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Abstract
Background: Despite the drastic decrease in maternal morbidity over the last few decades, because of
improvements in obstetric care, maternal mortality remains to be a challenge in developing world.
Analyzing intensive care unit (ICU) utilization during pregnancy and postpartum is an accepted approach
to identify severe and “near-miss” maternal morbidity. Even though data regarding obstetric admission to
ICU is available in developed countries, such data is few or lacking in developing countries specially
Ethiopia. The objective of the study was to describe pro�les and outcomes of women who required
admission to ICU during pregnancy and Postpartum.

Methods: In this cross-sectional study, data from case notes of 154 women who were admitted to the
Saint Paul’s Hospital Millennium Medical College ICU during pregnancy and postpartum from 2016 to
2020 were collected using simple data extraction format. Mothers admitted over the 5-year period were
included in the study. SPSS version 26 was used for data entry and analysis. Data was presented as
mean ± SD and categorical variables as number (percentage). The association between maternal ICU
outcome and associated factors was assessed using Binary Logistic regression and P-values less than
0.05 were considered statistically signi�cant.

Results: There were 154 obstetric ICU admissions during the study period. The most common reasons for
obstetric ICU admissions were Hypertensive Disorders of Pregnancy (48.7%) and Obstetric hemorrhage
(12.9%). The mean age of the patients was 27.8 years, and median duration of ICU stay was 5 days
(range 1-40 days). Forty-six maternal deaths occurred (29.9%) and Hypertensive disorders of pregnancy
accounted for 45.6% of all deaths. Not having follow up at this hospital [AOR, 5.480, CI (1.890-15.890)]
and shorter ICU stay (less than 10 days) [AOR, 0.127, CI (0.028-0.572)] were signi�cantly associated with
death of mothers admitted to ICU.

Conclusion: Hypertensive disorders of pregnancy were the leading cause of admission to ICU and leading
cause of maternal mortality, which can be easily prevented with early diagnosis and timely intervention.
Improving the quality of prenatal care to recognize hypertensive disorders during pregnancy, coupled with
prompt management, might help to reduce maternal morbidity and mortality.

Introduction
The intensive care unit (ICU) is an environment where patients with potentially reversible conditions can
bene�t from more detailed observation and invasive treatment(1). Pregnant and postpartum women are
admitted to the ICU at a rate of 0.7 to 13.5 per 1000 deliveries(2-4). Postpartum hemorrhage and
hypertensive disorders are the most common reasons for ICU admission(2). In the ICU, however, all
medical conditions that can complicate pregnancy are treated.

When critical care is required, maternal mortality is high, with estimates ranging from 3.4 to 14% in
developed countries and 28 percent to 60% in developing countries (5, 6). Cardiovascular illness, venous
thromboembolic disease, hemorrhage, infection, and amniotic �uid embolism are all common causes of
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pregnancy-related death. According to one observational study, up to 18% of maternal deaths could have
been avoided (7). Postpartum hemorrhage, hypertension, medication errors, and certain infections were
among the preventable causes of mother death.

The ICU care unit has the greatest mortality rate of any unit in any hospital. Understanding the
epidemiology of severe obstetric morbidity and "near miss incidents" can aid in the development of
interventions aimed at improving the complete spectrum of mother outcomes. The use of intensive care
units (ICUs) during pregnancy is a well-accepted method for detecting severe and "near-miss" maternal
illness. As a result, there has been a lot of interest in monitoring ICU outcomes and admission
characteristics in terms of mortality and resource use(6, 8).

In the study area, there is no information concerning ICU patients' pro�les and outcomes during
pregnancy and postpartum. The objective of this study was to look at the pro�les and outcomes of
mothers admitted to St. Paul's Hospital Millennium Medical College medical intensive care unit.

Methods
The present study was a hospital-based retrospective medical record review of the clinical pro�les and
outcomes of all women admitted to Intensive care unit at SPHMMC, Addis Ababa, Ethiopia, between
January 1, 2016, and December 31, 2020. The hospital is located in Addis Ababa, the capital city of
Ethiopia, and is a tertiary care teaching hospital that serves a catchment population of more than �ve
million. In 2007 it became a Medical College, its core services including the provision of medical care,
teaching and research. Before July 2019 the SPHMMC ICU was a six-bed general intensive care unit
which was limited and obviously insu�cient to cope with the number of patients being admitted. The
new ICU opened in SPHMMC in July 2019 is a locked, 14 bed, self-contained unit including duty rooms
for 24 hours physician presence. The unit was designed according to international dimensions.

