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Abstract:

Background: Sepsis is a life threating medical condition where infection leads to massive inflammatory response
and eventually lead to organ dysfunction. It continues to pose a significant health threat despite remarkable
developments in critical care medicine and extensive study of septic patients. Early recognition and treatment of
sepsis in emergency department (ED) is important to reduce mortality, hospital length of stay and morbidity.
Objective: This study was aimed to validate the performance of gSOFA scoring system and SIRS criteria in early
sepsis diagnosis in the Emergency Department.

Patient and method: This prospective observational clinical study was carried out in Emergency Department (ED)
on 100 patients with suspected infection presented and admitted at o0 Mansoura University Emergency Hospital from
February 2019 to February 2020. Patients were divided into two groups: infection group with gSOFA —ve criteria
and sepsis group with gSOFA +ve group. We compare between gSOFA and SIRS scores in both groups.

Results: The study demonstrated that organ dysfunction >2, 2ry to infection (according to sepsis definition by sepsis-
3 task force) was more frequently reported among qSOFA + SIRS + group, compared to gSOFA - SIR — group.
Moreover, both gSOFA and SIRS had comparable sensitivity (100%) in prediction of mortality within 1 week, while
gSOFA demonstrated higher specificity (53.3%) in comparison with SIRS (20%). Both scores had comparable
sensitivity for prediction ICU admission and of mechanical ventilation (86.67 and 88.9) whereas qSOFA
demonstrated higher specificity than SIRS for ICU admission (94.29 versus 71.43) as well as mechanical ventilation
(82.9 versus 63.41).

Conclusion: It could be concluded that gSOFA is considered as specific not sensitive tool, while SIRS is more

sensitive but not specific score for sepsis detection in emergency room.
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INTRODUCTION

Sepsis is a serious medical condition where
infection leads to systemic inflammation and finally
organ dysfunction. The estimated global incidence of
hospital-treated sepsis and severe sepsis is 437 and 270,
respectively, per 100,000 inhabitants. The incidence of
sepsis and severe sepsis has increased in the last few
decades, probably due to better recognition and
increasing age. The incidence of sepsis is age-related
with an increased incidence in both infants (<1 year)
and the elderly (> 65 years). Mortality and long-term
morbidity, especially among elderly patients with
sepsis, is high @,

Since 1991, the Systemic Inflammatory
Response Syndrome (SIRS) criteria have been used to
classify sepsis. At an International Sepsis Definitions
Conference in 2001 it was concluded that the SIRS
criteria were too non-specific to diagnose systemic
inflammation caused by an infection. However, due to
the high sensitivity in predicting systemic
inflammation, the SIRS criteria were maintained @.

As a result of growing criticism on the low
specificity of the SIRS criteria, an update of the sepsis
definition and criteria was needed. Early 2016; an
international sepsis task force published a new
international consensus for the definition of sepsis.

They defined sepsis as life-threatening organ
dysfunction caused by a dysregulated host response to
infection ®.

Septic shock was defined as “a subset of sepsis
in which particularly profound circulatory, cellular, and
metabolic abnormalities are associated with a greater
risk of mortality than with sepsis alone.” Septic shock
was diagnosed by identifying a vasopressor requirement
to maintain a mean arterial pressure (MAP) >65 mmHg
and serum lactate concentration >2 mmol/L despite
adequate fluid resuscitation ®.

The task force of sepsis-3 developed the more
clinical, Quick Sequential Organ Failure Assessment
(gSOFA) screening tool which is based on respiratory
rate, systolic blood pressure and an altered mental state,
which is an important part of the sepsis work-up in the
Emergency Department ©),

Most patients with sepsis are initially assessed
in the ED. Because these patients present with a wide
spectrum of disease courses and mortality risks and
early recognition and treatment of them is important to
reduce mortality, hospital length of stay and morbidity,
an accurately predictive disease severity score is
important, not only to predict mortality, but also to
distribute resources appropriately or make decisions
regarding resuscitation measures ©.
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This study was aimed to validate the performance of
gSOFA scoring system and SIRS criteria in early
sepsis diagnosis in the Emergency Department.

PATIENT AND METHOD

This prospective observational clinical study
included a total of 100 patients with suspected
infection, attending and admitted at Emergency
Department (ED), Mansoura University Emergency
Hospital. This study was conducted between
February 2019 to February 2020.

