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Abstracts
Introduction Medical disorders complicating pregnancy have recently emerged as the most common cause for maternal 
morbidity and mortality and it is important to predict mortality risk when they present in moribund state to emergency 
obstetric care so as to take and timely effective measures to prevent mortality.
Methods This prospective observational study was conducted over 6 months among pregnant and post-partum women with 
medical disorders who sought emergency obstetric care at a tertiary care hospital. Severity of morbidity was assessed using 
SOFA and APACHE II scores at admission.
Results Of the 128 women, 87.5% were pregnant, and 12.5% were post-partum. Hypertensive disorders, cardiac disorders, 
neurological disorders and infective disorders were 24.2%, 22.6%, 14% and 9.4%, respectively. The optimal cut-off SOFA 
score was 2 (AUC = 0.739) with 66% sensitivity and 71% specificity and APACHE II score cut-off was 6 (AUC = 0.732) 
with a sensitivity of 60% and specificity of 78% in predicting severe maternal morbidity. The median scores of APACHE II 
and SOFA are 14 and 4, respectively, for non-survivors and for survivors it was 4 and 1.
Conclusion Hypertensive disorder was the most common medical disorder, but severity was high in cardiac disorder. SOFA 
and APACHE II scores are good predictors of morbidity and mortality risk.
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Introduction

Medical problems may interfere with the physiologic 
adaptations of pregnancy and cause poor pregnancy out-
comes. In the current scenario, pregnant women with medi-
cal disorders are increasing, mainly due to demographic, 
lifestyle factors and most often get referred to tertiary care 
with complications. The later age of getting married and 
advanced age at conception are the main factors. Mothers 
and Babies: Reducing Risk through Audits and Confidential 
E enquiries (MBRRACE) report in 2011–2013 reported that 

two-thirds of maternal deaths were in women with medical 
comorbidities [1]. Identifying and predicting mortality risks 
will help in providing better care. SOFA (Sequential Organ 
Failure Assessment) and APACHE II (Acute Physiology 
And Chronic Health Evaluation II) scores are scores used 
in critical patients in intensive care unit to predict the acute 
mortality risk. APACHE II score (range from 0 to 71) was 
derived from 12 physiologic measurements which includes 
temperature, blood pressure, heart rate, respiratory rate, arte-
rial pH, oxygenation, serum sodium, potassium and creati-
nine, haematocrit, white blood cell count and Glasgow coma 
score, in addition to chronic health status and age of the 
patient. SOFA score (range from 0 to 24) includes platelet, 
hepatic, respiratory, renal, cardiovascular and central nerv-
ous system functions. The objectives of this study were: 
(1.) to know the type and proportion of pregnant women 
with medical disorders seeking emergency care and (2.) to 
predict mortality risk by using SOFA (Sequential Organ 
Failure Assessment) and APACHE II (Acute Physiology 
and Chronic Health Evaluation II) scores. The purpose of 
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predicting mortality risk in these women is to provide effec-
tive and timely multidisciplinary care and also to counsel the 
attendants of the women regarding the seriousness of the 
condition and take informed consent.

Materials and Methods

This prospective observational study was conducted from 
April 2021 to September 2021 after obtaining ethical clear-
ance (JIP/IEC/2021/059). All pregnant and post-partum 
women (up to 6 weeks) with medical disorders who attended 
Emergency obstetric services at Women and Child Hospital 
(with dedicated obstetric ICU facility), JIPMER, Puduch-
erry, were included in the study.

Inclusion Criteria

1. Pregnant women who sought emergency obstetric care 
with pre-existing medical disorders or medical disorders 
diagnosed or developed during pregnancy.

2. Age > 18 years.
3. Post-partum women (≤ 6 weeks) with medical disorders.

Exclusion Criteria

Pregnant women with only obstetric complications, viz. 
obstetric haemorrhage, malpresentation in labour, PPROM, 
rupture uterus, cord prolapse and acute polyhydramnios.

Sampling Population and Sample Size Calculation

We included all pregnant women with medical disorders 
who came for emergency obstetric care over 6 months and 
assumed the proportion of pregnant women requiring ICU 
care with the medical disorder as 3% (based on records from 
JIPMER). The calculated absolute precision of 3% at 95% CI 
using the Open-Epi statistical tool number was 125. Subjects 
included in this study during the 6-month period (April 2021 
to September 2021) were 128.