Source population includes all patients admitted to SPHMMC ICU from January 1st 2016 and December
31st, 2020, whereas the study population includes all patients admitted to SPHMMC Intensive Care Unit
during pregnancy and postpartum from January 1st 2016 to December 31st, 2020. All women admitted to
SPHMMC during pregnancy, at any gestational age, and postpartum were included and those with
incomplete medical records were excluded from the study group.

All pregnant and postpartum patients admitted to ICU during the study period that are eligible according
to the inclusion criteria were included.

The dependent variable was maternal ICU outcome and the independent variables includes Age, Region,
Parity, preexisting condition, time of admission, reason of admission, treatments given and complications
encountered at ICU.

Ethical clearance for the study was obtained from the Institutional Review Board of SPHMMC.
Permission was also acquired from the department of Obstetrics and Gynecology , ICU and the hospital
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administration. Informed consent from the patients was not needed because the study was retrospective
and secondary data were used. No personal identi�ers were used during data collection or reporting.

To retrieve the medical records of all women admitted to ICU during pregnancy and postpartum, the
logbook at the Adult ICU was screened for pregnant and postpartum women admitted to ICU during the
study period.

All patients who were admitted to the medical ICU of SPHMMC during the study period and whose case
notes were available in the hospital registration logbook were included. Case notes were classi�ed
according to year of admission. Hence, a total of 168 patients’ notes were found during the �ve-year
period in the intensive care unit logbook. However, 154 patient case notes were used for review, the
remaining 14were not included in the analysis due to incomplete data. From the patients’ medical
records, data related to baseline patient characteristics, comorbidities, reason of admission, outcomes,
treatment given and complications encountered at ICU were retrieved using a structured data collection
form.

According to criteria of the World Health Organization (WHO), women were de�ned as “near miss” in
cases where they nearly died, but survived a complication that occurred during pregnancy, childbirth or
within 42 days postpartum. Regardless of the type of pregnancy, "antepartum" was de�ned as before the
termination of the pregnancy and "postpartum" as after the termination of the pregnancy. "Obstetric
reasons" refer to admissions caused by obstetrical complications during pregnancy, labor, or the
puerperium, as well as interventions, omissions, incorrect treatment, or a chain of events resulting from
any of these factors, whereas "non-Obstetric reasons" refer to previously existing disease or a disease
developing during pregnancy, labor, or the puerperium that was aggravated by maternal physiological
adaptation to pregnancy.

Data were entered and analyzed using SPSS version 26 (IBM, Armonk, NY, USA). Categorical or
nonparametric data were presented as n(%) for those not normally distributed and continuous data as
mean ± SD unless otherwise indicated. The association between maternal ICU outcome and associated
factors was assessed using Binary logistic regression and those whose P-Value was <0.25 were taken to
Multivariate Logistic regression and P-values less than 0.05 were considered statistically signi�cant.

Results
Baseline Patient Characteristics

Over the 5-year period 154 case notes of patients admitted to ICU during pregnancy and postpartum were
reviewed. This contributes for 13% of all ICU admissions in the study period. The average age of the
patients was 27.8 ±5.563 years. Out of the study population 4(2.6%) were Nulliparous, 75(48.7%) were
primiparous and 75 (48.7%) were multiparous. Post-partum admissions (n=145, 94.2%) were signi�cantly
more as compared to ante-partum admissions (n=9, 5.8%).
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The highest number of admissions came from the age group of less than or equal to 29 years,
101(65.6%). The patients were predominantly from Oromia, totaling 86 (55.8%). (Table 1)

Reasons for Admission

The various conditions necessitating ICU admissions are shown in Table 2 and 3. Obstetric reasons
contribute for most of the ICU admissions, 122(79.2%).  The most common obstetric conditions which
necessitated ICU admission included Hypertensive Disorders of Pregnancy (n=75, 47.8%) and Obstetric
Hemorrhage (n=20, 12.9%). Others include Infections, Acute fatty Liver of Pregnancy, Respiratory Failure,
GTD, one case of IUFD with DIC and one case of Hyperemesis gravidarum complicated with electrolyte
abnormalities (Table 2).

The most common non-obstetric admissions are cardiac disorder, 11(7.1%). Others are Respiratory
failure, infections, Anesthesia Complications, Renal disorders, Neurologic disorders and one case of Road
Tra�c Accident with Acute Subdural Hematoma (Table 2).

