Multiple Organ Dysfunction Score Is Superior to
the Obstetric-Specific Sepsis in Obstetrics Score
in Predicting Mortality in Septic Obstetric Patients
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Ohjectives: Mortality prediction scores have been used for a long
time in ICUs; however, numerous studies have shown that they
over-predict mortality in the obstetric population. With sepsis
remaining a major cause of obstetric mortality, we aimed to look
at five mortality prediction scores (one obstetric-based and four
general) in the septic obstetric population and compare them to a
nonobstetric septic control group.
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Subject and Design: \Women in the age group of 16-50 years
with an admission diagnosis or suspicion of sepsis were included.
In a multicenter obstetric population (n = 797), these included all
pregnant and postpartum patients up to 6 weeks postpartum. An
age- and gender-matched control nonobstetric population was
drawn from a single-center general critical care population (n =
2,461). Sepsis in Obstetric Score, Acute Physiology and Chronic
Health Evaluation I, Simplified Acute Physiology Score Il, Sequen-
tial Organ Failure Assessment, and Multiple Organ Dysfunction
Scores were all applied to patients meeting inclusion criteria in
both cohorts, and their area under the receiver-operator charac-
teristic curves was calculated to find the most accurate predictor.
Measurements and Main Results: A total of 146 septic patients were
found for the obstetric cohort and 299 patients for the nonobstet-
ric control cohort. The Sepsis in Obstetric Score, Acute Physiology
and Chronic Health Evaluation Il, Simplified Acute Physiology Score
I, Sequential Organ Failure Assessment, and Multiple Organ Dys-
function Scores gave area under the receiver-operator characteristic
curves of 0.67, 0.68, 0.72, 0.79, and 0.84 in the obstetric cohort,
respectively, and 0.64, 0.72, 0.61, 0.78, and 0.74 in the nonobstetric
cohort, respectively. The Sepsis in Obstetric Score performed simi-
larly to all the other scores with the exception of the Multiple Organ
Dysfunction Score, which was significantly better (p < 0.05).
Conclusion: The Sepsis in Obstetric Score, designed specifically
for sepsis in obstetric populations, was not better than general
severity of illness scoring systems. Furthermore, the Sepsis in
Obstetric Score performance was no different in an obstetric sep-
sis population compared to a nonobstetric sepsis population. The
Multiple Organ Dysfunction Score is a simple organ-based score,
and this result supports the use of organ-based outcome predic-
tors in ICU even in an obstetric sepsis population. (Crit Care Med
2017; 45:e49-e57)

Key Words: critical care; Multiple Organ Dysfunction Score;
obstetric; outcome predictor; Sepsis in Obstetrics Score

he use of severity of illness scoring systems in sepsis
patients was recommended by the American College
of Chest Physicians/Society of Critical Care Medicine
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Consensus Conference Committee as an adjunctive tool to
assess mortality (1). The severity of illness scoring systems are
useful tools for comparing different populations, for hospital
planning, and as research tools for critical illnesses. There are
many tools available for this use with a wide variety of methods
of scoring. Four widely used day of admission scores in current
clinical use include Acute Physiology and Chronic Health Eval-
uation (APACHE) II, Simplified Acute Physiology Score (SAPS)
I1, Sequential Organ Failure Assessment (SOFA), and Multiple
Organ Dysfunction Score (MODS). APACHE II and SAPS 1I
are based on routinely measured physiologic variables, whereas
SOFA and MODS are organ failure-based scores. These tools
are validated for use in the general critical care population.

With the altered physiology of pregnancy further com-
plicated by the physiologic changes of sepsis, the question
is raised whether an obstetric-specific score may be more
accurate in the obstetric population? For obstetric sepsis
patients, the Sepsis in Obstetrics Score (SOS) has recently
been developed to look at predicting ICU admissions from
the emergency department (2). Although shown to be a good
ICU admission predictor, mortality prediction score (a sec-
ondary outcome) could not be assessed owing to the absence
of mortality in the population used to develop the score.

