
Abstract
Objectives: This study aimed to analyze the determinants of hospitalization and death in an intensive care unit (ICU) between 
pregnant and postpartum women. 
Materials and Methods: This is a quantitative and retrospective documentary research performed at Dr. César Cals Hospital. Data 
was collected through the analysis of charts obtained from puerperal or pregnant women admitted to the ICU. 
Results: Regarding the type of delivery, 41 (73.2%) women had a cesarean section (CS) and, considering the outcome, the majority 
of the patients (51%) were discharged from the hospi-tal. Comparing the admission diagnosis and the outcome, it was revealed 
that many patients presented more than one diagnosis at the admission, the highest rate of which was the hyper-tensive disorders 
of pregnancy (HDP) and complications comprising of 23 (38.3%) patients out of which 4 of them died. Sepsis was the second cause 
of hospitalization including 17 (28.3%) patients. In addition, 11 (18.3%) patients had hemorrhaged. Moreover, there were 2 death 
reports related to fulminant hepatitis. 
Conclusions: It is expected that the results of the present study contribute to the extension of the professionals’ knowledge on the 
subject, collaborating to prevent hospitalization and death of these patients. 
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Introduction 
Throughout the history of the world, the ones who had 
confronted the bitterest face of poverty and war had al-
ways been the women. As known poverty and war affects 
human health either directly or indirectly, the effects of 
this condition on health and status of women in the so-
ciety should not be ignored. This study intends to cast 
light on the effects of war and poverty on the reproductive 
health of women. For this purpose, the face of war affect-
ing the women, the problem of immigration, inequalities 
in distribution of income based on gender and the effects 
of all these on the reproductive health of women will be 
addressed.

War and Women’s Health
Famine, synonymous with war and poverty, is clearer for 
women; war means deep disadvantages such as full de-
struction, loss of future and uncertainty for women. Wars 
are conflicts that destroy families, societies and cultures 
that negatively affect the health of community and cause 
violation of human rights. According to the data of World 
Health Organization (WHO) and World Bank, in 2002 
wars had been among the first ten reasons which killed 
the most and caused disabilities. Civil losses are at the rate 
of 90% within all losses (1).
War has many negative effects on human health. One of 
these is its effect of shortening the average human life. 
According to the data of WHO, the average human life is 
68.1 years for males and 72.7 years for females. It is being 

thought that severe military conflicts in Africa shorten 
the expected lifetime for more than 2 years. In general, 
WHO had calculated that 269 thousand people had died 
in 1999 due to the effect of wars and that loss of 8.44 mil-
lion healthy years of life had occurred (2,3).
Wars negatively affect the provision of health services. 
Health institutions such as hospitals, laboratories and 
health centers are direct targets of war. Moreover, the wars 
cause the migration of qualified health employees, and 
thus the health services hitches. Assessments made indi-
cate that the effect of destruction in the infrastructure of 
health continues for 5-10 years even after the finalization 
of conflicts (3). Due to resource requirements in the re-
structuring investments after war, the share allocated to 
health has decreased (1).

Mortalities and Morbidities
The ones who are most affected from wars are women and 
children. While deaths depending on direct violence af-
fect the male population, the indirect deaths kill children, 
women and elders more. In Iraq between 1990-1994, in-
fant deaths had shown this reality in its more bare form 
with an increase of 600% (4). The war taking five years 
increases the child deaths under age of 5 by 13%. Also 47% 
of all the refugees in the world and 50% of asylum seekers 
and displaced people are women and girls and 44% ref-
ugees and asylum seekers are children under the age of 
18 (5).
As the result of wars and armed conflicts, women are 
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Introduction
According to the World Health Organization (WHO), 
maternal mortality is determined as death during 
pregnancy or puerperium (up to 42 days postpartum), 
being related to obstetric complications or exacerbation 
of preexisting conditions complicated by pregnancy (1,2). 
In developing countries, such as Brazil, most deaths occur 
as a result of direct obstetric causes, usually related to a 
deficiency in peripartum care (3).

According to WHO statistics, among the main causes of 
maternal death worldwide (between 1997 and 2002 related 
to the causes of direct death), hemorrhage was the most 
important in Africa while hypertensive syndromes and 
abortion were more prevalent in Latin America. In Brazil, 
for instance, hypertensive syndromes accounted for 20% 
to 30% of all the maternal deaths followed by obstetric 
hemorrhage (10%-20%), and infections (less than 10% of 
the deaths) (1,2,4).