The highest number of patients were admitted in the year 2017 (50 patients), whereas the lowest number
of patients in the year 2020 (20 patients) (see Figure 1). The pattern of admission of the commonest
causes of admission and death at ICU in mothers admitted to Intensive care unit during Pregnancy and
Postpartum is shown in Fig 2.

Treatment given at ICU and Complications encountered

The mean length of stay at the ICU was 7 days (range 1–40) days, A total of 105 (68.2%) women needed
mechanical ventilation. In the majority of patients’ antibiotics were given, 149(96.6%). Almost half of
patients received antihypertensive therapy. Inotropic support was given to 63(40.9%) and blood (and its
products) was given to 70(45.5%) of patients.

Twelve patients underwent at least one session of dialysis. Acute Kidney Injury resulting from
Hypertensive disorders of pregnancy is the commonest indication for dialysis (9 cases). Other indications
include Obstetric hemorrhage (1 case), Infection (1 case) and Other Renal Disorder (1 case). CPR was
done for 51 patients and among these only 7 (13.7%) survived. (Table 4) 

A total of 99 patients developed complications at ICU. Among these 51 patients developed only one
complication, whereas 48 patients developed two or more complications. Hospital acquired pneumonia is
the commonest complication encountered at ICU, 72(46.8%). Other complications include DIC, 47(30.5%),
Multi organ failure, 39(25.3) and Genitourinary infection, 12(7.8%) (Table 4).

Outcomes of ICU admission

A total of 46 (29.9%) women died after ICU admission, whereas 108 (70.1%) survived. Among the
survivors 92(59.7%) were near miss cases, 2(1.3%) patients were referred to other hospital and 1(0.6%)
patient left against medical advice (LAMA) (Table 5).
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The top �ve causes of admissions that accounted for 85% of total admissions were responsible for
84.7% of all deaths. Hypertensive disorders of Pregnancy, the commonest cause of admission, are the
leading cause of death accounting for 45.6% of total deaths (Table 6).

Among the top �ve causes of admission, Infections had the highest case fatality proportion (71.4%)
followed by obstetric hemorrhage (53.8%), whereas Anesthesia related complications has not resulted in
any death.

Among 105 patients who required mechanical ventilation, 61(58%) survived, whereas 44(42%) died. When
we compare these based on the length of stay on mechanical ventilation 47.9% (34/71) of patients who
required mechanical ventilation for less than 7 days died while 29% (10/24) of patients who were on
mechanical ventilation for more than 7 days died. Most (96%, 47/49) of those who didn’t need
mechanical ventilation survived.

Not having follow up at this hospital [AOR, 5.480, CI(1.890-15.890), P-Value,0.002]  and shorter ICU stay
(less than 10 days) [AOR, 0.127, CI(0.028-0.572), P-value, 0.007] are strongly associated with death of
mothers admitted to ICU. Those patients who require mechanical ventilation for less than 7 days are 22.9
times likely to die than those who don’t [AOR, 22.932, CI(4.983-105.540), P-Value <0.001].  Moreover,
prolongation of stay on mechanical ventilation for more than 7 days increases the risk of death more
[AOR, 37.533, CI(5.140-274.066), P-Value <0.001] (Table 7).

Discussion
Despite the fact that pregnancy and birth are physiological processes, any morbidity that occurs during
these time periods has the potential to be fatal. As a result, postpartum morbidity has emerged as the
most important factor to consider when assessing the quality of maternity care. As a result, the
importance of continuing to seek to implement methods for the early detection and management of
morbidity in maternity care is emphasized. Despite recent improvements in the standard of care in ICUs,
maternal mortality continues to be a problem.(6).

Hypertensive disorders of pregnancy and obstetric hemorrhage were the most common reasons for MICU
admission throughout pregnancy and postpartum in the current study, and they were also associated
with the greatest fatality rates. Pre-eclampsia or eclampsia, as well as obstetric hemorrhage, were the
most common reasons for ICU admission in previous studies. (5, 9-12) Our �ndings con�rmed that these
are the most common indications. There is also evidence that mothers in intensive care units have a
higher prevalence of obstetric hemorrhage, cardiac disorders, and infections. Infection is one of the most
prevalent reasons for ICU hospitalization, accounting for 8 to 30 percent of all admissions (9, 12, 13). In
our study, infectious reasons accounted for just 7.8% of obstetric ICU admissions. The majority of these
patients most likely died before admission to the Obstetric ICU (13). The higher rate of obstetric
compared to medical complications is consistent with �ndings of other studies from developing
countries.
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The average length of ICU stay was 7 days, which is comparable with study by Togal et al in Turkey and
longer than study done in Vienna by Alexx Farr, et al (6). The longer duration of the ICU stay would re�ect
the severity of the patient's clinical condition, hence necessitating early and elective admission to the ICU
for patients at high risk. The percentage of the patients requiring intubation and mechanical ventilation in
the present study was relatively high (68.2%). In comparison, the percentage of the obstetric patients
requiring mechanical ventilation in the ICU has been reported as 19% by Selo-Ojeme et al (14), 41% by
Cohen et al (15), and 64% by Tripathi et al (16). Late referrals with complicated stage of the diseases may
contribute for the higher need of mechanical ventilation in this study.