The aim of this study is to assess the newly developed SOS
score, in comparison to existing severity of illness scoring sys-
tems (APACHE II, SAPS II, SOFA, and MODS), to predict
mortality owing to sepsis in an obstetric population. We aim
to determine whether the SOS score, which was developed spe-
cifically for septic obstetric patients, performs better than the
general ICU scores in these patients. As an additional control,
we also assessed the performance of the four scores in a non-
obstetric septic population.

METHODS

Population

This study is a retrospective case—control study of obstetric
and nonobstetric septic patients comparing outcome predic-
tion scores for mortality, which were developed specifically for
the general ICU population. Obstetric patients were recruited
from the Collaborative Integrated Pregnancy High-depen-
dency Estimate of Risk (CIPHER) database. This is a large

database comprising data from 797 obstetric patients admitted
to the ICU for greater than 24 hours between the years 2000
and 2012 from 14 sites in 11 different countries worldwide.
This cohort included a mix of both higher and lower and mid-
dle-income countries (LMICs) as defined by the World Bank
(3). A nonobstetric age-matched control group was taken from
three general ICU databases at St Paul’s Hospital, Vancouver,
to determine whether the SOS score exhibited specificity for
an obstetric population. That is, did the SOS score perform
well in an obstetric population and less well in a nonobstetric
population? Both databases included demographic data, physi-
ologic and laboratory data, admission diagnoses, and patient
outcomes. The Providence Health Care and Children’s and
Women’s Health Centre/University of British Columbia Insti-
tutional Review Boards reviewed and approved the study. All
patients or their representatives provided written informed
consent.

Inclusion criteria were 1) female patients, 2) between ages
16 and 50, and 3) admitted to the ICU with an admission indi-
cation of sepsis. For the obstetric cohort, this included women
at any gestation up to 6 weeks postpartum. All patients with
incomplete data were excluded.

Adjustment of SOS

The SOS score was adjusted for the ICU setting (Table 1).
The adjustments were as follows: Those patients ventilated
were given the maximum score (+4) for both the satura-
tion and respiratory rate (RR) component of SOS, and those
patients on vasopressor infusions were given the maximum
score (+4) for the systolic pressure component of SOS. One
of the variables, immature neutrophil %, could not be used
as it is not commonly measured in the sites included in
the study and was therefore absent from all records in the
database.

The adjusted SOS, APACHE 1II score, SAPS II, SOFA, and
MODS score were calculated retrospectively for both the
obstetric and nonobstetric databases. The scores were calcu-
lated using the most abnormal value of each variable recorded
in the first 24 hours of admission to ICU. The SOS scores were
calculated using seven physiologic and laboratory variables
(heart rate [HR], RR, oxygen saturation [Sats], systolic blood
pressure [SBP], temperature, lactate, and WBC count).

TABLE 1. The Sepsis in Obstetric Score, Modified for ICU Use

Score +4 +3 +2 +1 0 +1 +2 +3 +4
Temperature > 409 39-40.9 3856-389 36-384 34-359 32-339 30-319 <30
Systolic blood pressure  On inotropes >90 70-90 <70
Heart rate > 179 160-179 130-149 120-129 <120
Respiratory rate > 49 ventilated  35-49 26-34  12-24  10-11 6-9 <b
Oxygen saturations Ventilated >92% 90-91% 85-89% < 85%
WBC count >399 26-399 17-249 b7-169 3-56 1-2.9 <1
Lactic acid >4 <4
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APACHE 11 scores were calculated as described by Knaus
et al (4) in 1985 using 12 physiologic variables (temperature,
HR, RR, SBP, Sats, WBC count, arterial pH, serum sodium,
serum potassium, creatinine, hematocrit, and Glasgow Coma
Score [GCS]) as well as the age and chronic health status of
the patient. The SAPS II was calculated as described by Le Gall
et al (5) in 1993 using 12 physiology variables (HR, SBP, tem-
perature, GCS, ventilation status-linked to Po,-to-Fio, ratio,
urine output, serum urea, serum sodium, serum potassium,
serum bicarbonate, and serum bilirubin) as well as age, type of
admission (scheduled surgical, unscheduled surgical, or medi-
cal), and three underlying disease variables (AIDS, metastatic
cancer, and hematologic malignancy). The MODS was calcu-
lated as described by Marshall et al (6) in 1995 using six vari-
ables (pressure-adjusted HR, GCS, serum creatinine, serum
bilirubin, serum platelet count, and Pao,-to-Fio, ratio). The
SOFA score was calculated using similar variables with differ-
ent cutoff values and with a simplified cardiovascular score as
described by Vincent et al (7).

