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Background: Eclampsia contributes to 12% of all maternal deaths worldwide during
pregnancy. Again, women with severe preeclampsia and eclampsia had a three to 25-fold
increased risk of severe complications. Therefore, this study was aimed to determine treat-
ment outcomes and determinants of eclampsia and severe preeclampsia among pregnant
women admitted to selected tertiary hospitals.

Methods: A prospective cohort study was conducted on 217 women with eclampsia or severe
preeclampsia from April 1 to October 30, 2019. Data were collected from patients’ chart,
questionnaire-based interviews at baseline and telephone interviews during follow-up. Then,
the collected data were entered into EpiData 3.1 and exported to SPSS 21.0 for final analysis.
Kaplan—Meier (log rank test) and Cox regression were employed to compare baseline survival
experience and to adjust for the predictors of clinical outcomes, respectively.

Results: Of 217 women, 80.2% of them developed maternal complications, while nine
(4.2%) women died. Determinant factors of maternal complications were linked with
eclampsia case (AHR: 1.98; 95%CI: 1.28-3.06; P=0.002), lack of ANC follow-up (AHR:
1.75; 95%CI: 1.22-2.51; P=0.002), presence of maternal leukocytosis (AHR: 1.53; 95%CTI:
1.12-2.09; P=0.008), elevated serum creatinine (AHR: 1.51; 95%CI: 1.05-2.17; P=0.02),
and maternal age of 20-35 years (AHR: 0.61; 95%CI: 0.41-0.90; P=0.01).

Conclusion: Despite improved survival of women with preeclampsia/eclampsia, different
complications that they experienced remained serious problems. We suggest strategies that
comprise frequent ANC follow-up and check-up for women with leukocytosis and kidney
impairment so as to optimally prevent and treat eclampsia and preeclampsia during
pregnancy.
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Introduction

Hypertensive disorders of pregnancy (HDP) when measured appropriately, are
defined as a diastolic blood pressure (DBP) of 90 mmHg or higher or systolic
blood pressure (SBP) of 140 mmHg or higher after 20 weeks of gestation in
a woman with previously normal blood pressure.! They are classified into six
subtypes, of which severe preeclampsia accounted for 39.96%, followed by the
other types including gestational hypertension (31.40%), mild preeclampsia
(15.13%), chronic hypertension in pregnancy (6.00%), preeclampsia superimposed

Received: 20 May 2021
Accepted: 3 August 2021
Published: 28 August 2021

International Journal of Women’s Health 2021:13 781-791 781

© 2021 Godana et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.

A php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0003-3690-4880
http://orcid.org/0000-0001-6558-5829
mailto:gelgobona@gmail.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Godana et al

Dove

on chronic hypertension (3.68%), and eclampsia (0.89%).”
According to the World Health Organization (WHO), sec-
ondary analysis of multi-country survey on maternal and
newborn health, incidences of preeclampsia and eclampsia
cases were 2.16% and 0.28%, respectively. Maternal near-
miss cases were eight times more frequent in women with
preeclampsia, and this can be increased by far to up to 60-
fold higher frequency in women with eclampsia.’

About 99% of maternal deaths were occurring in low-
and middle-income countries given that many public hospi-
tals have limited access to antenatal care (ANC) follow-up
and neonatal intensive care. This maternal or perinatal mor-
tality is highly attributable to eclampsia rather than
preeclampsia.* In line with this, the nationwide prevalence
on hypertensive disorders of pregnancy indicated 6.07% and
just over 90% (5.47%) of this figure accounted for

preeclampsia/eclampsia.’

Again, in Jimma University
Medical Center, severe preeclampsia was the most common
hypertensive disorder of pregnancy, attributed to 51.9%,
while the proportion of eclampsia was 23.4%.°

Disease burden due to preeclampsia/eclampsia and the
Ethiopian health system’s response showed preeclampsia/
eclampsia complicated 1.2% of all institutional deliveries.”
The exact pathogenesis of preeclampsia or eclampsia is
not clearly stated but the possible risk factors were nulli-
parity, maternal age <20 years and >40 years, multiple
gestation, preeclampsia in previous pregnancy, chronic
hypertension or renal disease, diabetes mellitus, elevated
BMI, and phospholipid syndrome, and family history of
the case.®

Current strategies for prevention of preeclampsia,
which is the precursor of eclampsia, can be broadly clas-
sified as antenatal surveillance, modification of lifestyle,
nutritional supplementation, and pharmacological therapy.
Treatment is largely symptomatic and antihypertensive
drugs are mandatory for very high blood pressure (BP
>160/110 mm Hg). Although termination of pregnancy is
the only definitive treatment for preeclampsia or eclamp-
sia, the optimal timing for delivery of women with severe
preeclampsia before 32 to 34 weeks gestation remains
a dilemma.* Currently, standard care for women with
severe preeclampsia and/or eclampsia is to use an antic-
onvulsant to prevent or control the immediate seizure (fit)
and continue maintenance treatment to prevent further
seizure recurrence; the preferred anticonvulsant is magne-
sium sulphate (MgSO,).”

