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1  | INTRODUCTION

In 2000, a set of targets including infant and maternal indi-
cators were established by WHO as part of the Millennium 
Development Goals.1 For maternal health, the objective was to 
reduce the maternal mortality ratio by three-quarters of the 1990 
value by 2015.2

Maternal mortality is one of the most important indicators of 
global inequality in health. The statistics reflect deficits in access 
to, and quality of, health services, and the failure of public poli-
cies to promote women’s health.3 To reduce maternal mortality, it 
is necessary to determine the causes of death and acquire a better 
understanding of the unmet needs and deficiencies that lead to poor 
obstetric outcomes. In 2013, there were 1686 maternal deaths in 
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Abstract
Objective: To evaluate factors associated with maternal death among women experi-
encing life-threatening conditions during pregnancy, childbirth, or within 42 days of 
termination of pregnancy.
Methods: A secondary analysis of data prospectively collected in a Brazilian multi-
center cross-sectional study between July 2009 and June 2010 was conducted. 
Women were identified who delivered at a hospital in Ceará and who had potentially 
life-threatening conditions. Stepwise logistic regression was used to identify factors 
associated with maternal death.
Results: Overall, 941 women were identified and 11 died. Among criteria for severe 
maternal morbidity, eclampsia (adjusted odds ratio [aOR] 203.70, 95% CI 5.03 to 
8254.20; P=0.005) and intensive care unit (ICU) admission (aOR 69.30, 95% CI 6.63–
724.26; P<0.001) were risk factors for progression to death, whereas use of magne-
sium sulfate (aOR 0.002, 95% CI <0.01–0.11; P=0.002) was a protective factor. 
Meeting near-miss criteria other than survival (aOR 5.96, 95% CI 1.69–20.98; P=0.005) 
was associated with maternal death. Of criteria for near miss, management criteria 
were most strongly associated with maternal death: all 11 women who died met some 
management criteria.
Conclusion: Among WHO’s criteria for severe maternal morbidity and near miss, ec-
lampsia, low oxygen saturation, ICU admission, intubation, mechanical ventilation, and 
cardiopulmonary resuscitation were most associated with maternal death. Use of 
magnesium sulfate was a protective factor.
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Brazil, 617 of which were in the Northeast Region and 93 in the state 
of Ceará alone.4

Formulating plans and actions on the basis of only evaluations of 
maternal death is not enough. Cases of severe maternal morbidity—
serious complications of pregnancy, such as hemorrhagic disorders—
and near miss—survival of a life-threatening complication occurring 
during pregnancy, childbirth, or within 42 days of termination of 
pregnancy—can inform strategies for epidemiologic investigation 
that are more comprehensive and informative than those based on 
cases of death only. Therefore, WHO has standardized its diagnostic 
criteria for severe maternal morbidity and near miss.5–7 The division 
of maternal near-miss criteria into three groups—clinical, laboratory, 
and management—has been shown to facilitate the identification of 
severe cases, even when laboratory data or other techniques are not 
available.7 WHO has also produced a list of potentially life-threatening 
conditions7—including hemorrhagic disorders, other systemic disor-
ders, hypertensive disorders, and severe management indicators—that 
could be used prospectively to identify women who could go on to die 
or to become a case of near miss.

Studies of maternal near miss can meet the emerging need to 
determine the size and characteristics of this population relative to 
the unfavorable outcome of maternal death. The aim of the present 
study was therefore to evaluate the factors associated with maternal 
death among women experiencing life-threatening conditions during 
pregnancy, childbirth, or within 42 days of termination of pregnancy 
who were treated in a tertiary referral center for maternal and neo-
natal health.

2  | MATERIALS AND METHODS

The present study was a secondary analysis of data prospec-
tively collected from medical records in a multicenter study by The 
Brazilian Network for Surveillance of Severe Maternal Morbidity 
Group between July 1 2009, and 30 June, 2010. It was based on a 
subset of data from women who were treated at the MEAC (Assis 
Chateaubriand Maternity Teaching Hospital), Federal University of 
Ceará, in Fortaleza, Brazil. The present study was approved by the 
Ethics Committee for Research at MEAC in accordance with the 
principles that regulate research on human beings (protocol number 
958,601). Informed consent was not deemed necessary because the 
study data were obtained from medical records without identification 
of the women.

