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Objective: To investigate the clinical characteristics and outcomes of
obstetric patients requiring intensive care unit (ICU) admission in
a tertiary hospital. Methods: We retrospectively analyzed the clini-
cal data of all pregnant/postpartum patients admitted to a tertiary
ICU from January 2014 to December 2018. Result: One hundred and
thirty-three obstetric patients were analyzed. Most patients (114,
85.7%) were admitted postpartum, and 57.9% (n = 77) of ICU ad-
missions were from obstetric causes. The most common obstetric
cause of admission was obstetric hemorrhage (32, 24.1%), followed
by pregnancy-associated hypertension (25, 18.8%). The most com-
monnon-obstetric causeof admissionwas cardiacdisorder (16, 12%).
Ninety-eight patients (73.7%) came from non-urban areas. We com-
paredpatients fromnon-urbanareasversusurbanareas: AcutePhys-
iology and Chronic Health Evaluation (APACHE) II, 8.35± 3.14 versus
6.43± 2.59 (P = 0.002); standard prenatal care, 62.3% versus 90.3%
(P = 0.004); transferred from another hospital, 25.5% versus 2.9% (P
= 0.004); blood transfusion, 48% versus 22.9% (P = 0.010); plasma-
pheresis, 11.2% versus 0% (P = 0.039); multiple-organ dysfunction
syndrome, 30.6% versus 11.4% (P = 0.026); mortality, 10.2% versus
2.9% (P = 0.176). Total maternal mortality in ICU was 8.3% (n = 11).
The fetal mortality rate was 10.9% (n = 15). Conclusions: A multidis-
ciplinary team approach is essential to improve the management of
obstetric hemorrhage, hypertensive disorders and cardiac disorders,
whichmay in turn significantly improvematernal outcomes. Health
disparities existed between patients from non-urban versus urban
areas: the formerwas sicker at admission, received less standardpre-
natal care,weremore frequently transferred fromotherhospitals, re-
ceived more interventions, developed more complication, and suf-
fered a higher rate ofmaternalmortality.

Keywords

Intensive care;Maternalmortality; Obstetrics; Urban areas; Non-urban

1. Introduction
Pregnancy is a normal physiological process, one of whose

distinctive features is the presence of the utero-placental
complex. Physiological changes associated with pregnancy
have been observed to occur in all major systems of the body.
These changes may result in strain to organ systems, in par-
ticular for those with limited reserve, often accompanied by
a deterioration of any pre-existing medical conditions [1].
A pregnant woman may require ICU admission because of

diseases specific to pregnancy, diseases that are worsened by
pregnancy, as well as diseases co-incidental to pregnancy [1].
The occurrence of disease-related complications during preg-
nancy or postpartum may significantly increase the risk of
maternal mortality. Furthermore, the assessment and man-
agement decisionsmade during pregnancymust also consider
that which might be harmful to the fetus. Owing to the nu-
merous factors affecting medical management of pregnancy,
critically ill obstetric patients present a particularly great chal-
lenge to ICU physicians.

Worldwide, maternal mortality has decreased from
500,000 to 300,000 deaths/year over the past 30 years [2].
Strikingly, these deaths occurred almost exclusively in devel-
oping countries, with only 1% occurring in developed coun-
tries [2]. In addition, it is estimated that as much as 70% of
these deaths occur in hospitals, mainly in ICUs, rather than
outside medical care [3].

A first and vital step towards addressing this problem is
the collection and analysis of relevant clinical data that could
help shed light the high mortality of these patients. Accord-
ingly, to help improve obstetric care in pregnant/postpartum
patients requiring ICU admission in the developing world
setting, we retrospectively evaluated clinical data collected
from obstetric patients admitted to ICU in our hospital.

