
ABSTRACT 

Objective: Sepsis has been defined as a life-threatening organ dysfunction that develops as a result of im-
paired host response to infection. This study aimed to investigate sequential organ failure assessment (SOFA) 
score, systemic inflammatory response syndrome (SIRS), quick SOFA (qSOFA), and qSOFA + lactate criteria 
(qSOFA+L) in the diagnosis and prognosis of sepsis.

Materials and Methods: A retrospective study was performed that included all patients diagnosed with 
sepsis between January 1, 2013 and December 31, 2017 in Izmir Tepecik Training and Research Hospital 
Infectious Diseases and Clinical Microbiology Clinic.

Results: A total of 976 patients diagnosed with sepsis (mean age 72.5±13.7 years, 52.7% women) over five 
years were included in this study. Of all patients admitted to the emergency department and diagnosed with 
sepsis, 37.4% (n=365) were hospitalized and 52.3% (n=191) of these patients died. Emergency department 
mortality was 12.5% (n=122). The mortality rate was higher in patients with qSOFA and qSOFA+L criteria 
≥2 in the emergency department. There was no statistically significant difference in terms of SIRS, qSOFA, 
or qSOFA+L criteria among patients who died in the hospital. The SOFA score (area under receiver opera-
tor characteristic curve, AUC=0.89) was highly discriminative in predicting sepsis. When the SOFA score 
was>11, its sensitivity and negative predictive values were both 100%. The SOFA score (AUC=0.75 and 
0.72, respectively) was also highly discriminative in predicting emergency and in-hospital mortality. When 
the SOFA score was>11, the sensitivity and specificity of predicting emergency department mortality were 
63.5% and 78.8%, respectively. The sensitivity was 65.8% and the specificity was 75.5% when describing in-
hospital mortality for SOFA scores>9.

Conclusion: The SOFA score was highly sensitive and predictive in the diagnosis of sepsis. The SOFA score 
had a high discriminative ability to predict emergency and in-hospital mortality.

Keywords: Sepsis, scoring system, systemic inflammatory response syndrome, sequential organ failure as-
sessment

Introduction
Sepsis is one of the oldest and most difficult syndromes in the history of medicine. Despite 
the emergence of modern antibiotics, germ theory cannot fully explain the pathogenesis of 
sepsis,and why so many patients dieafter the causative pathogen has beeneradicated. Therefore, 
researchers posit that the host response was effective in the pathogenesis of sepsis, not the 
microbes, and subsequently, a fittingdefinition of sepsis was developed by international consen-
sus [1].

TheThird International Consensus Definitions for Sepsis and Septic Shock in 2016 defined sep-
sis as life-threatening organ dysfunction that develops as a result ofan impaired host response 
to infection. Thesequential organ failure assessment (SOFA)is a scoring system usedfor clinical 
evaluation purposes; a score of 2 or moreis associated with an in-hospital mortality riskover 
10%. Septic shock is a subset of sepsis that progresses with deep circulatory, cellular, and meta-
bolic abnormalities with higher mortality risk. Patients with septic shock need vasopressors to 
achievean average arterial pressure of 65 mm Hg or more, and in the absence of hypovolemia, 
serum lactate levels exceed 2 mmol/L; the in-hospital mortality rateinthese patients isover40% 
[2].
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The quick SOFA (qSOFA) can be used toin-
forma sepsis-induced prognosis in adult patients 
with suspicious infections in nonhospital, emer-
gency, or general hospital conditions. A positive 
qSOFA score involves having a respiratory rate 
of 22 or more per minute, altered mental state, 
or systolic blood pressure of, or below, 100 
mm Hg [2]. However, thesystemic inflammatory 
response syndrome (SIRS) criteria are superior 
to qSOFAforthe clinical diagnosis of sepsis, and 
qSOFA is superior to SIRS forpredictingin-
hospital mortality [3].

In thisstudy, we investigated the predictive 
capacityof the SOFA score, SIRS, qSOFA, and 
qSOFA + lactate criteria (qSOFA+L) criteria in 
the diagnosis and prognosis of sepsis.

Definitions
Infection: An inflammatory response to the 
invasion of microorganisms into sterile host 
tissue.

Bacteremia: The presence of live bacteria in the 
blood, diagnosed byblood culture.

SIRS: The first attempt to standardize sep-
sis terminology was made in 1991 at the 
American Chest Diseases Association/Society 
of Critical Care Medicine (SCCM) Consensus 
Conference. Sepsis is conceptually defined as 
a systemic inflammatory response to the pres-
ence of infection [4-6]. SIRS is diagnosed by the 
presence ofat least two of the following four 
SIRS criteria:

1.	 body temperature > 38°C or < 36°C,
2.	 heart rate > 90 beats/min,
3.	 respiratory rate > 20 breaths/min or 

PaCO2< 32 mm Hg,
4.	 leukocyte count over12,000mm–3 or 

under4,000mm–3 or immature band/neu-
trophil ratio exceeds 10%.