Even though magnesium sulphate has been included
into the National Drug List of Ethiopia and was being used

for prevention or treatment of severe preeclampsia and
eclamptic seizures for decades, there were only a few
retrospective studies done to assess the impact of the
drug on maternal outcomes as a country in general and
at selected hospitals in particular. So that by considering
prospective study design and hospitals encompassing
a wider and diverse group of patients, the study hoped to
fill an information gap about maternal outcomes of antic-
onvulsant use and may also serve as an input for further
research.

Methods
Study Settings, Design and Participants

The study was conducted in Jimma University Medical
Center (JUMC) and Hiwot Fana Specialized University
Hospital (HFSUH), Ethiopia. JUMC which is found in
the southwest of Ethiopia is one of the oldest public
hospitals in the country and provides almost all major
types of medical services such as clinical services includ-
ing delivery and maternal and child health services for
approximately 9000 inpatients and 80,000 outpatients a year
from its catchment population of about 15 million."
HFSUH which is found in Harari regional state is located
526 km to the east of Addis Ababa and services over 2000
patients per day.

A prospective cohort study design was conducted from
April 1 to October 30, 2019. During this period, pregnant
women admitted to maternity wards of both hospitals who
fulfilled eligibility criteria were enrolled to the study.

Eligibility Criteria

We considered all pregnant women with confirmed diag-
nosis of eclampsia or severe preeclampsia. Again, those
pregnant women who were managed with magnesium
sulphate or other anticonvulsant for prophylaxis or treat-
ment of seizures were also recruited for the study.
However, women with convulsions and/or coma secondary
to other medical illnesses such as epilepsy, cerebral
malaria, and stroke were excluded. Women who developed
complications before admission to maternity wards of
these hospitals were also excluded from the study.

Sample Size and Sampling Procedure

The sample size was determined using the single propor-
tion formula, where the P-value was taken from the pre-
vious study that showed the prevalence of maternal
complication of eclampsia of 14.3%.'" Since the total

7 8 2 https:

Dove!

International Journal of Women’s Health 2021:13


https://www.dovepress.com
https://www.dovepress.com

Dove

Godana et al

pregnant women admitted to maternity wards of both
hospitals was less than 10,000, reduction formula was
applied and after 10% nonresponse considered, the total
sample size of 217 were proportionally recruited from both
hospitals by convenience sampling technique.

Data Collection Instrument and

Procedure

The data collection tool was a semi-structured question-
naire which was developed after reviewing relevant litera-
ture. The questionnaire included information such as
maternal sociodemographic and obstetric characteristics,
laboratory findings, risk factors of eclampsia or severe
preeclampsia, and treatment outcome variables.

In the process of data acquisition, baseline data pertain-
ing to patent’s sociodemographic factors, personal and/or
family history of chronic medical illness and maternal
parity, gestational age, social history and seizure episode
were obtained by interviewing the women or their care
givers (ie, for unconscious women). In addition, informa-
tion including route of delivery, onset and duration of
labour, and baseline measurements such as vital signs,
laboratory values and medication(s) were retrieved from
patents’ medical records using a semi-structured data
abstraction questionnaire. Besides, treatment outcome
data such as maternal complications, survival status, and
seizure recurrence were abstracted from the medical charts
of the patients, whereas outcome data after their discharge
from the hospitals were collected by interviewing them
through telephone calls. Cohorts of women with severe
preeclampsia and eclampsia were followed from hospital
admission to the first 42 days postdelivery. The time at
which each event occurred was recorded throughout the
follow-up period. The patients were followed-up from
their maternity ward admission to date of delivery. In
addition, they were observed for a maximum of six
weeks (42 days) starting from the postpartum period.

