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Abstract
	 Globally maternal deaths and Maternal Mortality Ratio (MMR) have decreased 
from 543,000 and 400 in 1990 to 287,000 and 210 in 2010 respectively. Studies of se-
verely ill obstetric cases reveal, case fatality highest in Africa 1:5. Figure for India is 
1:11, but there are not many reports.
	 Present study was done by analysis of records of seriously ill obstetric cases 
managed over five years at a referral health facility with limited resources to know sur-
vival/death among severely ill cases during pregnancy, birth, post-birth. 
	 Of all cases 10% women died. Case fatality was highest in women from low 
resource urban area (16%). In women who were severely ill due to acute fatty liver 
of pregnancy, case fatality was 100%. If women with hypertensive disorders during 
pregnancy developed placental abruption, coagulation disorder or intracerebral bleed or 
pulmonary edema, case fatality was 43%. And in cases of severe illnesses due to medical 
disorders with pregnancy, it was 37%. More research and better health care is essential 
to prevent severe illnesses which occur due to common problems during pregnancy and 
birth. Also better system for prevention and management of multiorgan failure is essen-
tial at referral in similar situations for prevention of fatality in severely ill women during 
pregnancy, labour and postpartum.
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Background

	 Each year, globally 0.287 million women die from 
pregnancy related complications and 7 - 10 million experience 
life threatening complications. In developing countries, one in 
150 and in developed countries one in 3800 is the probabili-
ty of death due to pregnancy and birth related complications[1]. 
Non-availability of emergency obstetric services during preg-
nancy, birth, post birth, compounded by inability of women to 
recognize the need and inability to seek care during pregnancy, 
birth, post birth and lack of quality care, are believed to be the 
major causes of high maternal morbidity and mortality in de-
veloping countries[2]. Specialized critical care is not available to 
severely ill women at many places, either because of lack of 
infrastructure, or the staff not being geared to take care of emer-
gencies. UNICEF reported that for every woman who dies from 
a pregnancy related cause, around 20 experience sickness[3]. 
Studies of case fatality among severely ill have revealed highest 
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fatality in resource poor settings of South Africa 1:5[4,5], closely 
followed by India 1:11[6], markedly less in developed countries, 
United Kingdom 1:118[6], France 1:222[6] and lowest in Cana-
da[7]. Survival and case fatality in severely ill cases in low re-
source settings have not been studied well.
	 Present study was carried out to know the survival and 
case fatality in seriously ill cases, to know the issues which lead 
to deaths in settings with limited resources. 

Materials and Methods

	 Prospective study of severely ill obstetric cases over a 
period of five years in 2009 managed in the Critical Care Area 
(CCA) of department of obstetrics gynaecology of a rural re-
ferral institute in central India was done after approval of the 
ethics committee of the institute. Many who sought services 
were having very low resources (around 1 dollar per day per 
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capita income, sometimes evens less). It is a referral medical 
institute, not the only one, but most of the seriously ill of the area 
are referred to this institute, may be because of low cost, better 
quality services. Informed consent was taken from the women 
or the relative. All the severely ill obstetric cases directly admit-
ted to CCA or transferred to CCA from wards, were included 
in the study. Criteria for diagnosis was, admission to the unit 
that provided 24-hours medical supervision, with mechanical 
ventilation, continuous vasoactive drug support in potentially 
life-threatening situations[1]. 

Results 

	 During the period of analysis of cases of 5 years, there 
were 32,655 obstetric admissions and 21,277 births occurred 
and 455 women (study subjects) were admitted to CCA and ac-
counted for 1.3% of obstetric admissions and 2.1% births. The 
standard modes of diagnosis of the illnesses were used. Severity 
was the need to keep CCA, however there were no defined cri-
teria. Of these 455 severely ill women, 47 died, case fatality of 
10.3%, (0.14% of obstetric admissions, 0.22% of births, 0.88% 
of cases hospitalized for obstetric disorders). Of the 47 women 
who died, 21 were rural (44% of those who died, 11% of all ru-
ral severely ill women), 8 were urban (17% of all deaths, 5% of 
urban severely ill cases) and 18 were of low resource urban set-
tings (38% of deaths, 16% of severely ill from low resource ur-
ban), significantly more case fatality in women of low resource 
urban settings (P < 0.05).  Four (8.6%) women were of less than 
20 years (33% of severely ill cases of teen age) and 7 (14.8%) 
were of more than 30 years (22% of severely ill women of 30 
years and above). Thirty six (76.6%) women who died were of 
20-29 years, (9% of severely ill cases of this age). Case fatali-
ty was highest in severely ill teenagers (significantly more, P < 
0.05). Of 47 women who died, 24 were nullipara (8.5% of 282 
severely ill nullipara women in severely ill) and 23 multipara 
(13.2% of 173 all severely ill multipara) [insignificant difference 
P > 0.05].
	 Of 47 women who died, 39 (83% of all cases who died) 
had reported in emergency with almost no care during pregnan-
cy, 7 (15% of all deaths) had occasional checkups during preg-
nancy and one woman (2% of all maternal deaths) had multiple 
visits to prenatal clinic, however last visit was more than 30 days 
prior to admission with severe illness. It was further revealed 
that case fatality in severely ill cases of clinically & investiga-
tionally diagnosed acute fatty liver of pregnancy (AFLP) was 

