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Abstract

Background: Pregnancy-related complications are more observed in developing countries than
in developed countries and sometimes need intensive care support to reduce both morbidity and
mortality. Any critical condition with acute respiratory failure or hemodynamic insufficiency is
the main cause of admission. The management is a great challenge as it is a little bit different from
other critically ill patients: it needs emphasis on several factors for the fetomaternal wellbeing
and needs multidimensional approach. Objective: The aim of our study was to evaluate the
indication of critically ill obstetric patients who needed intensive care support, to assess the
fetomaternal outcomes and to observe the applications of different types of interventions needed
for the management of these cases. Materials and Methods: A retrospective study was conducted
at Enam Medical College Hospital in Bangladesh, with 105 critically ill obstetrics patient
admitted in ICU during the period of June 2014 to December 2017. Patients requiring advanced
respiratory or ventilator support or needed care of two or more organ system support were fulfilled
the criteria for ICU admission. Data were collected from the medical records of Obstetric and
Intensive care unit in a preformed sheet, analyzed by SPSS 20.0. “p”’value of <0.05 is considered
as statistically significant. After admission to the ICU primary resuscitation was done at first then
several types of interventions were done immediately as per ICU protocol. Management was done
by multidisciplinary approach. Results: Total 105 critically ill obstetric patients were admitted
which is 2.66 % of the total ICU admissions. Referral cases from outside of the hospital was
found 60.95%. Postnatal cases were found 71.42% which is more than antenatal (28.58%). The
most common indication for ICU admission was found as obstetric hemorrhage (50.47%) and
hypertensive disorders (32.38%). 49.5% patients needed mechanical ventilation, 57.14% needed
ionotropic supports, 85.05% needed transfusions of either blood or blood products, 7.02% needed
hemodialysis. Most of the patients (46) were stayed up to 2 days, a few (10) stayed more than
7 days, 26 stayed 2—3 days and 23 stayed for 3 to 5 days. The maternal death was observed
in 25.71% among them, most of the cases were due to delayed referral (77.7%). Conclusion:
Obstetric hemorrhage is the most common cause of ICU admission. Early transfer to the ICU may
reduce maternal death. Maternal death was more found in referral cases. High dependency unit
may reduce ICU admission.
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Introduction

Pregnancy is a normal physiological phenomenon;
but sometimes critically ill obstetric cases need
intensive care support for better outcomes. The
common causes'* of admission into the intensive care
unit are hypertensive disorders obstetric hemorrhage
(antepartum/postpartum), abruptio placente, puerperal
sepsis, complications of unsafe abortion, anesthetic
complications, valvular heart disease, peripartum
cardiomyopathy, pulmonary embolism, amniotic fluid
embolism, deep vein thrombosis, pneumonia, stroke,
acute renal failure, multi-organ dysfunction etc.
Among all these most common problems are obstetric
hemorrhage and hypertensive disorders. *’

In developed countries maternal mortality rate
and maternal death risk are less than in developing
countries. Sometimes maternal obstetric morbidity
and near-miss (severe maternal obstetric morbidity)
cases may lead to maternal death.*'?> To prevent it
critical care support is helpful.

The management of a critically ill obstetric patient is a
great challenge. To achieve better outcome we should
follow guidelines according to the Intensive Care
Society of London.'

In acute respiratory failure invasive positive pressure
ventilation is relatively safe in pregnant patients to
prevent aspiration'* though there is a risk of failed
intubation. Non-invasive positive pressure ventilation
can only be used in a poor resource setting or when
invasive ventilator is unavailable.'?

Management strategies regarding medications,
nutrition, sepsis and other life-threatening conditions
should be modified on the basis of physiological
changes. Antibiotics should be used in an ICU
accordingto US Food and Drugs Administration (FDA)
categories'® A to D and X. The tissue inflammatory
condition, use of medication, use of ionotropic agents
(epinephrine) increase caloric requirement by 2.5
times; for each one degree centigrade fever the caloric
demand increases by 10% and in sepsis basal need
may increase by 1.9 times.!”!8

Sepsis is a leading cause of maternal mortality and
morbidity worldwide.'*?° Major morbidity of obstetric
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sepsis includes fetal demise, organ failure, chronic
pelvic inflammatory disease, bilateral tubal occlusion
and infertility.?! Management should be started
immediately according to the guidelines of the Royal
College of Obstetricians and Gynaecologists (RCOG)
to prevent spreading of infection to the fetus.?