Data Quality Assurance

The data collection tool was prepared in an English ver-
sion and the interview part of the tool was translated to
local languages. It was translated back to English to con-
firm consistency and appropriateness of the translation.
A pretest was conducted on 5% of the total sample size
and appropriate changes to the tool were made. Three data
collectors (one pharmacist, one clinical nurse, and one
midwife) and two supervisors (a general practitioner and

a medical intern) were hired at each setting. Two days of
training on the data collection tool and general procedures
was provided and questionnaires were reviewed for com-
pleteness and consistency on a daily basis by supervisors
and principal investigator.

Definitions and measurement of outcome

variables

Maternal complications and mortality were the primary
clinical outcomes of the study. Occurrence of at least
a complication such as aspiration pneumonia, severe ane-
mia, acute kidney injury, HELLP syndrome, puerperal
sepsis, disseminated intravascular coagulation, pulmonary
edema, abruption placenta, thrombocytopenia, postpartum
hemorrhage and stroke were recorded either from patient’s
medical chart or maternal discharge registration database
(log book). Maternal mortality, death of mother from
admission until six weeks postpartum, was ascertained by
physician's duty note and death summary including
immediate causes of death for those who died in hospitals
and from patient's caregiver via telephone interview.
Length of hospital stay was a secondary outcome variable
for this study. This was the duration of time that a patient
was within the hospitals and it was obtained from
a patient’s discharge summary. For all, the time at which
any event occurred was documented in terms of days from
the patient medical chart in reference to the date of
admission.

In this study, the occurrence of a seizure in association
with preeclampsia was considered as eclampsia,'? while
a blood pressure of >140 mmHg for systolic or >90 mmHg
for diastolic accompanied by proteinuria that occurs after
20 weeks of gestation in previously normotensive woman
is preeclampsia.'> A proteinuria is the presence of
>300 mg of protein in a 24-h urine specimen or >1+
using a random urine dipstick evaluation and a 24-
h urine collection.'® For blood pressure >160/110 mmHg
accompanied by severe proteinuria >5 g of protein in a 24-
h urine specimen or >3+ using a random urine dipstick
evaluation that occurred after 20 weeks of gestation in
a woman with previously normal blood pressure, it was
recorded as severe preeclampsia.'” Also, maternal morbid-
ity record included at least one of the complications such
as stroke, aspiration pneumonia, severe anemia, kidney
failure, liver failure, HELLP syndrome (hemolysis, ele-
vated liver enzymes and low platelets syndrome), puerp-
eral sepsis, disseminated intravascular coagulation, and/or

International Journal of Women’s Health 2021:13

783

Dove:


https://www.dovepress.com
https://www.dovepress.com

Godana et al

Dove

pulmonary edema.'* Death of a woman while she was
pregnant or within six weeks of terminating the pregnancy
related to or aggravated by the pregnancy or its manage-
ment but not from accidental or incidental causes was
taken as maternal mortality."* The number of births after
28 weeks of pregnancy irrespective of the outcome was
considered as parity. The separation of the placenta from
the wall of the womb before birth was captured as placen-
tal abruption.'> We also considered puerperal sepsis for
infection of the genital tract occurring at any time between
the rupture of membranes or labor and six weeks period of
postpartum in which two or more of the following are
present: pelvic pains, fever (>38.5°C), abnormal vaginal
smell or foul odor of discharge, delay in the rate of
reduction of the size of the uterus (<2 cm per day during
the first eight days).

Data Processing and Analysis

Data were coded and entered into EpiData 3.1 and then
exported to SPSS 21.0 for analysis. Descriptive analysis
was performed and results were presented by tables and
charts. Continuous variables were reported by mean and
standard deviation. Cox regression model was used to
compute hazard ratios and 95% confidence intervals to
examine the individual relation between each predictor
and maternal outcome (complication) during follow-up.
Bivariate Cox regression was performed to identify vari-
ables with potential for association with outcome variable.
Variables with P-value <0.25 in the bivariate regression
were considered as candidates for multivariable regres-
sion. Multivariable Cox regression was performed to iden-
tify independent predictors of maternal complications and
statistical

a P-value <0.05 was considered as a

significance.

Results
Sociodemographic and Clinical

Characteristics

From a total of 217 patients observed, 146 (67.3%) of
them were 20-34 years of age and 39.6% of them had
become pregnant for the first time under the age of 18.
More than half of the women were illiterate (58.5%), rural
dwellers (59%), and had seen their first menses at the age
of 12 to 14 years (59.4%), while just below half of them
were nulliparous (49.3%) and primigravida (48.4%).
Again, just below a quarter of the women had no antenatal
care follow-up (22.6%) (Table 1).

