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The quick sequential organ failure assessment score for predicting out-
come in patients with sepsis and evidence of multiorgan failure at the
time of emergency department presentation

Adel Reda Al Ghozy], M. EI Hallagel, M. Khalid', K. Abdalla’

Abstract

Background: Sepsis is defined as a life-threaten-
ing organ dysfunction due to an inflammatory
immune response triggered by an infection. In
2016, a shortened sequential organ failure assess-
ment score (SOFA score), known as the quick
SOFA (qSOFA) score, replaced the systemic in-
flammatory response syndrome (SIRS) system of
diagnosis.

Objective: The aim of our work was to investigate
the validity of SOFA in predicting the outcome
of patients with sepsis in the emergency depart-
ment (ED).

Methods: This prospective comparative study
was conducted on 100 patients from August 2017
to August 2018, with sepsis and evidence of
multi-organ failure (MOF) at the time of emer-
gency department presentation, who was admit-
ted to the critical care department, Cairo Uni-
versity, Egypt, to evaluate the SOFA score for
predicting outcome in septic patients.

Results: The mean age of all patients was
67.55+13.3 years and the majority (74%) of pa-

tients were males. The predominant cause of sep-
sis was pneumonia (87%). Multiple regression
analysis showed that qSOFA at day-0 had an in-
dependent effect on increasing organ dysfunc-
tion (p<0.05).

The overall mortality was 32%. By using re-
ceiver operating characteristic (ROC) curve
analysis, SOFA score at day-0 predicted pa-
tients' mortality with poor accuracy (sensitiv-
ity=43% and specificity=70%) (p=0.042). SOFA
score at day-1 predicted patients' mortality with
good accuracy (sensitivity=84% and specific-
ity=76%) (p<0.01). The Acute Physiology and
Chronic Health Evaluation II (APACHE II)
score predicted patients' mortality with good ac-
curacy (sensitivity=87% and specificity=72%)
(p<0.01).

Conclusion: qSOFA at admission is a useful pre-
dictor of sepsis and evidence of multi-organ fail-
ure in critically ill patients in ED. qSOFA had
poor sensitivity and moderate specificity for
short-term mortality.
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Introduction

Sepsis is one of the oldest, costliest, and most dev-
astating medical conditions in the world. (1) Sepsis
was first described in ancient Egypt almost 5,000
years ago and given its current name by the Greek
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physician Hippocrates about 2,400 years ago. (1)
Sepsis is a clinical syndrome characterized by sys-
temic inflammation due to infection. There is a con-
tinuum of severity ranging from sepsis to septic
shock. Although wide-ranging and dependent upon
the population studied, mortality has been estimated
to be >10 percent, and >40 percent when shock is
present. (2)

In 1992, a conference was held by the Society of
Critical Care Medicine and the American College of
Chest Physicians to address the lack of consensus
regarding the definition of sepsis and the difficulties
this created in studies and treatment. This confer-
ence and its outcomes are now referred to as sepsis-
1. This was followed by sepsis-2 in 2002 and sepsis-
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3in 2016.

The sepsis-1 conference also established four clini-
cal stages or steps. Each stage had specific clinical
indicators as well their challenges for healthcare
providers.

The first stage is systemic inflammatory response
syndrome (SIRS) and is defined by the presence of
at least two of the following four indicators: (1) a
body temperature above 38.0 °C or below 36.0 °C,
(2) a heart rate above 90 beats/minute, (3) a respir-
atory rate above 20 breaths/minute, (4) a white
blood cell counts higher than 12,000 or lower than
4,000 cells/microliter, or >10% immature bands. (3)
The sepsis-3 task force recognized sepsis as more
complex than infection and inflammation, and de-
fined sepsis as a “life-threatening organ dysfunction
due to a dysregulated host response to infection. (2)
Organ dysfunction is defined as an increase in the
Sequential Sepsis Organ Assessment (SOFA) score
of 2 or more points for patients in the intensive care
unit (ICU). A new bedside score, termed quick
SOFA (gqSOFA), was developed to describe organ
dysfunction in non-ICU patients. Patients require at
least two of the following qSOFA criteria to be
diagnosed as having sepsis: respiratory rate of 22
per minute or greater, altered mentation, or systolic
blood pressure of 100 mmHg or less. (4)