The parent cross-sectional study was implemented in 27 hospitals 
across all Brazilian regions. Data relating to the WHO criteria for near 
miss and potentially life-threatening conditions7 were collected from 
medical records. Patients with any of the potentially life-threatening 
conditions defined by WHO, those meeting near-miss criteria, those 
who died, and those who were referred to another health facility were 
included. The parent study’s aim was to identify cases of severe mater-
nal morbidity during pregnancy, delivery, and the postpartum period in 
Brazil to determine whether women at risk of a worse outcome can be 
identified by application of the WHO criteria.

For the present analysis, data for women treated at MEAC only 
were included. The variable outcome was maternal death, and the 
exposure variables were criteria for severe maternal morbidity and the 
WHO criteria for life-threatening conditions (i.e. criteria other than 
survival used to identify near-miss cases). Eight criteria were used to 
define severe maternal morbidity; seven of these were from the WHO 
proposed list of potentially life-threatening conditions.7 Overall, the 
criteria used to define maternal morbidity were severe pre-eclampsia, 
eclampsia, HELLP syndrome (hemolysis, elevated liver enzymes, low 
platelet count), severe sepsis, hemorrhagic disorders, admission to 
intensive care unit (ICU), blood transfusion, and use of magnesium 
sulfate owing to its wide use in the study location and its association 
with severe hypertensive conditions. The following conditions were 
considered as a group of hemorrhagic syndromes: abruptio placentae, 
placenta previa, uterine rupture, tubal pregnancy, and coagulopathy. 
For the purpose of data analysis, the criteria were considered, not the 
classification, because women could meet more than one criterion of 
severe maternal morbidity or near miss.

The data were analyzed using Stata version 11.2 (StataCorp, 
College Station, TX, USA). The exposure variables were character-
ized as dichotomous (yes/no). Continuous variables were reported 
as mean±SD. Differences were evaluated by χ2 or Fisher associa-
tion test as applicable. First, the variables that were significant at 
a P value of less than 0.05 were examined in a bivariate analysis to 
calculate the crude odds ratios (ORs) for association with maternal 
death. The variables that presented a confidence interval (CI) that 
did not exceed 1, and had a P value of less than 0.05 in the bivariate 
analysis were included in a stepwise multiple logistic regression to 
calculate the adjusted odds ratio (aOR) for association with maternal 
death.

3  | RESULTS

In the parent study, there were 9555 identified cases of severe 
maternal morbidity, 770 cases of maternal near miss, and 140 deaths. 
Hypertensive disease was the leading cause of complications.8 In the 
present analysis of data collected at MEAC, 941 women were identi-
fied: 50 had maternal near miss, 880 had severe maternal morbidity, 
and 11 died. During the study period, there were 4617 live births at 
the study institution, yielding a maternal near-miss rate of 10.8 per 
1000 live births, a severe maternal morbidity rate of 190.6 per 1000 
live births, and a maternal mortality ratio of 238.2 per 100 000 live 
births.

The mean maternal age was 25±7.52 years (range 12–46); 592 
(62.9%) women were aged 20–34 years. Overall, 729 (77.5%) women 
stated that they did not have a partner. Among 776 women for whom 
schooling data were available, 482 (62.1%) reported that they had 
more than 8 years schooling and 9 (1.2%) were illiterate. Mean number 
of previous pregnancies was 2±1. Regarding parturition, 506 (53.8%) 
of the women were nulliparous. In total, 716 (76.1%) women had not 
had a prior spontaneous abortion. At least one previous cesarean 
delivery was reported for 151 (16.0%) women, and 64 (6.8%) women 
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had undergone two or more cesareans. Regarding prenatal care, 622 
(66.1%) attended fewer than six appointments.

