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ABSTRACT 

INTRODUCTION: Globally eclampsia is an important cause of morbidity and mortality during pregnancy, 

child birth and puerperium. Early intervention and provision of critical care for those at risk of significant mor-

bidity and mortality is important.  

OBJECTIVE: To identify important risk factors for maternal mortality among eclamptic women managed in 

Hawassa University Referral Hospital. 

METHODOLOGY: A five years retrospective case - control analysis of risk factors for maternal mortality among 

eclamptic women was done. Cases were those mothers who died and the controls were those who survived. Data 

was collected from patient charts and variables were assessed among cases and controls to identify risk factors for 

mortality. Odds ratio with 95% confidence interval and P- values were computed. 

RESULTS: The majority of eclamptics were below 26 years of age, 95 (65 %); primigravida, 76 (52 %) and from 

out of Hawassa, 95 (65 %).  Five or more convulsions before admission (OR = 3.90, 95%CI, 1.64 – 9.37), creati-

nine level above 0.9 mg/dl (0R = 7.73, 95%CI, 2.84 – 21.63) and platelet count less than 100,000/mm3 (OR = 

11.20, 95%CI, 3.70 – 36.32) were significantly associated with the risk of mortality at admission. The case fatali-

ty rate of eclampsia was 24% and the most important causes of deaths were respiratory failure and acute renal 

failure. 

CONCLUSION: Closer follow up should be considered for those eclamptics with 5 or more convulsions before 

admission; and elevated creatinine level and thrombocytopenia at admission. The quality of care provided in the 

intensive care unit should be improved. 
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INTRODUCTION  

Eclampsia is a multi-systemic disease with significant 

maternal complications and is one of the most im-

portant causes of maternal mortality in the world. 

 The incidence of eclampsia is cited to be in the order 

of 2–8 cases per 10,000 deliveries in developed coun-

tries and up to 16–69 cases per 10,000 in developing 

countries (1, 2). Several recent studies from Canada and 

Ireland have demonstrated a decline in eclampsia in-

cidence over time. Liu et al found a decline from 12.4 

per 10,000 to 5.9 from 2003 through 2009 in Cana-

da, while O'Connor et al found a decline from 5.4 

per 10,000 to 3.5 over a span of 30 years in Ireland (1, 

3). Incidence surveys have been undertaken in Eng-

land and Wales since 1922: these show a continuous 

decline in both incidence and deaths from the condi-

tion (4).  However epidemiological studies conducted 

during the last decade showed no decline in the inci-

dence of eclampsia in developing countries. A study 

done by Wagnew M et al in governmental hospitals 

in Addis Ababa showed a 154% rise in its incidence 

in the last five years (5). Eclampsia currently is also the 

leading cause of maternal death in our country unlike 

the previous decades when the proportion of deaths 

from eclampsia has been rising but from abortion and 

other causes has been declining (6). 

Eclampsia is associated with significant maternal mor-

bidities like pulmonary oedema, aspiration pneumo-

nia, acute renal failure, disseminated intravascular 

coagulation, intracranial bleeding and abruption pla-

centa (7). Of eclamptic cases, 2–20% are complicated 

by perinatal loss, while 1–20% are complicated by 

maternal fatality, with the highest rates of morbidity 

and mortality in developing countries (8). 

The management of eclampsia includes controlling 

the blood pressure and the convulsion; and support-

ive care which includes the management of complica-

tions. 

The objective of this study is to identify important 

independent risk factors for mortality among eclamp-

tic mothers admitted and managed in Hawassa Uni-

versity Referral Hospital (HURH). The hospital is the 

only referral hospital in the Southern Ethiopia 

providing a comprehensive obstetrics and intensive 

care services. 

METHODS 

In this retrospective case - control study, patients diag-

nosed as eclampsia between September 2008 and Au-

gust 2013 in the Department of Gynecology and Ob-

stetrics of HURH were included: cases were those 

who died and the controls were those who survived. 

Patients’ information was obtained from hospital rec-

ords. The exclusion criteria were pregnant patients 

with hematologic or other diseases with increased he-

patic enzyme levels and convulsions due to other 

causes like epilepsy, severe malaria and meningitis. 

Eclampsia is defined as the occurrence of seizures in a 

woman with preeclampsia that cannot be attributed 

to other causes. 

Gestational weeks of the patients were determined 

according to the last date of menstruation and/or 

ultra-sonographic measurements. Vital signs of all 

patients were monitored, and magnesium therapy was 
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initiated. Loading dose of magnesium (4 g) was ad-

ministered in 20 minutes followed by 10gm intramus-

cular stat, and maintenance dose 5gm intramuscular 

was given every 4 hours till 24 hours after delivery. 