Patients and method
This was a prospective comparative study con-
ducted on 100 patients from August 2017 to August
2018 with sepsis and evidence of multi-organ fail-
ure (MOF) at the time of emergency department
(ED) presentation, who were admitted to the critical
care department, Cairo University, Egypt. The study
was to evaluate the gSOFA score for predicting out-
comes in septic patients.
Inclusion criteria:

e Age>18 years.

e Suspected or confirmed infection.

e Two or more systemic inflammatory re-

sponse syndrome criteria.

e Quick SOFA criteria.
Exclusion criteria:

e Age<I8 years.

e Pregnancy.

e Advanced comorbidity.

e Terminal malignancy.

The following data were recorded from all patients

and included in the study:

= Personal data, medical history.

» Routine laboratory tests include kidney function
test, liver function test, coagulation profile (pro-
thrombin concentration, international normal-
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ized ratio [INR], partial thromboplastin time
[PTT]), arterial and central venous blood gases,
and serum lactate.

= The qSOFA score (day-0 and day-1).

= The SOFA score (day-1, day-3, and day-7).

* The acute physiology and chronic health evalua-
tion II (APACHE 1I) (day-0).

Statistical analysis: Data entry, processing, and sta-
tistical analysis were carried out using MedCalc ver.
18.2.1 (MedCalc, Ostend, Belgium). Tests of signif-
icance (Mann-Whitney’s, Wilcoxon’s, Friedman’s,
chi-square tests, logistic and multiple regression
analysis, Spearman’s correlation, receiver operating
characteristic [ROC] curve analysis, and Kaplan-
Meier survival analysis) were used. Data were pre-
sented and suitable analysis was done according to
the type of data (parametric and non-parametric) ob-
tained for each variable. p values less than 0.05
(5%) were considered to be statistically significant.

Results

In our study, the mean age of all patients was
67.55+13.3 years. Regarding the gender of the pa-
tients, the majority (74%) of patients were males.
As regards the comorbid conditions, 53% of the
studied patients had hypertension (HTN), 57% had
diabetes mellitus (DM), 32% had ischemic heart
disease (IHD), 16% had atrial fibrillation (AF), 18%
had an old cerebrovascular stroke (CVS), 5% had
peripheral vascular disease (PVD), 17% had chronic
kidney disease (CKD), 6% had chronic liver disease
(CLD), 13% had chronic obstructive pulmonary dis-
ease (COPD), 31% had central nervous system
(CNS) disease, 12% had diabetic foot, and 16% had
bedsores (Figure 1).

Regarding the source of infection, the chest infec-
tion source and urinary tract infection (UTI) source
were the highest in frequency in our study (Table
1).

Predictor parameters

Table 2 shows the median value of each baseline
and follow-up predictor. There was a marked de-
cline in qSOFA median value on day-1, and there
was a stationary in SOFA median value till the 3rd
day then it slightly declined on day-7 (Figure 2).

Outcome data

Table 3 regarding outcome data. The overall mor-
tality was 32%, with the median value of organ dys-
function of 2 organs.

Comparative studies
There was a significant increase in age in the non-
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survivor group compared to the survivor group with
a significant statistical difference (p=0.036). There
was a non-significant difference in regard to the
gender of the patients (p>0.05) (Table 4).

There was a significant decrease in systolic blood
pressure (SBP), diastolic blood pressure (DBP), and
Glasgow coma scale (GCS) in the non-survivor
group compared to the survivor group with a highly
significant statistical difference (p<0.05, respec-
tively) (Table 5).

There was a highly significant decrease in IHD,
CVS, and COPD in the non-survivor group com-
pared to the survivor group with a highly significant
statistical difference (p<0.05, respectively). There
was a non-significant difference as regards all the
remaining co-morbidities (p>0.05) (Table 6).
Comparison between the 2 groups as regards source
of infection there was a non-significant difference
as regards all sources of infection (p>0.05) (Table
7).

