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Abstract

Introduction: Pre-eclampsia is characterized by the new onset of hypertension as from the 20th week of pregnancy, with a systolic blood pressure
(BP) 2 140 mmHg and/or a diastolic BP> 90 mmHg and proteinuria (> 0.3 g/24h). It complicates 7-10% of all pregnancies and it’s the first cause of
maternal mortality at the Yaoundé Gynaeco-Obstetric and Pediatric Hospital in Cameroon. Our main objective was to evaluate maternal complications
of pre-eclampsia at the Yaoundé Gynaeco-Obstetric and Pediatric Hospital. Methodology: We conducted a cross sectional and analytical study, from
December 2017 to May 2018 at the gyneco-obstetric service and the intensive care unit. We included all women who presented with pre-eclampsia.
Our data was analyzed using Epi info 7.0 software. Results: We censored 1310 deliveries and 83 patients were retained giving us a frequency of
6.49%. The average age was 28.4+5 years with extremes ranging from 15 to 43 years. Patients aged between 30 to 34 years were the most frequent.
The maternal complications were eclampsia (31.3%), acute kidney injury (10.8%), abruptio placenta (9.6%), hypertensive retinopathy (6%), ascites
(6%), HELLP syndrome (4.8%), pulmonary oedema (3.6%), postpartum hemorrhage (1.2%) and stroke (1.2%). The case fatality rate was estimated
at 4.8%. The most frequent fetal complication was prematurity (34.9%), followed by stillbirth (13.3%) and oligohydramnios (8.4%). The fetal
death rate was estimated at 9.9%. Factors associated with maternal complication of pre-eclampsia were: age< 20years (OR=10.7; 1C=1.1-46.1),
number of antenatal consultation less than 4 (OR=8.1; 1C=2.3-35.7), antenatal consultation (ANC) by a nurse (OR=11.7; IC=7.9-22), reference from
a peripheral health center (OR=12.9; IC= 3.6-30.9) and severe hypertension (OR=12.1; IC= 1.7-44.1). Conclusion: Pre-eclampsia remains frequent
in our context. Eclampsia is the most common matcapacitation ofation, worsening maternal and fetal prognosis. Sensitization of pregnant women
on the importance of antenatal clinic attendance and capacitation of district hospitals for maternal and neonatal resuscitation, could contribute to a
reduction of the incidence of preeclampsia and the related maternal and fetal complications.
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Introduction

Pre-eclampsiais characterized by the new onset of hypertension
as from the 20th week of pregnancy, with a systolic blood pressure
> 140 mmHg and/or a diastolic blood pressure = 90 mmHg and
proteinuria (> 0.3 g/24) with or without edema [1]. Hypertension
represents the first nosological group of cardiovascular pathology.
It complicates 7 to 9% of all pregnancies and is a major risk factor
during pregnancy [2]. It exposes both the mother and the fetus
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to multiple complications, some of which can be life-threatening.
According to the World Health Organization, pre-eclampsia is
the first cause of maternal death during pregnancy in developed
countries and the third cause in Africa after hemorrhage and
infections [3,4]. Pre-eclampsia occurs in 3-14% of all pregnancies
worldwide. In the United States of America, it accounts for 5-8%
and around 3-5% in Western Europe. Around 75% of cases are
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mild forms and 25% of cases are severe forms [5]. Pre-eclampsia in
sub-Saharan Africa is a major problem in gynecology and obstetrics
services. Its prevalence is between 1.4% and 11.6% according to
the authors. The last study carried out at the “Centre Hospitalier”
de Libreville in 2008 reported a prevalence of 11.6% [6-10]. In
Cameroon, Mboudou et al found the prevalence of pre-eclampsia
was around 4.97% [11].

