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Abstract

Aim Obstetric patients presenting to the intensive care units (ICU) with or without underlying medical or surgical comorbidi-
ties can be a challenge to both the treating obstetrician and the intensivist. They occasionally present with near-miss events
which if left untreated, can result in death.

Objectives To study the prevalence, indications of ICU admissions, near-miss events, and their effect on mortality in obstetric
and puerperal patients.

Material & methods We conducted a retrospective analysis of the health records of all the obstetric and puerperal patients
(pregnant and until 6 weeks postpartum) admitted to our tertiary care hospital from January 2019 to December 2020. Patient
demographic characteristics, obstetric, surgical, and medical conditions, acute physiology, and chronic health evaluation
(APACHE) II scores, organ failures, treatment, ICU and hospital length of stay, and mortality outcomes were studied.
Results A total of 22 obstetric patients were admitted to the ICU during the above study period. Mean age was
28.7 +6.24 years, mean gestation was 34.4 +6.61 weeks, mean APACHE II score was 12.68 +5.67, median ICU length
of stay was 5 days, and median duration of hospital length of stay was 10 days. The antepartum risk factors such as severe
preeclampsia (27%), antepartum bleeding (14%), and postpartum complications like postpartum haemorrhage (33%), sepsis
with multiorgan failure (25%) are the commonest indications that resulted in ICU admission.

Conclusion Higher APACHE II scores at the time of ICU admission, prolonged ICU, and hospital length of stay may be
associated with high maternal mortality.
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Intensive care units of tertiary care hospitals occasion-
ally receive critically ill pregnant patients often with or
without medical and surgical comorbidities associated
with the pregnancy-induced altered physiological state
can be a challenge to both the treating obstetrician and
intensivist. According to the World health organization
(WHO), a maternal near-miss case is defined as “a woman
who nearly died but survived a complication that occurred
during pregnancy, childbirth or within 42 days of termi-
nation of pregnancy”. In simple terms, women were con-
sidered near-miss cases when they survive life-threatening
conditions (i.e. organ dysfunction) [1]. Near-miss events
are important indicators for assessing maternal health in
developing countries [2]. Admission to an intensive care
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unit (ICU) is defined as a unit that provides 24-h medical
and nursing supervision, mechanical ventilation, hemo-
dynamic monitoring, dialysis support, and organ support
[1]. Early intervention and vigilant monitoring in the
labour room, operation theatre, postoperative period, and
in the ICU with early referral to a tertiary care center can
reduce maternal mortality and morbidity. We retrospec-
tively studied the maternal cases admitted to ICU to ascer-
tain the indications of admission, hemodynamic support,
mechanical ventilation, Dialysis support, and prevalence
of maternal mortality. We also tried to understand whether
APACHE 1I scores, prolonged ICU, and hospital length of
stay are predictors of increased mortality [3, 4].

Materials and Methods

We aimed to study the prevalence, indications of ICU
admission, near-miss events, and their effect on mortal-
ity in obstetric and puerperal patients. After approval
from the hospital ethics committee, a retrospective study
was done based on the analysis of medical records of criti-
cally ill obstetric patients admitted to the ICU of a large
tertiary care hospital in eastern India from January 2019
to December 2020. The hospital is a 950-bedded multi-
specialty tertiary care center with referrals mostly from
service hospitals of eastern India. It has 15-bedded ICU,
which is fully equipped and staffed round the clock. Criti-
cally ill obstetric patients admitted to the ICU during the
above period were part of the study. These patients admit-
ted to the ICU were either in their peripartum or postpar-
tum period (up to 6 weeks) as per WHO near-miss criteria
and were managed by both the treating obstetrician and
intensivists. The data collected were patient demographics,
obstetric history (gravida, para, period of gestation), ante-
natal comorbidities (medical or surgical history), mode of
delivery (emergency/elective caesarean or vaginal), type
of anaesthesia, postpartum complications resulting in ICU
admission, & foetal outcomes. The ICU-related data col-
lected were days of mechanical ventilation, or vasopres-
sor/dialysis support, the requirement of blood transfusion,
sepsis, multiorgan failure, number of days on antibiotics.
ICU and hospital length of stay (LOS) and APACHE II
score were studied as predictors of maternal mortality. The
timeline of the patients included in the study was either till
the time of discharge from the hospital or death.
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Statistical analysis

