Int. j. adv. multidisc. res. stud. 2023; 3(1):521-527

Received: 06-12-2022
Accepted: 16-01-2023

ISSN: 2583-049X

International Journal of Advanced Multidisciplinary

Research and Studies

Developing a Feasible Scoring System for Critically Il Obstetric Patients in Intensive

Care Units in Resource Limited Settings

1 Fagbohun AO, 2 Adebowale AA, 2 Smith SK

1.2.3 Consultant Anaesthetist, Department of Anaesthesia, Lagos State University Teaching Hospital, Lasuth, Ikeja, Lagos,

Nigeria

Corresponding Author: Fagbohun AO

Abstract

Background: Maternal mortality is a challenge to the health
care system especially in developing countries. One of the
strategies of reducing maternal mortality is the care of the
critically ill obstetric patients in the Intensive Care Unit
(ICU). The clinical state of these patients at admission
remains a major determinant of their outcome.

Evidence based assessment tools such as the Acute
Physiologic Assessment and Chronic Health Evaluation 11
(APACHE 11) and the Sequential Organ Failure Assessment
(SOFA) scores have been used to stratify and prognosticate
obstetric patients in the ICU but are limited by some
shortfalls. The Modified Obstetric Early Warning Signs
scoring system (MOEWS) has been suggested to serve this
purpose devoid of the shortfalls.

Objective: This study retrospectively compared the
MOEWS to the APACHE |1 and SOFA scores in predicting
the outcome of critically ill obstetric patients in the ICU
with the aim of developing a scoring tool adaptable to a
resource limited setting.

Method: An evaluation of the scoring systems as prognostic
tools was done. The primary outcome was the predicted
maternal mortality by the scoring tools as against the actual

maternal mortality observed while the secondary outcomes
were mechanical ventilation, use of vasopressors and length
of ICU stay.

Results: The area under receiver operator characteristic
(AUROC) curve of MOEWS, SOFA, and APACHE Il for
prediction of maternal mortality was 0.794 (95% ClI, 0.649-
0.818), 0.684 (95% CI, 0.594-0.772), and 0.724 (95% ClI,
0.641-0.828), respectively.

The standardized mortality rate (SMR) indicated that all the
three scoring systems were comparable in predicting
maternal mortality. The MOEWS correlated more
significantly with the length of ICU stay (p = 0.029, R =
0.138) and number of hours on ventilation (p = 0.025, R =
0.228). Statistical Analysis of ICU parameters showed that
hospital stay (p = 0.011), and ventilation days (p = 0.014)
were significant predictors of maternal outcome. Age (p =
0.789) and ICU stay (p = 0.701) were not significant.
Conclusion: The MOEWS scoring system which is
comparable to other commonly used scoring systems will be
of wvalue in resource limited settings in developing
management protocols for obstetric patients in the ICU.

Keywords: Critically Il Obstetric Patients, Intensive Care Units, Maternal Mortality Rate, Predictive Scoring Models,

Clinical Outcomes

1. Introduction

Maternal mortality is a challenge to the health care system especially in the developing countries where more than 99% of the
worldwide maternal mortality occurs. Sub-Saharan Africa and South Asia account for 86% of maternal deaths worldwide.
Nigeria and India account for about 34% of global maternal deaths [ 2. As at 2020, Maternal Mortality Rate (MMR) in Nigeria
was 814 deaths /100,000 live births compared to 23.8 deaths /100,000 live births in the United States of America, USA. The
USA has the highest maternal mortality rate of the developed countries [ 2, One of the targeted goals at reducing maternal
mortality is the care of the critically ill obstetric patients in the Intensive Care Unit (ICU). The mortality rate of obstetric
patients admitted into the ICU in developing countries is higher compared with their counterparts in the developed world 41,
Several factors have been cited for this high disparity which includes poor education of the pregnant women on the importance
of antenatal care, low socioeconomic status of these women, lack of accessible and affordable well-staffed and equipped
antenatal care services, delayed referral, poor education of health care providers attending to these women on early diagnosis
of critically ill mothers so that appropriate and prompt intervention can be instituted, delayed referral to point of care where
required facilities for needed interventions are available, lack of adequate dedicated and affordable intensive care facilities and
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lack of health care personals proficient in the knowledge and
required skill in the ICU ©® €l The single most important
factor that has been observed is the clinical state of the
critically ill obstetric patients at admission into the ICU.
This remains the major determinant of the outcome of ICU
care [* & 71, Therefore, identifying the need for ICU care
early and commencing prompt and appropriate targeted care
will improve patients’ outcome in the ICU [ 61,