2. Materials andmethods
After approval by the institutional review board of First

Affiliated Hospital of Guangxi Medical University, we retro-
spectively reviewed the medical records of all obstetric pa-
tients admitted to ICU either during pregnancy or within
42 days of delivery between January 1, 2014, and Decem-
ber 31, 2018. For each patient, the following data were
collected: demographic data, residence, parity, medical and
obstetric history, standard prenatal care (at least five vis-
its for term pregnancies) [4], gestational age at ICU admis-
sion or at end of pregnancy, mode of delivery, admission
diagnosis, cause of admission obstetric (only occurring in
pregnant/postpartumpatients) versus non-obstetric (also oc-
curring in nonpregnant patients) [5], source of admission
to ICU (emergency department/ward/operating room/other
hospital), Acute Physiology and Chronic Health Evaluation
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Table 1. Patient characteristics (n = 133).
Characteristics Data

Age (years)
29.87± 5.62

Length of stay (days)
Hospital 14.84± 11.59
ICU 5.50± 5.40
Gestational age (weeks) 32.86± 0.60
Mode of delivery
Normal vaginal delivery 18 (13.5%)
Caesarean section 98 (73.7%)
Undelivery at discharging of ICU 15
Ectopic pregnancy 2

(APACHE II) score [6] at admission, ICU management (me-
chanical ventilation, hemodialysis, central catheter, plasma-
pheresis, and blood transfusions), and length of stay in the
ICU and the hospital. The mortality of all the mothers and
fetal-neonatal losses were recorded. Any ICU cases in which
multiple-organ dysfunction syndrome (MODS) (dysfunction
≥ 2 organs according to Sequential Organ Failure Assess-
ment (SOFA)) developed was recorded [7]. ICU admissions
were categorized into two main groups based on their place
of residence as either urban or non-urban.

3. Data analysis
Data were analyzed using SPSS version 20.0 (IBM SPSS

Statistics for Windows, version 20.0, Armonk, N.Y., USA).
Continuous variables are presented as mean± SD or median
(interquartile range), according to their distribution. Cat-
egorical variables are presented using the composition ra-
tio. Two group comparisons were made using t-tests or chi-
squared tests, where appropriate. P-values< 0.05 were con-
sidered significant.

4. Results
4.1. Patient characteristics

During the five-year study period, a total of 133 obstetric
patients were admitted, representing 5.9% of total ICU ad-
missions (133/2239, Table 1). The average age of patients
was 29.87± 5.62 years with a range of 18-47 years. Twenty-
five patients (18.8%) were of advanced maternal age (≥ 35
years). Patient locations prior to ICU admission were as fol-
lows: operating room (70, 52.6%), ward (26, 19.55%), other
hospitals (26, 19.55%), and emergency department (11, 8.3%).
Fifty-seven (42.9%) patients had pre-existing medical prob-
lems. Thyroid disease (hyperthyroidism, hypothyroidism)
was themost common underlying chronicmedical condition,
followed by thalassemia.

4.2. Admission characteristics

Seventy-seven admissions (57.9%) were for obstetric rea-
sons, and 56 (42.1%; Table 2) were for non-obstetric causes.
Postpartum admissions were more frequent than antepar-
tum admissions: 114 (85.7%) vs. 19 (14.3%). In the an-
tepartum admission group, 78.9% of admissions were due
to non-obstetric causes (n = 15). Obstetric hemorrhage (32,

Table 2. Diagnosis for patients admitted to the intensive care
unit (n = 133).

Diagnosis No. of patients

Obstetric 77 (57.9)
Obstetric haemorrhage 32 (24.1)
Hypertensive disease of pregnancy 25 (18.8)
Acute fatty liver of pregnancy 11 (8.3)
Amniotic fluid embolism 5 (3.8)
Other 4 (3.0)
Non-obstetric 56 (42.1)
Cardiac system 16 (12)
Rhythm disorders 3
Structural/functional 13
Respiratory system 10 (7.5)
Severe pneumonia 6
Other 4
Nervous system 8 (6)
Cerebral haemorrhage 3
Epileptic seizures 2
Other 3
Digestive system 8 (6)
Hepatic failure 6
Other 2
SLE 2 (1.5)
Other 12 (9.0)

24.1%) was the most common cause for obstetric admission,
followed by pregnancy-related hypertensive disorders (25,
18.8%). The primary underlying causes of postpartum hem-
orrhage were placenta previa + placenta increta (n = 16), fol-
lowed by vaginal/cervical laceration (n = 4), uterine atony (n
= 3), placenta previa (n = 3), placenta abruption (n = 2), rup-
ture of uterus (n = 2), and placenta increta (n = 1). Placen-
tal abnormalities occurred in 22 (71%) patients with postpar-
tum hemorrhage. The reason for the single case of antepar-
tum hemorrhage was a missed abortion. Cardiac disorders
were themost common cause of non-obstetric admission (16,
12.0%).

