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Abstract

Background: In resource poor countries, hypertensive disorders of pregnancy are common and form one of the
deadly triads, along with hemorrhage and infection, which contribute greatly to maternal and fetal jeopardy.

Methods: The aim of this study was to assess the prevalence of hypertensive disorders of pregnancy, and
determine the effects of hypertensive disorders of pregnancy on the feto-maternal outcomes. It was a descriptive,
cross-sectional, retrospective study on randomly selected 615 women who attended delivery at Yekatit-12 Teaching
Hospital from 1st of July 2017 -1st of Jan 2018. Data was analyzed using SPSS version 20 software. Descriptive
statistics were used to calculate rates. Chi-square statistics were used to estimate the associations among selected
predictor variables. A p-value < 0.05 was taken as statistically significant.

Results: Out of the 615 study population, the prevalence of hypertensive disorders of pregnancy was found to be
25.49%, of which the majority (52.5%) was severe pre-eclampsia. Eclampsia accounted for 2.6%, and superimposed
pre-eclampsia was 2.6%. The rate of severe pre-eclampsia with HELLP syndrome was 7.1% of all mothers with the
hypertensive disorders. The majority of mothers with hypertensive disorders (59.6%) had age range of 25-34 years.
About 46% of mothers required interventions to terminate the pregnancy either by cesarean section (42.3%) or
instrumental deliveries (3.7%) due to conditions related to Hypertensive disorders. The rate of preterm, low birth
weight, and low Apgar at 1st and 5" minutes accounted for 29.5, 24.4, 22.4 and 16.7% of neonates born to mothers
with hypertensive disorders, respectively. Over 10.9% of neonates required resuscitation and 11.5% NICU referral.
The rate of still birth was 3.8%.

Conclusion: The prevalence of hypertensive disorders of pregnancy is high in the study area and complicates
maternal and fetal outcomes of the pregnancy. To deter its detrimental effects both on fetal and maternal
outcomes of pregnancy, antenatal surveillance should be expanded to enable early detection, stringent follow-up
and timely intervention in severely affected pregnancies.
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Background

Hypertensive disorders of pregnancy (HDP) are common
medical complications of pregnancy and form one of the
deadly triad, along with hemorrhage and infection, con-
tributing greatly to maternal, fetal and neonatal morbid-
ity and mortality [1]. The hypertensive disorders in
pregnancy includes chronic hypertension and the group
of hypertensive disorders unique to pregnancy including
gestational hypertension, preeclampsia and eclampsia.
Approximately 30% of hypertensive disorders in preg-
nancy are due to chronic hypertension, and 70% are due
to pregnancy induced hypertension [2]. ACOG esti-
mated that hypertensive disorders complicate about 12—
22% of pregnancies [3] and it has diverse risk factors [4—
7]. In Ethiopia the prevalence of HDP and their effects
on feto-maternal outcomes are obscure due to dispro-
portionately low institutional delivery and also limited
studies conducted in this important area so far. These
limited studies indicate that the HDP contributed to a
very significant maternal and neonatal disease burden
[8]. The HDP complicated wide ranges of institutional
deliveries from 5 to 8.5% [9, 10] to 18.25-25.1% [11, 12].

The spectrum of HDP ranges from mildly elevated
blood pressures with minimal clinical significance to se-
vere hypertension with multi-organ dysfunction [2]. Ges-
tational hypertension can be defined as a systolic blood
pressure (SBP) of >140 mmHg and/or a diastolic blood
pressure (DBP) of >90 mmHg on at least two occasions at
least 6 h apart after the 20th week of gestation in women
known to be normotensive before 20 weeks’ gestation [13].
Preeclampsia is primarily defined as gestational hyperten-
sion accompanied with proteinuria (300 mg or more per
24-h period). If the 24-h urine collection is not available,
proteinuria can be defined as a concentration of protein
>30 mg/dL (=1+ on dipstick) in at least two random urine
samples collected at least 6 h apart [3, 4, 14]. In the ab-
sence of proteinuria, preeclampsia should be considered
when gestational hypertension is associated with end-
organ damages such as persistent cerebral symptoms,
epigastric or right upper quadrant pain with nausea-
vomiting, or thrombocytopenia and abnormal liver en-
zymes [4]. Preeclampsia is considered severe in the pres-
ence of one or more of the end-organ dysfunctions [3, 4].
A particularly severe form of preeclampsia is the HELLP
syndrome, which is an acronym for three major abnormal-
ities; hemolysis, elevated liver enzymes, and low platelet
count [2]. The onset of convulsions in a woman with pre-
eclampsia that cannot be attributed to other causes is
termed eclampsia. The seizures are generalized and may
appear before, during, or after labor [6].

The outcomes of pregnancy complicated by hyperten-
sive disorders range from uneventful pregnancy in
women with chronic but controlled hypertension to
death in cases of preeclampsia-eclampsia [13]. The feto-
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maternal outcomes of hypertensive disorders of preg-
nancy are affected by multiple factors. These embrace
but are not limited to gestational age at onset, severity of
disease, the presence of multifetal gestation, and the
presence of co-morbid conditions including diabetes
mellitus, renal disease, thrombophilia, or preexisting
hypertension [4, 13, 15]. WHO estimates that the inci-
dence of preeclampsia is 7 times higher in low- and
middle-income countries than in high-income countries,
and the risk of a woman in a low-income country dying
of pre-eclampsia/eclampsia is 300 times that of a woman
in a high-income country [16]. The risk of death due to
preeclamptic disease increases when eclampsia super-
venes on the clinical picture. Pre-eclampsia/eclampsia is
responsible for an estimated 16% of global maternal
mortality annually [17].