The area under receiver-operating characteristic (AUROC)
curves were used to assess predictive performance of each
score using the R package pROC (R Foundation for Statistical
Computing, c/o Institute for Statistics and Mathematics,
Vienna, Austria; http://www.r-project.org) (8), functions roc
and auc (partial.auc = FALSE) with differences in ROC curves
tested using “roc.test.” Patients were propensity score matched
to adjust for differences in baseline variables associated with
outcome. Propensity score matching seeks to create patient
groups with similar propensity for the same level of variable
under study using logistic regression. We calculated propen-
sity scores for patients being above or below median scores
separately for APACHE II, MODS, SAPS, and SOS scores
using linear logistic regression with age, minimum mean arte-
rial pressure (MAP), and presence of any chronic disease. No
constraints were applied to the number of patients above and
below median score for each stratum. The caliper width for
propensity score (output of the logistic regression model) for
each matched strata was set at 0.2. Calipers were also set for age
(caliper of 5 yr), minimum MAP (10 mm Hg), and presence of
chronic disease (0; i.e., all patients in a stratum are identical
for having any chronic disease or not). The propensity score
matching was performed using R package “optmatch” version
0.9-3 (9) and Rltools (10). The weighted standardized differ-
ence output from the function xBalance (RItools package) was
used as a balance diagnostics as it is not confounded by sample
size (9). A p value of less than 0.05 was considered statistically
significant.

RESULTS

The CIPHER database, captured using REDCap software (Vander-
bilt University, Nashville, TN), included 877 obstetric patients from
14 different centers in 11 different countries admitted to the ICU.
Of these, 189 patients had a primary diagnosis of sepsis (Table 2).
The age range was 16-48 years. Forty-three patients were excluded
for incomplete data.

Critical Care Medicine
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TABLE 2. Geographic Location of Septic
Obstetric Patients

Septic Patients From Collaborative
Integrated Pregnancy High-Dependency

Estimate of Risk, Admission Hospital

Pakistan 89 (61)
Ireland 20 (14)
Canada 29 (20)
The Netherlands 4(3)

Brazil 2(1)

United States 1(0.5)
Turkey 1 (0.5)

The nonobstetric database used in this study included 2,933
patients admitted to the ICU. From this, there were 319 non-
pregnant women between 16 and 50 years old admitted for
sepsis. Of these, n value equal to 21 patients were excluded for
incomplete data. The nonobstetric group had a greater median
age. They also had a greater median GCS, maximum tempera-
ture, chronic disease status, length of stay, and proportion of
ventilated patients. The obstetric population had a greater
median WBC count, consistent with the neutrophilia of preg-
nancy, and minimum MAP. All other variables were similar in
both groups (Table 3).

The Obstetric Population

From the obstetric population, puerperal sepsis was recorded
as the most common reason for admission because of sepsis.
However, the highest proportion of women admitted to ICU
overall had a nonobstetric cause of sepsis. The most common
causes of nonobstetric sepsis were respiratory tract infection
and urinary tract infections although these causes of nonob-
stetric sepsis individually were still less frequent than puerperal
sepsis. Puerperal sepsis was the biggest cause of mortality;
this was mainly in the lower and middle income subgroups
(Table 4). The majority of women were admitted to the ICU in
the postpartum period, although proportionally mortality was
greatest in the third trimester (Table 5).