Obstetric critical ill patients are more prone to develop
thrombosis. To reduce its risk routine perioperative
pneumatic compression devices and prophylactic
low molecular weight heparin should be used.?*
Sometimes sudden amniotic fluid embolism may
occur, which has no prophylactic option to prevent
it. So, only supportive treatment with aggressive
resuscitative efforts should be started to ensure
adequate tissue perfusion.?

Worldwide hemorrhage,  specially
postpartum hemorrhage is the most common leading
cause of maternal mortality and morbidity.?*?’ To
prevent hypovolumic shock, routinely vital signs
assessment®® is mandatory and management should be
started from the administration of intravenous fluids
preferably with crystalloids before transfusing frozen
plasma, packed red blood cells, platelets, factor V,
fibrinogen, along with tranexamic acid and uterotonic
agents?’ and in extreme cases uterine tamponade,
compression suture, ligation of internal iliac arteries
and even hysterectomy may be needed.’'3

obstetric

Hypertensive disorders of pregnancy and its
complications* particularly preeclampsia/eclampsia,
and HELLP syndrome are the leading causes of
maternal and fetal morbidity and mortality. Its
management includes organ system support, intensive
monitoring, mechanical ventilation, treatment of the

complications.®

Usually1-3% of the pregnant women present with
cardiac diseases; among them death occurs in
10—15% cases.*® Management in the ICU should be
started with optimization of maternal hemodynamic
status, maintenance of fetal perfusion, vassopressors
according to fetal wellbeing®® along with regular
fetal monitoring every 4 hourly and arrangement of
emergency cesarean section.

In case of development of maternal cardiac arrest*’ after
20 weeks gestation, cardio-pulmonary resuscitation
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should be conducted according to Advanced
Life Support (ALS) guidelines with left uterine
displacement to prevent aortocaval compression® and
perimortem cesarean section should be commenced
within 4 minutes® and delivery within 5 minutes of
the cardiac arrest.*

The aims of our study were to evaluate the indication
of critically ill obstetric patients who needed intensive
care support, to assess the fetomaternal outcomes
and to observe the applications of different types of
interventions needed for the management of these
cases.

Materials and Methods

This retrospective study was conducted at Intensive
Care Unit of the Enam Medical College Hospital in
Bangladesh, with 105 critically ill obstetrics patients
who were admitted in ICU during the period of June
2014 to December 2017 under the Department of
Anesthesiology and Intensive Care Unit and Obstetrics
and Gynecology.

The critically ill life-threatening patients requiring
advanced respiratory or ventilator support or needed
care of two or more organ system support were
account as the criteria for ICU admission. Critically
ill obstetric patient following an accidental injury,
poisoning cases were excluded from our study.

Data were collected from the medical records of
Obstetric and Intensive care unit in a preformed sheet
which include age, sex, para, gravida, perinatal status,
the reason for ICU admission, primary diagnosis, uses
of interventions, length of ICU stay, outcome. Data
were analyzed by SPSS 20.0. “’p” value of < 0.05 is
considered as statistically significant.

After admission to the ICU primary resuscitation
was done at first then detailed history was taken
simultaneously then arterial blood gas analysis was
done to identify respiratory failure, to assess the acid
base status then several types of intervention were
done immediately as per ICU protocol.

In case of respiratory failure endotracheal tube
intubation was done for maintaining invasive positive
pressure ventilation. lonotropic support was provided
as per required along with insertion of central venous
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line. Then other necessary laboratory investigations
were sent and in case of need portable USG, ECG,
X-ray was done.

Intense monitoring was done hourly, in case of
antipartum cases fetal heart rate was observed every
4 hourly with routine continuous cardiotocography
(CTQ). Obstetric team was kept ready all the clock
round for conduction of normal delivery or emergency
cesarean section and pediatricians for managing the
neonate, in case of need baby was shifted to Neonatal
ICU.

