key Words: Hypertensive disorders — Pre-eclampsia — Ec-
lampsia — Gestational hypertension.
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Introduction

HYPERTENSIVE disorders of pregnancy repre-
sent amajor cause of maternal and perinatal mor-
bidity and mortality. Hypertension is the most
common medical problem encountered during
pregnancy. It complicates 5% to 7% of all preg-
nancies [1,2].

The blood pressure depends on the work being
done by the heart and the resistance of the blood
vessels. The World Health Organization (WHO)
suggests that the growth of the processed food
industry has impacted the amount of salt in diets
worldwide, and that this plays arole in hyperten-
sion. Hypertension in pregnancy and postpartum
period is currently diagnosed by a Systolic Blood
Pressure (SBP) greater than or equal 140mmHg
and/or diastolic blood pressure greater than or
equal to 90mmHg. There is a need to reevaluate
the usual thresholds of abnormal blood pressure
valuesin pregnancy [3] . Evaluating blood pressure
in late pregnancy and labor can help minimizing
the complications and enabling the obstetrician to
plan for the proper time and methods of interference
and take the proper preparations and considerations
for the next pregnancies.

Aim of study:

The aim of this study isto find the prevalence
and types of hypertension in pregnant women
admitted to Department of Obstetrics, Tanta Uni-
versity Hospital.

Sudy design:

This prospective, randomized, comparative
study included Seven hundred and fifty (750)
pregnant women in the Department of Obstetrics
and Gynecology in Tanta University Hospital,
hypertensive pregnant femal es were categorized
in to 4 major groups. Chronic hypertension, gesta-
tional hypertension, pre-eclampsia, eclampsia and
no cases of superimposed pre-eclampsia on top of
chronic hypertension were encountered. Informed
consents were obtained from all study participants.

Patients and M ethods

This study included Seven hundred and fifty
(750) pregnant women in the Department of Ob-
stetrics and Gynecology in Tanta University Hos-
pital during the period between December 2016
and December 2017. In this study, hypertensive
pregnant females were categorized in to 4 major
groups: Chronic hypertension, gestational hyper-
tension, pre-eclampsia, eclampsia and no cases of

superimposed pre-eclampsia on top of chronic
hypertension were encountered.

Inclusion criteria include: Age from 16 to 42
years old, both primi-gravida and multigravida,
including all pregnant females admitted the depart-
ment.

Exclusion criteria include: Diabetic patients
or any other chronic diseases with pregnancy.

Results

Satistical analysis:

Data were fed to the computer and analyzed
using IBM SPSS software package version 20.0.
(Armonk, NY: IBM Corp) Qualitative data were
described using number and percent. The Kol-
mogorov-Smirnov test was used to verify the nor-
mality of distribution Quantitative data were de-
scribed using range (minimum and maximum),
mean, standard deviation and median. Significance
of the obtained results was judged at the 5% level.

The used tests were;

1- Chi-square test: For categorical variables, to
compare between different groups.

2- Fisher's Exact or Monte Carlo correction: Cor-
rection for chi-square when more than 20% of
the cells have expected count less than 5.

3- F-test (ANOVA): For normally distributed quan-
titative variables, to compare between more than
two groups.

4- Kruskal Wallistest: For abnormally distributed
quantitative variables, to compare between more
than two studied groups.

Number of patients examined in this study was
750 pregnant women, 179 were hypertensive
(23.86%). Chronic hypertension 15 cases (8.37%),
gestational hypertension 61 cases (34.07%), pre-
eclampsia 90 cases (50.27%) and eclampsia 13
cases (7.26%).

The mean age was significally higher in chronic
hypertensive group (40.53+5.3 years), and was
significally lower in eclamptic patients (23.31 £4.33
years). Gravidity; the highest gravidity was record-
ed in chronic hypertension (3.20 £0). The body
mass index was similar in all the studied groups.
Blood pressure was highest in preeclampsia.

Assisted and spontaneous vaginal delivery were
highest in gestational hypertension (23%) and
(13.1%) respectively and Caesarian section was
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highest in eclampsia (84.6%) and lowest in chronic
hypertension (60%).

Prematurity was encountered in 61.54% of
cases of eclampsia and was lowest (0%) in chronic
hypertension; this was due to induction of labor.

The main cause of neonatal death is prematurity.
The mean APGAR score in the present study was
highest in chronic hypertension group (7.40+1.88)
and lowest in eclamptic group (5.08 £ 1.19) after
one minute of delivery and after 5 minutes APGAR
score was highest in pre-eclamptic (8.80+ 1.52)
and lowest in eclamptic group (7.23 £ 1.88). The
respiratory distress syndrome, Neonatal Intensive
Care Unit and neonatal mortality were highest in
eclampsia group (38.5%, 30.8% and 23.1% respec-
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tively) and lowest in chronic hypertension group
(0% in all).