The perinatal mortality and morbidities such as low
birth weight, preterm, SGA, IUGR, need for resuscitation
as well as NICU admission are substantially increased in
women with severe preeclampsia [13, 18—21]. The high
perinatal mortality in women with HDP is mainly due to
premature delivery and growth restriction [20]. The
multi-country survey of WHO has shown that there
were about 3- and 5-fold increased risk of perinatal
death in women with preeclampsia and eclampsia, re-
spectively, as compared to women with no preeclamp-
sia/eclampsia [22]. The majority of perinatal deaths due
to complications of HDP have occurred in the low and
middle income countries [23]. In Ethiopia, there are few
hospital based reports [10, 23, 24] on the maternal and
fetal outcomes of hypertensive disorders of pregnancy
and they may not represent the larger population due to
the low institutional delivery rate [25]. The objectives of
this study were to assess the prevalence of hypertensive
disorders of pregnancy, and determine its common feto-
maternal outcomes.

Methods

Study design and setting

It was a descriptive, cross-sectional, retrospective study
using data from the hospital records of pregnant women
who delivered at Yekatit-12 Teaching Hospital from 1st
of July 2017 up to 1st of Jan 2018. The study was con-
ducted at the Gynecology and Obstetrics department of
Yekatit-12 Teaching Hospital which is one of the Gov-
ernment referal hospitals in Addis Ababa, the capital of
Ethiopia. The Hospital has 16 Health Centers with a
total of about 1.5million population in its catchment
area. The health centers in the catchment area are man-
dated to refer the risky pregnancies including those with
hypertensive disorders of pregnancy to this Hospital
based on the referral network system designed recently
by the Ethiopian government as part of the strategies to
decrease the existing high maternal and perinatal
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mortality and morbidity. The referral network system is
coordinated by liaison office and Task forces which are
directly over sighted by the city Health Bureau and the
Ministry of Health. Therefore, the Gynecology and Ob-
stetrics department is overwhelmed by gravid women re-
ferred from the Health centers in the catchment area,
women already enrolled to have their ANC follow up at
the hospital based on their bad obstetric history, and
also women coming with referral from the nearby rural
areas and other Hospitals.

Study population

This study included all eligible women admitted to and
delivered at the study hospital from 1st of July 2017 up
to 1st of Jan 2018. A total of 615 samples from all
women who delivered in the institution during the speci-
fied period were included with 100 subjects randomly
selected from each month of the study period. The ex-
clusion criteria include women who were transferred to
other hospitals after being admitted to the study hos-
pital, lost or incomplete data, or died on arrival before
adequate diagnosis was made.

Data variables for the study

In order to assess the maternal and fetal outcomes of
hypertensive disorders of pregnancy, data was obtained
from the medical records of the study subjects. The ma-
ternal parameters obtained included; chief complaints,
maternal age, maternal vital sign, parity, gestational age,
number of fetuses, other maternal risk factors for HDP
(such as previous history of similar illness, diabetes mel-
litus, chronic kidney disease), Highest systolic and dia-
stolic blood pressure recorded, type of HDP, onset of
HDP, severity symptoms of HDP, type of anticonvulsant
and antihypertensive given. Furthermore, onsets of labor,
mode of deliveries, as well as obstetric complications
were obtained. Laboratory findings included; proteinuria,
hemoglobin, platelet count, serum creatinine, BUN,
serum uric acid level, and serum liver enzyme levels.
Neonatal outcome parameters obtained included; gesta-
tional age, birth outcome (alive or not), birth weight,
APGAR score at 1st, and 5th minutes, need for resusci-
tation, and need for NICU admission.

Quality control and data collection procedures

In order to ensure the accuracy, completeness, and com-
parability of data, the medical records of the study sub-
jects were meticulously evaluated by the investigators.
First the hospital registration numbers of the study sub-
jects were obtained from the delivery registry logbook.
Using these registration numbers the chart of each pa-
tient was retrieved from the archives. The ANC chart of
women with follow-up at the hospital, referral chart of
those referred from other health facilities, admission
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chart for women who were admitted to Maternity ward
for inpatient follow up, admission chart to the labor ward
for all women and their postnatal profile were thoroughly
evaluated. Data collection was made by the pretested
check lists to document all the pertinent profiles of the
study subjects by the investigators themselves.

Data processing and statistical analysis

After checking for completeness, data was coded, en-
tered, and analyzed using SPSS version 20 software. De-
scriptive statistics was used to calculate rates. Chi-square
was used to estimate the associations between selected
predictor variables. A p-value < 0.05 was taken as statis-
tically significant.

Ethical consideration

Ethical clearance was obtained from institutional review
board of Yekatit-12 Teaching Hospital. Since it was a
retrospective study, written consent could not be ob-
tained. Anonymity of the patient profile was upheld.