The use of evidence-based assessment tools for risk
stratification and prognostication of these patients from the
point of admission into the ICU, has been suggested to
reduce mortality among obstetric patients in the intensive
care unit as it will assist the intensivist to stratify patients
according to needs, predict prognosis and commence early
appropriate care of these patients . Stratification and
prognostication allow for development of protocols for
immediate deployment of needed human and material
resources as appropriate and also helps in giving informed
counseling to the patients and their family with regards
prognosis and cost of care [ 10111,

The APACHE and SOFA scoring systems have been
modified for use in obstetric patients in the ICU with their
major shortfall being that they cannot be fully administered
at the point of admission into the ICU as laboratory results
will be required and also physiological changes in the
pregnant woman may yield high APACHE or SOFA scores
thus over predicting mortality. The MOEW score has also
been used in some studies and its benefits includes its non-
requirement of laboratory results at the point of admission as
it is based on clinical parameters only, it considers the
physiological changes in pregnancy and it is less
cumbersome and simple to calculate 21,

This study compared the MOEWS to the APACHE Il and
SOFA scores in predicting the outcome of critically ill
obstetric patients in the ICU with the aim of developing a
scoring tool adaptable to a resource limited setting.

2. Methodology

This retrospective cross-sectional study was conducted in
our ten bedded multi-specialty ICU at the Lagos State
University Teaching Hospital (LASUTH). Study subjects
included all obstetric patients admitted to the ICU between
January 2020 and January 2022, a period of 24 months. The
admissions comprised inpatients on admission within the
hospital whose clinical states deteriorated and outpatients
referred from private clinics and other public hospitals to the
LASUTH obstetrics and gynaecology emergency
department and thereafter to the ICU for further care. The
inclusion criteria included all obstetrics patient admitted into
the ICU during pregnancy or within 42 days of the
termination of pregnancy. These obstetrics patients must
have their complete management data available for review
to be included in the study.

During the period under review, 62 patients were admitted
into the ICU. Records of 4 of the patients could not be
traced hence were excluded from the study. Data from 58
participants were analyzed. Eight (13%) of them were
booked patients within the facility while the remaining 50
(86.2%) were obstetric patients referred from other private
and public facilities for critical care. The socio-
demographic, obstetric and ICU related data were retrieved.
Demographic data included the patient’s age, presence of
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comorbidities, date of admission to the hospital, antenatal
status (booked/unbooked). Obstetrical data included the
parity, mode of delivery, complications related to pregnancy
and maternal outcome. The date of admission into the ICU
and ICU interventions such as mechanical ventilation,
hemodialysis, and the use of vasopressors were recorded.
The patient’s disease severity was measured by APACHE 11,
SOFA and MOEWS scoring systems using data within 24
hours of admission into the ICU to predict their prognosis as
recorded in their folders.

The primary outcome of the study was to compare the
maternal mortality as predicted by the APACHE 11, SOFA
and MOEWS against the actual maternal mortality observed
while secondary outcome was to analyze the need for
mechanical ventilation, use of vasopressors and length of
ICU stay. Categorical data were expressed as percentages.
Continuous data were reported as mean + SD. Data were
analyzed by SPSS version 26. An Area under receiver
operator characteristic Curve, (AUROC) was generated for
PMR of all the scores.

3. Results

During the period under review, a total of 345 patients were
admitted into the ICU. 62 of these patients (17.97%) were
critically obstetric patients. Records of 4 of the patients
could not be traced hence they were excluded from the
study. Data from 58 participants were analyzed. Eight (13%)
of the patients were booked patients within the facility while
the remaining 50 (86.2%) were unbooked. (Table 1) This
table showed that 8 patients were admitted with
comorbidities and the mean age of admission was 25.54 +
4.24 years.

Table two depicted the obstetric data. 32 patients (55.17%)
were admitted in the post natal period while 26 patients
(44.82%) were admitted in the antenatal period. Many of the
patients had low parity. Table 3 showed the causes of
maternal deaths.18 (31%) of the 58 patients admitted died.
All the six patients that died from haemorrhage and the four
from sepsis were all unbooked. The commonest causes of
admission into the ICU were haemorrhage (51.7%),
hypertensive disorders (13%) and sepsis (12%). (Fig 1) Of
the 30 patients (51.7%) admitted secondary to haemorrhage,
post-partum haemorrhage accounted for 60%, abruption
placenta 13%, placenta praevia, uterine rupture and ruptured
ectopic each accounted for 6.66%. five (62.5%) of the
hypertensive patients had eclampsia while three (37.5%) had
HELLP syndrome.