Diazepam instead of magnesium sulphate was admin-

istered if the urine output was not adequate. At the 

time of admission, variables such as blood pressure, 

whole blood counts, SGOT, SGPT, and serum creati-

nine were evaluated. Termination of the pregnancy 

was done for all eclamptic women after stabilization. 

Vaginal delivery was preferred; however, in the pres-

ence of unfavorable cervix, fetal distress, mal-

presentation and in patients with previous caesarian 

delivery abdominal delivery was made. The associa-

tion between maternal age, address, ANC booking, 

gestational age, parity, onset of convulsions, number 

of convulsions before admission, convulsion to deliv-

ery interval, systolic and diastolic blood pressure, 

platelet count, levels of SGOT, SGPT and creatinine 

levels were evaluated for use as risk factors of the ma-

ternal mortality. 

Means and standard deviations (SD) were calculated 

for continuous variables. The Chi-square test and the 

Student’s t test were used to evaluate differences be-

tween the categorical and continuous variables. Loga-

rithmic transformation (log10) was performed to cor-

rect the variance of SGPT, and SGOT, as the range of 

those distributions was very large. The logistic regres-

sion analysis was used to find the independent risk 

factors at the time of admission for mortality among 

eclamptic patients and to calculate the odds ratios.  

Two-sided p values were considered statistically signifi-

cant at p< 0.05. Statistical analyses were carried out 

using the statistical package SPSS 16 and EPi Info 

version 6. 

RESULTS  

From September 1, 2008 to August 31, 2013, a total 

of 174 mothers with a diagnosis of eclampsia were 

admitted to the labor and maternity ward of HURH. 

One hundred and sixty three (93.6%) charts of ec-

lamptic mothers were retrieved and 146 (89.5%) 

charts were reviewed. Of the remaining 28 charts, ten 

lost, thirteen incomplete and five excluded by exclu-

sion criteria which were two epilepsy cases, two severe 

malaria, and 1 meningitis cases that was transferred 

to medical side.  

Among patients who were admitted to the hospital 

with a diagnosis of eclampsia, ninety four (64.4%) 

patients developed one or more maternal complica-

tions and there were 35 maternal deaths, making the 

case fatality rate of eclampsia to be 24%. 

Mean age of the mothers was 24.71 ± 4.57 years. Ma-

jority of the patients were in the age group of 21-25 

years; 55 (37.7 % and came out of Hawassa, 95 (65 

%). Primigravidas constituted the highest number of 

eclamptics; 76 (52 %). Majority of eclamptic mothers 

had at least one ANC follow up (84.2 %). Regarding 

the gestational week the highest proportion of ec-

lamptics presented at or above 37 weeks of pregnancy 

(42.5 %) and only 7.3 % of them were below 28 

weeks (Table 1).  

Majority of patients 95(65 %) had their convulsion 

before the onset of labor while 41(28 %) were intra-

partum and the remaining 10(7 %) occurred postpar-
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tum.  One hundred twenty three (84.2%) patients 

had reported symptom before convulsion; headache 

110 (75.3%), blurred vision 89(61%) and epigastric 

pain 40(27.4%) while the rest 23(15.8%) had no any 

premonitory symptoms. The majority of eclamptics 

had less than 5 convulsions before admission (61 %); 

however, more cases (62 %) than the controls (31 %) 

had more than 5 convulsions before being admitted 

to the hospital which was found to be statistically sig-

nificant risk factor for mortality among eclamptics in 

this study with OR = 3.90, 95%CI, 1.64 – 9.37 (Table 

2 and 3). For the majority of the cases the interval 

between the first convulsion to delivery was 12 hours 

or more (77 %) but it was only in 37 % of the con-

trols. This finding was also found to be statistically 

significant, OR = 5.60, 95%CI, 2.17 – 14.89 (Table 2 

and 3).  

The mean maximum admission systolic blood pres-

sures were 163.53 ± 30.74 mm hg and 163.60 ± 18.53 

mm hg for the cases and the controls, respectively. 

The mean maximum admission diastolic blood pres-

sures were 109.41 ± 16.87 mm hg and 109.37 ± 13.02 

mm hg for the cases and the controls, respectively. 

There was no statistical significant difference between 

the cases and the controls regarding the mean maxi-

mum admission systolic and diastolic blood pressures. 

The mean admission logSGOT and logSGPT were 

1.9 ± 0.5 and 1.9 ± 0.4 for the cases; and 1.8 ± 0.3 

and 1.7 ± 0.3 for the controls, respectively. There was 

a statistically significant association between these 

transaminases and mortality among eclamptics in this 

study (Table 3). 