Results

Demographic and clinical characteristics of the study
population

Data was collected from 615 samples randomly taken
from all deliveries attended from 1st of July 2017 up to
1st of Jan 2018 at Yekatit-12 Teaching Hospital. The
maternal age of the study population ranged from 14
years up to 42 years. About 60% of maternal age was in
the range of 25 to 34years (Table 1). However, only
about 7% of mothers had at least 35 years of age. Primi-
parity accounted over half of the mothers and grand
multiparity constituted almost less than 1% of the
mothers. The rate of twin pregnancy in the study popu-
lation was 3.6%. The majority of mothers had term preg-
nancy (78%) with preterm and very preterm both
accounted for about 15% of the total, and the remaining
being post term.

Over 62% of mothers had spontaneous vaginal deliv-
ery, and instrumental delivery with vacuum and forceps
accounted for additional 3 and 4% of deliveries, respect-
ively. Episiotomy was done for 69% of mothers to facili-
tate their vaginal deliveries. Cesarean section was done
to 30.7% of pregnancies for various obstetric indications.
Most of the patient had multiple indications for cesarean
deliveries. Preclampsia-Eclampsia was implicated in over
15% of the cesarean sections whereas previous uterine
scar was implicated in about 25% of the cesarean indica-
tions. Non-reassuring fetal heart pattern (NRFHRP) was
associated with about 20% of the total cesarean indica-
tions with half of the types of NRFHRP was persistent
fetal bradycardia. The majority of neonates (79.75%)
have birth weight in the range of normal birth weight
whereas over 16% of neonates had birth weight of less
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Table 1 Maternal and perinatal outcomes of the hypertensive disorders of pregnancy

Perinatal outcomes Types of hypertension(156(25.36%))

Gestational hypertension Mild Severe Eclampsia Normotensive P-value
40 (25.6%) preeclampsia Preeclampsia & 4 (2.6%) 459(74.6%)
28 (17.9%) 82 (52.56%)
Gestational age
< 34 weeks 0 2(7.1%) 13(15.8%) 1(25%) 18(3.9%) <0.001*
34-36 weeks 5(12.5%) 2(7.1%) 22(26.8%) 1(25%) 30(6.5%)
> 37 week 35(87.5%) 24(87.1%) 47(57.3%) 2(50%) 411(89.5%)
Birth weight
<15009g 0 1(3.5%) 10(12.2%) 0 8(1.7%) <0.001*
1500-2499 g 2(5.0%) 3(10.7%) 19(23.2%) 3(75%) 52(11.3%)
>25009 38(95%) 24(85.7%) 53(64.6%) 1(25%) 399(86.9%)
APGAR at 1st minute
<7 3(7.5%) 7(25%) 23(28%) 2(50%) 61(13.3%) 0.001*
>7 33(82.5%) 21(75%) 59(72%) 2(50%) 398(86.7%)
APGAR at 5th minute
<7 1(2.5%) 4(14.2%) 19(23.2%) 2(50%) 26(5.6%) <0.001*
>7 39(97.5%) 24(85.7%) 63(76.8%) 2(50%) 433(94.4%)
Birth outcome
Still birth 1(2.5%) 1(3.6%) 2(2.4%) 0 12(2.6%) 0.65
Alive 39(98.5%) 27(96.4%) 80(97.6%) 4(100%) 447(97 4%)
Neonatal complication
No complication 40(100%) 22(78.6%) 59(72%) 2(50%) 443(96.5%) <0.001*
IUGR® 0 1(3.57%) 10(12.2%) 2(50%) 0
Need for resuscitation 0 3(10.7%) 18(21.9%) 2(50%) 15(3.2%)
Need for NICUP 0 2(7.19%) 14(17.1%) 2(50%) 14(3.0%)
Maternal outcome
Maternal age
<24yrs 16(40%) 6(21.4%) 26(31.7%) 0 165(35.9%) 0.157
25-34 yrs 21(52.5%) 20(71.4%) 47(57.3%) 4(100%) 263(57.3%)
>35yrs 3(7.5%) 2(7.1%) 9(10.97%) 0 31(6.75%)
Mode of delivery
vaginal 23(57.5%) 13(46.4) 44(53.6%) 1(25%) 300(65.3%) 0.009*
Instrumental 1(2.5%) 3(10.7%) 2(2.4%) 0 36(7.8%)
cesarean 12(30.0%) 12(42.8%) 35(42.67%) 3(75%) 123(26.7%)

@ SPE, PE with HELLP and super imposed PE combined
“Intrauterine growth restriction

PNeonatal intensive care unit

*P-value < 0.05

than 2500 g. APGAR score less than 7 in the first minute
accounted for 15.5% of neonates and APGAR score less
than 7 in the 5th minutes was 8.4%.