Over one-third of the patients were found to have
leukocytosis (38.7%), liver function derangements indi-
cated by elevated AST (41.0%), and elevated lactate dehy-
drogenase (25.8%). But, slightly below one-quarter of the
women had a raised serum creatinine level of above and
equal to 2 mg/dL (23%), while a far lower proportion of
the patients had a low hemoglobin level of 11 mg/dL or
below (17%) (Table 2).

Maternal Diagnosis and Anticonvulsants

Used

From the total of 217 patients, 176 (81.1%) and 41
(18.9%) of them were diagnosed with eclampsia and
severe preeclampsia, respectively. The majority of the
patients were given MgSO, (78.8%) at both settings,
while only (21.2%) of them were given diazepam.
Diazepam was more commonly used by women at
JUMC (30.4%) than those at HFSUH (8.7%) (Table 3).

Maternal Treatment Outcomes

From the total 217 women, nine (4.2%) of them died and
all of them were from the eclampsia cohort given a case
fatality rate of 5.1%. Six of the women who died were put
on magnesium sulfate (MgSO,) while three of them were
given diazepam. The number of maternal mortality was
higher at JUMC, six (4.8%). The causes of maternal death
reported were severe anemia, aspiration pneumonia,
HELLP syndromes, acute kidney injury, and stroke
(Table 4).

From the total of 217 women followed for around
2646 person-days, 174 (80.2%) of them developed mater-
nal complications throughout the course of the follow-up.
The overall incidence rate of the maternal complication
was 9.01 per 1000 person years (with 95%CI of 7.76—
10.45). Of the total pregnant women who developed
maternal complications, 80.7%  were those who had
been given magnesium sulfate while 78.3% were those
who received diazepam. However, these maternal compli-
cations were more commonly observed in women from the
eclampsia cohort (84.7%) than those from the severe pre-
eclampsia cohort (61%). The most commonly occurring
complications were aspiration pneumonia (22.9%), severe
anemia (18.4%), and puerperal sepsis (13.2%) (Table 4).

This study also revealed that seizure recurrence was
observed among 35 (16.1%) of the pregnant women
admitted to both settings, a higher proportion of which
from those women who were given diazepam (45.7%)

7 8 4 https:

Dove!

International Journal of Women’s Health 2021:13


https://www.dovepress.com
https://www.dovepress.com

Dove

Godana et al

Table | Baseline Characteristics of Pregnant Women Admitted to Maternity Wards of JUMC and HFSUH from April | to

October 30, 2019 (N=217)

Characteristics Eclampsia (N=176) SPE (n=41) Maternal Complication P-value
N (%) N (%) Yes (%) No (%)

Maternal age (year) <20 26 (14.8) 5(12.2) 23 (13.2) 8 (18.6) 0.265
20-34 122 (69.3) 24 (58.5) 115 (66.1) 31 (72.1)
235 28 (15.9) 12 (29.3) 36 (20.7) 4(9.3)

Educational status llliterate 101 (57.4) 26 (63.4) 106 (60.9) 21 (48.8) 0.353
Primary 47 (26.7) Il (26.8) 44 (25.3) 14 (32.6)
Secondary and above 28 (15.9) 4 (98.8) 24 (13.8) 8 (18.6)

Residence Rural 100 (56.8) 28 (68.3) 104 (59.8) 24 (55.8) 0.637
Urban 76 (43.2) 13 (31.7) 70 (40.2) 19 (44.2)

Blood pressure Elevated 142 (80.7) 38 (92.7) 146 (83.9) 34 (79.1) 0.621
Normal 34 (19.3) 3(73) 28 (le.1) 9 (20.9)

Age of menarche 12-14 106 (60.2) 23 (56.1) 105 (60.3) 24 (55.8) 0.297
>14 27 (15.3) 7(17.1) 24 (13.8) 10 (23.3)
Not known 43 (24.4) 11 (26.8) 45 (25.9) 9 (20.9)

Age at first pregnancy <18 68 (38.6) 18 (43.9) 64 (36.8) 22 (51.2) 0.159
218 97 (55.1) 17 (41.5) 97 (55.7) 17 (39.5)
Not known 11 (6.2) 6 (14.6) 13 (7.5) 4(9.3)

Maternal parity Nulliparous 92 (52.3) 15 (36.6) 86 (49.4) 21 (48.8) 0.665
Multiparous 51 (29) 20 (48.8) 55 (31.6) 16 (37.2)
Primiparous 33 (182) 6 (14.6) 33 (19) 6 (14)