Study Procedure

All women who satisfied the inclusion criteria were enrolled 
in the study. Patients were initially identified daily after 
referring to casualty admission register, confinement reg-
ister, eclampsia room, obstetric ICU register, critical care 
ICU register and on enquiries from colleagues of all units 
and staff nurses of various wards. The study procedure was 
explained to the patients and/or relatives. Informed consent 
and details were taken from the patient if she is conscious 
and oriented; otherwise, the same was obtained from the 

relative. Any referral letter, if present, was obtained from 
the case record.

A detailed history was taken regarding antenatal care 
and the reason for morbidity. General physical examination 
was carried out, and investigation reports were reviewed. 
The assessment was done using the clinical and laboratory 
parameters. The nature of complications, their management 
and organs involved were noted. Type of medical disorder 
diagnosed as per the system/s involved. The severity of 
the disease was assessed using mantel’s organ dysfunction 
criteria [2]. Mortality risk predicted using SOFA [3] and 
APACHE II [4] scores at the time of admission. Calculation 
of scores is shown in Appendix 1. All the women were fol-
lowed until discharge, the maternal and foetal outcomes and 
the causes of mortality were noted, and the data were entered 
into the data collection proforma.

Statistical Analysis

All data were computerized and analysed by SPSS software. 
All the continuous variables were expressed as mean, stand-
ard deviation or median with inter-quartile range based on 
normality of the data. All the categorical variables were 
expressed as numbers and percentages.

The SOFA score and APACHE II performance in pre-
dicting morbidity and mortality risk was determined using 
receiver operating characteristic (ROC) curves using 
STATA. The ROC curve was generated, and the cut-off 
value was determined to evaluate the usefulness of the 
SOFA score and APACHE II score to predict mortality for 
obstetric patients. The AUC-ROC curve obtained the power 
of discrimination, and their specific 95% CIs was used to 
show the precision of the estimate. Mann–Whitney U test 
was used to compare scores between the survival group and 
the non-survival group.

Results

There were a total of 4781 deliveries during this study 
period of six months. A total of 128 patients with medical 
disorders who approached for emergency obstetric care in 
the Department of Obstetrics and Gynaecology, JIPMER, 
were recruited and analysed.

Table 1 represents the clinicodemographic profile of 
subjects. The majority of women were in the age group 
of 20–25 years and mean age of 26.4 ± 4.9 years. BMI 
was in the normal range in 57% and the mean BMI of 
23.0633 ± 0.669 kg/m2. Most of the women (55.46%) were 
in the upper–lower socio-economic class according to 
modified Kuppusamy classification and the majority (82%) 
resided in rural areas. Referral cases constituted 76.56% and 
they were referred from various hospitals including medical 
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colleges, district hospitals, private hospitals and primary 
health centres for further management. Pregnant women 
constituted 87.5% at the time of admission and the rest were 
post-partum women delivered elsewhere.

Table 2 presents the obstetric status at admission. Most 
of the women were multigravidae (56.25%) and 43.75% 
(49/112) were primigravida. Among pregnant women, 75% 
(84/112) were in the third trimester, and among them, 75% 
(63/84) were preterm at the time of presentation. Twenty-
one women (18.75%) were discharged after management and 
continued their pregnancy.

Table 3 shows the type and severity of medical disor-
ders. Hypertensive disorders were the most common (25.7%) 
medical disorder in this study, followed by cardiovascular 
disease (22.6%) and neurological disease (12.5%). Regard-
ing the severity, which was assessed using Mantel’s organ 
dysfunction criteria, majority had cardiac dysfunction 
(32.21%) followed by liver dysfunction (15.25%), respira-
tory dysfunction (11.86%) and coagulation dysfunction 
(11.86%) (Table 4).

ROC curve was generated to assess the diagnostic accu-
racy of the APACHE II score to detect mortality risk. ROC 
curve was drawn by a nonparametric method using STATA 
(AUC = 0.7324, 95% CI = 0.64696; 0.81779, p < 0.001). 
The optimal cut-off was 6 with sensitivity and specificity of 
60.27% and 78.18% (Fig. 1).