Out of the 615 population studied, the prevalence of
hypertensive disorders of pregnancy was found to be
25.4% (156), of which the majority (52.5%) was severe
pre-eclampsia (Table. 1). The incidence of superimposed
pre-eclampsia was 2.6% and eclampsia accounted for
only 2.6%. The rate of severe pre-eclampsia with HELLP

syndrome was 7.1% of all HDP. The majority of mothers
with HDP (59.6%) had age range of 25—34 years and only
9% had age of at least 35 years. The association of mater-
nal age to the severity of hypertension was not statisti-
cally significant (p =0.441). Over one half (55.8%) of
mothers with hypertensive disorders were primipara.
The rate of twins’ pregnancy constituted 3.2% of
mothers with hypertensive disorders with the remaining
being singleton pregnancies.
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Table 2 Maternal effects of HDP: clinical conditions of severity features

Clinical manifestations

Mothers with Severe preeclampsia® and Eclampsia (n = 82)

All Mothers with HDP (n = 156)

Headache 48 (58.5%)
Blurring of vision 35 (42.7%)
Epigastric pain 9 (10.9%)
Abruptio placentae 2 (2.4%)
Seizure and Loss of consciousness 4 (4.87%)

AKI (cr > 1.2 mg/dl)
Thrombocytopenia (plat < 100 x 10°)

17 (19.1%)
12 (14.6%)

48 (30.8%)
35 (22.5%)
9 (5.8%)

2 (1.3%)
4(2.6%)

17 (10.9%)
12(7.7%)

2SPE, PE with HELLP and super imposed PE combined

Maternal outcomes of hypertensive disorders of
pregnancy

Vaginal delivery accounted for 53.8% of the mode of deliv-
eries in all mothers with HDP. However, the rate of
cesarean section contributed for 42.3% of deliveries. There
were no destructive deliveries but instrumental delivery
was 3.8% with forceps and vacuum had equal share. There
was statistically significant association between severity of
hypertensive disorders to the mode of deliveries with the
risk of cesarean delivery increased with the severity of
HDP (p = 0.009). Headache resistant to ordinary analgesics
was among the chief complaints in 54% of mothers with
severe pre-eclampsia and eclampsia. Similarly, blurring of
vision was presented as part of the chief complaints in
39.4% of mothers with severe pre-eclampsia and eclampsia.
All eclamptic mothers had generalized tonic-clonic seizure
coupled with loss of consciousness as a chief complaint at
presentation and had preceding history of headache and

blurring of vision. About one fifth of mothers with severe
pre-eclampsia and eclampsia developed acute renal failure
(AKI) manifested by the creatinine level of at least 1.2 mg/
dl (Cr = 1.2 mg/dl) (Table 2). Thrombocytopenia (platelet<
100,000/mm>) was observed in 13.5% of mothers with se-
vere pre-eclampsia and eclampsia. Over 88% of mothers
with severe pre-eclampsia required hydralazine for imme-
diate control of hypertension as did to all eclamptic
mothers. About 92% of severe pre-eclamptic mothers who
were given hydralazine also required another antihyperten-
sive agent; mostly methyl-dopa for further stabilization of
the blood pressure. All mothers with severe pre-eclampsia
and eclampsia as well as 38.7% of mothers with mild pre-
eclampsia were given MgSo4 for seizure preventive
prophylaxis. The mean of systolic blood pressure and
diastolic blood pressure in mothers with Gestational
hypertension, Mild pre-eclampsia, Severe-eclampsia and
Eclampsia were shown in the Figs. 1 and 2 below.
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Fig. 1 Bar graph of mean maternal systolic blood pressure in different classes of hypertensive diseases of pregnancy (P < 0.001)
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Perinatal outcomes of hypertensive disorders of
pregnancy

The rates of very preterm and pre-term born to the
mothers with HDP were 10.3, and 19.2%, respectively.
Over 70% of women with HDP had GA of at least 37
weeks. There was statistically significant association
between the severity of hypertensive disorders and pre-
maturity (p <0.001). Among the total hypertensive
mothers, 7%(11) of them delivered babies with extremely
low birth weight whereas the rate of low birth weight
was 17.3% (27) with the cumulative rate of babies with
birth weight less than 2500 g was 24.5%. There was also
significant association between severity of hypertension
with low birth weight (» <0.001). The rate of Apgar
score of less than 7 at first minute was 22.4% among all
neonates delivered from hypertensive mothers. On the
other hand, the rate of low Apgar score (less than 7) at
fifth minute was 16.7% among all neonates delivered
from mothers with hypertensive disorders. Compared
with neonates of normotensive mothers with depressed
Apgar score at first minute(13.3%) and fifth minutes
((5.6%), the depressed Apgar score was much higher
among neonates delivered from mothers with mild pre-
eclampsia (Apgar at first minute (25%) and fifth mi-
nutes(14.3%)), severe pre-eclampsia (Apgar at first mi-
nute (28.0%) and fifth minutes(23.2%)) and eclampsia
((Apgar at first minute (50%) and fifth minutes(50%)).
This association of depressed Apgar sore with severity of

maternal hypertensive disorders was statistically signifi-
cant both at first minute (p =0.007) and fifth minutes
(p <0.001).

Among neonates of eclamptic mothers, 50% of them
required resuscitational support and NICU referral.
Similarly, 12.2% (10) of neonates born to the mothers
with severe pre-eclampsia were complicated with IUGR,
21.9% (18) needed the resucitational support, and 17%
(14) needed referral to NICU. However, among normo-
tensive mothers only 3.2% (15) of neonates were resusci-
tated and only 3.0% (14) neonates were referred to
NICU. This increased likelihood of neonatal complica-
tions with increased severity of hypertension was statisti-
cally significant (p <0.001). Nevertheless, there was no
statistically significant increase in the rate of still birth
among hypertensive mothers compared to the normo-
tensive counter parts (p > 0.05).

