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A B S T R A C T

Objectives: Preeclampsia (PE) is the 2nd leading cause of maternal mortality in developing countries. Maternal
deaths caused by PE mainly result from eclampsia. The aim of this study was to survey the current status of PE at
a local hospital in Zambia and identify preventive measures against eclampsia.
Study design: The obstetric data of normal pregnant women and patients complicated with gestational hy-
pertension (GH), PE, and eclampsia in 2017 at Zimba Mission Hospital, Zambia were collected from admission
and delivery registries and analyzed.
Main outcome measures: The mode of delivery, maternal and perinatal mortality.
Results: Among 1704 deliveries, 42 women (2.5%) were complicated with hypertensive disorders of pregnancy
(HDP) (GH: 17, PE: 25). There were 2 stillbirths and 1 neonatal death in PE. Magnesium sulfate (MgSO4) was
administered to severe PE patients (11 cases) based on the Pritchard regimen for a resource poor setting. No
eclampsia happened after starting MgSO4. All eclampsia (8 cases) happened out of hospital at the gestational age
of 35–40weeks. All the eclamptic patients were primigravidae aged 15–23 years old. MgSO4 injection was
started on admission. Cesarean section was performed in 7 cases. All the patients of PE including eclampsia were
discharged without any sequelae.
Conclusion: The Pritchard regimen is considered to be suitable in the setting. However, the morbidity of
eclampsia was high out of hospital. We have to educate pregnant women about the risks of PE and encourage the
measurement of blood pressure at health facilities.

1. Introduction

Preeclampsia (PE) is a hypertensive disorder of pregnancy (HDP)
that is associated with proteinuria or some organ failure. PE is a major
underlying disease of late fetal and early neonatal death, accounting for
between 1 in 10 and 1 in 4 perinatal deaths respectively [1]. Maternal
death from PE is mainly caused by eclampsia [2]. While eclampsia is
really rare in developed countries, it is still occurring in developing
countries. In most of Western Europe and North America, the incidence
is 2–3 per 10,000 deliveries [3,4] compared to 13 per 1000 deliveries in
developing countries [5]. Its mortality in developing countries is up to
15% [6]. According to WHO, massive hemorrhage is the first leading
cause of maternal mortality while HDP is the 2nd cause in developing
countries, accounting for 14.0% of all maternal deaths [7]. In sub-Sa-
haran Africa, 1 of every 1500 pregnancies ends in a maternal death

attributable to eclampsia/PE [1].
It is important to understand why the incidence and case fatality

rates associated with eclampsia/PE are high in developing countries to
find the measures to reduce them. Usually, pregnant women have
poorer access to adequate medical care in rural areas than in urban
areas in developing countries. However, hospital-based data in rural
areas is scarce. So, it is necessary to know the current status of PE in
rural areas of Africa.

The aims of this study were to survey the current status of PE at a
local hospital in Zambia and identify preventive measures against
eclampsia.

2. Materials and methods

This retrospective cross-sectional study was conducted at Zimba
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Mission Hospital in Southern Province of Zambia. This district hospital
is located 400 km south of Lusaka, the capital city of Zambia. It accepts
patients referred from many health centers in the catchment area, in
which the population is 98,000. In Zambia, pregnant women and their
families are responsible for their transport from home to the health
center in their catchment area. Physicians are not affiliated with the
health centers and there is no ultrasonography to assess the fetal con-
dition in any institute. Registered nurses or midwives provide medical
care to the patients in such institutes. The nurses/midwives transfer
patients with a potential maternal or fetal complication to the district
hospital by ambulance or transport arranged by the patient’s family.
However, it usually takes several hours for the patient to reach the
hospital. It takes much longer at nighttime or on a rainy day because of
poor road condition. Pregnant women living far from the hospital can
stay in the Mother’s shelter beside the hospital free of charge while
waiting for the onset of labor. High-risk women such as those with
breech presentation, multiple pregnancy, or HDP are supposed to be
admitted at the antenatal ward in the hospital. There was an ob-
stetrician at this hospital but no pediatrician. Therefore, the ob-
stetrician served both mothers and neonates.