ROC curve was generated to assess the diagnostic accu-
racy of the SOFA score to detect mortality risk. ROC 
curve was drawn by a nonparametric method using STATA 
(AUC = 0.7399, 95% CI = 0.65733; 0.82237, p < 0.001). 
The optimal cut-off was 2 with sensitivity and specificity of 
65.75% and 70.91% (Fig. 2).

Table 1  Clinicodemographic details of women included in the study

* Includes occupation of head of the family, education of the head of 
the family and total monthly income of the family

S. No Parameter Number 
(N = 128)

Percentage (%)

I Age in years
A  ≤ 20 3 2.34
B 20–25 58 45.31
C 26–30 47 36.72
D 31–35 14 10.94
E 36–40 5 3.91
F  > 40 1 0.78
II BMI (kg/m2)
A  ≤ 18.5 (underweight) 15 11.7
B 18.51–25 (normal) 73 57.0
C 25.01–30 (overweight) 34 26.6
D 30.01–35 (obese class I) 5 3.9
E  > 35.01 (obese class II) 1 0.8
III Socioeconomic status (modified Kuppusamy 

 classification*)
A Upper (score of 26–29) 0 0
B Upper middle (score of 16–25) 13 13 (10.16)
C Lower middle (score of 11–15) 40 40 (31.25)
D Upper lower (score of 5–10) 71 71 (55.46)
E Lower (score of < 5) 4 4 (3.13)
IV Area
A Rural 105 82.03
B Urban 23 17.97
V Referred cases 98 76.56
VI Obstetric status at admission
A Pregnant 112 87.5
B Post-partum 16 12.5

Table 2  Gestational age of 
pregnant women and status of 
post-partum women at the time 
of admission

S. No Obstetric status Gravidity Number Percentage (%)

I Trimester of Pregnancy Primigravida 
(N = 49)

Multigravida 
(N = 63)

112 87.5

a) First trimester 1 1 2 1.79
b) Second trimester 13 13 26 23.21
II Third trimester (GA in weeks) 35 49 84 75

Very preterm (28–31+6 weeks) 11 13 24 21.43
Moderate preterm (32–33+6 weeks) 6 8 14 12.5
Late preterm (34–36+6 weeks) 11 14 25 22.32
Early term (37–38+6 weeks) 6 10 16 14.29
Full term (39–40+6 weeks) 1 4 5 4.46
Post-term (41 to 42 weeks) 0 0 0 0

III Post-partum 10 6 16 12.5
a) Immediate post-partum 1 2 3 18.75
b) Within one week 6 3 9 56.25
c) More than one week 3 1 4 25
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Table 3  Major systems involved in the study population

S. NO Major Systems Involved Pregnancy 
N = 112

Post-partum 
N = 16

Total N = 128 Percentage (%)

I Hypertensive Disorders of Pregnancy 25 8 33 25.7
Severe Preeclampsia 7 1 8
HELLP syndrome 5 1 6
Eclampsia 13 6 17

II Cardiovascular disease 29 0 29 22.6
Valvular heart disease 12 12
Congenital heart disease 5 5
Prosthetic heart valve 5 5
Pulmonary artery hypertension 4 4
Cardiomyopathy 2 2
Heart block 1 1

II Neurological Disease 14 2 16 12.5
Seizure disorder 7 7
Intracranial haemorrhage 0 1 1
Meningoencephalitis 1 1
GBS (Guillain–Barre syndrome) 2 2
Cerebral venous thrombosis 1 1 2
Quadriparesis—Barter’s syndrome 1 1
Transverse myelitis 1 1
Idiopathic intracranial hypertension 1 1

IV Infectious Disease 9 3 12 9.4
COVID-19 5 5
Dengue 2 2
Sepsis 1 3 4
Cellulitis 1 1

V Haematological Disease 9 2 11 8.6
Pancytopenia 4 4
ITP (Ideopathic Thrombocytopenia) 3 3
DIC (Disseminated intravascular Coagulation) 0 2 2
Severe anaemia 1 1