About 80 % of the cases had platelet count less than 

100,000/mm3 at the time of admission compared to 

only 32 % of the controls as seen on Table 2. This 

finding showed a statistically significant difference 

between the cases and the controls (OR = 11.20, 95%

CI, 3.70 – 36.32). Regarding the serum creatinine 

level at admission, the majority of the controls (60 %) 

had a normal value (≤0.9 mg/dl); but a significant 

proportion of the cases (68.6 %) had a serum creati-

nine value above 0.9 mg/dl. This finding was also 

significantly associated with the risk of dying from 

eclampsia, OR = 7.73, 95%CI, 2.84 – 21.63 (Table 2 

and 3). 

The most important complications were respiratory 

complications and oliguria. Respiratory complications 

included aspiration pneumonia, pulmonary edema 

and hospital acquired pneumonia. About 34% and 

17% of the total eclamptics developed pulmonary 

complications and oliguria after admission to the hos-

pital. There were a statistically significant associations 

between theses complications and the risk of mortali-

ty, OR = 5.02, 95%CI, 2.08 – 12.23 and OR = 13.63, 

95%CI, 4.67 – 41.09 respectively (Table 3). 

On multivariate analysis of risk factors for mortality 

at admission to the hospital namely the logSGOT, 

logSGPT, number of convulsions before admission, 

platelet count and serum creatinine level, it was 

found out that 5 or more convulsions before admis-

sion (OR = 5.68, 95%CI, 1.81 – 17.84), platelet 

count less than 100,000/mm3 (OR = 8.75, 95%CI, 

2.76 – 27.78) and serum creatinine level above 0.9 

mg/dl (OR = 9.33, 95%CI, 2.85 – 30.48) were inde-
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pendent risk factors for mortality among eclamptics 

in this study. 

DISCUSSIONS 

The case fatality rate of eclampsia in this study ( 24%) 

was found to be higher than other similar studies 

done in similar facilities, 5% in Tanzania and 8% in 

Nigeria (9,10 ). Although the case of fatality rate is a re-

sult of different factors including delay in detection of 

disease early at the preeclamptic stage, it mainly re-

flects the sub optimal quality of care given by the hos-

pital regardless of the hospital being the only one in 

the area where more critical patients are referred. 

Different similar studies demonstrate that age greater 

than or equal to 30 years, low socioeconomic status  

black race, multiparity, having no ANC, gestational 

age remote from term and the presence of lateralizing 

signs to be independent risk factors for mortality  in 

pregnancy  complicated with eclampsia (11,12). These 

risk factors are related with the severity of the diseases 

or the availability of services especially critical care 

service or otherwise due to the awareness or the 

health seeking nature of the community.  

Other studies revealed that SGPT, SGOT, serum 

LDH level, serum bilirubin level, HCT and thrombo-

cytopenia and the presence of post partum hemor-

rhage as independent risk factors for mortality in ec-

lamptic women (13, 14). Increased systolic and diastolic 

blood pressures are also associated with the risk of 

mortality (15, 16). These risk factors reflect the involve-

ment of multiple systems and the presence of compli-

cations or the failure to detect and manage them 

might be the strong risk factors behind. It may also 

reflect the contribution of HELLP syndrome for mor-

tality in eclamptics. Systolic hypertension of eclampsia 

is an etiologic factor for increased risk of maternal 

mortality. Evaluation of previous literature findings 

has revealed that intracerebral bleeding due to hyper-

tension was also linked with increased mortality (17). 

Cerebrovascular events in eclampsia appear to consti-

tute a continuum characterized by an initial, reversi-

ble phase of vasogenic edema and seizures caused by 

hypertension, along with endothelial dysfunction (18). 

Still, hypertension associated with HELLP syndrome 

also disrupts blood-brain barrier secondary to endo-

thelial dysfunction (16). 

These findings are not similar with the findings of 

this study where serum creatinine level, thrombocyto-

penia and increase numbers of convulsions are the 

most important independent risk factors. These dif-

ferences might be due to the differences in the sample 

size and study facilities as well as the differences in 

the study populations. 

However, the finding of this study is similar with oth-

er studies where the increased numbers of convul-

sions before admission to the hospital was found to 

be an independent risk factor for mortality in preg-

nancies complicated with eclampsia (19). Increased 

number of convulsions before admission in eclamptic 

women may explain the presence of profound brain 

edema or intracerebral bleeding due to the diseases 

advancement and severe hypertension or failure of 

early initiation of care. 