We extracted data from admission and delivery registries which
collected information of all women who delivered and neonates born at
Zimba Mission Hospital. The obstetric data of the patients complicated
with HDP including PE and eclampsia from January 1st through
December 31th in 2017 were all extracted and analyzed. The patients
were categorized into gestational hypertension (GH) and PE. PE was
subcategorized into PE with or without eclampsia. The information on
maternal characteristics such as maternal age, parity and gestational
age of delivery was collected in each category. Perinatal and maternal
outcomes were analyzed in each category. The information on the mode
of delivery, birthweight, number of stillbirth, Apgar score and number
of neonatal death was collected as perinatal outcome. The information
on treatment (e.g. the use of magnesium sulfate (MgSO4)), occurrence
of eclampsia, maternal sequelae and mortality was collected as ma-
ternal outcome. MgSO4 was given in the Pritchard regimen for resource
poor settings. 14 g of MgSO4 was given as a loading dose (4 g was given
intravenously over 5–20min and 5 g was given intramuscularly on each
buttock). Afterwards, 5 g was given intramuscularly every 4 h as a
maintenance dose. MgSO4 administration was continued for 24 h after
delivery.

Descriptive statistics were presented as means (± SD) and percen-
tages. Unpaired t-test was used to compare data in the groups and χ
square test for qualitative variables. Statistical analysis was performed
using GraphPad Prism, version 6 (GraphPad Software, La Jolla, CA).

Research ethics committee approval was obtained at Zimba Mission
Hospital, Zambia. No ethical issues arose during this study and no
consent was necessary as the study was a retrospective one and all the
data were anonymous.

3. Results

Maternal characteristics are shown in Table 1.
Among the 1704 deliveries at the hospital, 42 women (2.5%) were

complicated with HDP. These 42 cases consist of 17 cases of GH and 25
cases of PE including 8 cases of eclampsia. Among the 17 cases of PE
without eclampsia, 11 were severe and 6 were mild.

Incidence of PE was 1.5% (25/1704): 2.5% (14/567) for primi-
gravidae and 1.0% (11/1124) for multigravidae (p < 0.05). Incidence
of eclampsia was 0.46% (8/1704): 1.4% (8/567) for primigravidae and
0% (0/1,1124) for multigravidae (p < 0.0005).

Eclamptic patients were all primigravidae and 75% (6/8) of them
were teenagers. Mean age of eclamptic patients was much younger than
normotensive women (p < 0.05).

Rate of preterm birth was 19.7% (302/1,532), 28.6% (4/14) and
34.8% (8/23) in normotensive, GH and PE group respectively.

Cesarean section rate was 17.3%, 17.7%, 35.3% and 87.5% in

normotensive, GH, PE w/o eclampsia and eclampsia group respectively
(p < 0.0001: normotensive vs. eclampsia).

Perinatal outcomes are shown in Table 2. There were 2 stillbirths
(8%) and 1 neonatal death (4%) due to severe birth asphyxia in PE
group. Low birth weight (< 2500 g) accounted for 12.5% (302/1697),
35.2% (6/17 cases) and 28.0% (7/25 cases) in normotensive, GH and
PE group respectively.

MgSO4 was administered to severe PE patients (11 cases) to prevent
the occurrence of eclampsia. No eclampsia had happened after we
began MgSO4 injection. However, all eclampsia happened out of our
hospital. MgSO4 was injected to all the patients. All the mothers with PE
including eclampsia were discharged from our hospital without any
sequelae.

4. Discussion

The incidence of eclampsia at the hospital was 8 out of 1704 de-
liveries (0.47%). This rate might be relatively low in Sub-Saharan
African countries [5]; however, it is higher compared to the standard of
developed countries [3,4]. In Zimba, eclampsia accounted for very high
32% of PE, whereas only 0.8% of preeclamptic cases progress to
eclampsia in developed countries [8]. Moreover, all the patients were
primigravidae. Our finding is in keeping with similar studies that found
eclampsia to occur more in the primigravidae [9,10].