Ethical Consideration:

This study was ethically approved by
Ethical Committee, Faculty of Medicine,
Mansoura University. Informed written consent
was obtained from the patients sharing in the study or
their relatives, confidentiality and personal privacy
will be respected in all levels of the study, collected
data will not be used for any other purpose.

Inclusion Criteria:

Patients with suspected infection based on
clinical exam and necessary laboratory and radiologic
evaluation of both genders and aged > 18 years..

Exclusion Criteria:

Patients <18 years old, pregnant women, patients
in cardio-respiratory arrest, and patients presented by
trauma as main complaint in ED.

Patients were divided into two groups: infection
group with gSOFA —ve criteria and sepsis group with
gSOFA +ve criteria. comparison between gSOFA and
SIRS scores in both groups was done.

All patients were subjected to complete history
taking to identify patients with infection, full clinical
examination, laboratory investigations: CBC, ABG,
kidney function tests, liver function tests (AST, ALT,
Bilirubin, Albumin), body fluids analysis (ascetic
fluid, pleural fluid or CSF) if needed, serum lactate
and acute phase reactant as CRP and radiological
investigations: Chest X-ray, NCCT chest, abdominal
Ultrasound, extremities Duplex Ultrasound and
Echocardiography.

We apply SIRS and qSOFA scores: SIRS score
included fever >38.0°C or hypothermia <36.0°C,
tachycardia >90 beats/minute, tachypnea >20
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breaths/minute and leucocytosis >12*10%1 or
leucopoenia <4*10%1. @, while gSOFA score
included Respiratory rate >22/min, Change in mental
status and Systolic blood pressure <100 mmHg ©,

Statistical analysis

The collected data was revised, coded, processed
and analyzed using SPSS program (Statistical
Package for Social Science) for windows version 20
(SPSS Inc., Chicago, IL, USA). The data were
presented as number and percentages for the
gualitative data, mean, standard deviations and ranges
for the quantitative data with parametric distribution
and median with inter quartile range (IQR) for the
guantitative data with non-parametric distribution.
The appropriate tests of significance were conducted.
Chi-square test was used in the comparison between
the two groups with qualitative data and Fisher exact
test was used instead of the Chi-square test when the
expected count in any cell found less than 5.
Independent t-test was used in the comparison
between the two groups with quantitative data and
parametric distribution and Mann-Whitney test was
used in the comparison between two groups with
guantitative data and non-parametric distribution. P
value < 0.05 was considered significant.

RESULTS

Socio-demographics and clinical
characteristics of study patients are shown in table 1.
The study included a total of 100 patients with a mean
age of 58.2+ 17.9 years. Of them, 50 were males and
50 were females. Comorbidities were reported in 90
patients. Past surgical history was present in 34 cases.
Mean GCS was 14 + 2.4.

The Site of infection, 30 patients had
respiratory infections, 26 patients had abdominal
infections, 40 patients had skin and soft tissue and 4
cases had infections in other sites. The median SBP
and DBP of the study patients were 125 mmHg and
70 mmHg, respectively. The mean pulse, RR and
temperature were 94 + 15.8 BPM, 222 = 7.7
cycle/min and 37.4 £ 0.9° C, respectively. As regards
the results, median WBCs were 14.2, median serum
creatinine was 1.6, median Platelet count was 250.5,
median was 1.5 and the mean paO2/F82 was 412 +
66.3. Also, positive culture was reported in 30
patients.
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Table (1): Sociodemographics and clinical
characteristics of all patients:

Parameter N (%) / Mean = SD
Age (years) 58.2+ 17.9
Sex
Male 50(50)
Female 50(50)
Comorbidities 90(90)
Past surgical history 34(34)
Site of infection
Respiratory 30(30)
Abdominal 26(26)
Skin and soft tissue 40(40)
Others 4
GCS 14+24
Vital signs
SBP Median (min-max) 125(50-170)
mmHg
DBP Median (min-max) 70 (25-140)
mmHg
Pulse (beats per minute) 94 +15.8
RR (breaths per minute) 222+ 7.7
Temparture (°C) 37.4+0.9
Laboratory
WBCs Median (min-max) 14.2 (4.5-29.6)
(x10° /1)