Among the 880 women with severe maternal morbidity, 559 
(63.5%) were aged 20–34 years. More than 8 years of education was 
reported for 466 (53.0%). Overall, 679 (77.2%) had no partner, 478 
(54.3%) were nulliparous, 207 (23.5%) had a previous spontaneous 
abortion, 143 (16.3%) had previously undergone at least one cesarean 
delivery, and 568 (64.5%) attended fewer than six prenatal appoint-
ments. In relation to pre-existing conditions, 94 (10.7%) had chronic 
hypertension in a previous pregnancy and 23 (2.6%) had diabetes mel-
litus before pregnancy.

Among the 61 women with life-threatening conditions (50 near-
miss cases and 11 deaths), 33 (54.1%) were aged 20–34 years. 
Fewer than 8 years of education was reported for 12 (19.7%). 
Overall, 50 (82.0%) had no partner, 33 (54.1%) were nulliparous, 43 
(70.5%) had no previous spontaneous abortion, 6 (9.8%) had previ-
ously undergone two or more cesarean deliveries, and 54 (88.5%) 
had attended fewer than six prenatal appointments. Six (9.8%) 
women had chronic hypertension and 2 (3.3%) had diabetes melli-
tus before pregnancy.

Neonatal death was reported for 7 (1.1%) of 622 newborns. 
Overall, 443 (53.8%) of 823 neonates were male, and 269 (34.1%) 
of 788 weighed less than 2499 g (mean 2741±827 g, range 405–
5040). In relation to gestational age, 479 (60.7%) of 789 were born 
at more than 37 weeks (range 6–42, mean 36.1±4.1). Regarding 
vitality, 650 (82.5%) and 764 (97.0%) of 788 had an Apgar score of 
more than 7 at 1 and 5 minutes, respectively. Cesarean delivery was 
more prevalent than vaginal delivery (683/873 [78.2%] vs 171/873 
[19.6%]).

Among the 11 cases of maternal death, 10 involved admission 
to the ICU, 7 the use of blood products, 5 hypertensive syndromes 
(severe pre-eclampsia, eclampsia, or HELLP syndrome), 4 hemorrhagic 
disorders (abruptio placentae, placenta previa, uterine rupture, tubal 
pregnancy, or coagulopathy), and 4 severe sepsis.

Table 1 shows the data of the bivariate analysis and logistic regres-
sion for maternal death based on the criteria for severe maternal mor-
bidity among the 941 study women. Except for HELLP syndrome, for 
which the 82 affected women survived, all other criteria showed an 
association with maternal death. After calculating the crude OR, these 
criteria continued to show a significant association with maternal 
death (Table 1).

After stepwise logistic analysis, the following variables remained in 
the final model: severe pre-eclampsia, eclampsia, hemorrhagic disor-
ders, magnesium sulfate, and admittance to ICU. Notably magnesium 
sulfate was the only criterion that acted as a protective factor after the 
final analysis (aOR 0.002, 95% CI <0.001 to 0.11; P=0.002) (Table 1).

Among the 61 women with life-threatening conditions, 26 met 
only one diagnostic criterion and none of these women died. Among 
17 women who met four or more of the 25 criteria, 8 (47.1%) died. 
Meeting criteria of near miss was found to be significantly associated 
with maternal death (P=0.002) (Table 2).

The classification of near miss by WHO is grouped into clin-
ical, laboratory, and management criteria. Among women with 

life-threatening conditions, 9 (28.1%) of 32 meeting clinical near-miss 
criteria, 5 (15.6%) of 32 meeting laboratory near-miss criteria, and 11 
(26.8%) of 41 meeting management criteria died.

Among the clinical criteria, the most prevalent were loss of con-
sciousness for 12 hours or more (9/32 [28.1%]), respiratory frequency 
above 40 or below 6 incursions per minute (8/32 [25.0%]), loss of 
consciousness and absence of pulse (7/32 [21.9%]), and shock (7/32 
[21.9%]). Of the laboratory criteria, acute thrombocytopenia (20/32 
[62.5%]) was the most prevalent specific criterion. Continuous use of 
vasoactive drugs (24/41 [58.5%]) and intubation and ventilation not 
associated with anesthesia for more than 1 hour (23/41 [56.1%]) were 
the most prevalent management criteria.