Considering the different etiologies related to 
complications leading to the intensive care unit (ICU) 
pregnancy, preeclampsia/eclampsia should be highlighted. 
Thus, it was suggested that intensive care (IC)management 
for women with this condition can result in a better 

outcome and a consequent improvement in the maternal 
mortality rate. Admission to the ICU may be for organ 
support, intensive monitoring, mechanical ventilation, or 
management of complications (5).

Regions with high rates of maternal mortality need 
immediate action. However, these are the areas where 
there are the least reliable studies on the subject. It is 
worrying that maternity indicators occasionally show 
an illusory reality in Brazil: low maternal mortality rates 
compared to the developed countries (6). This is possibly 
due to the loss of follow-up the patients when admitted to 
the ICU. 

In the international literature, there are few studies 
regarding the IC or transfers to ICU in Obstetrics. Since 
1990, technical equipment resources are considered 
fundamental in these special types of units, since most of 
the pregnant women referred to the ICU are in a critical 
condition and at the risk of death, requiring a specialized 
treatment that allows the early detection of diseases and 
prophylaxis of its complications (6).

A key requirement for further advances in the reduction 
of maternal deaths is to understand the causes of deaths 
for better healthcare planning. The present study sought 
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to analyze the determining factors for the hospitalization 
and death of pregnant and postpartum women in ICU 
enabling continued planning, education, and reallocation 
of resources in a resource-poor setting.

Materials and Methods
This was a quantitative and retrospective documentary 
research conducted at Public Hospital of the Ceará State 
SESA/CE -General Hospital of Dr. César Cals (HGCC), 
which is a reference service in Gynecology, Obstetrics, 
and Neonatology in the State of Ceará equipped with 2 
adult ICUs each with 6 beds. 

All medical records of the patients admitted to the 
maternal ICU for obstetrical reasons were selected during 
March 2014 to June 2017. Patients in pregnancy at any 
gestational or puerperal age were included in the study 
and those with unreadable medical records or incomplete 
information were excluded. Data were collected analyzing 
the charts obtained from the HGCC for the puerperal 
or pregnant women hospitalized in ICUs, based on the 
variables that were determinant for the study. The data 
were then recorded as a collection developed by the 
researchers.

The analyzed variables were as follows: (1) patients 
identification, that is, their age, color, marital status, 
origin, and pre-gestational comorbidities; (2) gestational 
age, number of consultations and prenatal care, type of 
delivery, APACHE (acute physiology and chronic health 
evaluation) II of hospitalization, priority for ICU, outcome, 
mechanical ventilation needs, advanced monitoring 
and vasoactive drug, and causes of ICU admission (i.e., 
hemorrhage/coagulation disseminated intravascular 
(CIVD), thrombosis/pulmonary thromboembolism (PE), 
sepsis, peripartum cardiomyopathy/maternal cardiopathy, 
thrombotic microangiopathy, fulminant hepatitis/
acute fatty liver of pregnancy hypertensive disease and 
complications, and adult respiratory distress syndrome).

The data were organized and processed by the Statistical 
Package for the Social Sciences (SPSS) software, version 
17. Besides, the analysis was conducted adopting 95% CI. 
Besides, the categorical data were expressed as absolute 
and percentage frequency and cross-checked using Fisher 
exact test or chi-square. Values of P < 0.05 were considered 
statistically significant. In addition, a comparative analysis 
was performed between the death and hospital discharge 

outcomes in order to determine the main factors associated 
with maternal death.

Results
Regarding the clinical and epidemiological aspects, 32 
(53.3%) patients were in the age range up to 25 years, 31 
(51.7%) of them were from Fortaleza, and 28 (46.7%) of the 
patients performed at least 6 prenatal visits. Considering 
the type of delivery, 41 (73.2%) were cesareans and most 
of the pregnancies were term or preterm. And finally, with 
regard to the outcome, the majority of the patients (51%) 
were discharged from the hospital.

In the analysis between the admission diagnosis and the 
outcome, it was observed that many patients presented 
more than one admission diagnosis, the highest rate 
being hypertensive disorders of pregnancy (HDP) and the 
related complications comprising 23 (38.3%) women out 
of which four patients died. Sepsis was the second cause 
of hospitalization with 17 (28.3%) patient women. In 
addition, 11 (18.3%) patients suffered a hemorrhage. The 
result related to fulminant hepatitis 0.056 was significant 
at P < 0.056. Two patients died of fulminant hepatitis. The 
related results are provided in Tables 1 and 2.

Concerning the factors influencing the outcome of the 
patients, it was found that of the 51 patients discharging 
from the ICU, 11 and 41 of them underwent normal and 
cesarean delivery, respectively. In addition, according 
to the reports, all the patients who died had a cesarean 
delivery. With respect to admission diagnosis, most 
patients who died had HDP, their complications and 
sepsis, with a total number of 4 (44.4%). 