Serum creatinine Median 1.6 (0.3-16.5)
(min-max) (mg/dl)

Platelet Median (min-max) 250.5(28-665)
(x10° /1)

Bilirubin Median (min- 1.2 (0.4-4.1)
max) (mg/dl)

paO2/F82 412 +66.3
Culture (positive) 30(30)

gSOFA ,SIRS and outcomes of studied
patients are shown in table 2. gSOFA zero was the
most frequent and it was reported in nearly half of the
patients (48 patients), gSOFA 1 was reported in 22
patients, gSOFA 2 was reported in 16 patients while
gSOFA 3 was the least frequently reported (in 14
patients).

SIRS zero was reported in 18 patients, SIRS 1
was the most frequent and it was reported in 36
patients, SIRS 2 was reported in 22 patients, SIRS 3
was reported in 18 patients and SIRS 4 was the least
frequently reported (in 6 patients). Organ dysfunction
< 2 was reported most of patients (70 patients) while
Organ dysfunction >2 was reported in 30 patients.
Thirty patients were admitted to ICU with a mean ICU
length of stay of 4 days. The mean ward length of stay
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was also 4 days. Ten cases died within one week.
Twenty-six patients were put on vasopressors while 18
patients required ventilator.

Table (2): gSOFA, SIRS and outcomes of studied

patients:
Parameter N (%) / Median
(min-max)
gSOFA
0 48(48)
1 22(22)
2 16(16)
3 14(14)
SIRS
0 18(18)
1 36(36)
2 22(22)
3 18(18)
4 6(6)
Organ dysfunction
<2 70(70)
>2 30(30)
ICU admission 30(30)
ICU length of stay 4(1-10)
Ward length of stay 4(1-10)
Mortality within 1 week 10(10)
Vasopressor 26(26)
Ventilator 18(18)

As shown in table 3, Organ dysfunction >2
was more frequently reported among gSOFA positive
than qSOFA negative (22 cases versus 8 cases) with a
statistically significant difference. Similarly, ICU
admission was more frequently reported among
gSOFA positive than gSOFA negative (26 cases versus
4 cases) with a statistically significant difference. No
statistically significant difference existed between
gSOFA positive and qSOFA negative cases as regards
length of ICU stay, length of ward stay or mortality
within 1 week. Use of VVasopressor and Ventilator was
more evident among gSOFA positive cases compared
with gSOFA negative cases (24 versus 2 and 16 versus
2 for Vasopressor and Ventilator, respectively) with a
statistically significant difference.
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Table (3): gSOFA, SIRS and outcomes of gSOFA positive and gSOFA negative:
Parameter gSOFA positive (n=30) gSOFA negative (n=70) P value
N (%) / Median (Min-Max)

Organ dysfunction >2 22(73.3) 8(11.4) <0.001
ICU admission 26(86.7) 4(5.7) <0.001
ICU stay (days) 3(1-10) 4.5(4-5) 0.2
Ward stay (days) 4(1-10) 4(1-10) 0.6
Mortality within 1 week 6(20) 4(5.7) 0.03
Vasopressor 24(80) 2(2.9) <0.001
Ventilator 16(53.3) 2(2.9) <0.001

As shown in table 4, Organ dysfunction >2 was more frequently reported among SIRS positive than SIRS
negative (22 cases versus 8 cases) with a statistically significant difference. Similarly, ICU admission was more
frequently reported among SIRS positive than SIRS negative (26 cases versus 4 cases) with a statistically significant
difference. No statistically significant difference existed between SIRS positive and SIRS negative cases as regards
length of ICU stay, length of ward stay or mortality within 1 week. Use of Vasopressor and Ventilator was more
evident among SIRS positive cases compared with SIRS negative cases (24 versus 2 and 16 versus 2 for VVasopressor
and Ventilator, respectively) with a statistically significant difference.