Among the clinical criteria, coagulation disorders were observed 
in two cases of near miss, which both resulted in maternal death; 
acute cyanosis and non-controlled convulsions were associated 
with death for half the women affected (1/2 and 2/4, respectively). 
Among the laboratory criteria, both women with a pH of less than 
7.1 died, whereas four of eight cases of oxygen saturation lower 
than 90% for longer than 1 hour resulted in maternal death. Dialysis 
for acute renal failure and cardiopulmonary resuscitation led to 
death in three of five cases, and five of ten cases, respectively. 
Among the 41 patients meeting management criteria for near miss. 
11 (26.8%) died.

4  | DISCUSSION

During study period, there were 880 cases of severe maternal 
morbidity and 61 cases of life-threatening maternal conditions at 
MEAC. Among the diagnostic criteria for severe maternal morbid-
ity, eclampsia and need for ICU admission were identified as risk 
factors for progression to death, whereas use of magnesium sulfate 
acted as a protective factor. Regarding life-threatening conditions, 
maternal death was associated with having any of WHO’s near-miss 
clinical criteria, an oxygen saturation of less than 90% for more than 
1 hour among the laboratory criteria, and need for intubation and 
ventilation for a period of 1 hour or more (not related to anesthesia) 
and need for cardiopulmonary resuscitation among the management 
criteria.

Among the determinant criteria for near miss, the most strongly 
associated with maternal death was the presence of management cri-
teria: all 11 cases of life-threatening conditions that ended in maternal 
death presented with at least one management criterion. This demon-
strates that this group of WHO criteria identifies women requiring the 
greatest attention and caution during health care.

Notably, none of the demographic characteristics of the patients 
showed any association with maternal death in the present study, 
unlike the clinical situation at hospital admission and the presence 
of severe maternal morbidity and maternal near-miss criteria. An 
increased incidence of severe maternal morbidity and near miss 
among women aged 20–34 years has been found in other stud-
ies,5,9–11 suggesting the need for close care of women in this age 
group.
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Nulliparous women formed the biggest group in the present anal-
ysis, which has also been observed in other studies.9,12 In the present 
study, by contrast with other studies,5,10–13 women with severe and 
near-miss maternal morbidity who had no partner or were not married 
were not the largest groups.

A deficiency in prenatal care, which can lead to complications 
during pregnancy, is a reality in Brazil and has been reported in other 
studies.10,13,14 In the present study, 568 (64.5%) of women with severe 
maternal morbidity and 54 (88.5%) of women with near miss or death 
had attended fewer than six prenatal appointments.

Among women with severe maternal morbidity, 143 (16.3%) had 
undergone a previous cesarean and, among those with near miss or 
death, 6 (10%) had two or more previous cesareans. This strengthens 
the need for studies of the prevalence of this type of delivery in rela-
tion to severe maternal morbidity and maternal near miss, especially 
because the number of cesarean procedures is increasing in Brazil.14–16

Hypertensive disorders in pregnancy include pre-eclampsia, 
eclampsia, and HELLP syndrome, the last of which a leading cause of 
maternal morbidity and mortality in the USA and globally, accounting 
for 10%–15% of maternal deaths.17,18 In the present study, severe 
pre-eclampsia and pre-eclampsia were identified as severe maternal 
morbidity factors associated with the death of these women, as found 
in other studies.5,9,11,12,19

Hemorrhage is also a major cause of maternal death worldwide, 
accounting for approximately 50% of deaths in some low- and middle-
income countries.20 The reason for this high rate of mortality is the 
lack of any adequate medical care or basic life support, despite the 
existence of well-defined protocols for prevention.20 In the present 
study, an association between hemorrhagic disorders (abruptio pla-
centae, placenta previa, uterine rupture, tubal pregnancy, and coagu-
lopathy) and maternal death was observed among women with severe 
maternal morbidity.

TABLE  1 Bivariate analysis and logistic regression of conditions of severe maternal morbidity associated with maternal death (n=941).