In table 5, the age of the mothers and length of ICU stay
were not significant in predicting maternal outcome. (p
value 0.789 and 09.701 respectively) while the ventilation
and hospital stay were significant in predicting maternal
outcome (p value0.011 and 0.014 respectively)

Table six showed MOEWS having the highest Standardized
Mortality Ratio. The correlation of the scoring models with
secondary maternal outcome was displayed in table seven
with MOEWS correlating more with length of ICU stay and
number of hours on the ventilator. The Area under receiver
operator characteristic curve, (AUROC), sensitivity,
specificity, positive predictive value and negative predictive
value of the scoring models for prediction of maternal
mortality were displayed in table eight.
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Table 1: Demographic Data

www.multiresearchjournal.com

S. No Characteristics No Percentage (%)
Age mean + SD
! 2554 +£4.24 58
Medical History
Diabetes 2 3.44
2 Cardiac disease 3 6.80
Hepatitis B/C 1 1.70
Bronchial Asthma 2 3.44
Antenatal
3 Booked 8 13
Unbooked 50 86.2
Table 2: Obstetric Data
S. No Characteristics No (58) Percentage (%)
Antenatal Admissions 26 44.82
Parity
1 Gravidal 12 46.1
Gravida2 8 30.77
>Gravida3 6 23.07
Postnatal Admissions 32 55.1
Parity
2 Paral 15 46.88
Para2 10 31.25
>Para3 7 21.88
Gestation in Weeks
First Trimester 6 10.34
3 Second Trimester 7 12.06
Third Trimester 10 17.24
Post-Partum 35 60.34
Mode Of Delivery
4 Normal Vaginal delivery 9 15.51
Emergency LSCS 11 18.96
Ex Lap 25 43.10
5 Medically managed cases 5 8.62
Table 3: Causes of Maternal Deaths
S. No Cause of Death Frequency n=18 % Booked % Unbooked
1 Haemorrhage 6 0 6
2 Sepsis 4 0 4
3 Eclampsia 2 1 1
dxed4 Acute Kidney injury 3 0 3
5 Cardiac related (Cardiomyopathy) 2 1 1
6 Congestive Cardiac failure 1 0 1
Table 4: Statistical Analysis of ICU Parameters
Variable Mean +SD Survival Mean + SD Death P Value
Age 24.24 +0.622 24.36 £0.144 0.789
ICU stay 6.62 +0.52 3.48+1.20 0.701
Hospital Stay 9.61+0.512 5.82+1.19 0.011
Ventilation (Days) 2.38 £0.42 482+1.21 0.014
APACHE Il Score 12.68+6.09 35.72 + 1.66 0.000
SOFA Score 6.62 £ 0.82 154 +1.748 0.000
MOEWS Score 7.55 +3.58 13.55 +4.87 0.000
Numbers of hours on Vasopressors 48.68 £27.60 52.45+22.72 0.607
Number of Dialysis Session 23.50 + 2.00 36.40+18.64 0.720
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Table 5: Clinical Characteristics and Laboratory Parameters

Parameter Mean +SD Interquartile Range
Heart Rate (bpm) 115+ 18.40 101124
Respiratory rate 23.65 +6.53 16 - 29
Temperature 38.5+1.60 37-39
Systolic Blood Pressure 105.5 + 28.5 76 — 122
Diastolic Blood Pressure 63 +22.5 63 —90
Oxygen required to maintain SPO2 at 96% 85.6 £20.7 85— 95
Fraction of inspired oxygen (F102) 0.45+0.18 02-04
Serum potassium (meg/L) 3.82+0.8 3.3-45
Serum Creatinine (mg/dl) 1.72+£1.95 0.75-2.0
Serum Sodium (meg/L) 135.72 + 8.52 135 - 145
Serum Billirubin 158 +1.74 09-21
Hematocrit % 25.65 £ 5.58 19-32
WBC Cells/Ul 17,000 + 5,000 12,800 — 22, 500
Platelet count U/I 225,000 + 115,000 120,000 - 300,000
Glasgow Coma Scale 12.05+2.07 10-15

Table 6: Standardized Mortality Ratio of Apache 11, Moews, and Sofa Scores

Score Observed maternal mortality (%) | Predicted maternal mortality (%) Standardized mortality ratio (%)
Apache Il score 31.00 47.50 67.42
Moews score 31.00 38.30 68.95
Sofa score 31.00 42.70 63.40