According to a study conducted by Fatima B, 27.94% of patients
had one or more obstetrical histories with miscarriages and in utero
fetal demise. A past history of pregnancy induced hypertension and
eclampsia was present in 5.32% of cases. Gestational diabetes was
found in 0.36% of cases. According to literature review, patients
with history of pregnancy-induced hypertension, pre-eclampsia,
fetal death in utero or other complications of pregnancy-induced
hypertension have a high risk of developing a second episode of
the disease and especially in its severe forms. This can be identified
from the start of pregnancy [12]. Other risk factors include: Excess
weight, diabetes, cesarean section, multiple pregnancies, anti-
phospholipid syndrome, autoimmune diseases, kidney diseases,
inter-birth delay, family history, low socioeconomic level [11,12].
According to Tebeu, et al. in Cameroon, patients aged below 20,
nulliparity, low educational standards, personal and/or family
history of high blood pressure are considerable risk factors for
developing pre-eclampsia [13].

In terms of maternal morbidity and mortality, the main
complications of pre-eclampsia were represented by eclampsia in
37.37%, HELLP syndrome (12.7%), bilateral complete blindness
(1.9%), acuterenal failure (13.3%), infections (8.2%), retroplacental
hematoma (3.8%), disseminated intravascular coagulation (3.1%)
, acute lung edema (3.8%), postpartum hemorrhage (1.9%) and
maternal death (2.9%) [2,11,14].

Reducing maternal mortality is one among the Sustainable
Development Goals. However, the maternal mortality rate
remains very high in Africa, especially in the subsaharan region
[15]. Eclampsia is the leading cause of maternal mortality at the
Yaoundé Gynaeco-Obstetric and Pediatric Hospital with a fatality
rate of 2.9% [11,16]. On this basis, it seemed interesting for us to
conduct a study on the maternal complications of pre-eclampsia
at the Yaoundé Gynaeco-Obstetric and Pediatric Hospital in order
to enable decision-makers to develop strategies that can provide
appropriate and effective solutions to reduce the incidence of
preeclampsia and its complications.

Methodology

This was an observational study with cross-sectional analytical
design that was carried out at the gynecology, obstetric and
anesthesia-resuscitation departments of the Yaoundé Gynaeco-
Obstetric and Pediatric Hospital. It extended over a period of 6
months from December 18, 2017 to May 18, 2018. It comprised
all women with pre-eclampsia admitted in the hospital during the
study period. Patients were recruited consecutively. The minimum
sample size was calculated using the Cochrane formula [17].
Based on results from a previous study conducted by Mboudou
et al in Cameroon in 2009, the prevalence of pre-eclampsia was
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4.97% [11]. Hence the minimum sample size estimated for our
study was 72 patients. We included all women with pre-eclampsia
with or without complications that were hospitalized and having
consented. We excluded all women who refused to participate in
the study. We obtained research authorization and ethical clearance
from the Yaoundé Gynaeco-Obstetric and Pediatric Hospital. We
then proceeded to identify patients in whom the diagnosis of pre-
eclampsia was made. Information was obtained by interview while
exploring complementary data from prenatal consultation books,
delivery room registry and medical files. This data was transcripted
into pre-established technical sheet. The variables analyzed were:
Age, educational level, profession, marital status, socio-economic,
gestational formula, birth space, number of prenatal consultations,
gestational assessment, biological assessment,
maternal complications and fetal complications. Study data were
entered and analyzed using Epi Info 7.0 software. The tables were
drawn up using Microsoft Office Excel and Word 2013 software.

age, clinical

The comparison of variables was carried out using Chi-square
and Fischer’s exact tests. The error threshold was set at 5% as
statistically significant for each variable studied. The association
between the variables and the pathology was made using the odds
ratio (or Odds Ratio) expressed with its 95% confidence interval.
A multivariate analysis was performed to eliminate confounding
factors.

Results and Discussion
Limits of the study

We conducted an observational study with an analytical cross-
sectional design which is notideal for patient follow-up and so could
not permit thorough and continuous evaluation of all maternal
complications related with pre-eclampsia in time and space. This
may have limited our findings as compared with longitudinal or
cohort study designs.