AUROC Curves for Mortality Predictors

The SOS, APACHE I, SAPS II, SOFA, and MODS scores gave
AUROC curves of 0.67,0.68,0.72,0.79, and 0.84 for prediction
of mortality in the obstetric cohort, respectively, and 0.64, 0.72,
0.61, 0.78, and 0.74 for prediction of mortality in the nonob-
stetric cohort, respectively (Figs. 1 and 2). In the obstetric
population, the MODS score was the best performing mortal-
ity predictor, and the AUROC curve was significantly different
from APACHE II, SAPS II, and SOS with p values of 0.0069,
0.0401, and 0.0176, respectively. Because SOFA and MODS
scores share similar variables and are calculated in a similar
way, it was not surprising that there was no significant differ-
ence between SOFA and MODS scores.

www.ccmjournal.org eb51
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TABLE 3. Comparison of Baseline Characteristics Between the Obstetric and Nonobstetric

Population

Variables

Total no. of patients in database (n)

No. of septic female patients with complete data (n)
Age, median (IOR)

Max heart rate, median (IQR)

Lowest mean arterial pressure, median (IQR)
Glasgow Coma Scale, median (IQR)

WBC count, median (IQR)

Respiratory rate, median (IQR)

Maximum temperature, median (IQR)
Minimum temperature, median (IaR)
Creatinine, median (IQR)

Ventilated during admission, n (%)

Length of ICU stay

Chronic disease (as per Acute Physiology and Chronic
Health Evaluation definition), n (%)

Hospital survival, n (%)

Obstetric Nonobstetric
876 2,933
146 298
28 (10) 38(14.8) < 0.001
130 (35.75) 126 (33) 0.0859
70 (16.7) 58 (14) < 0.001
9(13) 13(8) < 0.001
19.1 (15.6) 13.7 (13.2) < 0.001
28 (13) 30(13) 0.397
377 (1.2) 383 (1.4) < 0.001
36.2 (0.8) 36.3(1.3) 0.779
76.5 (97.2) 97 (135) 0.032
108 (74) 238 (80) 0.91
5 (%) 8(11) <0.001
48 (33) 146 (46) < 0.001
118(81) 239 (75) 0.19

IQR = interquartile range.

Data are presented as n (%) or median (interquartile range). Statistical comparisons were performed using chi-square and Mann-Whitney tests.

Propensity Matching
We propensity matched for score (above or below median)
with calipers restricting the range of age, minimum MAP, and
presence or absence of chronic disease. We obtained 28 strata
(matched groups that include survivors and nonsurvivors
with similar characteristics) for obstetric patients (in 22 strata,
chronic disease was absent; in six, chronic disease was present),
and 87 strata for nonobstetric patients (in 44, chronic disease
was absent, and in 43, chronic disease was present). We found
the covariates to be well balanced with standardized differences
less than 0.1 and large p values for the significance of these dif-
ferences (Table 6). This indicated to us that the matched groups
(strata) produced by propensity matching gave good control of
severity of disease for analyzing the performance of each score
on mortality outcome (i.e., each matched group contained a
mixture of patients of similar age, and minimum MAP, and
for each stratum, the presence or absence of chronic disease
was the same). Therefore, logistic regression using the score of
interest and these defined strata would be a good test of the
association of the score and the clinical outcome of mortality.
As seen in Table 7, the MODS score was significantly supe-
rior to other scores in assessing risk of death after controlling for
other variables, with a p value nearly an order of magnitude more
significant than SOS and SAPS scores (p = 0.003 with 90 patients
vs 0.02 or 0.03 for SOS and SAPS of 122 and 73 patients, respec-
tively). The MODS score was more significant than the APACHE
IT score (p = 0.003 vs 0.02 for 90 and 123 patients, respectively).

e52
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For nonobstetric patients, the MODS score was superior to
SOS and SAPS but inferior to APACHE II (Table 7). However,
the availability of data to calculate APACHE II scores hinders its
usability, making the MODS potentially a better choice of score.