VI Gastrointestinal disease 8 1 9 7.1
Chronic liver disease 2 2
Non-cirrhotic portal fibrosis 4 4
Acute Fatty Liver of Pregnancy (AFLP) 1 1 2
Pancreatitis 1 1

VII Connective tissue disorder 7 0 7 5.4
Systemic Lupus Erythematosus 6 6
Takayasu arteritis 1 1

VIII Renal disease—CKD 6 0 6 4.7
IX Endocrinological disorder 4 0 4 3.1

Diabetic Ketoacidosis 2 2
Hyperthyroidism 1 1
Primary adrenal insufficiency 1 1

X Poisoning (oleander seed) 1 0 1 0.8
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In this study, the median value of APACHE II score and 
SOFA score were high in the non-survival group when com-
pared to the survival group, which was statistically signifi-
cant. Hence, APACHE II and SOFA scores are good scores 
in predicting maternal mortality (Table 5).

SAMM (severe acute maternal morbidity) was 17.53 
per 1000 live births. There were 9 maternal deaths (7% 
of the study population). The maternal morbidity-to-mor-
tality ratio = SAMM/MD = 9.1; Mortality index = MD/
SAMM = 10.9%. MMR (maternal mortality rate) was 320.7 
per 1,00,000 live births. The perinatal mortality rate was 
49.9 per 1000 births.

The causes of maternal mortality were COVID-associated 
pneumonia and ARDS in 4, intracranial haemorrhage com-
plication of HDP in 2 and eclampsia with cardiac arrest in 
one women. One women died of meningoencephalitis  and 
another women of recurrent pregnancy loss with severe pul-
monary arterial hypertension with thrombotic thrombocyto-
penic purpura with IVF pregnancy.

Discussion

Due to advancements in the medical field and lifestyle fac-
tors, many pregnant women with medical disorders are get-
ting pregnant, and also medical diseases are newly detected 
during pregnancy. Medical illnesses are emerging as lead-
ing causes of maternal morbidity and mortality. It is crucial 
to predict the risk of mortality to monitor closely and take 
measures to prevent mortality. This is a prospective observa-
tional study in which prediction of mortality was undertaken 
using APACHE II and SOFA scores.

In this study, hypertensive disorders of pregnancy were 
the most common (25.7%), followed by the cardiovascular 
system (22.6%) and central nervous system (12.5%). This is 
similar to the studies of Demirkiran, Keizer et al. and Vargas 

et al., in which hypertensive disorder was the most common, 
viz. 73.6%, 62% and 25%, respectively [5–7].

In the present study, there were 59 (46%) cases who met 
the criteria of Mantel’s, but in the study by Pattinson et al. 
there were more cases (423 cases) with organ dysfunction 
and Parmar et al. showed only 38 cases (60%) with organ 
dysfunction [8, 9].  We found cardiac dysfunction as the 
most common organ dysfunction (32.21%), which was com-
parable with the studies by Pattinson et al. and Rohit Kumar 
et al., where cardiac dysfunction was 36.8% and 38.6%, 
respectively [8, 10].

APACHE II and SOFA scoring were employed in various 
studies to predict the mortality risk. In India, Sodhi et al. 
in Punjab conducted a prospective study on 48 obstetric 
patients in non-obstetric ICU from January 2015 to June 

Table 4  SAMM as per Mantel’s criteria at admission

S. no Mantel’s criteria Number 
(N = 59)

Percentage (%)

1 Cardiac dysfunction 19 32.21
2 Liver dysfunction 9 15.25
3 Respiratory dysfunction 7 11.86
4 Coagulation dysfunction 7 11.86
5 Renal dysfunction 6 10.17
6 Cerebral dysfunction 5 8.47
7 Immunological dysfunction 4 6.8
8 Metabolic dysfunction 1 1.69
9 Emergency hysterectomy 1 1.69

Fig. 1  Receiver operating characteristic (ROC) curve of the acute 
physiology and chronic health evaluation II (APACHE II) score to 
predict mortality in obstetric patients with medical disorders

