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ABSTRACT
Objectives: The purpose of the study was to analyze the incidence of maternal morbidity and mortality of pregnant and
postpartum women admitted to the intensive care unit (ICU).
Material and methods: Retrospective analysis of all pregnant and postpartum patients admitted to ICU of the obstetric
tertiary care center between January 1, 2007 and December 31, 2014.
Results: A total of 266 patients with pregnancy and postpartum related morbidity were admitted to ICU (12.56 per
1000 deliveries). It accounted for 21.08% of all adult admissions of the unit. Mean age was 30.2 ± 5.6 years, mean gestational
age was 30.8 ± 7.6 weeks. Two hundred forty patients (90.23%) were primiparous, 17 (6.4%) were twin pregnancy. Main
reasons of admission included hypertensive disorders of pregnancy n = 99 (37.22%; 4.68 per 1000 deliveries), hemorrhage
n = 46 (17.29%; 2.17 per 1000 deliveries) and sepsis/infection n = 46 (17.29%; 2.17 per 1000 deliveries). Median length of
stay was five days (IQR 4–7). Artificial ventilation was required in 91 patients (34.21%), 147 (55.26%) required vasoactive
drugs, 33 (12.41%) had metabolic disturbances, 21 (7.89%) required total parenteral nutrition and 4 (1.50%) renal replacement therapy. We report four maternal deaths (1.5%; 0.19 per 1000 deliveries).
Conclusions: There are three main reasons of obstetric ICU admissions: hypertensive disorders of pregnancy, obstetric
hemorrhage and sepsis/infection. The majority of obstetric patients admitted to ICU did not require multi-organ supportive
therapy. Availability of intermediate care facility could reduce unnecessary admission to ICU.
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INTRODUCTION
Severe maternal morbidity despite rare incidence in
developed countries may have catastrophic consequences
and has significant influence on maternal mortality [1, 2].
Pregnancy related admissions to an intensive care unit (ICU)
usually include patients in the most serious conditions. However, many of these patients are managed within obstetric
units. It may result in relative underreporting the incidence
of severe maternal morbidity.

Objectives
The purpose of the study was to analyze basic characteristics and incidence of maternal morbidity and mortality
as well as medical interventions undertaken in pregnant

and postpartum women admitted to ICU of the obstetric
tertiary care center.

MATERIAL AND METHODS
After receiving approval from the Ethics Committee of
Jagiellonian University, Cracow, Poland (approval number:
122.6120.41.2015) and institutional approval, we conducted a retrospective study including all pregnancy related
ICU admissions from the obstetric tertiary care center (Jagiellonian University Hospital Cracow, Poland) between
January 1, 2007 and December 31, 2014.
The obstetric tertiary care center was one of forty Polish obstetric tertiary care centers with 76 obstetric beds,
four-bed ICU and an annual number of about 3000 births.
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RESULTS

It covers the population of 3 410 900 inhabitants with annual
number of 36 900 births [3].
The following data were obtained for each patient: demographics, obstetrical history, medical ICU interventions
(respiratory support, vasoactive drugs use, renal replacement
therapy, diuretic use, invasive pulmonary artery monitoring,
total parenteral nutrition use, need for resuscitation, presence of metabolic disturbances) and length of stay in ICU.
Descriptive data are presented as means ± standard
deviation (SD) and median value with interquartile range
(IQR) for continuous variables and as percentages (%) for
categorical variables. Analyses were conducted using R
software (ver. 3.5.1; R Development Core Team, Austria,
Vienna) [4].

A total of 266 patients with pregnancy related morbidity were admitted to ICU (12.56 per 1000 deliveries).
It accounted for 21.08% of all adult admissions of ICU.
Mean age was 30.2 ± 5.6 years, mean gestational age was
30.8 ± 7.6 weeks. There were 20 (7.52%) patients admitted
during pregnancy ≤ 20 weeks of gestation. Two hundred
forty patients (90.23%) were primiparous, 17 (6.4%) were
twin pregnancy. The main reasons of admission included hypertensive disorders of pregnancy n = 99 (37.22%;
4.68 per 1000 deliveries), hemorrhage n = 46 (17.29%; 2.17
per 1000 deliveries), sepsis/infection n = 46 (17.29%; 2.17 per
1000 deliveries). Detailed results are presented in Table 1.
Median length of stay was five days (IQR 4–7).