The problem we have found is that all the eclampsia happened out
of hospital. Antenatal visits in Zambia are performed no more than 4
times: the first visit by 16weeks, the second visit at 24–28weeks, the
third visit at 32 weeks, and the fourth visit at 36 weeks. Antenatal visit
should be more frequent after 8months of pregnancy for early identi-
fication of HDP, especially for high-risk cases such as primigravidae.
Blood pressure is supposed to be measured even at rural health centers
on every antenatal visit; however, sometimes this procedure is not done
due to the malfunction or absence of the blood pressure measurement
apparatus, or simply due to lack of batteries. Poor assessment of high
blood pressure at rural health centers is also a challenge. Even if pa-
tients are asked to visit the hospital due to hypertension, etc., some of
them don’t visit because they cannot understand the risks well or they
do not have enough money for the transportation. Those eclamptic
cases might have been prevented if blood pressure was regularly mea-
sured, correctly assessed and referred to the hospital earlier.
Furthermore, it is deemed that education to pregnant women is es-
sential because they tend to visit the health facilities only after the
condition gets really serious. We need to encourage them to go to the
antenatal clinic for blood pressure check and go to health facilities as
soon as possible when they have some danger signs such as headache,
blurred vision and epigastralgia, etc. It is also important to educate the
staff at health centers. They need to detect the problems and refer the
patients to the hospital with proper timing.

MgSO4 is an affordable and effective treatment for PE and
eclampsia. When properly administered, MgSO4 reduces the onset of
eclamptic seizures by 58% for preeclamptic patients and eclamptic
patients treated with MgSO4 have a 52% and 67% lower recurrence of
convulsions than those treated with diazepam and phenytoin respec-
tively [8]. In developed countries, intravenous MgSO4 therapy is typi-
cally administered following the Zuspan regimen: an initial loading
dose of 4 g MgSO4 over 15–20min followed by a 1–2 g/h maintenance
dose. Use of an infusion pump is recommended to provide accurate
delivery of MgSO4 [11]. However, infusion pump is not available in
developing countries like Zambia due to the cost [12]. Thus, the pro-
tocol recommended by University Teaching Hospital, Zambia is being
followed at Zimba Mission Hospital. It is based on the Pritchard re-
gimen [11]. Clinical practice patterns on the use of MgSO4 are different
depending on the regions. The Pritchard regimen and its modifications
are more common in Africa, whereas the Zuspan regimen and its
modifications are more common in Latin America and Asia [13]. The
former regimen prevented the occurrence of eclampsia in all severe PE
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cases without any serious complication of MgSO4 in our facility. All the
patients of PE including eclampsia were discharged without any se-
quelae. So, the protocol is considered to be suitable in a resource poor
setting. Both the groups are comparable in terms of control and pre-
vention of recurrence of convulsions, maternal and perinatal morbidity
and mortality [14]. All health professionals not only at hospitals but
also at health centers need to be appropriately trained in the use of
MgSO4.

High-income countries have been able to reduce both the incidence
and case fatality rates associated with eclampsia by about 90% using a
combination of early detection with blood pressure and urine protein
measurement during perinatal care and increasing access to hospital
care for timely induction of labor or cesarean delivery for women who
developed severe PE [15]. So, eclampsia/PE related mortality in de-
veloping countries could also be improved by those effective

interventions even if resources are poor. Those interventions are con-
sidered to reduce not only maternal mortality but also perinatal mor-
tality.

This is an important study at a resource poor district hospital in sub-
Saharan Africa as it documents the incidence and the problems of the
2nd most contributory cause of maternal death. This helps in decision-
making and prioritization of health policies, programs, and funding to
reduce maternal deaths.