Fig. 2  Receiver operating characteristic (ROC) curve of the Sequen-
tial Organ Failure Assessment (SOFA) score to predict mortality in 
obstetric patients with medical disorders
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2016. The mean APACHE II score for discharged patients 
was 10.11 ± 5.33 versus 22.60 ± 6.45 of patients who 
died. The mean SOFA score for discharged patients was 
4.81 ± 2.60 versus 12.10 ± 4.25 for patients who died. In the 
present study, the median APACHE II score of discharged 
patients was 4 (IQR 2–7) versus 14 (IQR 6.5–20.5) for death 
patients and the median SOFA score of 1 (IQR 0–3) for 
discharged patients versus 4 (IQR 3–6.5) for death patients. 
These values were lower than the study by Sodhi et al. [11]. 
Fadiloglu et al. conducted a retrospective study in Turkey 
from 2007 to 2017 among 160 patients and found an AUC 
of 0.971 for APACHE II with cut-off of 24.5 (sensitivity 
of 100% and specificity of 95.7%). AUC was 0.901 for the 
initial SOFA score and the cut-off value for the initial SOFA 
score was 3.5 (sensitivity of 100% and specificity of 67.4%) 
[12]. In the present study, AUC for APACHE II and SOFA 
scores were 0.7324 and 0.7399, respectively.

APACHE II with cut-off ≥ 6 (with a sensitivity of 
60.27% and specificity of 78.18%) and SOFA score with 
cut-off ≥ 2 (sensitivity of 65.7% and specificity of 70.9%) 
predicted maternal mortality. The cut of values were lower 
in the present study, but the median scores for non-survi-
vors were high. (APACHE-II was 14, and SOFA score was 
4.) In the prospective study by Rohit Kumar et al. which 
was conducted at New Delhi among 101 obstetric admis-
sions, AUC of SOFA and APACHE II were 0.867 (95% 
CI = 0.755–0.979) and 0.850 (95% CI = 0.720–0.980), 
respectively. Mean SOFA score of 7.02 ± 2.96 for survivors 
and 14.06 ± 4.61 for non-survivors. They reported mean 
APACHE II of 15.87 ± 4.92 for survivors and 28.94 ± 10.92 
for non-survivors [10]. In this study, the cut-off values were 
higher than our study. Monali Khergade conducted a cohort 
study in 250 obstetric cases at New Delhi and found AU-
ROC of APACHE II was 0.93 (95% CI 0.891–0.958) and 
cut-off of > 12 had a sensitivity of 93.85% and specificity 
of 82.16%, whereas the AU-ROC of SOFA score was 0.924 
(95% CI 0.884–0.954) with cut-off of > 5 had a sensitivity of 
92.31% and specificity of 76.22% [13]. Here also the cut-off 
values were higher than our study.

The lower cut-off values in the present study may be due 
to the assessment of scores within 24 h of admission. This 
was undertaken with the idea that the results/cut-off val-
ues of scores would be useful to counsel the future patients 
about morbidity and mortality risk. The scores should be 
done every day as once organ dysfunction occurs or becomes 

severe, the scores differ and the interpretation of morbid-
ity mortality risk changes. Mean SOFA score is calculated 
over a course based up on SOFA score of each day. SOFA 
score of 2 points or more is associated with hospital mor-
tality greater than 10% [14]. Some women who had organ 
dysfunction would have deteriorated later and developed 
SAMM or mortality as there were 82 women with SAMM 
at the time of discharge. Another reason for the low cut-off 
scores is that scores were applied to all women with medi-
cal disorders who were admitted through emergency ser-
vices and not only to those who were morbidly sick. Initially 
women with COVID-19 were admitted to Ward with fever 
and respiratory symptoms and diagnosed infectious cause 
of respiratory system. Moreover, 46% were classified as 
SAMM as per Mantel’s criteria of organ dysfunction.

Neto et  al. conducted a retrospective study in Bra-
zil among 279 women from 2013 to 2015 and found the 
APACHE II cut-off ≥ 9 with sensitivity 64.6% and specific-
ity of 78% and total SOFA cut-off ≥ 3 with sensitivity of 
67.7% and specificity of 88.8%. AUC of APACHE II was 
0.779 and SOFA was 0.833 [15]. Total SOFA had a better 
performance than the others for the prediction of mortality. 
These values were comparable to our study. Neto et al. also 
conducted another retrospective study in Brazil from 2002 
to 2007 and found 673 cases of severe maternal morbid-
ity were admitted in the ICU. The performance of the total 
maximum SOFA score for the obstetrical population with 
severe maternal morbidity was excellent with AUC 0.958 
(95% CI: 0.914–1.0). The total maximum SOFA score cut-
off 6 showed a sensitivity of 88.9% and specificity of 91.1% 
in predicting maternal mortality [16]. From this study, they 
concluded that SOFA score is an effective tool for predicting 
mortality. SOFA score is simple and easy to calculate than 
APACHE II score. From the above studies, it seems SOFA 
score to be an ideal scoring system for obstetric patients in 
predicting mortality risk.