There was a highly significant decrease in hemoglo-
bin, hematocrit, platelets with a highly significant
statistical difference (p<0.01, respectively), and
there was a significant increase in lactate, urea, cre-
atinine, and bilirubin with a highly significant sta-
tistical difference (p<0.05, respectively) in the non-
survivor group compared to survivor one (Table 8).

Predictor parameters

There was a significant increase in baseline and fol-
low-up predictor parameters (APACHE II, SOFA,
gSOFA scores) in the non-survivor group compared
to the survivor group with a highly significant sta-
tistical difference (p<0.01, respectively) (Table 9).

Outcome data

There was a significant increase in organ dysfunc-
tion and ICU duration in the non-survivor group
compared to the survivor group (Table 10).

Correlation studies

Correlation studies between mortality and organ

dysfunction outcomes and their relative independ-

ent predictors will be conducted with multiple, lo-
gistic regression analyses and Spearman's correla-

tion coefficient (as suitable) (Table 11).

Regarding predictor factors:

e Spearman's correlation analysis shows that or-
gan dysfunction had a significant positive corre-
lation with baseline APACHE II, SOFA at day-
1 (SOFA-1), and gSOFA on admission (qSOFA-
0) scores with a highly significant statistical dif-
ference (p<0.01, respectively).

e Spearman's correlation analysis shows that or-
gan dysfunction had a significant positive corre-

Crit Care Shock 2022 Vol. 25 No. 3

lation with follow-up SOFA at day-3 (SOFA-3),
SOFA at day-7 (SOFA-7), and qSOFA at day-1
(qSOFA-1) scores with a highly significant sta-
tistical difference (p<0.01, respectively).
Multiple regression analysis shows that the increase
in creatinine, APACHE II, SOFA-1, gSOFA-0, and
SOFA-3 scores had an independent effect on in-
creasing organ dysfunction with a significant statis-
tical difference (p<0.05, respectively) (Table 12).
Logistic regression analysis shows that the increase
in APACHE II, qSOFA-1 scores, and ICU duration
had an independent effect on increasing the proba-
bility of mortality occurrence with a significant sta-
tistical difference (p<0.05, respectively) (Table 13).

ROC curve analysis to predict mortality (Figure 3

and Table 14)

Regarding APACHE II predictor:

e By using ROC curve analysis, baseline
APACHE 1I score at a cutoff point >16 pre-
dicted patient mortality with good accuracy
(sensitivity=87% and specificity=72%)
(p<0.01).

Regarding qSOFA predictor:

e By using ROC curve analysis, gSOFA-0 score
at a cutoff point >2 predicted patient mortality
with poor accuracy (sensitivity=43% and spec-
ificity=70%) (p=0.042).

Regarding SOFA predictor:

e By using ROC curve analysis, baseline SOFA-
1 score at a cutoff point >6 predicted patient
mortality with good accuracy (sensitivity=84%
and specificity=76%) (p<0.01).

Discussion

Sepsis is a fatal syndrome with dire consequences.
(5) It progresses rapidly and the delay in its identi-
fication and treatment can cause higher mortality.
(6) Many clinical scoring systems measure the dis-
ease severity in the septic population. Many of these
scores are time-consuming and require information
that is not readily available. (7) The scoring systems
currently used to predict mortality in the critically
ill were validated mainly on populations of ICU pa-
tients. APACHE II score is the world’s most widely
used severity of illness score that includes 12 phys-
iological variables collected during the first 24
hours of ICU stay, age, and a measure of chronic
health status. (8) In several ICU populations, it
demonstrates good prognostic accuracy for predict-
ing in-hospital mortality. (9)

The SOFA score is based on commonly available
clinical and laboratory parameters to evaluate the
severity of individual organs damage (platelets,
Glasgow coma scale, mean arterial pressure, creati-
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nine, partial pressure of arterial oxygen
[PaO2]/fraction of inspired oxygen [FiO2] ratio,
and bilirubin) and it is easily assessed at the bedside,
and it may be calculated several times during the pa-
tients’ in-hospital stay. This score demonstrated a
good ability to predict a bad outcome within 24
hours from ED admission. (10) However, because
of a lack of familiarity with SOFA outside of the
ICU, and because SOFA requires laboratory values
that may not be rapidly available, the quick SOFA
score was developed to provide an abbreviated ver-
sion that can easily be performed at the bedside by
the non-specialist. (7)