Sepsis-1 (1991): Clinical manifestation of an 
infection with SIRS is defined as sepsis.

Severe sepsis: The presence of symptoms of 
organ disorder, hypoperfusion, or hypotension 
with sepsis.

Sepsis-2 (2001): Although the sepsis-1 defini-
tionremains valid, some additions were made 
to better define sepsis. Sepsis criteria were 
expanded as follows:

1.	 General signs and symptoms: fever, 
hypothermia, tachycardia, tachypnea, 
altered mental state, marked edema or 
positive fluid balance, hyperglycemia in 
the absence of diabetes, etc.

2.	 Inflammatory findings: leukocytosis or 
leukopenia, C-reactive protein (CRP), 
procalcitonin elevation, etc.

3.	 Hemodynamic signs and symptoms: 
hypotension (systolic blood pressure< 
90 mm Hg and mean arterial pressure< 
70 mm Hg), SvO2> 70%, etc.

4.	 Organ dysfunction signs and symp-
toms: arterial hypoxia, acute oliguria, 
increased creatinine, coagulation abnor-
malities, thrombocytopenia, hyperbiliru-
binemia, etc.

5.	 Tissue perfusion disorder signs and 
symptoms: increased lactate (>2 
mmol/L), decreased capillary refill, etc.

Sepsis-3 (2016): In the ThirdInternational 
Consensusreport published in 2016, the SCCM 
and the European Society of Intensive Care 
Medicine defined sepsis as life-threatening organ 
dysfunction that develops as a result ofimpaired 
host response to infection.In addition to the 
proven infection, a score of 2 or more points 
on the SOFA (organ dysfunction) is required for 
the diagnosis of sepsis. The SIRS-criteria-based 
test and the definition of severe sepsis (above)
were abandoned in this consensus [2].

Septic shock(a subset of sepsis with higher 
mortality): Patients with septic shock need 
vasopressors to achieve average arterial pres-
sure of 65 mm Hg or more, and in the absence 
of hypovolemia, serum lactate levelsexceed2 
mmol/L. In-hospital mortality rates amongthese 
patients are over40% [2].

SOFA: The SOFA score identifies organ failure 
in six systems and assigns0–4 points for each 
system. It was created in 1996 by consensus [7] 
(Table 1).

qSOFAcriteria: qSOFA criteriadetermine sep-
sis-induced prognosis in adult patients with sus-
picious infections in nonhospital, emergency, or 
general hospital conditions. A positive qSOFAs-
corerequires at least two of the following cri-
teria: respiratory rate 22 breaths/minor more, 

altered mental state, or systolic blood pressure 
under 100 mm Hg [2] (Table 1).

Materials and Methods
This retrospectivestudyincluded data collect-
ed between January 1, 2013 and December 
31, 2017 at the Izmir Tepecik Training and 
Research Hospital Infectious Diseases and 
Clinical Microbiology Clinic. Approval fromthe 
local ethics committeewas obtained prior to 
initiating the study. (Approval No. 1/1, Approval 
date: 31/03/2018) Because of the retrospective 
study design, written informed consent was not 
obtained.

All the study participantswere diagnosed with 
sepsis by aninfectious disease and clinical micro-
biology specialist who came to the emergency 
department.

Statistical Analysis
In the statistical analyses, categorical data were 
summarized asfrequencies and percentages, 
and continuous data were summarized asmean 
± standard deviation or median values (mini-
mum–maximum) depending on the distribu-
tion of the data. Forcontinuous variablesthat 
were normally distributed, independent sample 
t-tests were used in the comparison of the two 
groups, whileanalysis of variance was used for 
comparisons among more than two groups. For 
variables that werenot normally distributed, the 
nonparametric Mann–WhitneyU test was used 
fortwo-group comparisonsand the Kruskal–
Wallis test was used to comparemore than 
two groups. In addition, Spearman and Pearson 
correlation coefficients were used to control for 
the relationship between continuous variables. 
Normality controls for the continuous mea-
surements were assessedwith the Shapiro–Wilk 
test. Receiver operator characteristic (ROC) 
analyses of SIRS, SOFA, qSOFA, and qSOFA+L 
criteria were performed. In addition, the ROC 
curves of the parameters were compared. For 
the descriptive statistics, the area under ROC 
curve (AUC) value, sensitivity, specificity, posi-
tive predictive value (PPV), negative predictive 
value (NPV), positive likelihood ratio (LR+), neg-
ative likelihood ratio (LR–), and 95% confidence 
interval values are given. P<0.05 was considered 
statistically significant.