The overall MICU mortality rate during pregnancy and postpartum was 29.9%, according to this study.
This study's mortality rate is higher than that of developed countries, which is 5% in a study by Alex Farr,
et al. at the Medical University of Vienna, Vienna General Hospital, and is slightly lower than that of T S
Ntuli, et al. at a tertiary hospital in Lipo Province, South Africa, which is 34.8 percent (17). Lack of proper
antenatal care, late referrals, poor transportation facilities, limited specialist obstetrician and critical care
specialist support, long distances to the referral hospital, and inadequate emergency obstetric care at
centers close to patient residences are all possible reasons for the high maternal mortality rate in our
study.

Survivors stayed in the ICU for a statistically signi�cant longer time than non-survivors, which is
consistent with other research in underdeveloped countries (8), but contrary to studies in developed
countries which reported non-survivors staying longer than survivors (18, 19). This disparity in survival is
likely due to a combination of factors, including the severity of the patient's health condition, poor pre-
hospital care, a lack of emergency medical services, and a lack of appropriate diagnostic and therapeutic
facilities, including drugs, for the hospital and ICU care of these patients. Failure to follow up at this
referral center and the necessity for mechanical ventilation were also linked to an increased risk of death,
a conclusion that was consistent with previous research. This is due to the fact that these individuals are
frequently referred late.

The study's strength is that it included a reasonably large number of participants when compared to
similar studies done in other areas. The study sample consisted of varied cases and at various stages of
presentation. The study evaluated maternal outcome as a continuum, ranging from severe morbidity, near
miss events and to maternal death. Limitations of this study include its retrospective nature with the
consequence that it could not provide the same level of evidence as a prospective survey. Particularly, due
to the concise format of medical records, only limited data could be retrieved for this audit. Furthermore,
the duration of this study was only 5 years. A longer duration could have resulted in either a higher or
lower maternal mortality rate from the obstetric ICU admissions at this hospital. Inability to include all
case notes due to loss of the documents and incomplete data are the other limitations.

Conclusion
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In conclusion, hypertensive disorders of pregnancy and Obstetric hemorrhage were the primary reasons
of admission to ICU for pregnant and postpartum mothers, both of which can be readily avoided with
early diagnosis and quick care. In this study, these diseases were also the primary causes of maternal
death after ICU admission. The majority of the women in this study had no follow up at this hospital and
were referred after they developed a condition that led to ICU admission, showing that these illnesses are
not adequately diagnosed early enough for treatments. Improving the quality of prenatal care to diagnose
these illnesses and begin treatment as soon as possible might prevent many cases of maternal morbidity
and mortality. 
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Table 1. Baseline characteristics of patients admitted to Medical Intensive Care Unit during pregnancy
and postpartum, St. Paul’s Hospital Millennium Medical College, 2016–2020
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Characteristic features

 

Frequency  Percent 

Age in years <20 11 7.1

20 – 24 30 19.5

25 – 29 60 39

30 – 34 29 18.8

35 – 39 19 12.3

≥40 5 3.2

Region Addis Ababa 41 26.6

Oromia 86 55.8

SNNPR 17 11

Amhara 10 6.5

Parity Nulliparous/Primiparous 79 51.3

Multiparous 75 48.7

Time of admission Antepartum 9 5.8

Postpartum  145 94.2

Had follow up at SPHMMC Yes  50 32.5

No 104 67.5

 

 

Table 2. Reasons of admission to Medical Intensive Care Unit during pregnancy and postpartum, St.
Paul’s Hospital Millennium Medical College, 2016–2020
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Obstetric Reasons of admission  Frequency  Percent 

Hypertensive Disorders of Pregnancy 75 48.7

Obstetric Hemorrhage 20 13.0

Infection 7 4.5

Peripartum cardiomyopathy 2 1.3

AFLP 5 3.2

IUFD with DIC 1 0.6

Hyperemesis Gravidarum 1 0.6

Respiratory Failure 6 3.9

GTD 5 3.2

Non-Obstetric reasons of admission    

Cardiac Disorders 11 7.1

Respiratory Failure 5 3.2

Infection 5 3.2

Renal Disorder 4 2.6

Neurologic Disorder 2 1.3

Anesthesia Complications 4 2.6

Trauma 1 0.6

 