There are some limitations of the study. The gestational age of the
mothers on delivery might not be correct because the ultrasound in
early pregnancy is not available at health centers and it is usually
computed from last menstrual period they remember. It is difficult to
distinguish if low birth weight is due to preterm labor or intrauterine
growth retardation for the same reason. The population was too small
to conclude that the protocol for the use of MgSO4 based on the

Table 1
Maternal characteristics.

Variables Normotensive GH PE w/o Eclampsia Eclampsia

n=1,662 n=17 n=17 n=8

Age (n) p < 0.01
Mean ± SD (y.o.) 26.3 ± 8.1 29.8 ± 7.6 30.1 ± 9.8* 18.0 ± 2.6*
<= 19 458 27.6% 3 17.6% 4 23.5% 6 75.0%
20–34 850 51.1% 9 52.9% 5 29.4% 2 25.0%
>= 35 346 20.8% 5 29.4% 8 47.1% 0
Missing data 8 0.5% 0 0 0

Parity (n) p < 0.01
Mean ± SD 3 ± 3 3 ± 3 3 ± 3 0 ± 0*
0 548 33.0% 5 29.4% 6 35.3% 8 100%
1–3 568 34.2% 6 35.3% 4 24.5% 0
>= 4 533 32.1% 5 29.4% 7 41.2% 0
Missing data 13 0.8% 0 0 0

Gestational weeks of delivery (n) p < 0.01
Mean ± SD (weeks) 38.7 ± 2.7 37.6 ± 2.8 37.9 ± 2.3 38.6 ± 2.0
<= 33 88 5.3% 2 11.8% 2 11.8% 0
34–36 214 12.8% 2 11.8% 4 24.5% 2 25.0%
37–41 1092 65.7% 9 52.9% 9 52.9% 6 75.0%
>= 42 138 8.3% 1 5.9% 0 0
Missing data 130 7.8% 3 17.6% 2 11.80% 0

Mode of delivery p < 0.0001
Vaginal delivery 1374 82.7% 14 82.4% 11 64.7% 1 12.5%
Cesarean section 288 17.3% 3 17.7% 6 35.3% 7 87.5%*

*: p < 0.05, vs. normotensive.

Table 2
Perinatal outcomes.

Variables Normotensive GH PE w/o Eclampsia Eclampsia

n= 1710 n=18 n=18 n=8

Birth weight (n) p < 0.01
Mean ± SD (kg) 3.0 ± 0.6 2.9 ± 0.7 2.9 ± 0.8 3.2 ± 0.4
< 1.5 26 1.5% 0 0 0
1.5–2.5 186 10.9% 6 33.3% 7 38.9% 1 12.5%
2.5–4.0 1440 84.2% 11 61.1% 10 55.6% 7 87.5%
>4.0 45 2.6% 1 5.6% 1 5.6% 0
Missing data 13 0.7% 0 0 0

Stillbirth (n)
34 2.0% 0 2 11.1% 0

Apgar score at 5 min (n) n.s.
Mean ± SD 9 ± 2 9 ± 1 8 ± 3* 8 ± 2
<=6 62 3.6% 1 5.6% 2 11.1% 1 12.5%
7–10 1,613 94.3% 17 94.4% 16 88.9% 7 87.5%
Missing data 35 2.0% 0 0 0

Neonatal death (n)
31 1.8% 0 0 1 12.5%

*: p < 0.05, vs. normotensive.
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Pritchard regimen was useful in this study. The rate of PE in the study
might not reflect the rate in the whole district because some people
deliver at home without any antenatal visit and others deliver at health
centers without blood pressure properly measured.

5. Conclusion

We surveyed and evaluated the obstetric profile and morbidity of PE
patients. The Pritchard regimen for MgSO4 use is considered to be
suitable at a local health center and a hospital in Zambia. However, the
morbidity of eclampsia is high out of hospital, especially for primi-
gravidae. We have to educate pregnant women about the risks of PE
and encourage the measurement of blood pressure at local health
centers and hospitals so that early interventions can be done. Early
interventions lead to the reduction of maternal and perinatal mortality
due to PE.
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