Table 1. Reasons of intensive care unit admission
Subgroup

Hypertensive disease
of pregnancy

Obstetric hemorrhage

Number [n]

Percentage [%]

Number per 1000 deliveries

99

37.22

4.68

Severe pre-eclampsia

64

24.06

3.02

HELLP syndrome

17

6.39

0.8

Eclampsia

15

5.64

0.71

Hemorrhagic stroke

3

1.13

0.14

46

17.29

2.17

16

6.01

0.75

7

2.63

0.33

46

17.23

2.17

Abnormal placentation
Hysterectomy

Sepsis/infection

Cardiac disease

Hysterectomy

0.19
1.09

Valvular heart disease

13

4.89

0.61

4

1.5

0.19

Pulmonary hypertension

3

1.13

0.14

Arrhythmia

2

0.75

0.09

Marfan syndrome

576

1.5
8.65

Cardiomyopathy

Thromboembolism

Miscellaneous

4
23

1

0.37

0.05

12

4.51

0.57

40

15.04

1.89

Pulmonary edema

11

4.13

0.52

OHSS

5

1.88

0.24

End-stage renal insufficiency

4

1.5

0.19

Systemic lupus erythematosus

4

1.5

0.19

Malignancy during pregnancy

5

1.88

0.24

Status epilepticus

2

0.75

0.09

Myasthenia

2

0.75

0.09

Anesthesia complications

2

0.75

0.09

Porphyria

1

0.38

0.05

Pancreatitis

1

0.38

0.05

Epistaxis

1

0.38

0.05

Hemolytic Uremic Syndrome

1

0.38

0.05

Hyperemesis gravidarum

1

0.38

0.05
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Table 2. Medical interventions in intensive care unit
Reason of ICU admission
Cardiac
disease
(n = 23)

Hypertensive
disease of
pregnancy
(n = 99)

Miscellaneous
(n = 40)

Obstetric
hemorrhage
(n = 46)

Sepsis/
/infection
(n = 46)

Thromboembolism
(n = 12)

All
(n = 266)

Artificial Ventilation

5 (21.74%)

27 (27.27%)

18 (45.00%)

18 (39.13%)

20 (43.48%)

3 (25.00%)

91 (34.21%)

Vasoactive drugs

8 (34.78%)

80 (80.81%)

16 (40.00%)

23 (50.00%)

18 (39.13%)

2 (16.67%)

147 (55.26%)

Pulmonary artery catheter

0 (0.00%)

0 (0.00%)

0 (0.00%)

0 (0.00%)

0 (0.00%)

0 (0.00%)

0 (0.00%)

Item

Resuscitation

2 (8.70%)

0 (0.00%)

0 (0.00%)

1 (2.17%)

1 (2.17%)

0 (0.00%)

4 (1.50%)

Renal replacement therapy

0 (0.00%)

0 (0.00%)

3 (7.50%)

0 (0.00%)

1 (2.17%)

0 (0.00%)

4 (1.50%)

14 (60.87%)

89 (89.90%)

28 (70.00%)

30 (65.22%)

36 (78.26%)

6 (50.00%)

203 (76.32%)

Metabolic disorder
acidosis/alkalosis

Diuretics

2 (8.70%)

9 (9.09%)

5 (12.50%)

10 (21.74%)

6 (13.04%)

1 (8.33%)

33 (12.41%)

Total parenteral nutrition

1 (4.35%)

6 (6.06%)

6 (15.00%)

1 (2.17%)

5 (10.87%)

(16.67%)

21 (7.89%)

Artificial ventilation was required in 91 patients (34.21%),
147 (55.26%) required vasoactive drugs, 33 (12.41%) had
metabolic disturbances, 21 (7.89%) required total parenteral
nutrition and only four (1.50%) renal replacement therapy.
Detailed results of the interventions are presented in Table 2.
We report four maternal deaths (1.5%; 0.2 per 1000 deliveries).