DISCUSSION
The best mortality predictor in the obstetric population was the
MODS score as shown in the AUROC results. This score was
significantly better than the physiology-based scores SAPS II
and APACHE II and the obstetric-specific SOS score. This result
was further supported by propensity matching, which showed
that the MODS score was superior. Propensity-matched patient
strata provided adjustment for covariates in assessing outcome
without assumption of linearity of covariates and confirmed our
independent assessment using ROC curves and the basic scores.
The obstetric-specific SOS score is shown to have poor
predictive value with respect to mortality in both the septic
obstetric and nonobstetric populations. Thus, the SOS score
did not demonstrate specificity for an obstetric population—
it was no better in the obstetric population than in the con-
trol nonobstetric population. However, the performance of
the score is not substantially different from the performance
of SAPS II and APACHE II scores. The SOS, APACHE II, and
SAPS 1II scores performed similarly in both the obstetric and
nonobstetric populations. This suggests that the septic obstet-
ric population may behave similarly in many respects to sep-
tic nonobstetric women of a similar age. This also suggests

January 2017 * Volume 45 * Number 1
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TABLE 4. Source of Sepsis , Where Known, in the Obstetric Population

Obstetric Population

n (% of Obstetric
Causes)

Nonobstetric Popu-

Type of Sepsis Primary Diagnosis Organism if Known LMIC Deaths lation

Obstetric-related Puerperal sepsis ~ Enterococcus (3), EC, CA (3), Beta 43 (79.6) 33 9

sepsis (54) hemolytic streptococcus, group A
(2), Klebsiella (2), Acinetobacter (2),
SA (1), Streptococcus milleri (1),
Staphylococcus epidermidis
Chorioamnionitis  EC (1) 10 (18.5) 2 0
Mastitis 1(1.9) 1 0
Primary Diagnosis  Organism if Known n (% of LMIC Deaths  n (%) Deaths
Nonobstetric
Cause)
Nonobstetric-  Respiratory tract  Streptococcus pneumoniae (2), 37 (33.6) 14 4 109 (45) 28
related sepsis infection H1N1 (4), Branhamella catarrhalis,
(110) Pseudomonas aeruginosa
(2), Enterobacter species,
Stenotrophomonas maltophilia,
Acinetobacter
Gastrointestinal Hepatitis E (12), dengue serology, 26 (23.6) 20 10 28(116) 9
tract Falciparum malariae, EC (3), S.
milleri, Enterococcus
Genitourinary EC (5), CA (2), Acinetobacter (2), 15 (13.6) 10 3 5(2.1) 1
SA (2), Clostridium difficile
CNS Tuberculosis 9(8.1) 7 4 3(1.9) 1
Tropical disease Malaria, dengue 7 (6.4) 7 4 0 0
Endovascular Streptococcus bovis 3(27) 2 0 58(24) 20
Skin, soft tissue,  Aeromonas hydrophila 2(1.8) 2 0 23 (9.5) 1

wound

CA = Candida albicans, EC = Escherichia coli, LMIC = Lower and middle-income countries, SA = Staphylococcus aureus.

TABLE 5. Mortality Comparisons in the Different Trimesters of Pregnancy

Survived, n (% of Died,
Trimester Patients, n (%) that trimester) n (% of that trimester)
Postnatal 88 (60.3) 73 (83) 15 (17)
Third 35(24.0) 26 (74.3) 9 (25.7)
Second 18 (12.3) 15 (83.3) 3(16.7)
First 5(3.4) 4 (80) 1(20)

the possibility that the physiologic response to sepsis may be
similar, regardless of baseline physiology (peripartum or not).
Conversely, the MODS and SOFA scores performed better in
the obstetric population suggesting that maybe an organ-based
system is more accurate. This may not be surprising. In a clini-
cal setting, it would be reasonable to expect a poorer outcome
in patients with more organ dysfunction than those where
organ function is preserved. Early warning scores for nonob-
stetric and obstetric patients that incorporate organ failure—
based data have also shown significant promise (11).