Factors for severe 
maternal morbidity Dieda Surviveda P valueb

Bivariate analysis Multiple logistic regression

OR (95% CI) P value aOR (95% CI) P value

Severe pre-eclampsia <0.001 0.05 (0.01–0.24) <0.001 31.24 (1.25–782.90) 0.036

 Yes 2/758 (0.3) 756/758 (99.7)

 No 9/183 (4.9) 174/183 (95.1)

Eclampsia 0.028 5.74 (1.48–22.24) 0.011 203.70 (5.03–8254.20) 0.005

 Yes 3/60 (5.0) 57/60 (95.0)

 No 8/881 (0.9) 873/881 (99.1)

HELLP syndromec 0.612 – – – –

 Yes 0/82 82/82 (100.0)

 No 11/859 (1.3) 848/859 (98.7)

Severe sepsis <0.001 27.40 (7.40–101.52) <0.001 1.34 (0.26–6.90) 0.723

 Yes 4/23 (17.4) 19/23 (82.6)

 No 7/918 (0.8) 911/918 (99.2)

Hemorrhagic 
disorders

0.020 5.14 (1.48–17.90) 0.010 4.41 (1.02–19.02) 0.047

 Yes 4/97 (4.1) 93/97 (95.9)

 No 7/844 (0.8) 837/844 (99.2)

Magnesium sulfate <0.001 0.08 (0.02–0.29) <0.001 0.002 (<0.01–0.11) 0.002

 Yes 4/815 (0.5) 811/815 (99.5)

 No 7/126 (5.6) 119/126 (94.4)

Admission to the 
intensive care unit

<0.001 83.00 (10.51–655.20) <0.001 69.30 (6.63–724.26) <0.001

 Yes 10/110 (9.1) 100/110 (90.9)

 No 1/831 (0.1) 830/831 (99.9)

Blood transfusion <0.001 20.54 (5.88–71.82) <0.001 2.27 (0.46–11.21) 0.313

 Yes 7/80 (8.8) 73/80 (91.2)

 No 4/861 (0.5) 857/861 (99.5)

Abbreviations: OR, odds ratio; CI, confidence interval; aOR, adjusted odds ratio.
aValues are given as number/total number (percentage).
bBy Fisher exact test.
cHemolysis, elevated liver enzymes, low platelet count.
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TABLE  2 Bivariate analysis and logistic regression of near miss criteria other than survival associated with maternal death (n=61).

Criteria for near miss Dieda Surviveda P valueb

Bivariate analysis Multiple logistic regression

OR (95% CI) P value aOR (95% CI) P value

Number of criteria <0.001 3.94 (1.66–9.37) 0.002 5.96 (1.69–20.98) 0.005

 1 0/26 26/26 (100.0)

 2 1/10 (10.0) 9/10 (90.0)

 3 2/8 (25.0) 6/8 (75.0)

 ≥4 8/17 (47.1) 9/17 (52.9)

Clinical criteria 9/32 (28.1) 23/32 (71.9) <0.001 177.46 (36.29–867.66) <0.001 42.08 (3.87–457.79) 0.002

 Acute cyanosis 1/2 (50.0) 1/2 (50.0) 0.023 92.90 (5.42–1591.62) 0.002 3.32 (0.14–79.07) 0.458

 Gasping 0/0 0/0 – – – – –

 Respiratory frequency >40 or <6 1/8 (12.5) 7/8 (87.5) 0.090 – – – –

 Shock 2/7 (28.6) 5/7 (71.4) 0.003 41.11 (7.03–240.48) <0.001 2.81 (0.22–36.46) 0.429

 Oliguria non-responsive to 
fluids and diuretics

1/3 (33.3) 2/3 (66.7) 0.035 46.40 (3.89–554.08) 0.002 2.51 (0.15–42.91) 0.525

 Coagulation disorder 2/2 (100.0) 0/2 <0.001 – – – –

 Loss of conscience for ≥12 h 4/9 (44.4) 5/9 (55.6) <0.001 105.71 (23.34–478.78) <0.001 3.74 (0.39–35.94) 0.254