The demographic data were expressed as mean + standard
deviation (SD) of the mean, median for continuous variables,
and as frequencies and percentages for categorical variables.
Comparison of quantitative variables between the study
groups was done using students’ t test and Mann—Whitney
U test for independent samples for parametric and nonpara-
metric data, respectively. For comparing categorical data,
the chi-square (x2) test was performed, and the fishers-exact
test was used when the frequency was < 5.

Regression analysis was done to predict the factors affect-
ing mortality. Accuracy graphs were plotted for APACHE
I scores to identify cut-offs in predicting mortality. A prob-
ability value (P-values) <0.05 is considered statistically
significant. All statistical calculations were done using “R”
software 4.0.5.

Results

The hospital is a tertiary care referral center located in east-
ern India with a total of 1678 deliveries conducted during
the period 2019-2020 of which 22 (1.31%) patients required
intensive care services. The data was collected retrospec-
tively, the primary indication for ICU admission was for
mechanical ventilation, hemodynamic support, extracor-
poreal therapy / dialysis, and intensive care monitoring.
Direct obstetric causes leading to ICU admission were
86.3% and the remaining were due to secondary medical
complications. The mean age at the time of ICU admission
was 28.7 +6.24 years, and the mean period of gestation was
34.4+6.61 weeks (Table 1).

Of the total 22 patients who were admitted to ICU, 16
(72.7%) patients had undergone emergency caesarean sec-
tion, 2 (11.1%) patients underwent elective caesarean sec-
tion, and 4 (16.2%) were normal vaginal deliveries. Of those
patients who underwent caesarean section, 66.6% were
under general anaesthesia, and 33.3% were under spinal
anaesthesia. There was no difference in the maternal out-
comes based on the type of anaesthesia used. The median
age of patients undergoing emergency C-sections, elective
C-sections, and vaginal deliveries were 27.5, 28 years, and
29 years, respectively. Emergency C-Sects. (72.7%%) had
a higher incidence of complications compared to elective
surgeries.

The antepartum risk factors and the postpartum com-
plications resulting in ICU admission are shown in Fig. 1:
Antepartum risk factors and postpartum complications.
Severe preeclampsia (27%), antepartum haemorrhage (14%)
either due to placenta previa/ abruptio placenta, hypothy-
roidism and diabetes, etc. are the commonest antepartum
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Table 1 Demographic data of obstetric patients admitted to ICU

Parameter Mean+S. D Max Min
Age 28.7+6.24 40 19
Gravida 1.95+0.844 4 1
para 0.727+0.631 2 0
Period of gestation 34.14+6.61 39 10
APACHE 11 12.68 +5.67 28 7

risk factors. Haemorrhage (33%), sepsis with multiorgan
failure (25%) are the commonest postpartum complications.

Two (9%) patients had an antepartum haemorrhage, of
which one patient presented with placenta previa and the
second patient had placenta percreta invading into the
bladder, both requiring peripartum hysterectomy follow-
ing C-section. Patient with placenta previa had massive