Incidence

In this survey, the incidence of pre-eclampsia was 6.49%. This
is similar to that obtained by Swati et al. in 2014 in Nigeria which
was 6% [18,19]. However, it is lower than 10.6% obtained by Diallo,
et al. in 2018 in Senegal [20]. This difference could be explained
by the heterogeneity of the populations at risk and also by the
type of study they conducted, which was a retrospective study
carried out over a period of 4 years. Unlike other studies conducted
across the African continent and in other developed countries, a
much lower frequency of 3.2.% was found by Jian, et al. in 2012
in the United States of America [21]. This could be explained by
the low socioeconomic level of patients in developing countries,
being responsible for early marriages, low level of education and
unwanted pregnancies which are all characteristics particularly
encountered in Africa as well. Another reason could be weak health
policies due to poor decision making or reluctance of the politics to
make use of research data in the development of health strategies
[22]. We noted the incidence of pre-eclampsia was higher in the
month of May at 15.9%. In effect, pre-eclampsia, occurs in the
middle of the rainy season in our context, which spans from March
to June for the short rainy season. The resurgence of pre-eclampsia
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during the cold season is a fact previously noted by Assogba, et
al. in Senegal in 2005 and other studies as well [23-25]. This is
probably explained by the fact that cold and humidity may lead to

vasoconstriction and/or the production of vasoactive substances
such as endothelin, hence the occurrence of pre-eclampsia (Figure
1).
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Figure 1: Distribution of patients over time.
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The average age of the patients was 28.3 + 5 years with
extremes of 15 to 43 years. This is similar to findings obtained by
Nguefack, et al. in 2015 in Cameroon which was 31 + 5.4 years [14].
While Saker, et al. in 2017 in Nigeria found an age range within 26
+ 5.77 years [26]. In our series, the most represented age group
was between 30 and 34 years (32.5%). This result is similar to that
found by Mboudou et al. in 2009 in Cameroon, which revealed 33%
of cases [11]. Most of our patients had reached the university level of
education in 38.6%. This is also similar to Mboudou et al’s findings
[11]. This could be due to the fact that the majority of our patients
delayed their maternity to favor their education with considerable
level of studies duration. This can justify the high frequency of
primigravida and elderly nulliparous in our study sample. However,
Tebeu et al found in Maroua that the majority of patients in his
series had a low level of education [13]. This difference could be
explained by an unequal distribution of education means from
one region to another, among which in the northern regions of
Cameroon are less favored [27]. About 72.1% of the women in our
sample were single. Swati et al. in 2014 in Nigeria made the same
observation [19]. However, Tebeu et al in Maroua, Cameroon in
2011 reported that the majority of patients were married [13]. This
corroborates with observations made by Olivier et al in Ngaoundéré
in Cameroon in 2016 [29]. The variation of findings with regards to
this data could be explained by the socio-cultural diversity of the
study population. As a matter of fact, the low level of education is
often related to a high frequency of early marriages and vice-versa,
as described in the latter studies [13,29]. Most of our patients had
a low socioeconomic level in 56.6% of cases. According to related
literature findings, low socioeconomic standards is cited as a risk
factors of pre-eclampsia [30,31]. This could be explained by the
fact that the low socioeconomic level would be indirectly linked
to the low level of education, early marriages and low accessibility
to family planning, hence with higher fertility rate in this group of
patients [32].

Clinical presentation

In our series, most pre-eclamptic patients were primigravidae
(34.9%) and nulliparous (48.2%). Similar results were observed by
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several authors and could be explained by short exposure to their
partners’ sperm. A history of pre-eclampsia was present in 13.3%
of cases. This result is close to some findings from Nigeria, which
varied between 5 to 10% [26]. Some studies report a higher risk
of preeclampsia in patients with a history of hypertensive disease
during pregnancy [13,33]. Most of our patients (50.6%) had less
than 4 antenatal consultations during their pregnancies and 47%
of patients started consulting after the 16th week of amenorrhea.
These results are not far different from those of Belley Priso et al
in Cameroon in 2009, who found 54.3% of cases [34]. Doumbia
et al in Mali in 2010 reported 86.4% patients with less than 4
antenatal consultations [35]. However, the WHO recommends at
least 8 ANC during a well followed pregnancy [36]. The low level
of antenatal consultations could be explained by unfavorable socio-
economic standards, not allowing women benefit quality prenatal
consultations. According to the Cochrane review, the administration
of preventive treatment such as aspirin with a dose of 50 to 75 mg
per day in patients with risk factors for pre-eclampsia, before the
onset of placentation could reduce the occurrence of pre-eclampsia
by 15% [37].