Regarding the score, according to the APACHE II, 60% 
of the patients obtained up to 16% and 28.3% greater than 
16 points.

Discussion 
Admissions for obstetric causes represent an important 
group of patients in the ICU since they require specialized 
care and specific knowledge of physiological changes 
specific to pregnancy, which may interfere with the 
decision-making. As a result, pregnancy frequently 
aggravates clinical conditions and affects the interpretation 
of diagnostic and laboratory tests (3).

In the current study, patients in the ICU were mostly 
adult and young (<25 years), corresponding to 53.3% a 

Table 1.  Correlation Between Admission Diagnosis and Outcome

Diagnosis on Admission Discharge
Outcome

Total Hospital Death P Value
Hypertension  and complications 23 (38.3%) 19 (37.3%) 4 (44.4%) 0.721
Sepsis 17 (28.3%) 13 (25.5%) 4 (44.4%) 0.256
Peripartum cardiomyopathy 14 (23.3%) 14 (27.5%) 0 (0%) 0.1
Hemorrhage 11 (18.3%) 8 (15.7%) 3 (33.3%) 0.345
Thrombotic microangiopathy 6 (10%) 5 (9.8%) 1 (11.11%) 1
Fulminant hepatitis 3 (5%) 1 (2.0%) 2 (22.2%) 0.056
Thrombus 2 (3.3%) 2 (3.9%) 0 (0%) 1
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result similar to a retrospective analysis in which 59.6% of 
the patients were less than 25 years old (6).

Concerning prenatal care, 25% of the patients performed 
less than six consultations during their pregnancy under 
the recommended minimum as stated by the Brazilian 
National Ministry of Health. In one study (7), 41% of 
the women had 4 to 6 consultations while 12% of them 
had none. The high incidence of patients with a low 
number of prenatal visits is worrisome and may help in 
understanding the high mortality rate in this group.

Cesarean section (CS) represented the majority of child-
births. Vaginal parturition occurred in 19.6% and CS in 
73.2% of the women. This is similar to what was found in 

Table 2. Outcome of the Patients Hospitalized in ICU

Variable Death 
n = 9 

Hospital Discharge 
 n = 51

Age group (y)

 Up to 25 5 (55.6) 27 (52.9) 

 Older than 25 4 (44.4) 24 (47.1) 

Origin

 Capital (Fortaleza) 5 (55.6) 26 (51.0) 

 Countryside 4 (44.4) 20 (39.2) 

Prenatal

 6 Medical appointments 3 (33.3) 6 (11.8) 

 More than 6 2 (22.2) 17 (33.3) 

 Less than 6 3 (33.3) 12 (23.5) 

 No record 1 (11.1) 16 (31.4) 

Type of birth

 Normal 0 (0) 11 (23.4) 

 Cesarian 9 (100) 32 (68.1) 

 No medical data 0 (0) 4 (8.5) 

Diagnosis of admission

 HYP & complications 4 (44.4) 19 (37.3) 

 Sepsis 4 (44.4) 13 (25.5) 

 Peripartum cardiopathy 0 (0) 14 (27.5 ) 

 Hemorrage 3 (33.3) 8 (15.7) 

 Thrombotic microangiopathy 1 (11.1) 5 (9.8) 

 Fulminant hepatitis 2 (22.2) 1 (2.0) 

Thrombus 0 (0) 2 (3.9) 

 Gestational age

 AT term 4 (44.4) 21 (44.7) 

 Pre-term 5 (55.6) 19 (40.4) 

 Post-term 0 (0) 7 (14.9) 

APACHE II

Up to 16 points 4 (11.1) 32 (88.9)

Over 16 points 5 (29.4) 12 (70.6)

Mechanical ventilation

Yes 8 (88.9) 11 (22.0)

No 1 (11.1) 39 (78.0)

a study in Turkey (8) where 90% of the sample underwent 
a CS. The high number of CSs may have revealed both 
the severity of the obstetric diseases under analysis and 
a possible need for rapid discontinuation of these critical 
pregnancies. In general, cesarean delivery is identified as 
the best option when there is deterioration of the maternal 
clinical picture or fetal vitality. According to the literature 
data, CS is an important risk factor for maternal deaths, 
which corroborates with the finding of the present study, 
in which all the pregnant women who died had undergone 
cesarean procedure (9,10).