patient_no age para antenatal_complications

type_delivery post_partum_complications

intraoperative bleeding due to severe atonic PPH, unrespon-
sive to uterotonics, managed with peripartum hysterectomy,
blood and component therapy, and factor VII concentrates
(NovoSeven®) along with mechanical ventilatory and vaso-
pressor support. Patient with placenta percreta was diag-
nosed antenatally with MRI & ultrasound imaging, man-
aged with uterine artery embolization intraoperatively by
interventional radiology team followed by hysterectomy
soon after the C-section. Ten (45%) patients had developed
multiorgan failure due to multiple aetiologies, requiring
invasive mechanical ventilation, hemodynamic monitoring,
vasopressor, and dialysis support. Five (22.7%) patients had
severe sepsis with multiorgan failure. Out of four (16.2%)
patients with normal vaginal delivery who required ICU
admission, two required general anaesthesia for retained pla-
centa followed by ICU admission for unexplained hypoten-
sion, dyspnea, and pulmonary oedema in the postoperative

indication_Iscs apache_ii days_in_icu outcomes

1 24 1 placenta previa/percreta emergency  peripartum hysterectomy maternal 10 2 alive &
discharged
2 19 0 Teenage pregnancy with fetal distress emergency pulmonary embolism fetal 10 5 alive &
discharged
3 24 0 severe preeclampsia emergency pulmonary edema with peripartum cardiomyopathy  maternal 10 8 alive &
discharged
4 38 1 IHCP plus IUFD vaginal Acute kidney injury (AKI) nil 8 5 alive &
discharged
5 28 1 previous LSCS elective post partum hemorrhage maternal 8 5 alive &
discharged
6 21 0 IUFD with IUGR vaginal retained placenta with PPH nil 7 5 alive &
discharged
7 28 1 cardiac disease(RHD severe MS and MR) with previous elective pulmonary edema. maternal 10 3 alive &
LSCS discharged
8 29 1 severe preeclampsia with IUGR emergency Partial HELLP with Impending eclampsia maternal 12 5 alive &
discharged
9 40 1 previous LSCS in labour emergency post partum hemorrhage maternal 8 4 alive &
discharged
10 33 1 placenta previa/increta emergency peripartum hysterectomy maternal 10 4 alive &
discharged
11 25 1  severe preeclampsia with non progess of labour emergency  PPH with DIC and eclampsia maternal 29 1 dead
12 27 0 abruptio placenta emergency shock with DIC maternal 12 5! alive &
discharged
13 20 0 severe preeclampsia emergency Partial HELLP with uncontrolled hypertension maternal 12 4 alive &
discharged
14 29 0 twin pregnancy with preterm labour vaginal Retained placenta with peripartum cardiomyopathy  maternal 15 4 alive &
discharged
15 28 1 previous LSCS in labour emergency Pulmonary edema maternal 10 4 alive &
discharged
16 38 1 severe preeclampsia emergency impending eclampsia maternal 10 5 alive &
discharged
17 34 1 acute pancreatitis emergency sepsis with multiorgan failure fetal 29 35 dead
18 29 1 acute fatty liver of pregnancy emergency sepsis with DIC maternal 15 7 alive &
discharged
19 31 0  malaria vaginal sepsis with multiorgan failure maternal 17 7 alive &
discharged
20 283 0 severe preeclampsia with IUGR emergency uncontrolled hypertension with Impending maternal 12 5 alive &
eclampsia discharged
21 40 2 ovarian Ectopic pregnancy, obesity emergency hemoperitoneum with shock maternal 8 3 alive &
discharged
22 25 2 obesity emergency  sepsis secondary to Appendicitis withcecal maternal 28 21 dead

perforation

Fig. 1 Antepartum risk factors and postpartum complications
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period, which was diagnosed as peripartum cardiomyopathy
by using point of care bedside 2D echocardiography and
cardiac biomarkers.