Critical Care Medicine

Outcome prediction scores are used widely throughout ICUs
worldwide. The scores that exist for the general medical popu-
lation (e.g., APACHE, SAPS, and SOFA) have been repeatedly
shown to over-predict maternal mortality. The MODS score
has not been previously investigated in the obstetric popula-
tion (12-15), whereas the Mortality Probability Model II score
has shown promise in a developing country population (16).
When investigated in the obstetric population, the APACHE II
score was found to over-predict mortality (12, 17-19) as was
the SAPS II score (12, 20). The MODS score has been shown
e53
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Figure 1. Mortality predictor receiver-operator characteristic (ROC) curves. Nonobstetric (A) and obstetric (B) ROC curves. APACHE = Acute Physiology
and Chronic Health Evaluation, AUC = area under the curve, MODS = Multiple Organ Dysfunction Score, SAPS = Simplified Acute Physiology Score,

SOS = Sepsis in Obstetric Score.

0.9

07

0.6

04

0.3

-
o

0l

1]

APACHEN

mObstetnc AUC  gNorrobstetnc AUC

505 SAPSN

MOoDs

to perform moderately well in
the general population and in
sepsis, better than APACHE
II according to Peres Bota et
al (21), although no current
data exist for the obstetric
population (21, 22).

Lagu et al (23) developed
a sepsis disease risk score and
found that incorporating
additional information about
the use of interventions such
as mechanical ventilation and
Vasopressors was superior to
models that were based solely
on demographic informa-
tion and comorbidities. This
study does not support this
and instead shows that a sim-
ple, more organ-based model
(MODS score) is more effec-
tive in the septic obstetric
population than the models
that incorporate intervention
information (SAPS II).

Sepsis is a serious threat

Figure 2. Area under the receiver-operator characteristic curves for both populations. APACHE = Acute
Physiology and Chronic Health Evaluation, AUC = area under the curve, MODS = Multiple Organ Dysfunction

Score, SAPS = Simplified Acute Physiology Score, SOS = Sepsis in Obstetric Score.
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to pregnant women through-
out the world. Although ICU
admission and death are
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TABLE 6. Obstetric and Nonobstetric Patients for Multiple Organ Dysfunction Score

Matched
Below Median

Parameters

Above Median

Standard Difference

Age 30.2 (26.0-35.2) 295 (24.9-356.1) —0.0437 0.5
MAP 68.8 (61.8-75.2) 68.8 (63.9-75.4) -0.0314 0.6
Chronic disease? 22 absent, six present 2.2e-17 1.0
Age 38.0 (30.56-44.0) 38.0 (30.1-44.0) 0015 0.48
MAP min 58.0 (60.0-63.0) 56.5 (50.8-62.0) 00154 0.521
Chronic disease? 44 absent, 43 present 1.09e-16 1.0

MAP = mean arterial pressure.
2Each match group is identical in chronic disease presence or absence.

Obstetric patients: A total of 28 match sets created with 90 patients. Fraction of patients above median varying from minimum 0.125, maximum 6.0, and median
1.0. Nonobstetric patients: A total of 247 patients placed in 87 match groups. Ratio of number of above- to below-median patients in each group: minimum

0.125, median 1.0, and maximum 6.0.

TABLE 7. Comparison of Score in Obstetric and Nonobstetric Patients

No. of Patients Used

((LTLED)

Estimate

Obstetric population

MODS 90 (107)
SOS 122 (144)
APACHE 123 (130)
SAPS 73 (78)
Nonobstetric population

MODS 247 (287)
SOS 226 (298)
APACHE 2562 (298)
SAPS 125 (142)

0.439 0.147 0.00284
0.171 0.076 0.0247
0.136 0.058 0.0185
0.066 0.030 0.0265
0.274 0.063 1.4e-05
0.247 0.064 1.2e-04
0177 0.031 2.3e-08
0.020 0.017 0.26

APACHE = Acute Physiology and Chronic Health Evaluation, MODS = Multiple Organ Dysfunction Score, SAPS = Simplified Acute Physiology Score,

SOS = Sepsis in Obstetric Score.