Table 7: Correlation of Apache Il Moews and Sofa Scores with Secondary Material Outcomes

Secondary Outcome Apache Il Moews Sofa
Length of stay in the ICU in days Correlation coefficient 0.080 0.25 0.095
P Value 0.12 0.039 0.16

N 58 58 58
Numbers of hours on vasopressors Correlation Coefficient 0.14 0.07 0.04
P Value 0.22 0.61 0.84

N 13 13 13
Numbers of hours on ventilation Correlation Coefficient 0.20 0.32 0.07
P Value 0.05 0.025 0.54

N 16 16 16

Table 8: Area under Receiver Operator Characteristic Curve, (Auroc), Sensitivity, Specificity, Positive Predictive Value and Negative
Predictive Value of Apache li, Moews, and Sofa Scores for Prediction of Maternal Mortality

Scores AUROC p value Cutoff Sensitivity Specificity POSItIV\(jaFI)L(ZdICtIVG Negat“(;ﬂ:d'c“ve
APACHE [0.724 (95% CI-0.641 10 -, *|92.65 (95% CI = 85-79.16 (95% Cl = 73.4-/66.7 (95% CI = 54.4-95.3 (95% CI = 93.6-

I 0.288) ' 95.5) 86.4) 7625) 97.2)
0.794 (95% CI = 0.649— 93.87 (95% CI = 83—85.92 (95% CI = 79.3_74.2 (95% Cl = 52.8-97.2 (95% CI = 92.4—

MOEWS 0.878) <0.0000) >8 97.2) 83.6) 65) 96.5)
0.684 (95% Cl = 0.594— 91.31 (95% Cl = 8176.22 (96% Cl = 66.6-| 59.6(95% CI = 54.3— [92.5 (95% CI = 89.4—

SOFA 0.772) <0.0001 >6 95.5) 84.7) 63.8) 96.9
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Fig 1: Incidence of ICU Admissions
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Vertical axis: Frequency of admission in percentage
Horizontal axis: Causes of ICU admissions

Key:

Haemorr: Haemorrhage
HTN: Hypertensive Disorders
PE: Pulmonary embolism
AR: Anaesthesia related

DM: Diabetes Melithus

4. Discussion

Sixty-two critically ill obstetric patients were admitted into
the ICU during the period under review. This represents
17.97% of the total ICU admissions. This is comparable to
the findings of Embu and colleagues who observed that their
obstetric admissions were 17.29% of their total ICU
admissions (13). The mean distribution of age of obstetric
ICU patients in the index study was 25.54 + 4.24 years
which is similar to what has been observed in other studies
within Nigeria and other low to middle income countries [
4 This is in contrast to findings from studies from
developed countries which reported a relatively higher
maternal age [> 161, The disparity in age distribution can be
attributed to the younger age of marriage and subsequently
early pregnancy seen in our environment in contrast to the
culture of early exposure to contraceptive techniques and the
ease of assessment of these contraceptive methods in the
developed countries [,

Eight (13.79%) of the patients admitted into the ICU had
associated co-morbidities (table 1). Hypertension was the
most common medical condition existing pre-morbidly in
this population (6.8%). The gestational age of critically ill
obstetric patients may reflect the indication for ICU
admission and this has varied in different reports. ICUs with
postpartum hemorrhage being the main indication for
admissions reported a higher gestational age of more than 34
weeks, while 1CUs with most patients presenting with
pregnancy induced hypertension, PIH have a relatively
lower gestational age [820. in the current study,
haemorrhage was the most prominent indication for ICU
admission (51.7%, Fig 1) and our patients presented with a
higher gestational age (table 2). In contrast, Kumar et al. 4]
reported more patients with PIH than hemorrhage and their
patients had lower gestational ages. While some earlier
studies have suggested higher maternal mortality in women
with three or more parity 2?4 this was not the case in our
study. Higher parity did not impact on the maternal outcome
significantly.