In our study, we aimed to investigate the validity of
gSOFA in predicting the outcome of patients with
sepsis in the ED. We found that the mean age of all
patients was 67.55+13.3 years and the majority
(74%) of patients were males, which came in con-
cordance with Martin et al who found that men were
more likely than women to develop sepsis. How-
ever, it is not clear whether this difference could be
due to a higher prevalence of comorbidities in men,
or whether women are protected against the inflam-
matory changes that occur in severe sepsis and sep-
tic shock. (11)

In our study, the overall mortality was 32%, which
came in concordance with Levy et al who found that
25375 patients fulfilled the cohort description and
were analyzed from the database. The overall hos-
pital mortality was 32% (8032 of 25375 patients
died) (12) and in discordance with Raith et al who
found that 34578 patients (18.7%) died in the hos-
pital. (13) In our study the predominant cause of
sepsis was pneumonia (87%), which came in con-
cordance with Raith et al who reported bacterial
pneumonia was listed as the most common diagno-
sis among 32634 patients (17.7%). (13) Concord-
ance to Levy et al, the predominant cause of severe
sepsis was pneumonia, 8589 (45.8%) patients in
USA and 2986 (45.2%) patients in Europe. (12)

In our study, the earliest qSOFA, SOFA, and
APACHE II scores represented baseline severity of
illness, while the change in qSOFA and SOFA
scores reflected events during hospitalization, such
as clinical deterioration or inadequate response to
therapeutic interventions.

Our results revealed that organ dysfunction had a
significant positive correlation with baseline
APACHE 11, SOFA-1, and qSOFA-0 scores with a
highly significant statistical difference (p<0.01, re-
spectively). Our results were concordant with Wang
et al who reported that the average values of
APACHE II, SOFA, and qSOFA scores were con-
siderably higher in non- survivors than survivors
(p<0.001). (14)
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In the present study, there was a highly significant
decrease in COPD in the non-survivor group
(p<0.05), which came in concordance with Wang et
al who reported the incidence of COPD was higher
among survivors than non-survivors (17.6% vs
14.5%, p<0.05). (14) Our results were concordant
with the study done by Bai et al, which reported that
initial serum lactate levels and APACHE II scores
were significantly higher in the non-survivors than
in the survivors. (15)

In the present study, the area under the curve (AUC)
of gSOFA, APACHE II, and SOFA scores at admis-
sion in predicting mortality on dayl were 0.617,
0.835, and 0.874, respectively. From ROC curve
analysis, QSOFA score at admission at a cutoff point
>2 predicted mortality with poor accuracy (sensitiv-
ity=43.75% and specificity=70.59%) (p=0.042).
The AUC of gSOFA score at admission in predict-
ing mortality was lower than APACHE II and
SOFA scores on day-1. The AUC of SOFA score on
day-1 in predicting mortality was higher than
APACHE 1II with sensitivity and specificity of
84.37% and 87.50%, and 76.47% and 72.06%, re-
spectively. According to Seymour et al, gSOFA
score was developed to predict the likelihood of or-
gan dysfunction in patients with suspected infec-
tion. When initially introduced, gSOFA was re-
ported to have an AUC of 0.81 for predicting 1-
month mortality. (4)

In the study conducted by Shahsavarinia et al, re-
garding the evaluation of the validity of gSOFA in
early detection and risk stratification of 140 septic
patients in the emergency department, the ROC
curve of the study regarding the prediction of out-
come with qSOFA showed an AUC of 0.59
(p=0.04), the sensitivity of qSOFA for detection of
sepsis was 66.3% with a specificity of 60.6%. The
negative predictive value and positive predictive
value for gSOFA in sepsis detection were 35.7%
and 84.5%, respectively, based on the clinical diag-
nostic statement by surviving sepsis campaign. (16)
He concluded that in patients with suspected sepsis,
gSOFA has an acceptable value for risk stratifica-
tion of severity, multi-organ failure, and mortality.
It seems that the education of medical staff and fre-
quent screening of patients for warning signs can
help to increase the value of gSOFA in the predic-
tion of mortality in critically ill septic patients. (16)
According to Gando S. et al in a study performed on
emergency department patients with suspected in-
fection, the SIRS criteria were significantly more
accurate in predicting an established infection.
These results may suggest that the gSOFA score can
be replaced with the SIRS criteria as a screening
tool for infection likely to progress to sepsis. Alter-
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natively, the combined application of both the SIRS
criteria and gSOFA score in patients with suspected
of having infection may improve the screening and
prognostic accuracy of these factors for predicting
infection and/or sepsis and a poor outcome. (17)
The study conducted by Wattanasit and Khwan-
nimit found that early warning scores, qSOFA, and
SIRS were not likely to be useful for detecting sep-
sis and predicting hospital admission and in-hospi-
tal mortality. Modifying the scores or adding new
parameters such as biomarkers may lead to the de-
velopment of clinical useful scoring systems in the
future. (18)