Maternal gravidity Primigravida 90 (51.1) 15 (36.6) 83 (47.7) 22 (51.2) 0.684
Multigravida 86 (48.9) 26 (63.4) 91 (523) 21 (48.8)

Pregnancy multiplicity Singleton 155 (88.1) 34 (82.9) 154 (88.5) 35 (81.4) 0.213
Twin 21 (11.9) 7 (17.1) 20 (11.5) 8 (18.6)

Duration of labor (hours) <24 148 (84.1) 32 (78) 142 (81.6) 38 (88.4) 0.291
224 28 (15.9) 9(22) 32 (184) 5(11.6)

Route of delivery SVD 104 (59.1) 24 (58.5) 100 (57.5) 28 (65.1) 0.361
C/s 72 (40.9) 17 (41.5) 74 (42.5) 15 (34.9)

Gestational age (weeks) <37 49 (27.8) 16 (39) 52 (29.9) 13 (30.2) 0.779
3741 125 (71) 25 (61) 120 (69) 30 (69.8)
Not stated 2 (1.1) 0() 2 (I.1) 0(-)

ANC follow-up Yes 134 (76.1) 34 (82.9) 129 (74.1) 39 (90.7) 0.02
No 42 (23.9) 7(17.1) 45 (25.9) 4(9.3)

rather than magnesium sulfate (8.2%). From the perspec-
tive of the settings, a higher seizure recurrence rate was
observed at JUMC (19.2%) than at HFSUH (11.0%)
(Table 4).

The Kaplan—Meier survival curve showed that there were
significant difference in probability of survival for women
with eclampsia and severe preeclampsia. Accordingly, cumu-
lative survival of pregnant women with complications at
about 40 days of follow-up for eclamptic and severe

preeclamptic women was estimated to be around 10% and
40%, respectively (P=0.0001) (Figure 1).

However, Kaplan—Meier survival curve showed that
there were no significant difference in survival curve of
women with maternal complications by treatment with dia-
zepam and magnesium sulphate. Women who have been
given magnesium sulphate had an estimated median survival
time of two days while those given diazepam were three days
(P=0.537) (Figure 2).
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Table 2 Laboratory Reports of Pregnant Women Admitted to Maternity Ward of JUMC and HFSUH from April | to October 30,

2019 (N=217)
Laboratory Values Category Maternal Complication P-value
Yes (%) No (%)
Complete blood count WBC (cells/mm®) Normal (4.4-11.5x10%) 97 (55.7) 36 (83.7) 0.001
Elevated (212 x 10%) 77 (44.3) 7 (16.3)
Hemoglobin (g/dL) Normal (11-14) 144 (82.8) 40 (93) 0.093
Low (=11) 30 (17.2) 3(7)
Platelets (cells/mm?) Normal (150-450) 109 (62.6) 40 (93) 0.0001
Low (<150) 65 (37.4) 3(7)
LFT AST (U/L) Normal (0-42) 94 (54) 34 (79.1) 0.003
Elevated (22xUNL) 80 (46) 9 (20.9)
ALT (U/L) Normal (0-35) 110 (63.2) 35 (81.4) 0.023
Elevated (22xUNL) 64 (36.8) 8 (18.6)
LDH (U/L) Normal (100-210) 124 (71.3) 37 (86) 0.047
Elevated (22xUNL) 50 (28.7) 6 (14)
RFT SrCr (mg/dL) Normal (0.7-1.5) 130 (75.1) 37 (86) 0.127
Elevated (22) 44 (24.9) 6 (14)
BUN (mg/dL) Normal (8-20) 112 (64.7) 27 (62.8) 0.8l11
Elevated (220) 62 (35.3) 16 (37.2)

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; LDH, lactate dehydrogenase; LFT, liver function test; RFT, renal
function test; SrCr, serum creatinine; WBC, white blood cells; SPE, severe preeclampsia.

Length of Hospital Stay

The mean length of hospital stay was 7.2 SD +4.7. The
longer duration of hospital stay was seen in women
with eclampsia, 86 (85.1%) than those of severe pre-
eclampsia, 15 (14.9%) although this longer stay was
observed from those women who have been provided
magnesium sulfate than diazepam, (82.2% vs 17.8%).