 Loss of conscience and 
absence of pulse/heartbeat

3/7 (42.9) 4/7 (57.1) <0.001 86.81 (16.66–452.40) <0.001 3.04 (0.35–26.6) 0.315

 Stroke 1/3 (33.3) 2/3 (66.7) 0.035 46.40 (3.89–554.08) 0.002 0.56 (0.02–15.09) 0.736

 Total paralysis/uncontrolled 
convulsion

2/4 (50.0) 2/4 (50.0) 0.001 103.11 (13.05–841.68) <0.001 8.95 (0.55–144.55) 0.122

 Jaundice with pre-eclampsia 0/2 2/2 (100.0) 0.99 -

Laboratory criteria 5/32 (15.6) 27/32 (84) <0.001 33.44 (9.14–122.40) <0.001 7.88 (0.88–70.42) 0.065

 Oxygen saturation <90% for 
>60 min

4/8 (50.0) 4/8 (50.0) <0.001 132.39 (27.44–637.63) <0.001 23.49 (1.89–291.99) 0.014

 PaO2/FiO2 200 mm Hg 1/3 (33.3) 2/3 (66.7) 0.035 46.40 (3.89–554.08) 0.002 0.90 (0.04–19.31) 0.948

 Creatinine ≥300 μmol/l  
(≥3.5 mg/dL)

0/4 4/4 (100.0) >0.99 – – – –

 Bilirubin ≥100 μmol/l  
(≥6.0 mg/dL)

0/6 6/6 (100.0) >0.99 – – – –

 pH <7.1 2/2 (100.0) 0/2 <0.001 – – – –

 Lactate >5 mmol/L 0/0 0/0 – – – – –

 Acute thrombocytopenia  
(<50 000 platelets per μL)

1/20 (5.0) 19/20 (95.0) 0.211 – – – –

 Loss of consciousness plus 
glucose and ketone in urine

0/0 0/0 – – – – –

Management criteria 11/41 (26.8) 30/41 (73.2) <0.001 164.46 (25.29–912.83) <0.001 38.13 (2.33–356.91) <0.001

 Continuous vasoactive drug use 8/24 (33.3) 16/24 (66.7) <0.001 152.33 (36.97–627.68) <0.001 5.72 (0.57–57.75) 0.139

 Puerperal hysterectomy from 
infection/bleeding

2/6 (33.3) 4/6 (66.7) 0.002 51.40 (8.34–317.48) <0.001 0.64 (0.03–11.85) 0.765

 Transfusion ≥5 red blood cell 
units

3/10 (30.0) 7/10 (70.0) <0.001 49.45 (10.80–226.32) <0.001 2.18 (0.13–37.28) 0.589

 Intubation and ventilation for 
≥60 min, not related to 
anesthesia

9/23 (39.1) 14/23 (60.9) <0.001 294.43 (58.24–1488.57) <0.001 28.28 (2.44–327.12) 0.007

 Dialysis for acute renal failure 3/5 (60.0) 2/5 (40.0) <0.001 174.00 (25.52–1186.58) <0.001 8.77 (0.41–188.66) 0.165

 Cardiopulmonary resuscitation 5/10 (50.0) 5/10 (50.0) <0.001 154.17 (35.21–675.09) <0.001 17.85 (1.78–179.10) 0.014

Abbreviations: OR, odds ratio; CI, confidence interval; aOR, adjusted odds ratio; Pa2/FiO2, ratio of arterial oxygen partial pressure to fractional inspired 
oxygen.
aValues are given as number/total number (percentage).
bBy Pearson χ2 test or Fisher exact test.
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The Brazilian Network for Surveillance of Severe Maternal 
Morbidity Group study13 verified an incidence of hemorrhagic disor-
ders of 8% (767/9555) before and during labor among women who 
had obstetric complications. Hemorrhagic disorders before and during 
labor were also responsible for 7.1% (613/8645) of cases of severe 
maternal morbidity, 18.2% (140/770) of cases of maternal near miss, 
and 10% (14/140) of cases of maternal death.13

A study in various countries by Geller et al.5 verified the clinical 
factors associated with women’s progression from morbidity to mor-
tality, concluding that hemorrhage was the most common diagnosis 
among cases of near miss (39.4%), whereas hypertensive disorders 
(pre-eclampsia, eclampsia, and HELLP syndrome) were the most 
prevalent criteria among cases of severe morbidity (47.5%). Cardiac 
disorders were reported to be responsible for 21.6% of the mater-
nal deaths.5 Similarly, in the present study, 20 (38.8%) women with 
maternal near miss presented with thrombocytopenia, and hem-
orrhagic disorders were also the most frequent criterion of severe 
morbidity.