Patients belonging to the non-obstetric group had longer
hospital and ICU stays than did patients in the obstetric group
(17 vs. 12, P = 0.017; 6 vs. 4, P = 0.013, respectively, Ta-
ble 3). Non-obstetric group patients developed more MODS
(P = 0.002) and mortality (P = 0.032) than obstetric group
patients. Liver dysfunction was the most common organ
failure in the obstetric group, while lung dysfunction was
the most common organ failure in the non-obstetric group.
Non-urban patients were younger and were admitted to the
ICUat younger gestational ages than urban patients (Table 4).
Standard prenatal care was less frequent among non-urban
patients than urban patients (P = 0.004). Non-urban patients
receivedmore blood transfusion (P = 0.010) and cesarean sec-
tion (P =0.001), while plasmapheresiswas limited to the non-
urban group (P = 0.039).

4.3. Types of interventions
During ICU admission, ventilation was required in 87

(65.4%) patients, while 38 (43.7%) patients underwent ven-
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Table 3. Comparison of obstetric and non-obstetric groups.
Mean± standard deviation or No. (%)

P value
Obstetric Non-obstetric
(n = 77) (n = 56)

Age (years)
30.23± 5.24 29.37± 6.10 P = 0.383

Length of stay (days)
Hospital 12.65± 8.92 17.86± 14.01 P = 0.017
ICU 4.48± 4.92 6. 89± 5.76 P = 0.013

Gestational age (weeks) 33.93± 0.65 31.51± 1.05 P = 0.044
APACHE II 6.87± 2.60 9.13± 3.34 P = 0.000

Mode of delivery
Normal vaginal delivery 11/72 (15.3) 7/44 (15.9) P = 0.091

Caesarean section 58/72 (80.6) 33/44 (75) P = 0.480
MODS 12 (15.6) 22 (39.3) P = 0.002

ICU mortality 3 (3.9) 8 (14.3) P = 0.032

Table 4. Comparison of urban and non-urban groups.
Mean± standard deviation or No. (%)

P value
Non-urban Urban
(n = 98) (n = 35)

Age (years) 29.24± 0.57 31.62± 0.87 P = 0.031
Gestational age (weeks) 32.04± 0.77 34.93± 0.67 P = 0.028
Length of stay (days)
Hospital 15.43± 1.22 13.20± 1.68 P = 0.331
ICU 5.857± 0.57 4.486± 0.80 P = 0.199
APACH II 8.35± 3.14 6.43± 2.59 P = 0.002
Prenatal care
Standard 48/77 (62.3) 28/31 (90.3) P = 0.004
Absent 21 (21.4) 4 (11.4) P = 0.194
Primipara 52 (53.1) 27 (77.1) P = 0.013
Obstetric admission 49 (50) 25 (71.4) P = 0.028
Transfer
from external hospital 25 (25.5) 1 (2.9) P = 0.004
Caesarean section 59/75 (78.7) 32/34 (94.1) P = 0.044
Ventilation 62 (63.3) 25 (71.4) P = 0.383
Blood transfusion 47 (48) 8 (22.9) P = 0.010
Plasmapheresis 11 (11.2) 0 (0.0) P = 0.039
Hypertensive discords 14 (14.3) 11 (31.4) P = 0.026
MODS 30 (30.6) 4 (11.4) P = 0.026
ICU mortality 10 (10.2) 1 (2.9) P = 0.176

tilation for less than 24 hours. All of these patients were pri-
marily admitted for intensive surveillance. For the remaining
49 patients, the requirement of mechanical ventilation was
significantly due to altered mental status (n = 21), followed
by pulmonary edema (n = 7), and pneumonia (n = 6). A total
of 128 (96.2%) patients received IV antibiotics in the ICU. A
central venous catheter was required in 69 patients (51.9%),
and transfusion of blood products was required in 55 patients
(41.4%). Eleven (8.3%) patients received plasmapheresis with
a frequency of 1-4, including five patients with acute fatty
liver of pregnancy (AFLP), five with liver failure due to vi-
ral hepatitis infection and one due to drug-induced hepatitis.