Table (4): gSOFA, SIRS and outcomes of SIRS positive and SIRS negative:

Parameter SIRS positive (n=46) | SIRS negative (n=54) P value
N (%) / Median (Min-Max)
Organ dysfunction >2 22(47.8) 8(14.8) <0.001
ICU admission 26(56.6) 4(7.4) <0.001
ICU stay (days) 3(1-10) 5(5-5) 0.05
Ward stay (days) 4(1-10) 4(1-10) 0.9
Mortality within 1 week 6(13) 4(7.4) 0.3
\Vasopressor 24(52.2) 2(3.7) <0.001
Ventilator 16(34.8) 2(3.7) <0.001

As shown in table 5, Organ dysfunction >2 was more frequently reported among qSOFA +and SIRS + (20
cases) compared with gSOFA +and SIRS — (2 cases), qSOFA -and SIRS + (2 cases) and qSOFA -and SIRS — (6
cases) with a statistically significant difference. ICU admission was more frequently reported among qSOFA +and
SIRS + (24 cases), compared with gSOFA +and SIRS — (2 cases), gSOFA - and SIRS + (2 cases) and qSOFA -and
SIRS — (2 cases) with a statistically significant difference. No statistically significant difference existed between
gSOFA +and SIRS+, compared with gSOFA +and SIRS —, gSOFA- and SIRS + and gSOFA-and SIRS — as regards
length of ICU stay, length of ward stay or mortality within 1 week. Use of Vasopressor was more evident among
gSOFA + and SIRS + cases (24 cases) compared with only 2 cases of qSOFA -and SIRS —cases. VVasopressor was
not used in qSOFA +and SIRS — cases or qSOFA -and SIRS + cases. A statistically significant difference existed
between groups. Ventilator was more frequently used among qSOFA +and SIRS + (14 cases) compared with gSOFA
+and SIRS — cases (2 cases) and qSOFA -and SIRS + cases (2 cases) while it was never used among gSOFA-and
SIRS — cases. A statistically significant difference existed between groups.

Table (5): Comparison of outcomes according to both gSOFA and SIRS:

Parameter gSOFA+and | qSOFA+and | qSOFA-and |qSOFA-and | P value
SIRS + SIRS - SIRS + SIRS-
n=26 n=4 n=20 n=50
N (%) / Median (Min-Max)
Organ dysfunction >2 20(76.9) 2(50) 2(10) 6(12) <0.001
ICU admission 24(92.3) 2(50) 2(10) 2(4) <0.001
ICU stay (days) 3(1-10) 5(5-5) 4(4-4) 5(5-5) 0.2
Ward stay (days) 4(1-10) 2(1-3) 3.5(1-6) 4(1-10) 0.2
Mortality within 1 week 4(15.4) 2(50) 2(10) 2(4) 0.02
\asopressor 24(92.3) - - 2(4) <0.001
Ventilator 14(53.8) 2(50) 2(10) - <0.001

As shown in table 6, a Cut off value of gSOFA >1 was associated with 86.67% sensitivity and 71.43% specificity
for prediction of ICU admission. The AUC was 0.964. A Cut off value of SIRS >1 was associated with 86.67%

sensitivity and 94.29% specificity for prediction of ICU admission. The AUC was 0.834.
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Table (6): AUC and diagnostic value of gSOFA for prediction of ICU admission:

Parameters gSOFA SIRS
AUC 0.964 0.834
Cut off value >1 >1

Sensitivity (95% CI)

86.67 (69.3 - 96.2)

86.67 (69.3 - 96.2)

Specificity (95% CI)

94.29 (86.0 - 98.4)

71.43(59.4 - 81.6)

PPV (95% CI)

86.7 (69.3 - 96.2)

92.6 (82.1-97.9)

NPV (95% CI)

94.3 (86.0 - 98.4)

56.5 (41.1 - 71.1)

As shown in table 7, a Cut off value of gSOFA >0 was associated with 100% sensitivity and 53.3%
specificity for prediction of mortality within 1 week. The AUC was 0.76.A Cut off value of SIRS >0 was associated
with 100% sensitivity and 20% specificity for prediction of mortality within 1 week. The AUC was 0.627.

Table (7): AUC and diagnostic value of gSOFA for prediction of mortality within 1 week:

Parameters gqSOFA SIRS
AUC 0.76 0.627
Cut off value >0 >0

Sensitivity (95% CI)

100 (69.2-100)

100 (69.2-100)

Specificity (95% CI)

53.3(42.5-63.9)

20 (12.3-29.8)

PPV (95% CI)

19.2 (9.6-32.5)

12.2(6-21.3)

NPV (95% CI)

100 (92.6-100)

100(81.5-100)

As shown in table 8, a cut off value of gSOFA >1 was associated with 88.9% sensitivity and 82.9 %
specificity for prediction of need to mechanical ventilator. The AUC was 0.917. A Cut off value of SIRS >1 was
associated with 88.9% sensitivity and 63.41% specificity for prediction of need to mechanical ventilator. The AUC

was 0.839.