The clinical pathology and obstetric gravity of severe maternal 
morbidity and maternal near miss support the fact that clinical criteria 
of near miss, as defined by WHO, were the group of criteria most asso-
ciated with maternal death because they are easily observed criteria, 
unlike laboratory criteria, which require equipment and instruments 
that might not be available in the hospital.

The strong association between severe maternal morbidity and 
admission to ICU, and between maternal near miss and oxygen sat-
uration less than 90% over 1 hour, ventilation and intubation for a 
period of 1 hour or more not related to anesthesia, and cardiopulmo-
nary resuscitation shows the severity of the clinical conditions of these 
women.

A study in Brazil by Amorim et al.,19 who evaluated 1481 patients 
admitted to the obstetric ICU with criteria for near miss or severe mor-
bidity, found that 291 were classified as near miss, with hypertension 
(78.4%), hemorrhage (25.4%), and infections (16.5%) being the main 
causes of these admissions. Zanette et al.12 followed up 6706 women 
with severe hypertensive disorders and grouped the women with 
near miss and maternal death into one group, verifying that 74.2% 
(290/391) were admitted to the ICU, 71.4% (279/391) used magne-
sium sulfate, 64.7% (253/391) were hospitalized for more than 7 days, 
and 29.7% (116/391) used mechanical ventilation.

The Magpie Trial Collaborative Group21 demonstrated that use 
of magnesium sulfate by women with severe pre-eclampsia can 
reduce the risk of eclampsia and subsequent maternal death, attest-
ing to the need for its use in such situations. This was also demon-
strated in the present study: use of magnesium sulfate was found to 
increase survival in severe maternal morbidity, representing a pro-
tective factor.

The present study has some limitations. First, the study outcome 
has a low prevalence, which resulted in wide confidence intervals. 
Second, the two study groups demonstrate clinical severity, which 
makes them similar to a certain extent. Third, neither the time taken 
before these women received health care nor the therapeutic route 
leading to their admission was evaluated; these factors are known to be 

related to poorer maternal and neonatal results.12–14,22–24 Additionally, 
data for newborns were missing from some medical records.

The study included only women with potentially life-threatening 
conditions after their admission to the institution. Therefore, it was not 
the objective to evaluate how the criteria of severe morbidity or near 
miss represent the risk of maternal death as compared with women 
without these characteristics. The main objective was to define within 
this population the criteria that are most strongly related to maternal 
death so that it will be possible to establish more effective care pro-
tocols with multidisciplinary teams trained for a rapid response when 
faced with these situations.

The study has strengths. First, its population is similar to that 
of numerous other studies, and the sample represents epidemio-
logically the obstetric population in economically disadvantaged 
regions, thereby allowing its findings to be extrapolated to other 
locations in Brazil and other countries. Second, the 1-year study 
period should take into account all possible seasonal interferences. 
Third, its approach was directed toward the criteria of near miss and 
severe maternal morbidity in an obstetric and neonatal referral cen-
ter. The specific association of each one of these criteria was eval-
uated directly, in addition to how the interference between them 
can contribute to maternal death, identifying those that are prin-
cipally responsible for the unfavorable outcome in this population. 
Accordingly, in a population classified as severe maternal morbidity 
or near miss, as defined by WHO, the main determining criteria for 
maternal death were eclampsia, low oxygen saturation, need for 
admission in ICU, need for intubation, mechanical ventilation, and 
cardiopulmonary resuscitation. The use of magnesium sulfate was 
found to be a protective factor.
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