Factors Associated with Maternal

Complications
In this study, binary Cox regression analysis showed that
factors such as multiplicity of pregnancy, Glasgow coma

scale, maternal history of previous preeclampsia or
eclampsia, antenatal care follow-up, seizure recurrence,
type of maternal diagnosis, educational status, maternal
age, elevated white blood cells, low platelets, and elevated
serum creatinine and liver enzyme levels were statistically
related with significant association to maternal complica-
tions. However, after adjusting for cofounders in multi-
variable Cox regression analysis, only variables including
lack of antenatal care follow-up (AHR: 1.75; 95%CI:
1.22-2.51; P=0.002), eclampsia as type of maternal diag-
nosis (AHR: 1.98; 95%CI: 1.28-3.06; P=0.002), maternal
age between 20 and 34 years (AHR: 0.61; 95%CI: 0.41-

Table 3 Types of Maternal Diagnosis and Anticonvulsants Used Among Pregnant Women Admitted to Maternity Wards of JUMC and

HFSUH from April | to October 30, 2019

Variable Category Total (N=217) JUMC (N=125) HFSUH (N=92)
N (%) N (%) N (%)
Maternal diagnosis Eclampsia 176 (81.1) 92 (73.6) 84 (91.3)
SPE 41 (18.9) 33 (26.4) 8 (8.7)
Anticonvulsants MgSO4 171 (78.8) 87 (69.6) 84 (91.3)
Diazepam 46 (21.2) 38 (30.4) 8 (8.7)
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Table 4 Maternal Treatment Outcomes for Women with Eclampsia and Severe Preeclampsia Admitted to Maternity Wards of JUMC
and HFSUH from April | to October 30, 2019

Treatment Outcomes Diagnosis Anticonvulsants Hospitals
Eclampsia (%) SPE (%) MgSO, (%) Diazepam (%) JUMC (%) HFSUH (%)
Maternal complication Yes 149 (84.7) 25 (61) 138 (80.7) 36 (78.3) 97 (77.6) 77 (83.7)
No 27 (15.3) 16 (39) 33 (193) 10 (21.7) 28 (22.4) 15 (16.3)
Maternal mortality Yes 9 (5.1) 0() 6 (3.5) 3 (6.5) 6 (4.8) 333
No 167 (94.9) 41 (100) 165 (96.5) 43 (19.8) 119 (95.2) 89 (96.7)
Seizure recurrence Yes 35 (19.9) 0(-) 14 (8.2) 21 (45.7) 24 (19.2) I (12)
No 141 (80.1) 41 (100) 157 (91.8) 25 (54.3) 101 (80.8) 81 (88)
Types of maternal complications
Aspiration pneumonia 39 (26.2) 1 (4) 35 (254) 5(14) 12 (12.4) 28 (36.4)
Severe anemia 23 (15.4) 9 (36) 24 (17.4) 8 (222) 21 (21.7) I (14.3)
AP and HELLP 27 (18.1) 1 (4) 25 (18.1) 3(83) 7(72) 21 (27.3)
Puerperal sepsis 16 (10.7) 7 (28) 16 (11.6) 7 (194) 17 (17.5) 6 (7.8)
HELLP syndromes 19 (12.8) 2 (8) 18 (13) 3(83) 15 (15.5) 6 (7.8)
AKI I (7.4) 1 (4) 9 (6.5) 3(83) 10 (10.3) 2 (2.6)
DIC 9 (6.1) 0(0) 5(3.6) 4 (11.1) 9(9.3) 0 (0)
PE 2 (1.3) 3(12) 3(22) 2 (5.6) 5(5.2) 0 (0)
Others? 3(2) 1 (4) 3(22) 1 (2.8) (1) 3(38)

Note: *Stroke, thrombocytopenia, and abruption placenta.
Abbreviations: AKI, acute kidney injury; AP, aspiration pneumonia; DIC, disseminated intravascular coagulation; HELLP, hemolysis, elevated liver enzymes, lower platelet;
HFSUH, Hiwot Fana Specialized University Hospital; JUMC, Jimma University Medical Center; PE, pulmonary edema.

0.90; P=0.01), maternal leukocytosis (AHR: 1.53; 95%CI:
1.12-2.09; P=0.008) and elevated serum creatinine levels
(AHR: 1.51; 95%CI: 1.05-2.17; P=0.02) were revealed as

independent determinants

(Table 5).

of maternal

complications

Discussion
Eclampsia, a complication usually following hypertensive

diseases of pregnancy, remains a cause of maternal mor-
bidity and mortality. The present study witnessed that the

majority (81.1%) of women were diagnosed with
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Figure 2 Kaplan—Meier survival curve of maternal complications by anticonvulsants used among pregnant women admitted maternity wards of JUMC and HFSUH from

April | to October 30, 2019.

eclampsia and about three-quarters of women were given
magnesium sulfate.