Table (8): AUC and diagnostic value of gSOFA for prediction of need to mechanical ventilator:

Parameters qSOFA SIRS
AUC 0.917 0.839
Cut off value >1 >1

Sensitivity (95% CI)

88.9(65.3-98.6)

88.9(65.3-98.6)

Specificity (95% CI)

82.9(73-90.3)

63.41 (52-73.8)

PPV (95% CI)

53.3(34.3- 71.7)

34.8(21.4-50.2)

NPV (95% ClI)

97.1(90.1 - 99.7)

96.3(87.3-99.5)

DISCUSSION

In the current study; gqSOFA, SIRS and
general outcomes of studied patients, qSOFA zero was
the most frequent and it was reported in the majority
of cases (48%) followed by, gSOFA 1 (22%) and
gSOFA 2 (16%) and finally qSOFA 3 (14%). As
regards SIRS, most of them had score one then two
followed by zero and 4. Organ dysfunction < 2 was
reported in most of patients (70 patients) while Organ
dysfunction >2 was reported in 30 of which. Thirty
patients were admitted to ICU with a mean ICU length
of stay of 4 days. The mean ward length of stay was
also 4 days. Ten cases died within one week. Twenty-
six patients were put on vasopressors while 18 patients
required ventilator.

Similarly, Loritz et al. © conducted a
prospective single-center study including patients
presenting to the ED of any non-traumatic cause.
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Primary outcome was development of sepsis within 48
hours; secondary outcomes were 30-day mortality and
ICU stay for > 3 days. Data were collected within one
hour after arrival to indicate an impression of initial
medical contact. Among 1,668 patients, 105 sepsis
cases were identified. 8.4% presented with qSOFA >
2, 27.2% with SIRS > 2 within one hour. They
demonstrated that, the median hospital length of stay
was 4 days (IQR 1-8) and 30-day mortality was 3.1%
overall.

Likewise, Askim et al. 9 conducted an
observational cohort study performed at one ED in an
urban university teaching hospital in Norway, with
approximately 20,000 visits per year. All patients >16
years presenting with symptoms or clinical signs
suggesting an infection (n = 1535) were prospectively
included in the study from January 1 to December 31,
2012 reported that 17 (2.6%) patients with sepsis died
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within 7 days and 42 (6.3%) within 30 days. Eight
(7.4%) patients with severe sepsis died within seven
days and 19 (17.6%) died within 30 days.

Comparably, Churpek et al. % reported that
only 9% of the 30,667 patients admitted to an ED or a
ward with infection suspicion had a gSOFA >2 at time
of presentation and that the gSOFA only had 29.9%
sensitivity for detecting organ dysfunction according
to the sepsis-3 task force definition of sepsis.

Socio-demographic and clinical characters in
relation to qSOFA and SIRS, the current study
demonstrated that there were statistically significant
differences between cases with positive and negative
SOFA and SIRS as regards sex and bilirubin (P<0.05)
and highly statistically significant differences as
regards site of infection, GCS, SBP, DBP, Pulse, RR
paO2/Fio2 (P<0.001), while there were no statistically
significant differences among both groups as regards
age, comorbidities, past surgical history, temperature,
WBCs, serum creatinine, platelet count and positivity
of culture (P>0.05).

Similarly, Loritz et al. © demonstrated that
there were highly statistically significant differences
among cases with positive and negative SOFA as
regards GCS, SBP, DBP, Pulse, RR and confirmed
infection (P<0.001). However, they were in
disagreement with present study, as they demonstrated
also that there were highly statistically significant
differences as regards temperature and WBCs
(P<0.001).