In the study conducted by Loritz et al, the gSOFA
score has poor sensitivity to identify patients at risk
of developing sepsis and can therefore not be con-
sidered as an adequate screening for sepsis in pa-
tients presenting to the ED. Furthermore, a positive
gSOFA at arrival at the ED showed no sufficient re-
liability in detecting patients with adverse clinical
course. (19)

According to Klimpel et al, which investigated the
predictive values of the gSOFA score and the SOFA
score regarding hospital admission, the SOFA score
was the better predictor of ICU admission. (20)
The study conducted by Li Y. et al reported that
SOFA score, and qSOFA score, could be used to
predict the prognosis of septic patients. So, this
study found that the SOFA score had higher accu-
racy than the qSOFA score, however, gSOFA was
simpler to use, making it a more suitable tool in an
emergency setting. (21)

In the study conducted by Thapa et al on 156 pa-
tients, the AUC of SOFA score and gSOFA for pre-
dicting mortality were 0.978 and 0.886 with a sen-
sitivity of 96.9% and specificity of 57% for SOFA,
and sensitivity of 96.9% and specificity of 76.1%
for gSOFA. Both SOFA and qSOFA could be used
as a tool in predicting mortality among septic pa-
tients presenting to the ED in resources limited
countries. (22)

According to Ronson et al, the systematic review of
45 studies with 413,634 patients showed that the
AUC of qgSOFA for the in-hospital mortality in all
patients (with or without suspected infection) was
poor, and it showed that it was not suitable for rou-
tine clinical use. gSOFA was not a clinically useful
prognostic tool for in-hospital, 1-month mortality,
or ICU admission for all-comers, with or without
suspected infection. (23) Fernando et al found that
gSOFA had poor sensitivity and moderate specific-
ity for short-term mortality. The SIRS criteria had
sensitivity superior to that of qSOFA, supporting
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their use for screening of patients and as a prompt
for treatment initiation. (24)

The study conducted by Khwannimit et al reported
that the SOFA was a superior prognostic tool for
predicting mortality and organ failure than gSOFA
and SIRS criteria among septic patients admitted to
the ICU. The SOFA score presented the best dis-
crimination with an AUC of 0.839. The AUC of
SOFA score for hospital mortality was significantly
higher than qSOFA (AUC 0.814, p=0.003) and
SIRS (AUC 0.587, p<0.0001). (25)

The study conducted by Song et al reported that the
prognostic performance of positive gSOFA scores
had a sensitivity of 0.51 and a specificity of 0.83 for
in-hospital mortality. A positive gSOFA score had
high specificity but poor sensitivity for predicting
in-hospital mortality, acute organ dysfunction, and
ICU admission in patients with infection outside the
ICU. Therefore, a positive qSOFA score seemed
limited in identifying early poor outcomes in these
patients in routine clinical practice. (26) The study
conducted by Baig et al reported that the qSOFA
score appeared to be an effective tool for predicting
in-hospital mortality in comparison to the SOFA
score when applied to severe sepsis and septic shock
patients in the setting of a tertiary care hospital ED
of a low-middle income country, (27) which came
in discordance with our study.