Obstetric Outcome

Among pregnant women, 18.75% continued their pregnancy 
and were discharged. There was one ectopic pregnancy and 
three abortions. MTP was done in two cases for saving maternal 
life, and the indications were severe aortic stenosis with NYHA 
class III and another with severe pulmonary artery hyperten-
sion with right ventricular dysfunction. Forty pregnant women 

Table 5  Median value of scores 
in survival and non-survival 
group

*Mann–Whitney U test

Score Non-survival group (N = 9) Survival group 
(N = 119)

P-value*

APACHE II (median value) 14 (IQR 6.5–20.5) 4 (IQR 2–7) 0.0002
SOFA score (median value) 4 (IQR 3–6.5) 1 (IQR 0–3) 0.00036
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delivered vaginally, and 42 women underwent caesarean sec-
tion, and the most common indication for caesarean section 
was maternal deterioration (35%) followed by pathological 
CTG (21.43%). Thirty pregnant women were induced for vari-
ous indications; intrauterine foetal demise was the common 
indication (16.67%), followed by eclampsia (13.33%). Of total 
induced, 76.67% delivered vaginally. In the above mentioned 
studies, obstetric outcomes were not analysed. There were nine 
maternal deaths in our study population, and the most common 
cause of maternal death was associated with COVID-associated 
pneumonia and ARDS (45%).

There were 82 cases of SAMM at the time of discharge on 
follow-up, and hence, the SAMM ratio was 17.53 per 1000 live 
births during the study period; this was comparable to 17.8 per 
1000 live births in the study by Ps et al. but higher than the 
study by Norhayati et al. where the ratio was only 2.2 per 1000 
live births [17, 18]. This is because our hospital is a tertiary care 
centre and receives more morbid cases from other hospitals.

The maternal mortality ratio was 320.7 per 1,00,000 live 
births during this period. The maternal morbidity-to-mortality 
ratio was 9.1 in this study, which was higher when compared 
to the studies by Bindal et al. and Siddiqui et al., where the 
morbidity-to-mortality ratios were 5.4 and 5.8, respectively 
[19, 20]. Higher morbidity-to-mortality ratio implies a good 
standard of care. The mortality index was 10.9% in our study 
was lower than an Indian study by Parmar et al. (28.1%) [9]. 
The lower the mortality index, the better the standard of care. 
Maternal mortality in our study (7.03%) is lower than the mor-
tality rates in the studies by Bhadade et al., Jain et al. and Kamal 
et al., which was 30.3%, 33.3% and 20%, respectively [21–23].

Strengths and Limitations

The strengths of this study are this is a prospective obser-
vational study that included women with medical disor-
ders with emergency care conducted in the Department 

of Obstetrics and Gynaecology in a tertiary care institu-
tion in South India, with a dedicated obstetric ICU facil-
ity. The limitation of the study was the small sample size 
over a 6 months period only. The period of study fell during 
COVID-19 pandemic, and hence, this could have influenced 
the morbidity and mortality results.

For future research: APACHE II and SOFA scores are 
good predictors of maternal mortality; large studies required 
to confirm the same. These scoring systems are meant for 
general populations. Due to the physiological adaptations 
during pregnancy, the normal range of various parameters 
are different in pregnant women. So, some modifications 
in the APACHE II and SOFA scores may increase the sen-
sitivity and specificity in predicting mortality in pregnant 
population. These scores may be used for women with organ 
dysfunction to predict mortality and SOFA score to be done 
daily to assess prognosis.