In present study, the maternal mortality rate was 4.2%
and all of them were attributed to eclampsia given the
case fatality rate of 5.1%. This finding was in line with
previous studies which reported a case fatality rate of
eclampsia at JUMC 4.76%, a nationwide maternal mor-
tality trend analysis of 6.5%, 5.5% in Nigeria, 4% in
India, and 5.3% in Nepal.''"'"'* However, a lower figure
was reported in Egypt where the case fatality rate of
eclampsia was 1.6%. This discrepancy might be due to
facility difference and/or high ANC follow-up
Egypt.”® Higher eclampsia fatality rate was also reported
in Nigeria, 7.5% and Ethiopia, 11%. These might be
justified with the retrospective nature of their study

in

designs and only eclamptic cases of all studied patients
included at those settings.”'*> The fact that maternal
mortality was lower among groups given magnesium
sulphate instead of diazepam was also supported by our
study as higher mortality was seen among women who
were given diazepam (6.5%) than those given magne-
sium sulphate (3.5%).>>'%?* Our study also showed
that the causes of maternal mortality were severe anemia,
coexistence of aspiration pneumonia and HELLP syn-
dromes, acute kidney injury, stroke and aspiration pneu-
monia which was consistent with reports of different
studies, 18:21:24:25

Regarding complications, this study revealed that the
majority (80.2%) of the women in the study developed
maternal complications throughout the course of follow-

up. This finding was in line with research done in Tanzania
and Nigeria where the proportions of maternal complica-
tion were found to be 75%® and 79.3%,”’ respectively.
However, lower maternal complications were reported
from Nepal (20%), South Asia (38%), and South Nigeria
(37.7%) which could be reasoned as better management of
the cases in those countries.'”?'*® Similar studies con-
ducted in Ethiopia also reported lower maternal complica-
tion rate in Addis Ababa (35-36%)**>° and Hidar 11
hospitals (30.8%).*! This discrepancy may be related to
our study factors such as enrollment of higher number of
eclampsia cases than preeclampsia, low rate of ANC fol-
low-up, and greater number of patients participating from
rural dwellers compared to these similar settings.

In this study, the most commonly occurring complica-
tions were aspiration pneumonia (22.9%), severe anemia
(18.4%), coexistence of aspiration pneumonia and HELLP
syndromes (16.1%), puerperal sepsis (13.2%), and acute
kidney injury (6.9%). This finding was in line with studies
conducted in Egypt where HELLP syndrome was 15.6%,
and renal impairment was 7.2%°" and in Zimbabwe where
HELLP syndromes accounted for 9.1%.*% These slight
differences might be due to the usually stated predomi-
nance of infectious causes of complications such as aspira-
tion pneumonia and puerperal sepsis in relatively resource
limited settings as in the current study. Besides, an
Ethiopian study in Gandhi Memorial Hospital showed
HELLP syndrome (14%), oliguria (12.5%), and renal fail-
ure (6.5%) as the most common maternal complications.30
A similar study done in Addis Ababa also revealed that
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Table 5 Factors Associated with Maternal Complications Among Pregnant Women Admitted to Maternity Wards of JUMC and

HFSUH from April | to October 30, 2019

Variables Category Maternal Complications P-value CHR (95%ClI) P-value AHR (95%Cl)
Yes (%) No (%)

ANC follow-up Yes 129 (74.1) 39 (90.7) | |
No 45 (25.9) 4(9.3) 0.004 1.66 (1.18-2.34) 0.002 1.75 (1.22-2.51)

WBC Elevated 77 (44.3) 7 (16.3) 0.003 1.57 (1.16-2.13) 0.008 1.53 (1.12-2.09)
Normal 97 (55.7) 36 (83.7) [ |

SrCr Elevated 44 (25.3) 6 (13.9) 0.096 1.34 (0.95-1.89) 0.025 1.51 (1.05-2.17)
Normal 130 (74.7) 37 (86.1) | |

Diagnosis Eclampsia 149 (85.6) 27 (62.8) 0.001 2.06 (1.35-3.16) 0.002 1.98 (1.28-3.06)
SPE 25 (14.4) 16 (37.2) | |

Age (years) <20 23 (13.2) 8 (18.6) 0.153 0.68 (0.40-1.15) 0.14 0.67 (0.39-1.14)
20-34 115 (66.1) 31 (72.1) 0.076 0.71 (0.49-1.04) 0.013 0.61 (0.41-0.90)
235 36 (20.7) 4 (9.3) | |

Notes: All the above laboratory investigations were those done at admission. 1= reference category. Elevated SrCr (22 mg/dL); Elevated WBC (212x 10% cells/mms).