Limitations

The limitations of the present study were as follows.
First, it was a single-center prospective study, and
the available variables were limited. Larger multi-
center prospective studies are needed to validate our
results. Second, the enrolled patients had clinically
diagnosed infection based on different criteria from
either the “old” or “new” definition of sepsis. Third,
no organ dysfunction measurements evaluated in
this study distinguished between chronic and acute
organ dysfunction, assessed whether the organ dys-
function had an explanation other than infection, or
attributed dysfunction specifically to a dysregulated
host response.

Conclusion

gSOFA at admission is a useful predictor of sepsis
and evidence of multiorgan failure in critically ill
patients in ED. qSOFA had poor sensitivity and
moderate specificity for short-term mortality. The
SOFA is a superior prognostic tool for predicting
mortality and organ failure than qSOFA among sep-
tic patients admitted to the ICU.
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Table 1. Sources of infection in the study population

Source of infection Frequency, n (%)
Chest infection 87 (87%)
Urinary tract infection 40 (40%)
Tissue infection 18 (18%)
Abdominal sepsis 9 (9%)
Table 2. Predictor parameters in the study population

Variables Median
Baseline APACHE 11 16
Baseline gSOFA-0 2

Follow up gSOFA-1 1
Baseline SOFA-1 5

Follow up SOFA-3 5

Follow up SOFA-7 4

Legend: APACHE II=Acute Physiology and Chronic Health Evaluation II; gSOFA-0=qSOFA on admission;
qSOFA-1=qSOFA on day-1; SOFA-1=SOFA on day-1; SOFA-3=SOFA on day-3; SOFA-7=SOFA on

day-7.

Table 3. Outcome data in the study population

Variables Frequency
Mortality rate, n (%) 32 (32%)
Organ dysfunction (number of failed organs), median (range) 2 (1-4)

Table 4. Comparison between the 2 groups as regards socio-demographic data using Mann-Whitney U and

chi-square tests

Variable Non-survivor group Survivor group Mann-Whitney U test
(n=32) (n=68)
Median (IQR) Median (IQR) p value

Age (years) 72 (62.5-81.5) 67 (58-76) 0.036*

Variable Non-survivor group Survivor group Chi-square test
(n=32) (n=68) p value

Gender, n (%) |Female |9 (28.1%) 17 (25%) 0.7409

Male 23 (71.9%) 51 (75%)

Legend: IQR=interquartile range. *Percentage of column total.
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Table 5. Comparison between the 2 groups as regards basic clinical data using Mann-Whitney U test

Variables Non-survivor group Survivors group Mann-Whitney U
(n=32) (n=68) test
Median (IQR) Median (IQR) p value
Systolic BP (mmHg) 90 (80-110) 100 (85-120) 0.025%*
Diastolic BP (mmHg) 60 (40-60) 60 (50-80) 0.009**
HR (beats/min) 112 (97-130) 110 (98-130) 0.629
Temperature (°C) 37 (37-38.5) 37.8 (37-38.5) 0.440
RR (breaths/min) 25 (25-30) 28 (25-30) 0.817
UOP (cc/hour) 50 (50-100) 50 (50-100) 1.000
CVP (mmHg) 14.5 (8-19) 8 (4-11) 0.00037**
GCS 11.5 (9.5-13) 13 (12-15) 0.00074**

Legend: BP=blood pressure; HR=heart rate; RR=respiration rate; UOP=urin output; CVP=central venous
pressure; GCS=Glasgow coma scale; IQR=interquartile range. *Significant; **Highly significant.

Table 6. Comparison between the 2 groups as regards co-morbidities using chi-square test

Variables Non-survivor group Survivors group Chi-square test
(n=32) (n=68) p value
HTN, n (%) +ve 14 (43.7%) 39 (57.4%) 0.2059
DM, n (%) +ve 19 (59.4%) 38 (55.9%) 0.7433
THD, n (%) +ve 5 (15.6%) 27 (39.7%) 0.0166*
AF, n (%) +ve 4 (12.5%) 12 (17.6%) 0.5146
Old CVS, n (%) +ve 2 (6.2%) 16 (23.5%) 0.036*
PVD, n (%) +ve 0 (0%) 5(7.4%) 0.1174
CKD, n (%) +ve 7 (21.9%) 10 (14.7%) 0.3757
CLD, n (%) +ve 1 (3.1%) 5(7.4%) 0.4086
COPD, n (%) +ve 0 (0%) 13 (19.1%) 0.0083**
CNS diseases, n (%) +ve 11 (34.4%) 20 (29.4%) 0.6184
Diabetic foot, n (%) +ve 4 (12.5%) 8 (11.8%) 0.9164
Bed sores, n (%) +ve 4 (12.5%) 12 (17.6%) 0.5146