All the parameters including blood pressure,
hematocrit value, creatinine, uric acid levels and
liver enzymes were higher in severe preeclampsia
compared to the mild form; C.S was 100% in
severe pre-eclampcia and 73.01% in mild pre-
eclampcia. Respiratory distress syndrome, neonatal
intensive care unit and neonatal mortality were
significally higher in severe pre-eclampcia than
mild pre-eclampcia, gestational age and birth weight
were significally higher in severe pre-eclampcia
than mild pre-eclampcia and Intra Uterine Growth
Restrictions (I.U.G.R) were found only among the
severe pre-eclampcia group (18.52%).

Table (1): Clinical characteristics of studied patients.

Chronic Gestational Pre- .
. . . Eclampsia Test
hypertension  hypertension eclampsia (n=13) of si p
(n=15) (n=61) (n=90) &
Age (vears):
Range 32.0-42.0 17.0-38.0 18.0-35.0 16.0-34.0 F= <0.001 *
Mean £ SD 39.53+2.30 27.25+£3.20 20.08£1.75 23.31+4.33  66.587*
Gravidity:
Range 2.0-3.0 1.0-1.0 1.0-1.0 1.0-1.0 H= <0.001 *
Mean £ SD 2.80+0.41 1.0-1.0 1.0-1.0 1.0-1.0 177.782%*
Parity:
Range 2.0-5.0 - - - - -
Mean £ SD 3.5+0.53 - - -
Abortion:
Range 1.0-1.0 - - - - -
Mean £ SD 1.0£0.0 - - -
BMI (kg/m"):
Range 26.0-32.70 16.90-35.0 16.20-34.90 16.0-34.10 = 0.063
Mean £ SD 28.81+2.01 27.31+£3.37 26.77£3.92 25.10+£5.91 2476
Table (2): Methods of delivery in the different studied groups.
Chronic Gestational Pre- .
. . . Eclampsia
hypertension hypertension eclampsia (n=13)
(n=15) (=61)  (n=90) x2 MC,
No. % No. % No. % No. %
*Spontaneous vaginal delivery 5 333 15 24.6 0 1.1 0 0.0 11.710%  0.044*
* Assisted vaginal delivery | 6.7 7 1158 7 7.8 2 15.38
*C.S 9 60.0 39 639 73 8L.1 11 846
Table (3): Gestational age at delivery in the studied groups.
Chronic Gestational Pre- .
hypertension hypertension  eclampsia Eclampsia
Gestational age n=13 2
at delivery (n=15) (n=61) (n=90) ( ) X p
No. % No. % No. %  No. %
* Full-term (237 weeks)  (15) 100 (55) 90.16 (73) 81.11 (5 3846 18.745 <0.001*
* Pre-mature (<37 weeks) (0) 0 (6) 9.84 (17) 18.89 (8) 61.54 18.745% <0.001 *

(induced preterm labour
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Table (4): Neonatal outcome in different studied groups.

Chronic Gestational Pre-

Eclampsia  Test

hypertension hypertension eclampsia _ : p
(n=15) (n=61)  (n=90) (13  ofsg

APGAR score after 1min:

Mean + SD 7.40£1.88 731177 7.37£190 5.08+119 F=6.315* <0.001*
After 5Smins:

Mean £ SD 8.07£2.02 7.77+190 880t152 7.23+1.88 F=6.159* <0.001*

N % N % N 9N % X2 MC,

* Respiratory distress syndrome 0 0 8 131 9 100 5 385 0.729 0.876
* Neonatal Intensive CareUnit 0 0 11 18 23 256 4 308 2211 0.525

(NICu)
* Neonatal death 0 0 4 6.6 10 111 3 231 1426 0.715

Table (5): Clinical and laboratory characteristics and pregnancy outcomein mild and severe pre-eclampsia.

Mild Severe
pre-eclampsia pre-eclampsia Test of sig. p-value
(n=63) (n=27)
Age (years):

Mean £ SD 29.44+554 28.37+3.20 t=0.070 0.945
BMI (kg/m ):

Mean £ SD 27.46%2.37 26.25+5.59 t=1.066 0.295
Blood pressure Systolic:

Mean £ SD 149.29+6.14 170.81+6.20 t=6.729 <0.001*
Diastolic:

Mean £ SD 96.03%£4.95 115.44+3.29 t=9.468* <0.001*
Hematocrit value 37.29+2.35 4458+2.84 t=5.710* <0.001*
Platelet: 3

Count (* 10 /ul) 248.4+68.2 149.27+86.4 t=5.820* <0.001*
Creatinine (mg/dl):

Mean £ SD 0.64+0.14 0.95+0.22 t=6.919* <0.001*
Uric acid Mg/dI:

Mean £ SD 4.56+0.94 7.03+0.88 t=2.188* 0.031*
Liver function tests:

ALT u/l 14.74+3.93 54.54+30.73 t=10.162* <0.001*

AST u/l 24.14+2.56 40.34+10.83 t=11.239*

2
Induction of labor 6 (9.5%) 1 (3.7%) X 2=0.893 FEP=0.670
Caesarian section 46 (73.01%) 27 (100%) X =8.982* 0.003*
Gestational age at delivery 36+2.2 34.7+3.1 t=2.261* 0.026*
Birth weight 2648+810.2 2154+649.2 t:22.803 * 0.006*
Admission of N.I.C.U. 9 (14.28%) 14 (51.85%) X 2=14.020* <0.001*
Respiratory distress syndrome 2 (3.2%) 7 (25.92%) X,=10.870* FEp=0.003 *
Neonatal death 2 (3.17%) 8 (29.62%) X,=13.393 FEp=0.001 *
Intra uterine growth restrictions 0 (0%) 5 (18.52%) X =10.233 FEp=0.001 *
Discussion In the present study the most frequent type of

In this study the comparison between the 4
groups was done according to multiple clinical
characteristics including (age, gravidity, parity,
abortion rate, body mass index, hemoglobin per-
centage and blood pressure).

hypertension with pregnancy was the pre-eclampsia
90 cases (50.27%), then gestational hypertension
61 cases (34.07%), chronic hypertension 15 cases
(8.37%), and the least was the eclamptic group 13
cases (7.26%), our results were with agreement
with that of Assis et al., who found that the most
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frequent type was pre-eclampsia 63 cases (48.8%),
gestational hypertension 24 cases (18.6%) and
chronic hypertension 8 cases (6.2%) and the only
difference was that there was no eclamptic cases
recorded in Assiset a., study [4].

In the present study the incidence of hyperten-
sive disorders was found to be (23.9%) out of the
whole pregnant females compared to (15%) in the
study of Payneet al., whilein Assiset d., study
it was (14.5%), and in another study by Mehta et
al., it was (6.9%) and (16.2%) in the study by berhe
etal. [47].

This study revealed that (46.7%) of chronic
hypertensive females and (57.3%) of the severe
hypertensive females (involving pre-eclamptic and
eclamptic groups) had induced preterm deliveries
with gestational age less than (37) weeks compared
to 34% and 70% respectively in the study by Seely
et a., 19.4% and 27.7% respectively in the study
of Atikaet al., [7.8].

Theincidence of superimposed pre-eclapmsia
in the chronic hypertension is (26.4%) in the study
of Guidaet al., but in the present study we didn't
encounter the superimposed pre-eclampsia because
we treated chronic hypertension from the start of
pregnancy [9.

In our study the gravidity was ranging from 2-
3 and the parity was 2-5 in the chronic hypertension
with pregnancy. Other types of hypertension with
pregnancy were primi-gravidae. Thisisin agree-
ment with the study by Assiset al. [4].

Body Mass Index (BM1) in the present study,
gestational hypertension was 16.90 to 35.0. In pre-
eclampsia and eclampsiaiit was 16.20 to 34.90 and
16.0 to 34.10 respectively. In chronic hypertension
it was 26.0 to 32.70. The Body Mass Index (BMI)
was 15.70 to 36.90, 14.33 to 33.0, 15.20 to 34.40
and 28.20 to 33.37 respectively. Thisisin agree-
ment with Mremaet al. [10].

The incidence of caesarian section in pre-
eclamptic group in the present study was 81.1%,
while in the study of Guidaet a., it was 72% [9].

Eclamptic cases recorded the highest percentage
in neonatal deaths 23. 1%, while in pre-eclamptic
and gestational hypertension was 11.1 and 6.6%
respectively, and 0% in chronic hypertension, the
study by Barbosa et al., recorded 23.88%, 14.36%
and 19.45% respectively for respiratory distress
syndrome and 26.87%, 11.26% and 15.78% respec-
tively for neonatal death [11].
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In this study, the neonatal deaths was signifi-
cantly higher in severe pre eclampsia being 29.62%
compared to 3.17% in mild form, Parveen et dl.,
recorded them as 0.63% and 0.11% respectively
[12].

Parveen et al., reported 8.6% intra uterine fetal
demise in severe pre-eclamptic group and 2.15%
still births whereas our study stated 18.52% intra
uterine fetal demise among the same group with
no cases of still births [12].

There were no neonatal deaths or respiratory
distress syndrome and no admission to the neonatal
intensive care in the chronic hypertension group;
this was reported by Parveen et dl., [12].

Conclusion:

From this study we can reach the following
conclusions:

1- High blood pressure complicates 23.9% of all
pregnant women.

2- Theincidence of chronic hypertension in the
present study is 8.37%, gestational hypertension
is34.1%, pre-eclampsiais 50.3% and eclampsia
is7.3%.

The worst prognosis was found among the ec-
lamptic group.

w
1

H

Chronic hypertension when perfectly managed
doesn't devel op into superimposed pre-
eclampsia.

5- No cases of secondary chronic hypertension
were encountered in the study denoting that it
is rare with pregnancy. The cause of secondary
hypertension may compromise her fertility.

6- Neonatal complications were most common
with pre-eclampsia and eclampsia.
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