100%. Severely ill cases of preeclampsia and eclampsia with 
HELLP (Haemolysis, Elevated Liver Enzyme, Low Platelet 
Count) syndrome had 43% mortality and cases of severe illness 
due to hepatitis or malaria or pneumonia had 37% fatality. Wom-
en who were severely sick due to hemorrhage had 25% fatali-
ty. Severely ill women with traumatic postpartum hemorrhage 
(PPH) had 22% fatality, atonic PPH had 5% fatality and in cas-
es of severe illness due to placental abruption, fatality was 6%. 
Three other severely ill women who died, one each, had splenic 
rupture following road traffic accident (RTA), thyrotoxicosis and 
acute exacerbation of bronchial asthma. There was no mortality 
in women who were severely ill because of ectopic pregnancy or 
gestational trophoblastic disease or placenta praevia or rupture 
uterus.
	 Two maternal deaths occurred in first trimester (4.2% 
of all deaths, 12% of severely ill women of first trimester), both 
had septic abortion (50% of severely ill cases of septic abortion). 
Of 34 women admitted with severe sickness in second trimester, 
4 died (8.5% of all deaths and 12 % of severely ill cases admit-
ted in second trimester). Two had cardiac disorders including a 
case of hemolytic severe anemia with congestive cardiac failure 
with spontaneous abortion; one had infective hepatitis and one 
eclampsia with cerebral hemorrhage. 
	 Twenty deaths occurred in third trimester, (42.5% of all 
deaths, 8.1% of 246 severely ill cases admitted in third trimes-
ter). Eleven women were having hypertensive disorders (55% of 
all deaths in third trimester). Three deaths (15% of deaths in the 
third trimester), were to incidental or accidental causes, one each 
due to splenic rupture following RTA, thyrotoxicosis and acute 
exacerbation of bronchial asthma. 
	 Thirteen women died during labor (28% of all deaths, 
15% of 84 severely ill women admitted in labor). Five deaths 
(38%) were due to medical disorders. Two were severely ill 
due to valvular heart disease, one due to cardiomyopathy, one 
had severe anemia due to Sickle Cell Disease (SCD) & one was 
critically ill with acute exacerbation of bronchial asthma). Four 
critically ill women had hypertensive disorders (one each of 
preeclampsia with HELLP & eclampsia, two were of eclampsia 
with HELLP), 3 women were severely sick due to hemorrhage, 
(one due to placental abruption and two traumatic PPH).
	 There were 8 postnatal deaths (17% of all deaths, 15% 
of 54 severely ill postnatal cases). Three were severely ill due 
to eclampsia, two due to puerperal sepsis and one each due to 
atonic PPH, pneumonia and amniotic fluid embolism (Table 1, 
Figure 1).
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Figure 1: Causes of Severe Illness and Deaths Over 5 Years at a Referral Institute in Central India.
EC –        Eclampsia
PE – 	 Preeclampsia
HELLP - 	Haemolysis, Elevated Liver Enzyme, Low Platelet Count
AbP – 	 Placental Abruption
PPH - 	 Postpartum Hemorrhage
P. Sepsis -Puerperal Sepsis

Table 1: Severely Ill Obstetric Cases and Case fatality Over 5 Years at a Referral Institute in Central India. 

DIAGNOSIS Admissions with 
various disorders Severely Ill cases Deaths Case Fatality

Ectopic 133 10 -

Abortion
Induced Septic 412 2 2 50%
Spontaneous 1119 4 1 25%

GTDb 175 4 - -

Medical Disease
Heart Disease 138 63 5 8%
Anemia 324 39 1 3%
Infection 1595 19 7 37%

Hypertensive 
Disorder

PEd 1042 67 1 2%
PEd + HELLP 124 7 3 43%
ECe 152 152 9 6%
ECe + HELLP 14 14 6 43%

Ante Partum Hem-
orrhage

P.Previa 73 4 - -
Abruption 118 16 1 6%
Unclasiified 89 3 - -

Post Partum Hem-
orrhage 

Atonic 66 21 1 5%
Traumatic 35 9 2 22%

AFLPf 10 3 3 100%
Rupture Uterus 6 4 - -
P.Sepsisg 12 8 2 25%
Gynae Disorder 70 4 - -
Total 5307 455 44 + 3

(aSpont: Spontaneous; bGTD: Gestational Trophoblastic Disease; cDs: Disease; dPE: Preeclampsia; eEC: Eclmapsia;  fAFLP: Acute fatty liver of 
pregnancy; gP.Sepsis: Puerperal sepsis)
Note: Case fatality is out of severely ill cases and not total cases.
3 other women who died had – Splenic rupture following Road Traffic Accident, Thyrotoxicosis & Acute exacerbation of Bronchial asthma, one 
each.