Legend: HTN=hypertension, DM=diabetes mellitus; IHD=ischemic heart disease; AF=atrial fibrillation;
CVS=cerebrovascular stroke; PVD=peripheral vascular disease; CKD=chronic kidney disease; CLD=chronic
liver disease; COPD=chronic obstructive pulmonary disease; CNS=central nervous system. *Significant;

**Highly significant.
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Table 7. Comparison between the 2 groups as regards source of infection using chi-square test

Source of infection Non-survivor group | Survivor group Chi-square test
(n=32) (n=68) p value

Urinary tract infection, n (%) |+ve 14 (43.7%) 26 (38.2%) 0.6013

Chest infection, n (%) +ve 129 (90.6%) 58 (85.3%) 0.4619

Abdominal sepsis, n (%) +ve  2(6.2%) 7 (10.2%) 0.8027

Tissue infection, n (%) +ve |6 (18.8%) 12 (17.6%) 0.8940

Table 8. Comparison between the 2 groups as regards laboratory data using Mann-Whitney U and chi-square

tests

Variables Non-survivor group Survivor group Mann-Whitney U test
(n=32) (n=68)
Median (IQR) Median (IQR) p value

Hb (g/dl) 9.5(8.9-11.8) 11.7 (9.9-12.8) 0.0087**

HCT (%) 28.6 (25-32.9) 33.8 (29.8-38.2) 0.0031**

TLC (10%/ul) 14.9 (9.3-27.8) 15.9 (12-20.2) 0.9293

PLT (10%/ul) 185.5 (92.5-306) 291 (176-356) 0.0034**

ESR (mm/h) 30 (0-60) 14.5 (0-82.5) 0.7225

CRP (mg/dl) 227 (42-347.5) 96 (50-281) 0.1831

Lactate (mmol/l) 2.8 (0.9-3.9) 1.8 (0-3.1) 0.035%*

Urea (mg/dl) 113.5 (68-149) 75 (47-116) 0.028*

Creatinine (mg/dl) 2.5(2-3.4) 1.4 (1-2.9) 0.0013**

Bilirubin (mg/dl) 1.2 (0.6-2.9) 0.7 (0.5-1) 0.0025%*

Legend: Hb=hemoglobin, HCT=hematocrit; TLC=total leukocyte count; PLT=platelet coundt;

ESR=erythrocyte sedimentation rate; CRP=C-reactive protein; IQR=interquartile range. *Significant;

**Highly significant.

Table 9. Comparison between the 2 groups as regards predictor parameters using Mann-Whitney U test

Variables Non-survivor group Survivors group Mann-Whitney U test
(n=32) (n=68)
Median (IQR) Median (IQR) p value
Baseline predictors
- APACHE I 23 (19-26) 14 (12-18) <0.0001**
- gSOFA-0 2 (2-3) 2 (1-3) 0.034*
- SOFA-1 10.5 (7-12) 5(3-6) <0.0001**
Follow up predictors
- gSOFA-1 2 (2-2) 1(1-1) <0.0001**
- SOFA-3 12 (9-15) 4 (2-5) <0.0001**
- SOFA-7 12 (9.7-14.2) 3(2-4) <0.0001**

Legend: APACHE II=Acute Physiology and Chronic Health Evaluation II; gSOFA-0=qSOFA on admission;
SOFA-1=SOFA on day-1; gSOFA-1=qSOFA on day-1; SOFA-3=SOFA on day-3; SOFA-7=SOFA on
day-7. *Significant; **Highly significant.
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Table 10. Comparison between the 2 groups as regards outcome data using Mann-Whitney U test

Variables Non-survivor group | Survivor group | Mann-Whitney
(n=32) (n=68) U test
Median (IQR) Median (IQR) p value
Organ dysfunction (number of |4 (3-6) 2 (0-5) <0.0001*
failed organs)
ICU duration (days) 9 (8-12) 9 (7-10) 0.027*

Legend: ICU=intensive care unit; IQR=interquartile range. *Highly significant.