Logistic regression models for mortality using each score independently and stratified by propensity matching. Obstetric and nonobstetric patients were

considered separately.

uncommon in pregnant and postpartum women (24), sepsis
remains an important problem. Maternal deaths from sepsis
are highest in Africa, Asia, Latin America, and the Caribbean,
responsible for approximately 10% of all maternal deaths in
Africa and Asia (25). Sepsis was recently identified as the most
common cause of maternal death in the United Kingdom
(26). Although there are specific sepsis scores, it is important
to know the performance of more general scores in septic
populations as well. If a general score performs similarly to a
specific score, it cuts down on the number of scores that need
to be applied to a population.

This is a large cohort of patients with a global relevance, hav-
ing included a mix of both higher and LMICs. This is impor-
tant when assessing the performance of scores in all countries
and assessing its worldwide relevance. The more resource-poor
LMICs would benefit even more from an accurate mortality

Critical Care Medicine

prediction score to better enable planning of areas in need of
more attention.

This study has a number of important limitations. First, the
SOS score was originally developed for emergency department
patients but has been used here in the ICU setting. Although
this is primarily an emergency department score, it was felt that
the variables would also apply to patients recently admitted to
ICU (in the first 24 hr after admission) with adjustments made
as mentioned above. The patient mix in the obstetric cohort
is heterogeneous, which produces many confounding factors,
although this also allows testing of the scores prediction values
in a worldwide setting. Conversely, the control group is from
Vancouver only and so comparison between the two groups
is limited. To address the issue of differences between popula-
tions, we used propensity matching. Second, the study is retro-
spective in design, and the addition of a prospective validation
e55
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cohort would be optimal. We found that obtaining sufficient
numbers of obstetric patients leading to ICU admission and
mortality required a large multinational collaborative effort.
Thus, the retrospective design was chosen as a feasible approach
to conduct this discovery research. Retrospective data collec-
tion also limited the different prediction scores that could be
used to compare with the SOS score. Third, this data limita-
tion also meant the absence of one of the original SOS score
predictors, the immature neutrophil %. Thus, we modified the
SOS scoring system to allow its application to our retrospective
cohort. This weakens our conclusions but, we believe, the main
results stand, that organ failure—based scores, such as MODS
and SOFA, serve the obstetric population equally well and are
superior to the SOS score. In addition, the modification we
made to the SOS score may skew toward high scores in some
patients, for example, a ventilated patient automatically gets
8 points. Finally, despite the large numbers of patients in the
original databases, the final septic cohort numbers are small,
and therefore, there is a significant geographic skew in the
mortality figures.

Although many other studies show that mortality predic-
tors over-predict mortality as in this study, their area under
the ROC curves for APACHE II are generally higher than
those in this study. No study has looked purely at sepsis and
the performance of prediction scores for mortality specifically
in this population. This difference could also be attributed to
the differences in sample size and the low mortality even in
a large original cohort of patients. The different populations
may well also play a role in these different figures. Sixty-one
percent of the septic obstetric patients were from LMICs,
with all but one (3%) of the mortalities from an LMICs. A
literature search found studies from LMICs had an obstetric
ICU mortality of 16.6-40.4% (27-29). Studies from high-
income countries showed a mortality range of 1.3-12.5%
(12, 30-32). This is in keeping with this study that shows a
mortality score from sepsis in LMICs of 31.5% (29/89) and
a mortality score from sepsis in higher income countries of
1.7% (1/57).

In summary, organ failure—based severity of illness scores,
such as MODS, are superior to the obstetric-specific SOS score
in an obstetric population. Indeed the MODS score performs
equally well in obstetric and nonobstetric (age and gender
equivalent) populations.
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