Kumar et al. reported less ICU admissions secondary to
haemorrhage as most of their deliveries were adequately
supervised by appropriately trained personnel. In our
situation, most of our bleeding patients were referred from
peripheral centers. The six patients that died from
haemorrhage were all unbooked, referred from other centers
in critical conditions as at the time of admission into the
ICU as evidenced by the scoring systems. Similar pattern
was observed by Adeniran and colleagues B! who
documented that clinical condition of critically ill patients at
admission into the ICU is a major determinant of their
outcome. Another common cause of ICU admission are
complications from elevated blood pressure 4. In this
study, 8 patients (13%, patients were reported to have
hypertensive related disorders. 5 of them had eclampsia with
3 subsequently developing HELLP syndrome and 2 dying
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thereafter (table 3). Seven of our patients (12%) presented
with sepsis. Some of the patients that presented with sepsis
had surgical interventions before they were referred from
their primary facilities. All the four mortalities from sepsis
were unbooked patients referred to our center. They arrived
at the ICU in very poor clinical conditions and often beyond
the golden sepsis hour. This may explain the associated
maternal mortality which occurred in these patients who had
presented in septic shock. Although more patients were
admitted into the ICU secondary to hemorrhage, many
survived as blood and blood products are available in our
institution being a tertiary facility. Hence, we had less
mortality from haemorrhage. Certain parameters and ICU
interventions are said to influence the pattern of outcome of
critically ill obstetric patients. These include the age of the
patient, duration of ventilation, duration on vasopressors,
length of ICU stay and hospital stay. (4, 6, 7). In the index
study, statistical Analysis of ICU parameters showed that
hospital stay (p = 0.011), and ventilation days (p = 0.014)
were significant predictors of maternal outcome. Age (p =
0.789) and ICU stay (p = 0.701) did not affect maternal
mortality significantly.

Despite ICU care, 18 of our patients (31%) died. This
corresponds to the finding from other studies done in
various ICU facilities across the country who had also
recorded high mortality rates in their ICU B, The maternal
mortality rate reported in ICUs in developing countries is
higher than that reported from developed nations. While
some studies have reported zero mortality, 22 the mortality
rate was consistently below 5% in other reports from ICUs
of developed countries 2%, The high mortality rate in the
developing countries can be attributed to the late
presentation of these patients and delay in diagnosis of their
rapidly deteriorating clinical conditions which would have
triggered earlier needed ICU interventions.

In our experience, a higher severity of illness score at
admission, requirement for ventilator support, number of
days on ventilation, (p = 0.014) and the length of hospital
stay, (p = 0.011) all predisposed these patients to a poorer
outcome. We observed that mortality was higher in patients
with higher scores in all the scoring models assessed
including the MOEWS. Critically ill obstetric patients with
normal values of Modified Obstetric Early Warning Score
had lower mortality rate, while those with high Modified
Obstetric Early Warning Score values had poorer outcome.
The age of patient, need for inotropic support and length of
ICU stay have also been identified as predictors of poor
maternal outcomes 21, However, in the index study, age, (p
= 0.789), inotropic support (p = 0.607) and length of ICU
stay, (p = 0.701) did not predict maternal outcome. The
MOEWS correlated more significantly with length of ICU
stay (p = 0.039) and the number of hours on ventilation (p =
0.025). This was not the case with APACHE Il and SOFA
scores.

In this study, the MOEWS was statistically significantly
comparable with the APACHE 11 and SOFA scoring
models in predicting maternal mortality. The standard
mortality ratio was highest in MOEWS. (MOEWS had the
value closest to one, table 6). This suggests that the
MOEWS had the best predictive value compared to
APACHE 11 and SOFA scores. Furthermore, The MOEWS
had a moderate cut-off threshold of >8 compared to >10
and > 6 for APACHE and SOFA respectively. The cut off
value is the dividing point on a measuring scalar. If the
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score is excessively high, it predisposes to fewer prediction
of false negative outcomes (mortality rate) but more false
positive survival rate. Similarly, the MOEWS had a
sensitivity of 93.87% and a specificity of 85.92% in
predicting maternal mortality thus it has a lesser tendency
for predicting false survival and false mortality respectively.
(25) The AUROC (table 8) of the MOEWS was higher
compared to that of APACHE 11 and SOFA scores also
suggesting that the MOEWS is a better performance model.
These findings correlates with that observed in a
retrospective cohort study performed by Khergade et al. 2
Unlike the APACHE 11 and SOFA scoring systems that did
not put into consideration the physiological changes in
pregnancy which could predispose to a falsely elevated
estimated maternal mortality rate, the MOEWS model
considers the physiological changes observed in pregnant
women. Another benefit observed with the MOEWS s that
it is less cumbersome, easier to calculate and does not
require laboratory parameters which may be an added
advantage in resource limited settings.

5. Conclusion

The MOEWS scoring system which is comparable to other
commonly used scoring systems will be of value in resource
limited settings in developing management protocols for
obstetric patients in the intensive care unit.
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