Discussion

Hypertensive disorders of pregnancy (HDP) are common
and form one of the deadly triads, along with
hemorrhage and infection, which contribute greatly to
maternal morbidity and mortality, fetal, and neonatal
jeopardy [1]. In our study, the prevalence of hypertensive
disorders of pregnancy was 25.4%, of which severe pre-
eclampsia was 52.5% and eclampsia accounted for 2.6%
of the total cases of hypertensive disorders. The present
prevalence is comparable to some of the previous studies
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in Ethiopa; 18.25% of preclampsia in Arbaminch [11]
and 25.1% in Derashie, SNNP [12] and also findings in
other countries [26, 27]. However, it is higher than some
of the overall global reports [13, 16] as well as some
studies in Ethiopia; 2.4% at Mettu Referral Hospital [24],
5.7%in Debrebrhan Referral Hospital [28], and 8.5% at
Jimma Specialized Hospital [10]. The exaggerated preva-
lence of HDP in the current study is not surprising as
the Hospital is a referral center receiving complicated
pregnancies from 16 Health centers with catchment area
of over 1.5 million populations as well as from other
hospitals. Therefore, the current prevalence might be the
effect of the aggregate rates from a number of primary
care facilities in the catchment area with large denomin-
ator population. Studies also show that the increased
prevalence is common in centers that serve as a referral
medical facility for an extended number of primary care
units [5]. The low socioeconomic status, young age, pri-
miparity and urban residency are known risk factors for
the development of preeclampsia [29] and could also be
another contributing factors for increased prevalence of
HDP in the present study. As the study was a retrospect-
ive type, measurement bias and errors could also have
played a role. Severe pre-eclampsia accounted for the
majority of HDP (52.5%) in this study. This is compar-
able to other studies in Ethiopia; 51.8% in Jimma [10],
60.7% in Mettu [24] but less than the 78% in Addis
Ababa [9]. The prevalence of eclampsia in our study was
only 2.6% which is comparable to the study in Jimma
[10] but much less than the 19% report of eclampsiain
Mettu [24], 27.8% in Debrebrhan [28] and Addis Ababa
[9]. The decreased proportion of eclampsia in the
present study could partly be attributed to early diagno-
sis of preeclampsia, stringent medical management and
termination of pregnancy after ascertaining fetal matur-
ity before sequelae of preeclampsia ensued but still risk-
ing fetal prematurity. The increased awareness towards
the complication of HDP coupled with the increasing
trend in the ANC utilization by the urban residents in
the recent years due to massive work by the Ethiopian
government [25] might have also contributed for the
lower proportion eclampsia in the current urban study.
Majority of the women affected by the hypertensive
disorders were nullipara(55.8%) and 91% of mothers had
at most 34 years of age. This is similar with the findings
of other studies conducted in Ethiopia [10, 24, 28]. How-
ever, there was no statistically significant association be-
tween age of mothers and severity of hypertensive
disorders (p = 0.15). In 53.2% of women with HDP, onset
of labor was by induction and the likelihood of induced
labor was significantly higher with severity of HDP (p <
0.001). Almost all inductions were for women with pre-
eclampsia, eclampsia and superimposed preeclampsia;
which is less than the finding from studies in
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Debrebrhan (60.9%) [28], but greater than studies in
Jimma(36.6%) [10], and Mettu(44.6%) [24]. The mode of
delivery was significantly associated with severity of
HDP(p = 0.009). The rate of cesarean section was 42.5%
and instrumental delivery contributed for 3.9% of all de-
liveries of mothers with HDP. The current cesarean rate
was higher than the study in Jimma (34%) [10], Mettu
(16.2%) [24], and Debrebrhan (6.3%) [28]. On the con-
trary, the rate of instrumental delivery was slightly lower
than the study in Jimma (7.8%) [10] and Mettu (6.9%)
[24], but much lower than the study in debrebrhan
(34.7%) [28]. The presence of appropriate professionals
in better number in the urban setting might have con-
tributed to the higher cesarean delivery in the present
study area contributing to the increased rate of prema-
turity. Most of the women (76.3%) with hypertensive dis-
orders had the highest systolic blood pressure record of
at least 160 mmHg and 83% had the highest diastolic
blood pressure of at least 110 mmHg. This finding is in
agreement to the study in Mettu [24].

Headache refractory to the ordinary analgesics was
among the chief complaints in 30.8% of all mothers with
HDP and in 58.5% of pre-eclamptic and eclamptic
mothers combined. This is in agreement with the 48.9%
incidence of headache among mothers with severe pre-
eclampsia and superimposed preeclampsia from Deb-
rebrhan [28] and similar studies from other countries;
46.2% in Iran [30], and 42.22% in India [29]. Blurring of
vision was observed in 22.5% of subjects with HDP and
in 42.7% with pre-eclampsia and eclampsia combined.
This is also in agreement with other reports [28—30]. In
our study, all the eclamptic mothers had preceding com-
plaints of headache and blurring of vision before they
were progressed to develop the abnormal body move-
ment and loss of consciousness. Therefore, early detec-
tion and subsequent intervention of severe preeclampsia
including termination of the pregnancy could have para-
mount importance in averting the sequelae. In developed
countries pregnancy related acute renal failure (AKI) has
decreased, with current estimates are around 1-2.8%,
where as in developing countries it is 4.5-15% and re-
sponsible for both maternal and fetal morbidity and
mortality [31]. Some setups showed an alarmingly high
value to a 36% with HDP [32]. Our study indicated the
prevalence of AKI (Cr>1.2mg/dl) to be 10.9% among
mothers with HDP which is relatively higher than the re-
ports in Mettu (6.6%) [24]. This could partly be attrib-
uted to the increased prevalence of the HDP in the
present study. However, the rate of AKI (10.9%) and
thrombocytopenia (7.7%) are less than similar studies in
other countries [30].