Regular consultation was taken from Obstetrician,
pulmonologist, cardiologist, nephrologists,
neuromedicine, internal medicine specialist and
compilation of all opinion were considered by the head
of the ICU and definite treatment plan was taken as
per primary diagnosis. All medications were advised
as per the categories of fetomaternal wellbeing.

In case of hypovolumic shock management was done
as per transfusion protocol. In case of hypertensive
disorders emphasis was given to maintain organ
system support and convulsion was controlled by
magsulph and other anticonvulsant drug. Septicemic
shock was managed as per RCOG guidelines, other
critical conditions were managed as per treatment
guidelines. In case of renal failure dialysis was
given within the intensive care unit as per advise of
nephrologists.

Regular follow up was done and treatment schedule
was modified according to need. After improvement
of the patients conditions all patients were shifted to
step down ICU then finally to the obstetric ward.

Results

During the study period about 3,939 patients were
admitted in the ICU. Among them 105 critically ill
obstetric patients were selected for our study. It is
2.66% of the total ICU admission.

Among 105 subjects, 13 (12.38%) were found below
20 years of age, 52 (49.52%) were found between 20
to 25 years, 28 (26.66%) were found between 26 to
30 years of age and only 12 (11.42%) were above 30
years (Fig 1).
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Fig 1. Distribution of the critically ill obstetric

patients according to age

Regarding gestational age, most of the patients
presented within 36 weeks. Forty one (39.0%) were
found below 35 weeks of gestation and 64 (61%) were
found above 35 weeks of gestation (Table I) and mean
gestational age was found 35.6+2.5 weeks.

Table I: Distribution of patients

gestational age

according to

Gestational age Frequency Percentage
<35 weeks 41 39.0
>35 weeks 64 61.0
Total 105 100

Majority of the patients admitted to the ICU were
found as referral cases from outside of the hospital.
Sixty four (60.95%) were referred cases and 41
(39.05%) were from the Obstetrics and Gynecology
ward of our hospital. During admission, most of the
patients (71.42%) were postnatal cases (75/105) and
antenatal cases were 28.58% (30/105) (Table II).

Table II: Perinatal status of the critically ill obstetric

patients to the ICU
Obstetric cases Frequency Percentage
Antenatal 30 28.58
Postnatal 75 71.42
Total 105 100

The most common reason for ICU admission
was obstetric hemorrhage (50.47%) followed by
hypertensive disorders (32.38%) which include
preeclampsia, eclampsia, HELLP syndrome and
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medical complications (17.15%) such as puerperal
sepsis, peripartum cardiomyopathy, valvular heart
diseases, DIC, anesthetic complications, stroke, acute
renal failure etc. (Table III).

Table III: Reasons for ICU admission of study
population

Reason for admission ~ Frequency  Percentage

Obstetric hemorrhage 53 50.47

Hypertensive disor- 34 32.38

ders (preeclampsia,

eclampsia, HELLP

syndrome)

Medical complications 18 17.15

Total 105 100
During managing the critical cases several

interventions such as arterial blood gas analysis,
endotracheal intubation, artificial respiration with
the aid of mechanical ventilation, central venous line
insertion, uses of vasopressors or ionotropic agents,
transfusion of blood and blood products, dialysis in
cases of acute renal failure, evacuation of hematoma
from the uterus, uterine artery ligation, uterine
tamponade, obstetric hysterectomy etc. were done
(Table IV).

Table IV: Interventions needed in ICU

Interventions Frequency Percentage
Mechanical ventilation 52 49.50
Vasopressors or 61 58.09
ionotropic agents

Blood and blood products 88 83.80
Evacuation of hematoma 22 20.95
from the uterus

Uterine tamponade 06 5.07
Uterine artery ligation 04 3.08
Obstetric hysterectomy 16 15.23
Dialysis 08 7.02

Maximum number of the patients (46/105) were
discharged from the ICU within 2 days, 26 needed to
stay 2—3 days, 23 needed to stay 3—5 days and a few
number of patients (10/105) stayed more than 7 days
(Table V). Twenty seven patients died and most of
them (21) were due to delayed referral.
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Table V: Distribution of patients according to length of stay in ICU