The most important complications in this study were 

respiratory complications 50 (34%), oliguria 26 (18%) 
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and abruption placentae 17(12%),  while the most 

important causes of mortality were respiratory failure 

12 (35%), acute renal failure 9 (26%) and  multiple 

organ failure 7 (20%) which are directly or indirectly 

related with the most important independent risk 

factors of mortality in the eclamptic women in this 

study, namely the increased number of convulsions 

before admission and increasing level of serum creati-

nine. It may be important to improve the quality of 

care delivered to eclamptic women with respiratory 

failure as well as to monitor the serum creatinine lev-

el of eclamptic women and to consider a dialysis ser-

vice in the hospital  

in order to decrease mortality in eclamptic women in 

the hospital. Regarding the management of eclamp-

tics in the intensive care unit there were lots of defi-

cits observed. To mention few points only 5 eclamp-

tics out of 12 mortalities with respiratory failure were 

intubated, the rest were getting oxygen with face mask 

and nasal catheter. Only 2 cases of acute renal failure 

out of 9 were referred for dialysis to Saint Paul’s hos-

pital. This is mainly due to the absence of anesthesiol-

ogists in the hospital.  

A well noted fact in the analysis of these cases was the 

absence of adequate and appropriate investigations. 

The association of deranged liver enzyme levels and 

thrombocytopenia with mortality of eclamptic women 

on the bivariate analysis might tell the contribution of 

HELLP syndrome if serum LDH, HCT and peripher-

al morphology were included in the evaluation of 

these patients as some literatures found out that 

HELLP syndrome is concomitantly found in 5 – 6 

out of 10 deaths associated with eclampsia (20, 21).    

CONCLUSION AND RECOMMENDATIONS  

Increased level of serum creatinine, thrombocytope-

nia and number of convulsions before admission are 

important independent risk factors for mortality in 

eclamptics in the hospital. It is important to have a 

closer follow up for eclamptics with these risk factors 

in the hospital. Having a dialysis service and anesthe-

siologists in the hospital should be considered a prior-

ity to improve the quality care. 
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Table 1 – Demographic and obstetric variables of eclamptics admitted to HURH, Hawassa, Ethiopia, 2008 – 

2013. 

 
              Variables 

  

Cases 

Number    Percent 

     Controls 

Number    Percent 

     Total 

Number    Percent 

Age in 

years 

≤ 20 

21 – 25 

26 – 30 

>30 

Total 

8                  23% 

17                49% 

6                   17% 

4                   11% 

35                100% 

32                 29% 

38                34% 

31                28% 

10                 9% 

111              100% 

40               27.4% 

55               37.7% 

37               25.3% 

14                9.6% 

146             100% 
Address Hawassa 

Out of Hawassa 

Total 

17                48.6% 

18                51.4% 

35                100% 

34                 31% 

77                 69% 

111              100% 

51                35% 

95                 65% 

146              100% 
Marital status        Married 

                                 Single 

                                 Total 

25                71.4% 

10                28.6% 

35                100% 

64                  57.7% 

42                 42.3% 

111               100% 

89               61% 

57               39% 

146           100% 
ANC booking          Yes 

                                 No 

                                 Total 

30                85.7% 

5                  14.4% 

35                100% 

93                 83.8% 

18                 16.2% 

111               100% 

123            84.2% 

23              15.8% 

146           100% 
Parity                     Primigravida 

                                 1 – 5 

                                 ≥6 

                               Total 

16               45.7% 

15               42.8% 

4                 11.4% 

35              100% 

60                 54% 

48                 43% 

3                    2.7% 

111              100% 

76              52% 

63              43.2% 

7                4.8% 

146           100% 
Gestational age       <28 weeks 

                                   28-33 weeks 

                                   34-36 weeks 

                                   ≥37 weeks 

                                   Total 

2                 5.7% 

15              42.8% 

4                11.5% 

14               40% 

35              100% 

8                 7.3% 

35              31.5% 

20               18% 

48              43.2% 

111            100% 

10             6.8% 

50             34.2% 

24            16.5% 

62             42.5% 

146          100% 
Pregnancy              Singleton 

                                 Twin 

                                 Total 

33               94% 

2                 6% 

35             100% 

103             93% 

8                  7% 

111            100% 

135            93.2% 

10              6.8% 

146            100% 
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Table2. Clinical and Laboratory Variables of Eclamptics Admitted to HURH, Hawassa, Ethiopia, 2008 – 

              Variables 

  