Preeclampsia/eclampsia is responsible for an estimated
16% of global maternal mortality annually [17] and ac-
cording to ACOG the HDP account for 17.6% of direct
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maternal deaths [26]. The profound risk of maternal
death is much more common in settings where prenatal,
intrapartum and postpartum care is not routinely avail-
able to pregnant women [8, 17]. Surprisingly, maternal
mortality associated with HDP or ICU admission in the
present study was non-existent even if the HDP is ram-
pant in the study area. This is uncommon finding even
compared to the other Ethiopian report of maternal
mortality of 2.5% in Debrebrhan [28], 1.2% in Jimma
[10], and also the national cause-specific case fatality
rate of 3.6% [8]. It is in agreement to the zero mortality
rate of the study in Mettu [24]. This could be attributed
partly to the fact that our hospital having improved care
facilities, well- staffed with appropriate professionals,
giving services for 24 h a day-7 days a week, early pres-
entation of the mothers to the hospital and/or health
centers in the catchment area, vibrant referral system to
the hospital from the health centers, and stringent inter-
ventions in the hospital including the termination of
pregnancy might have contribute to no maternal death.
WHO study also showed that the availability of basic
and comprehensive EmOC 24h per day, 7days per
week—in conjunction with a functioning referral sys-
tem—is thought to prevent most maternal deaths with
direct causes [33]. The low institutional delivery in the
country [25] could be another contributing factor for the
low maternal mortality observed in this study.
Hypertensive disorders of pregnancy are known to be as-
sociated with a number of perinatal complications which
can be measured in terms of prevalence of preterm delivery,
low birth weight, low Apgar score, intrauterine growth re-
striction, the need for resuscitation and/or admission to a
neonatal intensive care unit (NICU), and stillbirths. In the
present study, there was statistically significant association
of preterm delivery with severity of HDP (p < 0.001). The
rate of preterm delivery was 29.5%, out of which severe
pre-eclampsia and eclampsia accounted for over 80% of
preterm deliveries. This finding is comparable with the
study from Jimma (31.6%) [10] and Mettu (28.1%) [24] but
less than reports of 35.4% in Debrebrhan [28], and 48.6% in
Addis Ababa [9]. The study also showed increased likeli-
hood of low birth weight with increasing severity of HDP
(p<0.001). The rate of low Apgar at the first minute and
5th minute has statistically significant association with the
severity of HDP (p < 0.001). This is in agreement with other
reports [10, 19, 24]. Preeclampsia-eclampsia can also lead
to higher frequency of neonatal respiratory distress, and in-
creased frequency of admission to neonatal intensive care
unit [13]. Those infants born small and premature may ex-
perience low Apgar, perinatal asphysia, prolonged stays in
neonatal intensive care units and often face developmental
delays [13]. In our study, the need for resuscitational sup-
port was 15%, of which 87% were neonates born to
mothers with severe pre-eclampsia and eclampsia.
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Similarly, 11.5% of neonates required referral to NICU, of
which 89% were neonates born to severe pre-eclamptic
and eclamptic mothers. The rate of NICU admission is
comparable to the study from Jimma(16.4%) [10], but
much less than the 40.1% of the Debrebrhan study [28].

The WHO multicountry survey has shown that there
were about 3- and 5-fold increased risk of perinatal death
in women with preeclampsia and eclampsia, respectively
[21]. In Ethiopia, hypertensive disorders of pregnancy ac-
count for perinatal mortality rate of 290/1000 total births
[23]. There were 4 still births in our study yielding still birth
rate of 2.6%. This rate is much less than other studies in
Ethiopia; 10.7% in Mettu [24], 27.5% in Jimma [10], 30.8%
in Debrebrhan [28]. This contracted prevalence of still birth
in Yekatit-12 teaching hospital could be partly due to the
extensively coordinated and commendable effort by every
stakeholder and the efficient referral system from health
centers to the hospital for every woman with the risk factor.
The other very important contributing factor why the inci-
dence of still birth is so low in the present study area could
be associated with the low prevalence of eclampsia (2.6%)
as compared to other studies in Ethiopia [10, 24, 28].
Eclampsia accounts for 5-fold increased risk perinatal death
[21]. The limited sample size could also have partly contrib-
uted to the low stillbirth rate.