Abbreviations: AHR, adjusted hazard ratio; ANC, antenatal care; CHR, crude hazard ratio; Cl, confidence interval; SPE. severe preeclampsia.

HELLP (39.5%),
(17.5%), pulmonary edema (17.5%), and abruption pla-

syndrome aspiration pneumonia
centa (15.3%) were the most frequent complications,*’
which were also in line with the present study regardless
of a little different sequence of the common maternal
complications. It might be partly due the higher seizure
recurrence rate that could lead to aspiration pneumonia as
the most frequent complication even at the expense of
higher magnesium sulfate usage in the present study.

The fact that major maternal complications are mainly
from eclampsia rather than severe preeclamptic women
also held true in this study, 84.7% and 61%, respectively.
Nevertheless, in our study slightly more women who had
been given magnesium sulfate (80.7%) developed compli-
cations than those given diazepam (78.3%). This was
a contrasting finding to results of different studies that
supported patients treated with magnesium sulfate were
more favorable for maternal outcome than those given
diazepam.'"'72*213% This may probably be due to the
large number of women who convulsed before the magne-
sium sulfate had been initiated and there was uncertainty
whether the current hospitals did really follow either the
setting or the national protocol of magnesium sulfate
administration or not.

Looking at the factors by the Cox regression analysis
in the present study showed that absence of antenatal care
(AHR: 1.75), being eclampsia case (AHR: 1.98), elevated
WBC (AHR: 1.6), and raised serum creatinine levels as

independent determinants of maternal complications
whereas being in the age group of 20-34 years (AHR:
0.60) was about 40% less likely to develop maternal
complications compared to women aged at least 35 years.

Women with eclampsia had 1.98 times higher risk of
developing maternal complications compared to those
women with severe preeclampsia which was in agreement
with

Ethiopia.'®*** Again, women who did not have antenatal

studies conducted in Nigeria, Uganda, and
care follow-up developed maternal complications by 1.75-
fold which was consistent with studies done in Egypt and
Ethiopia where poor antenatal care service were identified
as a major predictor of maternal complication.”>** The
present study also found that elevated maternal serum
creatinine at admission was linked with increased maternal
complications by 50% compared with normal values. This
finding was in line with a study done in the southern part
of the country.®* Besides, baseline leukocytosis predicted
about 53% increased risk of maternal complications than
normal white blood cells. This might be related to the high
incidence of infectious maternal complications in the cur-
rent study and the fact that leukocytosis is considered to be
evidence of an increased inflammatory response during
normal pregnancy and in preeclampsia.

Despite a prospective follow-up and tertiary settings
selected for the study, it was not without limitations.
A nonrandom selection of the only two settings from the

country might limit its representativeness for all hospitals
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in the nation. Besides, the small and unequal sample size
with regard to the type of maternal diagnoses and antic-
onvulsants utilized could have underpowered the study
and underestimated the intended results. Finally, long-
term maternal complications beyond six weeks of postpar-
tum period were not addressed due to time limitation for
the study. Therefore, interpretations of these findings
should be seen in the context of the aforementioned
limitations.

Conclusion

We found eclampsia as a common and serious problem
that leads to both maternal complications and mortality in
the face of more practice with magnesium sulphate use.
The majority of patients developed maternal complica-
tions and the most common complications were aspiration
pneumonia followed by severe anemia, and HELLP syn-
dromes. Independent predictors of increased maternal
complications were cases of eclampsia, absence of ANC
follow-up, elevated baseline WBC and serum creatinine,
but the complications were decreased in the group of
women aged 20-34 years. As far as our results are con-
cerned, we suggest productive work on promoting ANC
follow-up, early detection of eclampsia and appropriate
management of the complications. Again, revising the
magnesium sulfate administration protocol has to be con-
sidered for the optimal prevention and treatment of
eclamptic seizures. Finally, since an outcome of eclampsia
is unfavorable once it occurrs, special emphasis on strate-
gies that prevent the occurrence of it should also be
sought.
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