Cases 

Number    Percent 

     Controls 

Number    Percent 

         Total 

Number    Percent 
Time of onset 

of convulsion 

Antepartum 

Intrapartum 

Postpartum 

Total 

21                   60% 

12                   34.3% 

2                      5.7% 

35                    100% 

74                  66.7% 

 29                 26.1% 

8                     7.2% 

111                 100% 

95                  65% 

41                  28% 

10                    7% 

146                100% 
Number of convulsions           1- 4 

 before admission                    5-10 

                                                    >10 

                                                   Total 

13                   37.2% 

11                   31.4% 

11                   31.4% 

35                    100% 

76                68.4% 

29                 26% 

6                    5.4% 

111              100% 

89                   61% 

40                   27.4% 

17                    11.6% 

146                 100% 
First convulsion to                    <12 

delivery interval in hours        12-24 

                                                      >24 

                                                 Unknown 

                                                    Total 

8                     22.8% 

20                   57.2% 

7                     20% 

  

35                     100% 

68                 61.3% 

33                  29.7% 

8                      7.2% 

2                      1.8% 

111                 100% 

76                    52% 

53                   36.3% 

15                   10.3% 

2                      1.4% 

146                 100% 
Platelet count            <100,000/mm3 

at admission              ≥100,000/mm3 

                                                        Unknown 

                                         Total 

28                   80% 

5                     14.3% 

2                      5.7% 

35                  100% 

36                32.4% 

72                 64.9% 

3                    2.7% 

111              100% 

64                   43.8% 

77                    52.8% 

5                       3.4% 

146                 100% 
Creatinine level           ≤0.9 mg/dl 

at admission                >0.9 mg/dl 

                                       unknown 

                                       Total 

8              22.9% 

24             68.6% 

3                8.5% 

35              100% 

67               60.4% 

26               23.4% 

18               16.2% 

111              100% 

75                51.4% 

50                34.2% 

21                 14.4% 

146                100% 
Anticonvulsant  Magnesium sulpphate 

                                Diazepam 

                                Total 

10              28.6% 

25              71.4% 

35              100% 

40                36% 

71                 64% 

111             100% 

50                34.2% 

96                65.8% 

146             100% 
Pulmonary complication     Yes 

                                                 No 

                                                 Total 

22                 63% 

13                 37% 

35                100% 

28             25.2% 

83              74.8% 

111             100% 

50                 34.2% 

96                65.8% 

146              100% 
Oliguria                                  Yes 

                                                No 

                                                Total 

18               51.4% 

17               48.6% 

35               100% 

8                 7.2% 

103            92.8% 

111            100% 

26                17.8% 

120              82.2% 

146              100% 
Focal neurological                Yes 

 Complication                        No 

                                                Total 

4                  11.4% 

31               88.6% 

35                100% 

3                 2.7% 

108             97.3% 

111            100% 

7                    4.8% 

139               95.2% 

146                100% 
Abruption placentae            Yes 

                                                 No 

                                                Total 

6                   17% 

29                 83% 

35                 100% 

11                 10% 

100              90% 

111             100% 

17                 11.6% 

129               88.4% 

146               100% 
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a= mean admission logSGOT ± standard deviation for the cases was 1.8 ± 0.3 and for the controls was 1.9 ± 0.5.  b= mean 

admission logSGPT ± standard deviation for the cases was 1.7 ± 0.3 and for the controls was 1.9 ± 0.4. 

 

Table 3 – Possible Risk Factors for Mortality among Eclamptics Admitted to HURH, Hawassa, Ethiopia, 
2008 – 2013 

     Variables          Cases 

Number   Percent 

       Controls 

Number  Percent 

Test 

value 

OR (95 % CI) P - Value 

>5 convulsions before admission 22/35         63 % 33/109       30.3% ᵡ2= 11.91 3.90 (1.64-9.37) 0.000 

≥12 hours between first convulsion & 

delivery 

 27/35         77 %  41/109      37.6 %  ᵡ2=16.61  5.60 (2.17-14.89)  0.000 

Pulmonary complications 22/35         63 % 28/111        25 % ᵡ2=16.73 5.02 (2.08-12.23) 0.000 

Oliguria 18/35         51.4 % 8/111          7.2 % ᵡ2=35.55 13.63 (4.67-41.09) 0.000 

Platelate count below 100,000/mm3 28/33         84.8 % 36/108       33.3% ᵡ2=27.06 11.20 (3.70-36.32) 0.000 

Serum creatinine above 0.9 mg/dl 24/32         75 % 26/93          28 % ᵡ2=21.95 7.73 (2.84-21.63) 0.000 

Mean logSGOTa 29/35         82.8 % 73/111       65.8% t=2.039 ______________ 0.042 

Mean logSGPTb 

  

30/35        85.7% 81/111      73% t=2.057 ______________ 0.044 
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