Maternal complications

Maternal complications were frequent in our study in 48.1%.
Eclampsia was the most common maternal complication occurring
in 31.3% of cases. This result is in line with that of Diallo et al in
Senegal in 2017, which was 24.9% of cases occupying the first
position [20]. However, it is much higher than that obtained by
Mboudou et al in 2009, which was 4.8% of cases [11]. The incidence
of eclampsia was estimated at 1.9%, contrary to values found by
Doumpouo, et al. in 2006 which was 0.92% of cases [38]. This
observation may pertain to two reasons; the first being the lack of
quality antenatal consultations and the second the fact that most
patients were referred from remote hospital centers, having been
the subject to treatment attempts, which is often a source of delay
to adequate treatment. Acute renal failure came in second among
maternal complications with 10.8% cases. This result is consistent
with those of Nguefack, et al. in Cameroon in 2015 who found
13.2% of cases [14]. Chobli, et al. in Mali in 2013 found 14.7% of
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cases [39]. The retroplacental hematoma came in third position of
complications with 9.6% of cases. This result is lower than that of
Diallo, et al. in Senegal in 2017 who had a frequency of 24.6%. The
difference may be related with the type of study and the sample
size, which was a retrospective study with a larger sample size
than ours with a possible concentration effect of such cases [20].
HELLP syndrome was also a frequent complication of preeclampsia
in 4.8% of cases. This result corroborates with that of Chobli, et

Table 1: Distribution of patients according to maternal complications.

al. in Mali in 2013 who reported 5.3% of cases [39]. However, it is
lower than that of Nguefack et al in Cameroon in 2015 which was
12.6% of cases. This difference could once more be explained by
the sample size, which was larger in their cases [11]. In our series
we had 4 (4.8%) maternal deaths related to the occurrence of
eclampsia. Mboudou et al in 2009 in Cameroon had earlier found
2.9% of maternal deaths which shows an increment [11] (Table 1).

N=83
Maternal complications
n %
Eclampsia 26 31.3
Acute renal failure 9 10.8
Retro placental hematoma 8 9.6
Hypertensive retinopathy 5 6
Ascites 5 6
HELLP-syndrome 4 4.8
Acute lung edema 3 3.6
Postpartum hemorrhage 1 1.2
Stroke 1 1.2
Maternal deaths 4 4.8

HELLP: Hemolysis Elevated Liver enzymes and Low Platelet

Fetal complications

The analysis of fetal complications shows that prematurity
ranks first, having occurred in 34.9% of our patients. Thirteen
fetal deaths were recorded with 9.9% fetal mortality, divided into

Table 2: Distribution of patients according to fetal complications.

7 cases of fetal in utero death and 6 neonatal deaths. Monitoring
of intrauterine growth retardation was performed in 13.3% of
cases. These figures are much higher than those of Mboudou et al in
Cameroon in 2009, who had 13.5% of prematurity and 7.7% of fetal
mortality rates [11] (Table 2).