Conclusion

Even though hypertensive disorders were the most common 
medical disorder in our study, severity was more among 
women the cardiac disorder. APACHE II cut-off ≥ 6 and 
SOFA score cut-off ≥ 2 predicts maternal mortality risk. 
Both SOFA and APACHE II scores are good predictors 
of maternal mortality risk. The SOFA score is simple and 
easier to calculate when compared to the APACHE II score, 
as it has fewer variables.

Appendix 1

Calculation of apache II score: value range from 0 to 71.
APACHE II Score = Acute physiology score (A) + Glas-

gow coma score (B) + Chronic health points (C).

A. Acute physiology score

Acute physiol-
ogy score

Normal range

Score 4 3 2 1 0 1 2 3 4

Rectal tem-
perature (°C)

 ≥ 41 39–40.9 – 38.5–38.9 36–38.4 34–35.9 32–33.9 30–31.9  ≤ 29.9

Mean blood 
pressure 
(mmHg)

 ≥ 160 130–159 110–129 – 70–109 – 50–69 –  ≤ 49

Heart rate  ≥ 180 140–179 110–139 – 70–109 – 55–69 45–54  ≤ 39
Respiratory 

rate
 ≥ 50 35–49 – 25–34 12–24 10–11 6–9 –  ≤ 5

Arterial pH  ≥ 7.7 7.6–7.69 – 7.5 –7.59 7.33–7.49 – 7.25–7.32 7.15–7.24  ≤ 7.15
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Acute physiol-
ogy score

Normal range

Score 4 3 2 1 0 1 2 3 4

Oxygenation, 
 PaO2

 ≥ 500 350–499 200–349 –  < 200 > 70 61–70 – 55–60  < 55

Serum sodium 
(mEq/L)

 ≥ 180 160–179 155–159 150–154 130–149 – 120–129 111–119  ≤ 110

Serum 
potassium 
(mEq/L)

 ≥ 7 6–6.9 – 5.5–5.9 3.5–5.4 3–3.4 2.5–2.9 –  < 2.5

Serum creati-
nine (mg/dL)

 ≥ 3.5 2–3.4 1.5–1.9 – 0.6–1.4 –  < 0.6 – –

Haematocrit 
(%)

 ≥ 60 – 50–59.9 46–49.9 30–45.9 – 20–29.9 –  < 20

WBC count 
 (103/ml)

 ≥ 40 – 20–39.9 15–19.9 3–14.9 – 1–2.9 –  < 1

B. Glasgow coma scale

Eye opening Verbal non-intubated Verbal intubated Motor activity

4 = spontaneous 5—Oriented and talks 5—Seems able to talk 6—Verbal command
3 = verbal stimuli 4—Disoriented and talks 3—Questionable ability to talk 5—Localizes to pain
2 = painful stimuli 3—Inappropriate words 1—Generally unresponsive 4—Withdraws from pain
1 = no response 2—Incomprehensible sounds 3—Decorticate

1—No response 2—Decerebrate
1—No response

C. Chronic health points

History of chronic condition Score

None 0
If elective post-operative patient with immunocompromise or severe organ insufficiency 2
Non-operative patient or emergency post-operative patient with immunocompromise or severe organ insufficiency 5

D. Calculation of SOFA score: value range from 0 to 24

System Scores

0 1 2 3 4

Respiratory system parameter, 
 PaO2/FiO2 (mmHg)

 ≥ 400  < 400  < 300  < 200  < 100

Coagulation system Platelets 
*103/µL

 > 150  < 150  < 100  < 50  < 20

Hepatobiliary system parameter 
Bilirubin, mg/dL

 < 1.2 1.2–1.9 2–5.9 6–11.9  > 12

Cardiovascular parameter MAP > 70 mmHg MAP < 70 mmHg Dopamine < 5 
or dobutamine 
(any dose)

Dopamine 5.1–15 
or epineph-
rine < 0.1 or nor-
epinephrine < 0.1

Dopamine > 15 or 
Epinephrine > 0.1 
or norepineph-
rine > 0.1

Central nervous system Glas-
gow coma scale

15 13–14 10–12 6–9  < 6

Renal parameters creatinine, 
mg/dL

 < 1.2 1.2–1.9 2–3.4 3.5–4.9  > 5

Urine output, ml/day  < 500  < 200
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