Table 11. Spearman's correlation analysis for predictor parameters associated with organ dysfunction
p y p p g y

Associated factors (predictor parameters) Organ dysfunction
rho p value

- APACHE II 0.628 <0.0001*
- gSOFA-0 0.440 <0.0001*
- ¢SOFA-1 0.654 <0.0001*
- SOFA-1 0.809 <0.0001*
- SOFA-3 0.858 <0.0001*
- SOFA-7 0.630 <0.0001*

Legend: APACHE II=Acute Physiology and Chronic Health Evaluation II; gSOFA-0=qSOFA on admission;
qSOFA-1=qSOFA on day-1; SOFA-1=SOFA on day-1; SOFA-3=SOFA on day-3; SOFA-7=SOFA on
day-7; rho=Spearman's rho (correlation coefficient). *Highly significant.

Table 12. Multiple regression model for the factors predicting organ dysfunction using forward method

Predictor factors B SE p value
(Constant) -0.6571

Creatinine 0.1931 0.07251 0.0096*
APACHE II 0.02211 0.005876 0.0003*
qSOFA-0 0.4977 0.1317 0.0003*
SOFA-1 0.01699 0.005299 0.002*
SOFA-3 0.02914 0.004613 <0.0001*

Legend: APACHE II=Acute Physiology and Chronic Health Evaluation II; gSOFA-0=qSOFA on admission;
SOFA-1=SOFA on day-1; SOFA-3=SOFA on day-3; SE=standard error. *Highly significant.
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Table 13. Logistic regression model for the factors affecting mortality occurrence using forward method

Predictor factors Coefficient SE p value
(Constant) -10.59325

APACHE II 0.13682 0.056761 0.015%*
gSOFA-1 3.57138 1.57064 0.023*
ICU duration 1.02492 0.45478 0.024*
SOFA-3 0.12247 0.065270 0.0606

Legend: APACHE II=Acute Physiology and Chronic Health Evaluation II; gSOFA-1=qSOFA on day-1;
ICU=intensive care unit; SOFA-3=SOFA on day-3; SE=standard error. *Significant.

Table 14. ROC curve of predictor parameters to predict mortality

Variables AUC SE Best cut off|Sensitivity Specificity p value
point (%) (%)
(criterion)
APACHE II 0.835 0.0475 >16 87.50 72.06 <0.0001**
SOFA-1 0.874 0.0347 >6 84.37 76.47 <0.0001**
qSOFA-0 0.617 0.0576 >2 43.75 70.59 0.042*
gSOFA-1 0.835 0.0444 >1 78.12 86.76 <0.0001**

Legend: ROC=receiver operating characteristic, APACHE II=Acute Physiology and Chronic Health
Evaluation II; SOFA-1=SOFA on day-1; qSOFA-0=qSOFA on admission; qSOFA-1=qSOFA on day-1;
ICU=intensive care unit; AUC=area under the curve; SE=standard error. *Significant; **Highly significant
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Figure 1. Co-morbidities among 100 patients

160% 57%

53%
50%
40%

32% 31%
30%
20% 6% 18% 17% 3o 16%
< 2%

10% I 59 6%

N R

%
> < & LS
o

.\Q

e?’ ~‘o
¥ ko >
Cé;) Q\%o %)

Legend: HTN=hypertension; DM=diabetes mellitus; [HD=ischemic heart disease; AF=atrial fibrillation;
CVS=cerebrovascular stroke; PVD=peripheral vascular disease; CKD=chronic kidney disease; CLD=chronic
liver disease; COPD=chronic obstructive pulmonary disease; CNS=central nervous system.

Figure 2. Predictor parameters trend in the study population
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Legend: SOFA=Sequential Sepsis Organ Assessment; gSOFA=quick SOFA.
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Figure 3. ROC curve of predictor parameters to predict mortality
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Legend: ROC=receiver operating characteristic,c APACHE II=Acute Physiology and Chronic Health
Evaluation II; SOFA-1=SOFA on day-1; gSOFA-0=qSOFA on admission.
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