Invasive hemodynamic monitoring was required in 91%
of patients admitted to the intensive care unit. Ten (45.5%)
patients had developed multiorgan failure requiring mechan-
ical ventilation, vasopressor support, antibiotic therapy,
and dialysis. Patients with acute fatty liver of pregnancy
(AFLP) had developed disseminated intravascular coagula-
tion (DIC), requiring multiple blood transfusions, vasopres-
sor support, and mechanical ventilation. Three patients of
the 22 (13.63%) that were admitted to the ICU had died in
the peripartum period, one with severe preeclampsia, DIC,
and postpartum eclampsia, in the immediate postoperative
period and sustained a sudden cardiac arrest probably due
to secondary intracerebral haemorrhage. The second patient
presented with severe acute pancreatitis underwent emer-
gency C-section for foetal distress under general anaesthesia,
had developed sepsis with multi-organ failure, and had died
after 35 days as sequelae to pancreatitis, and the third was a
referred patient with intestinal perforation, peritonitis, and
severe sepsis. She was taken up for emergency laparotomy
and had a stormy postoperative period with cytokine storm
managed with broad-spectrum antibiotic therapy, mechani-
cal ventilation, vasopressor support, cytosorb therapy, and
hemodialysis. She succumbed after 21 days in the intensive
care unit due to multidrug-resistant ventilator-associated
pneumonia, critical illness myopathy, neuropathy, and mul-
tiorgan failure leading to death.

The median ICU length of stay was 5 days and the median
duration of hospital length stay was 10 days. Patients with
sepsis and multiorgan failure had a longer length of ICU stay

compared to other postpartum complications Fig. 2: Median
ICU length of stay.

The patient with severe pancreatitis had a more pro-
tracted illness with sepsis and multi-organ failure resulting
in increased ICU length of stay. It was also observed that
there was a higher incidence of acute kidney injury (AKI),
requiring hemodialysis in these patients. APACHE II score
was used for predicting maternal mortality, with the use of
accuracy curves, and a score of more than 22.5 predicted a
100% mortality Fig. 3: Accuracy curve of APACHE II score
in our study. The mean APACHE II score at the time of ICU
admission was 12.68 +5.67, and there was a direct correla-
tion in 54.5% of patients with higher APACHE II values on
the duration of antibiotics, and requirement of blood transfu-
sion and component therapy.

Postpartum haemorrhage, acute fatty liver of pregnancy,
acute pancreatitis, and sepsis had a higher requirement of
blood transfusion, and prolonged vasopressor, and mechani-
cal ventilatory support. Eighteen (81.8%) patients had live
births while the rest were stillbirths/Intrauterine deaths
(IUD). There were 1678 deliveries conducted in the institu-
tion, of which 22 (1.31%) patients required ICU admission
and, 3 had died during the study period with a maternal mor-
tality rate of 1.78/1000. The outcomes are shown in Table 2.

Discussion

In our study majority of the women admitted to the ICU
were in the age group 25-30 years (31.8%) followed by
20-25 years (27.2%), this could be probably due to a
large number of pregnancies and deliveries were in this
age group [5]. Term pregnancies were 45.4% in our study,

Median ICU length of stay
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Fig.2 Median ICU length of stay
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Fig.3 Accuracy curve of
APACHE II score
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Table 2 maternal outcomes
Type of delivery Outcomes Total
Alive & dis- Dead
charged
Elective C-section 2 0 2
Emergency 13 3 16
C-section
vaginal 4 0 4
Total 19 3 22

¥’=1.303 - df=2 - Cramer's V=0.243 - Fisher's p=1.000

and the remaining 54.6% were preterm pregnancies. An
increased risk of neonatal deaths was observed in preterm
pregnancies which were similar to the other studies [6].
The majority (90.9%) of the patients were booked cases.
Multigravidae (68.1%) with high parity in our study group
were observed to have more complications which are com-
parable to other studies [7, 8]. Among the ICU admis-
sions, 77.27% had postoperative complications either due
to bleeding diathesis, respiratory involvement (Hypoxia),
cardiac instability, sepsis, or pulmonary oedema. The ratio
of near-miss to maternal mortality in our study was 7.33:1
i.e. for every 7 near-miss admissions to the ICU one mater-
nal mortality was seen. The incidence of maternal near-
miss in our study was 13.11 per 1000 deliveries.
Postpartum haemorrhage (33%) was the commonest
complication that resulted in ICU admission, which was
higher than the global studies [9]. Evidence from various
clinical trials has shown that the incidence of postpartum
bleeding can be decreased with the routine use of intra-
venous antifibrinolytic drugs, such as tranexamic acid in

the perioperative period in both emergency and elective
C-sections, which was a common clinical practice at our
center [10]. Two patients required factor VII for major
PPH, apart from surgical haemostasis, blood, and compo-
nent therapy [11].