Conclusions

This study revealed higher prevalence of hypertensive
disorders of pregnancy compared to some other similar
studies in the country. Such an elevated prevalence can
be expected in the tertiary referral hospital recieving
cases of complicated pregnancies from very large and
wide catchment population. Hypertensive disorders of
pregnancy have detrimental feto-maternal outcomes
mostly due to severe preeclampsia. There was no mater-
nal mortality encountered in the present study, the rate
of eclampsia was relatively low, and the rate of still birth
attributable to the hypertensive disorders of pregnancy
was also low compared to similar studies done in
Ethiopia. Much of the obstetric researches in the past
several decades have been directed at finding ways to
prevent preeclampsia and eclampsia. However, there is
no definitive preventive method for the hypertensive dis-
orders of pregnancy to date apart from termination of
pregnancy. Therefore, it is imperative to expand and
strengthen the focused antenatal surveillance to early
recognize the pregnant women with hypertensive disor-
ders of pregnancy, provide them appropriate care and/or
refer to the hospital with better care facilities. Up to date
and goal oriented training for lower and middle level
health professionals at the health centers and in the
Hospitals can further increase their capacity for early de-
tection of high-risk pregnancies, and timely referral to
advanced tertiary health facilities.



Mengistu and Kuma BMC Cardiovascular Disorders (2020) 20:173

Abbreviations

ACOG: American college of obstetrics and gynecology; AKI: Acute kidney
injury; ANC: Antenatal care; APGAR: Appearance, pulse, grimace, activity,
respiration; BP: Blood pressure; GA: Gestational age; HDP: Hypertensive
disorders of pregnancy; HELLP: Hemolysis, elevated liver enzymes and low
platelets; IUGR: Intrauterine growth restriction; NICU: Neonatal intensive care
unit

Acknowledgements

We are grateful to Yekatit-12 Hospital for providing some financial assistance
to the study. Mr. Yimer Seid appreciated for his technical inputs. We are
thankful to the data clerks who helped us to access the patient charts.

Authors’ contributions

MM conceived of the study, set the study design, collected data, analyzed
and interpreted the data, and was a major contributor in writing the
manuscript. TK involved in study design. The authors read and approved the
final manuscript.

Funding

Some financial assistance for data collection was obtained from Yekatit-12
Hospital. The funding agent has no role in study design, data collection, data
analysis, and final write up.

Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Ethics approval and consent to participate

Ethical approval was obtained from Research review board of Yekatit-12 Hos-
pital Medical College (protocol number: 01/2017). Anonymity of participants
upheld.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

1Department of Physiology, School of Medicine, Addis Ababa University,
Addis Ababa, Ethiopia. “Department of Internal Medicine, Yekatit-12 Hospital
Medical College, Addis Ababa, Ethiopia. *Department of Gynecology and
Obstetrics, Yekatit-12 Hospital Medical College, Addis Ababa, Ethiopia.

Received: 3 July 2019 Accepted: 27 February 2020
Published online: 15 April 2020

References

1. Abalos RS, Ellasus RO, Gutierrez JM. Fetomaternal outcomes of hospitalized
hypertensive gravida in Shagra general hospital: a retrospective study. Int J
Adv Nurs Stud. 2015;4(1):7-12.

2. Scott JR, Gibbs RS, Karlan BY, Haney AF. Danforth’s obstetrics and
gynecology. 9th ed. Philadelphia: Lippincott Williams & Wilkins; 2003.

3. ACOG. Hypertension in pregnancy: report of American College of
Obstatritians and Gynecologists' Task force on hyppertension in pregnancy.
Obstet Gynecol. 2013;122:5.

4. Sibai BM. Diagnosis and management of gestational hypertension and
preeclampsia. ACOG. 2012;102(1):181-92.

5. Yucesoy G, Ozkan S, Bodur H, Tan T, Caliskan E, Vural B, et al. Maternal and
perinatal outcome in pregnancies complicated with hypertensive disorder
of pregnancy: a seven year experience of a tertiary care center. Arch
Gynecol Obstet. 2005;273:43-9.

6. Cunningham FG, Leveno KJ, Bloom SL, Hauth JC, Gilstrap L, Wenstrom KD.
Williams obstetrics. 22nd ed. New York: McGraw-Hill; 2005.

7. Conde-Agudelo A, Belizan JM. Risk factors for pre-eclampsia in a large
cohort of Latin American and Caribbean women. Br J Obstet Gynaecol.
2000;107:75.

20.

21.

22.
23.

24,

25.

26.

27.

28.

29.

30.

Page 9 of 10

Gaym A, Bailey P, Pearson L, Admasu K. Averting maternal death and
disability: disease burden due to pre-eclampsia/eclampsia and the Ethiopian
health system'’s response. Int J Gynaecol Obstet. 2011;115:112-6.

Teklu S, Gaym A. Prevalence and clinical correlates of the hypertensive
disorders of pregnancy at TikurAnbessa hospital, Addis Ababa, Ethiopia.
Ethiop Med J. 2006;44(1):17-26.

Wolde Z, Segni H, Woldie M. Hypertensive disorders of pregnancy

in Jimma University specialized hospital. Ethiop J Health Sci. 2011,21(3):
147-54.

Mulugeta S, Yohannes M, Wubeshet E, lyasu T, Erkihun G, Tigist G,
Gezahegn U, Weynishet G. Magnitude and associated factors of
preeclampsia among pregnant women who attend antenatal care service
in public health institutions in Arba Minch Town, Southern Ethiopia, 2016.
Gynecol Obstet. 2016,6:419.