In addition, as regards gestational age, there was a 
considerable approximation between the “term” and the 
“preterm”, respectively (44.6% vs. 42.9%). However, there 
was a higher death rate in pregnant women with preterm 
gestational age. In 2017, a study conducted in Turkey (8), 
reported that the average gestational age was 35 weeks, 
similar to other studies conducted in China (9,10). This 
fact indicates that women with clinical diseases tend 
to have complications at a later stage of gestation. It is 
therefore justified in this group, more intense prenatal 
care, especially in the third trimester (11).

The only pre-gestational comorbidity identified among 
the patients was related to heart disease and 100% of 
the patients were discharged. In contrast, in the United 
Kingdom, a higher prevalence of cardiac disease was 
identified among patients who died, demonstrating 
regional specific characteristics of each health service 
(12). Cardiac disease is considered as the main cause of 
indirect obstetric hospitalization (13).

In the present study, 38.3% of the patients indicated 
hypertension  as a diagnosis of admission to the ICU. In a 
systematic review of the literature during 1990-2008, the 
hypertensive syndrome was found to be the most prevalent 
in a specific obstetric cause for hospitalization (5,14) 
Hypertensive gestational syndromes including chronic 
hypertension and the entire spectrum of preeclampsia, 
complicated about 7% of the pregnancies. Moreover, 
deaths related to this clinical condition have been 
constantly reported, often ranging from 1 to 24% (15). In 
the current study, mortality rate (44.4%) was higher than 
that of expected in the available literature. 

The main causes of complications related to pregnancy 
were as follows: severe hemorrhage after the childbirth, 
infections, pregnancy-induced hypertension, and unsafe 
abortion (1,2,16). Besides, sepsis was the second leading 
cause of hospitalization in the study (28.3%), representing 
44.4% of the patients who died. This result was similar to 
the percentage of patients hospitalized for hypertension.

There are some predisposing factors for sepsis in 
pregnancy such as CS, lack of prenatal care, abortion 
induction, premature rupture of the placental membrane, 
and conditions inherent to the obstetric population 
(15,16).

In patients with fulminant hepatitis, 22% of them 
died (P < 0.05). Although a rare clinical condition was 
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observed since the vaccination for hepatitis A and B, there 
were higher than expected cases of death due to hepatic 
disease in the population of the current study. This may 
demonstrate the carelessness of pregnant women in 
relation to their health condition (9,17).

Among 15% of the patients who died, the majority 
of them (88.9%) required using vasoactive drugs and 
mechanical ventilation (MV). In a cohort of an Argentine 
ICU, there was a need for MV in 85% of the patients and 
the use of vasoactive drugs was observed in 56% of them. 
In addition, in a US study, 92% of the women patients 
used vasoactive drugs while 63% of them employed VM 
(18,19).

As for APACHE II, 29.4% of the pregnant women 
(APACHE II greater than 16 points) died. The APACHE 
II is a point assessment system ranging from 0 to 71 
points, which arise from the need to classify groups of 
patients admitted to the ICU. It is based on the severity 
of the disease and the estimated risk of death through 
standardized information. For its calculation, the worst 
results for each of the variables in the first 24 hours of ICU 
stay, the age, and the presence of previous chronic disease 
should be considered. Its application requires a minimum 
of 24 hours of patient hospitalization. According to the 
results, it was inferred that APACHE II was predictive of 
estimating the severity of the disease and predicting the 
hospital mortality of the pregnant women under study.

In every human attempt, no doubt, there exist some 
limitations and problems which need to be acknowledged.

The medical records did not contain all the necessary 
data. The lack of information on financial income, 
education, and pathogens related to the cause of sepsis, 
for example, was a negative factor. If health professionals 
want to ensure a good understanding of the reasons 
for maternal hospitalization in ICU, then they cannot 
overlook the importance of sepsis. Therefore, including 
the required data on sepsis would add validity to the 
findings. As a result, similar studies focusing on this issue 
are subject to further investigation. 

The data were collected from a single center which means 
that the results may not be generalized to other contexts. 
However, since Dr. César Cals Hospital is a hospital 
with a reference service in Gynecology, Obstetrics, and 
Neonatology for the State of Ceará, it is considered that 
the results are also applicable to other institutions and that 
they can contribute to the reduction of maternal mortality 
in a poor resource area in Brazil.

Conclusions
This study was an effort to investigate the determinants of 
hospitalization and death in ICU between pregnant and 
postpartum women. The main causes of hospitalization 
in intensive care in our obstetric population were 
hypertensive diseases, sepsis, obstetric bleeding and 
maternal cardiopathy. The Apache 2 score was a good 

predictor of mortality in this population. Based on the 
findings, planning and training meetings can be conducted 
for health professionals, that is, nurses, obstetricians, and 
IC physicians to increase their knowledge about the main 
pathologies responsible for hospitalization and maternal 
death in ICU.
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