Discussion

	 Women with severe illness during pregnancy, labour or 
post partum survive, with or without permanent disability, some-
times die. Women who are seriously ill undergo the pathway, 
similar to those who die, characterized by multiorgan dysfunc-
tion or other shock related syndrome. Timing & appropriateness 
of therapy explain part of the huge difference in survival and 
case fatality between developed and developing countries[4-7]. 
The survival in seriously ill cases is usually an indicator of the 
quality of emergency care, available and used, but it has not 
been studied well in resource poor settings. It is essential to au-
dit health-care facilities or the health-system’s performance, de-
pending on the health-care level at which the approach is imple-
mented for improving the outcomes. In the present study, case 
fatality among severely sick women was 10%. Minkauskiene et 
al[6] have reported severe maternal morbidity ranging from 0.07 
to 8.23% and the case-fatality ratio in such seriously ill cases 
ranging from 0.02 - 37%. Oladapo et al.[8] have reported 17% 

mortality in births with life threatening obstetric conditions. 
Tank et al.[9] from India reported case fatality of 42.4%. Van-
decruys et al.[5] reported 20% case fatality from South Africa.  
In developed countries, it is 10 to 20 times less, with reports of 
1:118 from Great Britain, 1:222 from France[6]. Large number of 
women, who could be saved, die in developing countries due to 
lack of availability of critical care. In the present analysis, wom-
en who died represented 1.1% admissions from villages, 1.2% 
of townships and 3.3% from low resource suburbs. Overall 44% 
of severely ill women were rural, 39% were from low resource 
urban and 17% from urban. Case fatality was highest in severe-
ly ill women from low resource urban settlements, 16%. It was 
11% in rural and 5% in urban women (significant difference, p 
value < 0.05). Okwemba et al.[10] from from Nairobi have also 
reported more chances of death in women from low resource 
urban settings than the national average.
	 Of all severely ill women who died, 83% (39 of 45) had 
reported in emergency with no prenatal care. Osinaike[2] has also 
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reported 78% emergency cases with no prenatal care amongst 
severely ill obstetric cases. A severely ill woman with nothing 
known about her basic health creates problems in diagnosis and 
management, because of delays in the understanding, which 
contributes to case fatality. It was further revealed that 55% of 
severely ill women were admitted antenatally, 28% in labor and 
17% postnatal, but case fatality was 8.2% during pregnancy 
(7.6% cases of first trimester, 15.3% second trimester and 76.9% 
third trimester), 15.4% during labour and 14.8% in severely ill 
postnatal women. It is essential that there is awareness about 
possibility of severe illness post birth. Generally after the baby 
is born, it is believed to be smooth sailing and critical watch is 
not kept. 
	 While overall case fatality in severely ill cases was 
10%, it was 100% with severely ill cases of acute fatty liver 
of pregnancy. In severely ill women of eclampsia/preeclampsia 
with HELLP and/or intracerebral hemorrhage and / or coagula-
tion defects and acute onset pulmonary edema, fatality was 43%. 
In general in severely ill women of eclampsia without HELLP 
it was 6% and in preeclampsia 2%. Girard et al[11] reported one 
maternal death amongst 223 severely ill cases (110 of hemor-
rhage, 105 pregnancy induced hypertension and 8 sepsis). The 
frequency of these diseases was an estimated 8 per 1000 births. 
Waterstone et al[12] in their study reported the incidence of severe 
obstetric morbidity as 12/1000 deliveries, five maternal deaths 
out of 588 attributed to conditions studied. Disease specific mor-
bidities per 1000 deliveries were 6.7 (6.0 to 7.5) for severe hae-
morrhage, 3.9 (3.3 to 4.5) for severe pre-eclampsia, 0.2 (0.1 to 
0.4) for eclampsia, 0.5 (0.3 to 0.8) for HELLP syndrome, 0.4 
(0.2 to 0.6) for severe sepsis, and 0.2 (0.1 to 0.4) for uterine 
rupture. Most events are related to obstetric hemorrhage and se-
vere pre- eclampsia.  Vasquez et al.[13] have reported 8% mortal-
ity with hypertensive diseases of pregnancy. Authors reported 
that, those with intracranial hemorrhage were the most acutely 
ill, those requiring mechanical ventilation had highest fatality. 
In the present study neurological and hematological failure had 
the highest mortality, and cases with Adult Respiratory Distress 
Syndrome (ARDS) had better outcome. Main cause of death was 
multiorgan failure (44%). Dalal et al.[14] reported that the mortal-
ity was proportional to the number of organs failed. Irene et al.[15] 
did a study to assess the maternal morbidity during pregnancy, 
delivery and postpartum period. In their study 43.63% (24/55) 
women died, most of them due to multi-organ dysfunction. Kho-
sla et al. reported case fatality of 13.84[16] and Mac cord et al. of 
0.49[17].
	 In the present study, case fatality was 37%, amongst 
severely ill cases with medical illnesses, like malaria, infective 
hepatitis, pneumonia, next to hypertensive disorders during 
pregnancy. Heart disease had fatality of 8%; major contributor 
was valvular heart disease due to which 5 out of 61 women (8%) 
with severe illness died. Dalal et al[14] in their study have report-
ed 44% patients having infectious aetiology, of which puerper-
al sepsis accounted for 15%. Sometimes medical disorders in 
pregnancy go unrecognized and untreated, till women become 
seriously ill. Malaria alone contributed to 15% cases. In the pres-
ent study abortion complications and puerperal sepsis had case 
fatality of 25%, 3 out of 12 and 2 out of 8 severely ill women of 
septic abortion and puerperal sepsis respectively, dying. In spite 
of the abortion law and network of health care, in India, women 
try unsafe abortion and report with severe sickness, septicemia 