4.4. Obstetric and neonatal outcomes
During the study period, eleven maternal deaths were

recorded, with a mortality rate of 8.3%. Eight deaths out
of eleven (72.7%) were due to non-obstetric reasons. Non-
urban patients accounted for 90.9% (n = 10) of the ICU ma-
ternal mortality. One patient from the urban group died of
cerebral hemorrhage. Therewere 15 intrauterine fetal deaths
(IUFD). The perinatal mortality rate was therefore (15/137)
10.9%.

5. Discussion
This is a retrospective study of obstetric patients requir-

ing ICU admission to a tertiary care hospital in a developing
country. Critically ill obstetric patients accounted for a small
proportion of our ICU admissions. Our data were consistent
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with other published studies [8, 9] of the two most common
obstetric causes of admission (obstetric hemorrhage and hy-
pertensive diseases from pregnancy). Among the underlying
causes of obstetric hemorrhage recorded in our study, pla-
cental abnormality was the most common. Notably, placenta
previa accounted for asmuch as 86.4% of the recorded placen-
tal abnormalities; our observation is consistent with that re-
ported by Leung et. al., 2010 [8]. We believe that more atten-
tion to the management of this population is needed in order
to prevent and better treat obstetric hemorrhage. For exam-
ple, pre-operative ultrasound should be performed to identify
the location of the placenta for the purpose of choosing an ap-
propriate uterine incision. Meanwhile, in order to reduce the
bleeding of the placental exfoliation surface, oxytocin ormas-
sage of uterus could be applied quickly after the delivery of
the fetus to promote the uterine contraction; for those with
bleeding who do not respond to oxytocin and uterine mas-
sage, intrauterine gauze packing, B-lynch suture and uterine
artery embolization are effective methods of treatment.

In our study, cardiac disorder was the most common rea-
son for non-obstetric causes of ICU admission, in contrast
with the findings of other studies in which sepsis was re-
ported to be the predominant non-obstetric reason for ICU
admission [8, 10, 11]. In Belgium, however, pre-existing
and acquired cardiopathies were the most common cause
for ICU admission and surpassed hypertensive disorders and
hemorrhage [12]. In our hospital, the cardiac critical care
unit (CCU) is a relatively independent intensive care unit,
and this study did not include critically ill obstetric women
in the CCU. If included, the proportion of ICU admission
due to cardiac events might be higher. Maternal cardiac
load increases significantly with increasing gestational age,
especially in late pregnancy and the perinatal period, poten-
tially leading to acute left heart failure, acute exacerbation of
chronic heart failure, and even cardiogenic shock, particu-
larly in women of advanced age and those with heart-related
diseases. It is necessary that obstetricians and cardiologists
work together to evaluate the appropriateness of pregnancy
for women with cardiac disease, and to strengthen prenatal
and postnatal management in these women. Furthermore,
more intensive screening, especially for cardiac conditions,
may improve pre- or early pregnancy identification of high-
risk women and trigger early referral to more experienced
medical facilities [12].

In this study, non-urban patients were sicker upon ad-
mission, showed a higher incidence of MODS and required
more interventions, compared with urban patients. Al-
though not statistically significant, non-urban patients ac-
counted for 90.9% of maternal mortality. According to a re-
cent study, protective factors for maternal mortality included
prenatal care and admission to tertiary hospitals, while risk
variables included high APACHE II andMODS [4]. While it
is unsurprising that disease severity scores are associatedwith
poor outcome, what is perhaps more relevant is that the de-
tection of severe disease in such cases affords an opportunity
to intervene [4].