Length of ICU stay Sur\g:/:aégg)r oup De?rtlliég;;)up Total (n=105) Percentage
<48 hours 34 12 46 43.80
>48—72 hours 20 6 26 24.76
>72-120 hours 18 5 23 21.90
>120-240 hours 6 4 10 9.52

Discussion

Management of critically ill obstetric patients is a great
challenge in the ICU of a tertiary care hospital as most
of the patients are admitted in a critical condition from
the low resource setting health complex, maternity
center, clinics as a delayed referral cases due to lack
of good transport facilities, poor socioeconomic
condition even sometimes for taking delay in decision
about transfer as our male-dominated society does not
want to spend more money. During the study period,
the total 105 patients were admitted which was about
2.66% of total ICU admission (105/3939). This result
is almost similar to a study done by Demirkiran et al*
where they found 2.6% of all ICU admission.

Most of the patients in our study were admitted as
postnatal cases (71.42%) whereas antenatal cases
(majority came during third trimester) were 28.58%.
Leung et al*! found 78% (n=39) postnatal cases which
is slightly higher than our study on the other hand
Bhat et al** found 70.80% postnatal cases which is
almost similar to our study.

The most common indication for Intensive Care
Unit admission of our study was found as obstetric
hemorrhage 50.47% which is almost similar to a study
by Ashraf et al*> where they found 51% hemorrhagic
patients. Obstetric hemorrhage also found the number
one leading cause of ICU admission in several other
studies like the study by Dasgupta et al'’, Leung et al*!,
Bhat et al*?, Qureshi et al*’. In our study for managing
obstetric hemorrhage besides medical management
sometimes surgical intervention was also needed such
as peripartum hysterectomy (15.23%), uterine artery
ligation (3.08%), uterine tamponade (5.07%) and
evacuation of hematoma (20.95%).

Pregnancy-related hypertensive disorders were found

as the second most common cause of admission
32.38%. several other studies like Dasgupta et
al'’ (26.83%), Leung et al*' (14%), Bhat et al®
(26.2%), Ashraf et al* (18%), Orsini et al’ also found
hypertensive disorders as the second most common
cause like our study whereas several others studies
found it as the most common cause of ICU admission
such as study by Roksana et al’° (59.6%), Yelmanchili
et al* (68%), Saha et al* (42%), Aldawood* (28%).

In our study total 49.5% (52/105) patients were
required mechanical ventilation which is almost
similar to a study Ashrafet al?, they required about 47%
mechanical ventilation, another study by Lapinsky et
al*’ found 42% requirement of mechanical ventilation.
Several other studies showed higher percentage of
mechanical ventilation requirement such as study
by Dasgupta et al'® (81.95%;168/205), Leung et
al*! (58%;29/50), Bhat et al** (63%; 41/65). Several
studies also showed lower percentage than our studies
such as study by Yelmanchili et al** (6%), Saha et al*®
(12%).

Maternal death is never expected to a family rather
it accounts as a tragic event as pregnant women are
usually young healthy and their death leads to several
problems for the family, society and also for the
newborn baby.*® The majority of pregnancy-related
death can be prevented by immediate management of
life threatening complications and effective obstetric
critical care support although many are unpredictable,
many are attributed to pre-existing diseases.* In our
study maternal mortality was observed about 25.71%
(27/105,). Our result is almost closer to a study by
Bhadade et al® (30.3%). Several studies reported
higher percentages of maternal mortality like Bhat
et al* (33.8%, 22/65) and Dasgupta et al'® (33.66%,
69/205). Study report of Qureshi et al* (21.64%,
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42/194), Ashraf at al’> (13%, 7/55), Saha et al* (6%,
3/50) found lower percentages which is may be due
to most of the cases were admitted as delayed referral
cases.

The need for admission into the Intensive Care Unit
for critically ill obstetric patients is unpredictable.
The need for ionotropic and ventilator support are
the main cause of admission and multi-organ failure
is the main cause of maternal death. Early detection
of the critical condition, health education, awareness,
regular antenatal check-up, establishment of well-
organized eclampsia ward and high dependency
unit, recruitment of expert staff may reduce both the
maternal and fetal morbidity and mortality.
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