Sepsis and multiorgan failure (25%) was the second
commonest cause of ICU admission in our study which was
also higher compared to other available studies [12]. Goal-
directed resuscitation based on surviving sepsis guidelines
was practiced in our institution and was shown to have a
proven benefit [13, 14]. Severe preeclampsia contributed to
21% of the ICU admissions in our hospital [15, 16].

Early detection and better blood pressure control with
a prompt referral of preeclampsia cases to tertiary centers
and timely termination of these pregnancies can reduce the
complications and near-miss events. Peripartum cardiomyo-
pathy was seen in 17% of the ICU admissions, the incidence
was also similar to other studies [17]. These patients were
managed with diuretics, aldosterone receptor antagonists,
ACE inhibitors/ angiotensin receptor blockers along with or
without invasive/ non-invasive mechanical ventilation. The
incidence of maternal mortality in our study was 1.78 for
every 1000 deliveries performed which was far less than the
national Figs. [5].

We had used APACHE II over other scoring systems
i.e. sequential organ failure assessment (SOFA), simplified
acute physiology score (SAPS) II, and mortality prediction
models (MPM), as we had a heterogenous obstetric popula-
tion admitted to the ICU and no single scoring system was
accurate in predicting the mortality. All the parameters of
the APACHE II scoring system were readily available at
the time of admission to the ICU and the staff was famil-
iar. Patients admitted to the ICU in our study were mostly
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due to haemorrhagic complications and APACHE II scor-
ing did better over other scoring systems [18]. Although the
APACHE 1I score had overestimated in predicting maternal
mortality in many other studies, we had used this scoring
system, with the accuracy curves in predicting mortality,
and a score of >22.5, when associated with increased dura-
tion of stay in ICU was shown to be consistent in predicting
maternal mortality [19]. An updated version of the APACHE
II score had shown to have similar outcomes in predicting
maternal mortality [20]. The use of Obstetric early warn-
ing scoring systems is also useful in predicting mortality
within the first 24 h of admission in the ICU, but there were
no head-to-head trials done comparing with more com-
monly used scoring systems [21]. Multiple organ dysfunc-
tion scores (MODS) and SOFA scores did well in predicting
mortality in obstetric sepsis patients [4]. Though APACHE
II scoring systems are older it is still clinically relevant in
multiple other disease conditions.

Limitations

This study was limited by its small sample size and retro-
spective nature. Multicentric prospective trials are needed
to ascertain whether APACHE II score when combined with
ICU length of stay predicts maternal mortality better when
compared to other scoring systems. An obstetric-specific
scoring system must be designed to predict maternal mor-
tality in the ICU.

Conclusions

Early identification of the near-miss events based on WHO
maternal near-miss tool/ criteria, vigilant monitoring, and
timely intervention with good communication & teamwork
between obstetric, intensive care teams, and sub-specialties
like obstetric medicine, clinical haematology, interventional
radiology, clinical pathology, and microbiological services
can help in reducing maternal mortality and morbidity in
critically ill obstetric patients. All obstetric, emergency
medicine and anaesthesia residents should be well versed
with WHO near-miss criteria in pregnant women. The limi-
tations that need to be addressed in developing countries are
nurse to patient ratio, designated early /electronic warning
systems, massive transfusion protocols, visco-elastic testing,
adequate resources, etc.
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