Appropriate prenatal care has been shown to reduce the
maternal death rate [13, 14]. In this study, 108 patients
(81.2%) received at least one maternal health checkup. Stan-
dard prenatal care was followed in 70.4% of all patients
(76/108), by 90.3% (28/31) of patients within the urban
group and 62.3% (48/77) of patients within the non-urban
group (P = 0.004; denominators inconsistent between com-
parisons due to missing data). Being cared for in a tertiary
center improves access to better medical resources, such as
well-trained physicians and advancedmedical equipment that
are essential to preventing maternal death [15, 16].

According to ZeemanG.G. (2006), maternal outcomes are
expected to be adversely affected by a delay of more than 24
hours between onset of disease and ICU admission. The de-
laysmay be due to (1) a time-lag in seeking care, (2) the ability
to access services or (3) the time required to receive appropri-
ate care once the medical facility has been reached [17, 18].
The first such factor may explain our finding that non-urban
patients were younger than urban patients (29.24± 0.57 ver-
sus 31.62 ± 0.87, P = 0.031), and there were more primi-
para pregnancies among urban patients (77.1% versus 53.1%,
P = 0.013). The second cause of delay is related to accessi-
bility barriers, such as healthcare cost, distance and transport
[4]. The third possible cause of delay might explain why a
higher percentage of non-urban patients had been referred
from other less-specialized centers in this study [5].

Non-obstetric causes for admission may be associated
with a higher prevalence of comorbidity [19] and greater ill-
ness severity [5, 20], which could explain why patients be-
longing to the non-obstetric group had higher APACHE II
scores at admission, experienced longer hospital stays and
ICU stays, developed more MODS and suffered higher ma-
ternal deaths than did patients in the obstetric group. More-
over, non-obstetric causes of admission were more frequent
among non-urban patients, potentially accounting for the
worse state of non-urban patients observed in this study. Ce-
sarean section rates are higher among obstetric patients that
require admission to ICU during their pregnancy [21]. The
rate of cesarean sections of critically ill patients admitted to
ICU in our study was 78.4%, in line with most previously re-
ported studies of critically ill obstetric patients [22]. One such
study reported that risk factors for requiring cesarean section
were prenatal care and presenting with pregnancy-associated
hypertension as the reason of admission. This was consis-
tent with our finding that cesarean section was more fre-
quent among urban group patients, who had received more
frequent standard prenatal care, than non-urban group pa-
tients. For patients with hypertensive disorders, there were
also differences between urban and non-urban groups (11/35
versus 14/98, 31.4% versus 14.3%, P = 0.026). Overall ma-
ternal mortality in this study was 8.3%. These figures were
higher than in studies conducted in other countries [4, 12].
Similar to other studies, non-obstetric causes of death pre-
vailed [11, 23], with eight deaths out of 11 (72.7%) due to
non-obstetric reasons. Liver failure was the leading cause
of death, followed by cerebral hemorrhage. However, pneu-
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monia was the underlying primary cause of death in another
study [11].

The main limitations of this study are its retrospective de-
sign, the small number of patients, and possible bias in in-
formation available from medical records. We were unable
to retrieve birth outcomes including Apgar scores or Neona-
tal intensive care unit (NICU) admission, and the multiple
organ dysfunction (MOD) score. Furthermore, patients ad-
mitted to the CCU during the study were not included. As,
this is a single-center study, any extrapolation and general-
ization of the findings of these results should be carried out
with caution.

6. Conclusions
In summary, we speculate that multidisciplinary team in-

volvement is essential in the management of postpartum
hemorrhages, hypertensive disorders and cardiac events. In
our study, health disparities existed between patients from
non-urban areas and urban areas: the former were sicker
upon admission, were more frequently transferred from
other hospitals, received less standard prenatal care, received
more interventions, developedmore complications, and their
maternalmortalitywas higher. Tohelpmitigate these dispar-
ities, we suggest that greater focus and resources be invested
in obstetric healthcare in non-urban areas.
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