The present study demonstrated that Organ
dysfunction >2 was more frequently reported among
gSOFA+& SIRS+ compared with qSOFA+& SIRS-,
gSOFA-& SIRS+ and gSOFA-& SIRS - with a
statistically significant difference. ICU admission was
more frequently reported among gSOFA+& SIRS,
compared with qSOFA+& SIRS-, gSOFA-& SIRS+
and gSOFA-& SIRS - with a statistically significant
difference. No statistically significant difference
existed between qSOFA+& SIRS+ compared to with
gSOFA+& SIRS-, gSOFA-& SIRS+ and qSOFA-&
SIRS - as regards length of ICU stay, length of ward
stay or mortality within 1 week.

In the same line Loritz et al. © demonstrated
that there were highly statistically significant
differences among cases with positive than negative
SOFA as regards hospital stay, ICU admission, 30 day
mortality (P<0.001).

Likewise, Boillat et al. @ revealed that the
mortality of patients with a SOFA >2 was 15%, which
also is in line with the anticipated overall mortality of
around 10% in this subset of patients according to the
new Sepsis-3 definition.

Similarly, Anand et al. ®® demonstrated that of
1,004,347 hospitalized patients, 271,500 (27.0%) were
gSOFA-positive on admission. In comparison with
qSOFA-negative patients, qSOFA-positive patients
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needed ICU admission more often (28.5% vs 6.5%),
and had higher rate of mortality (6.7% vs 0.8%)

The current study demonstrated that both
gSOFA and SIRS had comparable sensitivity (100%),
while gSOFA demonstrated higher specificity (53.3%)
in comparison with SIRS (20%) in prediction of
mortality within 1 week (cut off less than zero).
Moreover, both scores had comparable sensitivity for
prediction ICU admission and of mechanical ventilator
(86.67 and 88.9). qSOFA demonstrated higher
specificity than SIRS for ICU admission (94.29 versus
71.43) as well as mechanical ventilator (82.9 versus
63.41).

Boillat-Blanco et al. @ revealed that, the
prognostic accuracy of gSOFA (AUROC 0.80, 95% CI
0.73-0.87) for 28-day mortality was similar to SOFA
(AUROC 0.79, 0.71-0.87; p = 0.1) and better than
SIRS with highly statistically significant difference
(AUROC 0.61, 0.52-0.71; p<0.001). However, SIRS
criteria had a higher sensitivity (91%) compared to
gSOFA score (59%) in detecting sepsis.

Similarly, Loritz et al. © revealed that,
sensitivity of gSOFA in predicting sepsis was lower
compared to the SIRS criteria. In addition, gSOFA
showed better prognostic accuracy for 30-day
mortality compared to SIRS (p<0.05), but not for
prolonged ICU stay (p=0.56) with a significantly
higher AUC. gSOFA showed poorer results compared
to the SIRS criteria as regard prolonged ICU stay,
which is in disagreement with the current study

Comparably, Monclus et al. “ even report
gSOFA > 2 to be the only independent variable
associated with mortality. However, it should be noted
that the reason for the high AUC lies foremost in its
excellent specificity (94.3%) 9.

In parallel, Peneva et al. ®® reported that both
SIRS and qSOFA criteria used for early detection of
sepsis are useful clinical tools for mortality
predictability in septic patients. Cut-off values for
SIRS higher than 2.5 points showed 91% sensitivity
and 60% specificity - (AUC 0.80, 95% CI - 0.712 -
0.907), whereas qSOFA scores greater than 1.5 points
indicated sensitivity of 82.2% and specificity of 70.3%
(AUC 0.85, 95% CI1 0 0.770 -0.934).

Ortega et al. @, reported that gSOFA offered
high specificity for the prediction of sepsis and adverse
outcomes however poor sensitivity in comparison with
SIRS. There were 2523 cases included in the analysis
and 39 (1.6%) had the primary outcome of sepsis. The
area under the curve for sepsis was 0.79 (95%
confidence interval [CI] 0.71-0.86) for gSOFA, 0.81
(95% C1 0.73-0.87) for SIRS.

CONCLUSION

It could be concluded that qSOFA is considered as
specific not sensitive tool, while SIRS is more
sensitive but not specific score for sepsis detection in
emergency room. In addition, they cannot be used as
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reliable indicators for sepsis, but they have the ability
to give a very good impression for the prognosis and
outcomes of cases in terms of prediction of ICU
admission, mortality within 1 week and mechanical
ventilator especially if used together.
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