Getinet A, Seblewengel L, Eskzyiaw A. Factors associated with hypertension
during pregnancy in DerashieWoreda South Ethiopia, case control. Qual
Prim Care. 2016;24(5):207-13.

Mustafa R, Ahmed S, Gupta A, Venuto RC. A comprehensive review of
hypertension in pregnancy. J Pregnancy. 2012;2012. https://doi.org/10.1155/
2012/105918.

Report of the National High Blood Pressure Education Program. Working
group report on high blood pressure in pregnancy. Am J Obstet Gynecol.
2000;183:51-22.

Heard AR, Dekker GA, Chan A, Jacobs DJ, Vreeburg SA, Priest KR.
Hypertension during pregnancy in South Australia, part 1: pregnancy
outcomes. Aust N Z J Obstet Gynaecol. 2004;44(5):404-9.

Dolea C, Abou Zahr C. Global burden of hypertensive disorders of
pregnancy in the year 2000. Global burden of diseases 2000, working paper.
Geneva: World Health Organization; 2003.

Khan KS, Wojdyla D, Say L, Gulmezoglu AM, Van Look PF. WHO analysis
of causes of maternal death: a systematic review. Lancet. 2006;
367(9516):1066-74.

Hauth JC, Ewell MG, Levine RL, Esterlitz JR, Sibai BM, Curet LB. Pregnancy
outcomes in healthy nulliparas women who subsequently developed
hypertension. Obstet Gynecol. 2000;95:24-8.

Roberts JM, Pearson G, Cutler J, Lindheimer M. Summary of the NHLBI
working group on research on hypertension during pregnancy.
Hypertension. 2003;41(31):437-45.

Abalos E, Cuesta C, Carroli G, et al. Pre-eclampsia, eclampsia and adverse
maternal and perinatal outcomes: a secondary analysis of the World Health
Organization multicountry survey on maternal and newborn health. Br J
Obstet Gynaecol. 2014;121:14-24.

Wubanchi T, Yeneneh G, Abiy H, Miliard D, Damen H, Dereje M, Abiyou M.
Patterns of hypertensive disorders of pregnancy and associated factors at
debreberhan referral hospital, north shoa, Amhara region. Ethiop Med J.
2015;(Supp. 2).

Vest AR, Cho LS. Hypertension in pregnancy. Cardiol Clin. 2012,30(3):407-23.
Endeshaw G, Berhan Y. Perinatal outcome in women with hypertensive
disorders of pregnancy: a retrospective cohort study. Int Sch Res Notices.
2015;2015:208043.

Seyom E, Abera M, Tesfaye M, Fentahun N. Maternal and fetal outcome of
pregnancy related hypertension in Mettu Karl referral hospital, Ethiopia. J
Ovarian Res. 2015;8:10.

EMDHS. Ethiopia mini demographic and health survey. Central Statistical
Agency: Addis Ababa; 2014.

ACOG. ACOG Practice bulletin no. 33: diagnosis and management of
preeclampsia and eclampsia. Obstet Gynecol. 2002;,99(1):159-67.

Zareian Z. Hypertensive disorders of pregnancy. Int J Gynaecol Obstet. 2004;
87:194-8.

Rekha S, Munna LP, Pushpalata S, Amrita G, Meenakshi S, Bhumika B.
Outcomes in hypertensive disorders of pregnancy in the north Indian
population. Int J Women's Health. 2013;5:101.

Tavassoli F, Ghasemi M, Ghomian N, Ghorbani A, Tavassoli S. Maternal and
perinatal outcome in nulliparious women complicated with pregnancy
hypertension. J Pak Med Assoc. 2010;60:707-10.

Aggarwal RS, Vineet VM, Anil FJ, Manoj G. Acute renal failure in pregnancy:
our experience. Saudi J Kidney Dis Transpl. 2014;25(2):450-5.

Ansari MR, Laghari MS, Solangi KB. Acute renal failure in pregnancy: one
year observational study at Liaquat University hospital, Hyderabad. J Pak
Med Assoc. 2008,58(2):61.


https://doi.org/10.1155/2012/105918
https://doi.org/10.1155/2012/105918

Mengistu and Kuma BMC Cardiovascular Disorders (2020) 20:173 Page 10 of 10

32, WHO, UNFPA, UNICEF, AMDD. Monitoring emergency obstetric care: a
handbook. Geneva: WHO; 2009. http://whglibdoc.who.int/publications/2009/
9789241547734_eng.pdf.

33, Knuist M, Bonsel GJ, Zondervan HA, Treffers PE. Intensification of fetal and
maternal surveillance in pregnant women with hypertensive disorders. Int J
Gynecol Obstet. 1998,61:127.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions k BMC



http://whqlibdoc.who.int/publications/2009/9789241547734_eng.pdf
http://whqlibdoc.who.int/publications/2009/9789241547734_eng.pdf

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study design and setting
	Study population
	Data variables for the study
	Quality control and data collection procedures
	Data processing and statistical analysis
	Ethical consideration

	Results
	Demographic and clinical characteristics of the study population
	Maternal outcomes of hypertensive disorders of pregnancy
	Perinatal outcomes of hypertensive disorders of pregnancy

	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