DISCUSSION
Results of this study show that in eight-year review obstetric patients admitted to ICU represented 1.26% of all
deliveries and accounted for 21.08% of all ICU admissions.
It is comparable with other studies reporting ICU admission
rate of 0.7–4.2 per 1000 deliveries [5–9]. Several factors
contribute to this: specific profile of the obstetric care tertiary center, easy access to ICU, hospital ICU admissions of
women after birth elsewhere and lack of high dependency
unit [10, 11]. The percentage of obstetric ICU admissions
corresponds with severe maternal morbidity of 1–3% of all
deliveries [12–14].
Our study indicates that one-third of ICU obstetric patients suffered from hypertensive disease of pregnancy.
It is comparable to data described in relevant literature [11].
However, the range of frequency of the disease is higher
ranging from 6 to 63 percent [2]. The subgroup analyses
revealed similarly to other studies incidence of HELLP syndrome, severe pre-eclampsia and eclampsia [15]. Pregnancy
related hemorrhagic stroke is relatively rare complication of
pregnancy 12.2 per 100 000 pregnancies [16]. In our study it
occurred in three patients representing 1.13% of the study
population with incidence of 0.14 per 1000 deliveries.
We found 46 patients (17.29%) with an obstetric hemorrhage as a reason for ICU admission. It was lower than reported in other studies from developed countries (32.5%) [5].
However, this may result from incomplete reporting of maternal hemorrhage since many of the bleeding obstetric

patients are treated in post-anesthesia care units close to
an operating room [2].
Sepsis/infection was reported in 46 patients (17.29%)
with incidence 2.17 per 1000 deliveries. Infections and sepsis
in large ICU obstetric population studies are responsible
for approximately 5% ICU admissions [5]. Studies involving smaller groups report wider range of this reason for
ICU admission 1–97% [2]. In developed countries obstetric
sepsis occurs in 29–47 per 100 000 pregnancies [17, 18].
The increase in percentage of patients with sepsis/infection
admitted to the ICU was related to hospital ICU admissions
to the tertiary obstetric care center of women after birth
elsewhere.
In the current study, we were able to identify 23 (8.65%;
1.09 per 1000 deliveries) patients admitted to ICU due to
cardiac disease. Other studies report higher percentage of
ICU admissions due to cardiac disease even up to 21% [6, 9].
This may suggest better antenatal care of obstetric patients
with cardiac disease allowing to avoid ICU admissions.
Thromboembolic disorder was the reason of ICU admission of 12 patients (4.51%). Published evidence indicate
similar incidence of thromboembolism in pregnancy 2.8–5%
[10, 11, 19].
We found 40 patients with other reasons of ICU admissions. In this group the most numerous diagnosis was
pulmonary edema present in 11 patients (4.13%). This is
a common disorder with different origin in course of pregnancy and puerperium [20].
In our study we report four maternal deaths (1.5%;
0.19 per 1000 deliveries). It corresponds with similar data
from major population-based studies reporting maternal
death following ICU admission rate of 0.3–3.5% [5–9, 19]
and incidence of 0.05–0.11 per 1000 deliveries [2].
In Poland, maternal mortality rate in 2017 was two per
100 000 live births and it has significantly decreased in the
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past few decades. Poland has 71% of overall reduction in
maternal mortality rate between 2000 and 2017 [21].
In our study we observed only one-third of obstetric
patients admitted to the ICU requiring artificial ventilation.
Very common interventions included use of vasoactive
drugs (147 cases; 55.26%) and diuretics (203 cases; 76.32%).
Thirty-three patients (12.36%) had metabolic disturbances
and 21 (7.87%) required total parenteral nutrition. Only four
patients (1.5%) required renal replacement therapy. No patient required pulmonary artery catheter or equivalent advanced monitoring. Mean duration of ICU stay was five days.
The results suggest lower ICU disease severity in obstetric
patient population when compared to other ICU population what was also observed in other studies [6]. In order
to reduce number of obstetric ICU admissions many strategies may be undertaken including risk factors identification
and their modification, meticulous evaluation of comorbidities and guidance for impact of pregnancy on the disease,
pre-conception counselling and proper perinatal service,
availability of multidisciplinary expert consultation [2].
The study has several limitations. It was retrospective
single center study. The tertiary care center admissions are
related to pregnancy complications from regional hospitals
what may influence on reported maternal morbidity and
mortality rates. We analyzed epidemiology and ICU interventions without postpartum long-term outcome, psychological sequel and neonatal outcome which are out of scope of
the manuscript.
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CONCLUSIONS
There are three main reasons of obstetric ICU admissions. Hypertensive disorders of pregnancy, obstetric hemorrhage and sepsis/infection. Improving antenatal care may help
to reduce obstetric ICU admission rate. Maternal mortality was
similar to reports in other studies from intensive care units. Majority of obstetric patients admitted to ICU did not require
multi-organ supportive therapy. Availability of intermediate
care facility could reduce unnecessary admission to the ICU.
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