and die. Two of the nine severely ill women with traumatic PPH 
died, one out of 22 severely ill cases of atonic PPH. The case fa-
tality for traumatic and atonic PPH was 22% and 5% respective-
ly. Delay in right treatment at right time was the major cause of 
mortality due to PPH. Of the total 30 severely ill cases of PPH, 
21 (70% of 30) were severely ill because of atonic PPH and one 
died (case fatality 4.76%). A continuum from community to spe-
cialized care is essential. Out of 16 severely ill cases of placen-
tal abruption one died, (6% fatality) due to multiorgan problem. 
There was no mortality in severely ill women having ectopic 
pregnancy or hydatidiform mole or placenta previa or rupture 
uterus, where heavy haemorrhage was the cause of severe ill-
ness. These women could get immediate, appropriate manage-
ment and so they survived. Prual et al.[18] have reported one death 
out of 32 cases (3.2%) in severely ill cases with case fatality 
varying in different disorders, 33.3% for sepsis, 30.4% for uter-
ine rupture, 18% for eclampsia and 2.8% for severe hemorrhage 
in the study done in urban settings Western Africa, where there 
is good access to health and high order utilization by pregnant 
women. 
	 Assef et al[19] have reported that bronchial asthma, sick-
le cell disease and hypertension, are frequently reported pre-ex-
isting illnesses which predispose to severe illness and accounted 
for over two-thirds of the illnesses. We had 12.8% fatality with 
such illnesses. 
	 Bibi et al[20], have reported that severity of morbidi-
ty significantly increases, if pre-eclampsia / eclampsia are as-
sociated with respiratory distress, similar to the present study.  
Driessen et al[21] have reported majority of deaths due to sepsis 
following prolonged neglected labor in cases who developed 
multiorgan failure. Obstetric hemorrhage was fatal when it was 
due to uterine atony in multiparous women. In a study by Tucker 
et al[22], Pregnancy Mortality Surveillance System reported five 
pregnancy complications (preeclampsia, eclampsia, abruptio 
placentae, placenta previa and PPH) accounting for a quarter of 
the pregnancy related deaths. Excess mortality from a condition 
could be caused by a higher prevalence of the condition, a higher 
case fatality rate or a combination of these factors, as was in the 
present study where there were more severely ill women due to 
hypertensive disorders and had more case fatality also. Water-
stone et al[12] reported  that severe obstetric morbidity and its re-
lation to mortality may be more sensitive measure of pregnancy 
outcome than mortality alone. 

Conclusion 

	 In the present analysis, it was revealed that case fatal-
ity was 10% in women with severe illness due to various disor-
ders during pregnancy, labour or postpartum. The most common 
condition which was responsible for severe illness and mortali-
ty also, was hypertensive disorders, especially when associated 
with HELLP. Second were medical disorders, highest with acute 
fatty liver. Severely ill women with ectopic pregnancy, hydatid-
iform mole, uterus rupture could be saved but in severely ill due 
to PPH, fatality was 4.75%. It appears a lot needs to be done 
for preventing severely illness and improving outcome, if severe 
illness occurs because of various disorders.
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