N=83
Fetal complications
n %
Premature 29 34.9
Intrauterine growth retardation 11 13.3
In-utero fetal death 7 8.4
Oligoamnios 7 8.4
Acute fetal distress 1 1.2
Neonatal deaths 6 7.2

Factors associated with the occurrence of maternal
complications of preeclampsia

We found that age < 20 years increased the risk of eclampsia by
10.7 (OR=10.7; CI=1.1-46.1). This result is similar to that of Tebeu
et al in Maroua, Cameroon, who found a risk increase of 8.5 folds
[13]. This group of patients essentially comprised adolescents who
in majority of cases lack financial autonomy, causing poor perinatal
follow-up. The low socioeconomic level multiplied by 10.5 the risk
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of manifesting complication (OR: 10.5; 95% CI: 4.0-38.6). According
to Fouedjio et al in Cameroon, this risk was multiplied by 17.6 in
their series [17]. This could be due to low patients’ accessibility to
quality antenatal consultations because of poverty. In effect, having
performed less than 4 prenatal consultations multiplied the risk by
8.1 folds (OR=8.1; CI=2.3-35.7) for maternal complication of pre-
eclampsia. Among the patients who had maternal complications,
approximately two-thirds had than four
consultations. This result is comparable with that of Doumpouo et
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al in Cameroon and Diallo et al in Senegal who reported that being
unbooked or having less than 4 prenatal consultations were risk
factor associated with the occurrence of eclampsia [20,36]. Prenatal
consultations allow the prevention of pathologies in pregnancy and
complications, as well as communication for change in behavior.
The WHO recommends at least 8 ANC [36]. In this survey, the
risk for maternal complication of pre-eclampsia was 11.7 folds in
patients who were being followed by a nurse (OR=11.7; CI=7.9-
22). This result is similar to that of Fouedjio, et al. in Cameroon
in 2017 who found a risk increase of 9.3 folds [18]. This could
be explained by expertise insufficiency or inexperience in early
diagnosis of high-risk pregnancies and delayed referral for better
care. The risk for maternal complication of pre-eclampsia was

Table 3: Multivariate analysis.

multiplied by 12.9 in patients referred from remote or peripheral
hospitals centers (OR=12.9; CI=3.6-30.9). This result corroborates
with those reported by a number of authors in various contexts and
may be due to referral and management delays [37-39]. We also
found that severe hypertension increased the risk for maternal
complications by 12.1 folds (OR=12.1; CI=1.7-44.1). This seemed
coherent with several other research findings worldwide reporting
associations between severe hypertension and the occurrence of
maternal complications of pre-eclampsia [18,20]. Moreover, it is
known that sudden rises of blood pressure cause vasogenic edema,
and hence the occurrence of pre-eclampsia complications including
eclampsia, hypertensive retinopathy and acute pulmonary edema
[41-43] (Table 3).

Cases N=40 Control N=43 OR P
Features
n (%) n (%)

Age<20ans 09(34,6) 04(07,1) 10,7 (1,1-46,1) 0,044
Nombre of ANC <4 20(50,0) 13(30,2) 08,1(2,3-35,7) 0,008
Followed by a nurse 16(40,0) 08(18,6) 11,7 (7,9-22,0) 0,002
Referred 30(75,0) 15(34,9) 12,9 (3,6-30.9) 0,013
2160/110mmHg 34(85,0) 23(53,5) 12,1 (1,7-44,1) 0,041

ANC= Antenatal Consultation

Conclusion and Recommendations

By the end of our study, we can conclude that maternal
complications of pre-eclampsia at the Yaoundé Gynaeco-Obstetric
and Pediatric Hospital are frequent. They mainly affect single,
nulliparous and primigravid patients, with a low socioeconomic
level and with poor quality antenatal consultations. The factors
associated with the occurrence of maternal complications are the
age < 20 years, the number of antenatal consultations <4, having
performed antenatal consultations with a nurse, being referred
from a health facility, and being affected with severe hypertension.
Therefore, it seems important to ensure good training of nurses in
order to enable them identify high risk pregnancies and be able to
timely refer towards gynecologist and obstetricians for better care.
This would automatically include proper booking for a minimum
of 8 antenatal consultations with qualified personnel. Furthermore,
the creation of well-equipped and trained services for maternal and
neonatal resuscitation in remote hospitals, would greatly improve
the prevention of complications.
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