Table 3. Treatments given for mothers admitted to  Medical Intensive Care Unit during pregnancy and
postpartum, St. Paul’s Hospital Millennium Medical College, 2016–2020
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Treatment given Frequency  Percent 

Antibiotics  149 96.6

Blood and blood products 70 45.5

Antihypertensives  75 48.7

Anticoagulants 83 53.9

Catecholamines 63 40.9

CPR 51 33.1

Dialysis 12 7.8

 

Table 4. Complications encountered at  Medical Intensive Care Unit during pregnancy and postpartum, St.
Paul’s Hospital Millennium Medical College, 2016–2020

Complications Encountered Frequency  Percent 

DIC 47 30.5

Multi organ failure 39 25.3

HAP 72 46.8

Genitourinary Infection  12 7.8

 

Table 5. Outcomes of admissions to Medical Intensive Care Unit during pregnancy and postpartum, St.
Paul’s Hospital Millennium Medical College, 2016–2020

Outcomes of ICU Admission Frequency  Percent

Survivors  Recovered  13 8.4

Near miss 92 59.7

Referred  2 1.3

LAMA 1 0.6

Non-survivors 46 29.9

 

Table 6. Outcomes of Top 7 causes of admissions to Medical Intensive Care Unit during pregnancy and
postpartum, St. Paul’s Hospital Millennium Medical College, 2016–2020
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Diseases Survivors Non-
survivors

Speci�c cause of death (as % of
total death)

Case Fatality
Rate%)

HDP 54 21 45.6 38.9

Obstetric
Hemorrhage

13 7 15.2 53.8

Cardiac
Disorders

10 3 6.5 30

Infection 7 5 10.9 71.4

Respiratory
Failure

8 3 6.5 37.5

 

Table 7. Factors associated with outcomes admission to Medical Intensive Care Unit during pregnancy
and postpartum, St. Paul’s Hospital Millennium Medical College, 2016–2020
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Factor  ICU Outcome COR (95% CI) AOR (95%CI) P-
Value

Survivors  Non-
survivors

Age  20 – 34 89 31 1    

<20 5 5 2.871 (0.778
– 10.590)

5.581(0.915-
34.049)

0.062

≥35 14 10 2.051 (0.827
– 5.088)

1.064(0.341-
3.319)

0.915

Parity  Multipara  55 20 1    

Primipara  
  

53 26 1.349 (0.674-
2.701)

1.763(0.649-
4.789)

0.266

Follow up at
SPHMMC

Yes  44 6 1    

No  64 40 0.218 (0.085
– 0.599)

5.480(1.890-
15.890)

0.002  ⃰

Region  Addis
Ababa

26 15 1    

Others 82 31 0.655 (0.307-
1.398)

0.431(0.160-
1.160)

0.096

Reason of
Admission

Hemorrhage 13 7 1    

HDP 54 21 0.923(0.249-
3.417)

1.225(0.371-
4.740)

0.769

Cardiac
disorders

10 3 0.667(0.231-
1.924)

1.507(0.174-
13.019)

0.709

Infection 7 5 0.514(0.105-
2.526)

1.676(0.253-
11.120)

0.593

Respiratory
Failure

8 3 1.224(0.279-
5.371)

1.637(0.223-
12.027

0.628

Anesthesia
related

4 0     0.999

Others 12 7 0.643(0.127-
3.254)

3.153(0.545-
18.234)

0.200

Ventilation
Requirement in
days

None  47 2 1    

<7  37 34 21.595(4.868
- 95.791)

22.932(4.983-
105.540)

0.000  ⃰

≥7  24 10 9.792(1.985-
48.297)

37.533(5.140-
274.066)

0.000  ⃰

ICU Stay in days >10  29 6 1    
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<10 79 40 0.409(0.157-
1.065)

0.127(0.028-
0.572)

0.007  ⃰

 

 

Figures

Figure 1

Trends of patient admission to Medical Intensive Care Unit during pregnancy and postpartum, St. Paul’s
Hospital Millennium Medical College, 2016–2020
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Figure 2

Trends of Admissions on the most common Diseases to Medical Intensive Care Unit during pregnancy
and postpartum, St. Paul’s Hospital Millennium Medical College, 2016–2020