Results
This study included a total of 976 patientswho 
wereadmitted to the emergency department 
during the five-year study periodand diagnosed 
with sepsis by aninfectious diseaseand clini-
cal microbiology specialist. Of those, 52.7% 
(n=514) were female and 47.3% (n=462) were 
male. Their mean age was 72.5±13.7 years. The 

•	 The important feature of  our study was that 
SOFA score, SIRS, qSOFA, and qSOFA+L criteria 
were compared in both ICU patients and emer-
gency department patients in the diagnosis of  
sepsis and prognosis. 

•	 Despite the limitations described above, we 
found that the diagnostic and prognostic value of  
the SOFA score was more valuable than that of  
other scores. 

•	 We have also found that the qSOFA criterion may 
be suitable for emergency department.

Main Points
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mean age of the female patients was 72.6±14 
years, and the mean age of the male patients 
was 72.3±13.3 years. The most common 
comorbiditywas chronic kidney disease (CKD) 
at18.9% (n=184). The demographic character-
istics of the patients are shown in Table 2.

Overall, 37.4% (n=365) of all patients admit-
ted to the emergency departmentand diag-
nosed with sepsis were hospitalized and 52.3% 
(n=191) of these patients died. Emergency 
department mortality was 12.5% (n=122). 
The median length of hospital stay was 137.5 h. 
The most common source of infection was the 
respiratory system (24.5%, n=239), followed 
by the urinary system (23.8%, n=232). The 
source of infection could not be determinedin 
31.1% (n=323) of the patients. Gram-negative 
bacillus (22.7% and 51%, respectively) was 
observed in the cultures of emergency cysts 
(n=396) and urine (n=414). The clinical and 

laboratory features of the patients are shown 
in Tables 2 and 3.

There was a statistically significant difference 
between patients who died in the emergency 
department and those who survived in terms 
of qSOFA and qSOFA+L criteria (P<0.05). 
The mortality rate was higher in patients with 
qSOFA and qSOFA+L criteria ≥2 (Table 4). 
There was no statistically significant differ-
ence between the patients who died in the 
hospital and those who survived in terms of 
SIRS, qSOFA, and qSOFA+L criteria (P>0.05) 
(Table 4).

There was a statistically significant difference in 
the SOFA scores of patients who died in the 
emergency department and those who sur-
vived (P<0.001). Patients who died had a higher 
SOFA score than patients who lived (Table 5).

ROC Curve Analysis
According to the results of the ROC analy-
sis of continuous measurements, the ability 
of SOFA score, SIRS, qSOFA, and qSOFA+L 
criteria to predict sepsis was statistically sig-
nificant (P<0.0001, 0.048, 0.0004, and 0.0001, 
respectively). The SOFA score (AUC=0.89) 
had a distinctively high ability to predict sepsis 

Table 2. qSOFA (Quick SOFA) criterion

Score	 0 point	 1 point

Respiratory rate> 22 / min		

   Yes		

   No		

Altered mental status		

   Yes		

   No		

Systolic blood pressure ≤ 100 mmHg		

   Yes		

   No		

Table 1. Sequential [Sepsis-Related] Organ Failure Assessment (SOFA) score

Score	 0	 1	 2	 3	 4

Sysyem					   

   Respiratory 	 ≥400 (53.3)	 <400 (53.3)	 <300 (40)	 <200 (26.7) 	 <100 (13.3)
   PaO2 / FiO2, mmHg (kPa)				    with respiratory support	 with respiratory support

Coagulation					   

   Platelet count × 103 / μL	 ≥ 150	 < 150	 < 100	 < 50	 < 20

Liver					   

   Bilirubin, mg / dL	 <1.2 	 1.2-1.9	 2.0-5.9	 6.0-11.9	 >12.0

Cardiovascular	 MAP * ≥70 mm Hg	 MAP <70 mm Hg	 Dopamine <5 or	 Dopamine 5.1-15	 Dopamine>15 veya 
			   dobutamine (all doses)	 or epinephrine ≤0.1	 epinephrine >0.1 
				    or norepinephrine ≤0.1	 veya norepinephrine >0.1

Central Nervous System					   

   Glaskow Coma Scale	 15	 13-14	 10-12	 6-9	 < 6

Renal					   

   Creatine, mg/dL	 <1.2 	 1.2-1.9	 2.0-3.4	 3.5-4.9	 >5.0

   Urine Output				    < 500	 < 200

Catecholamine doses should be given at least one hour, μg / kg / min.
*MAP= DBP + 1/3 (SBP – DBP)

Figure 1. ROC analysis curves for SOFA score, SIRS, qSOFA and qSOFA + L criteria in the diagnosis of  sepsis
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(P<0.0001). When the SOFA score was >11, 
its sensitivity was 100%, specificity was 79%, PPV 
was 57.8%, NPV was 100%, LR+ was 4.78, and 
LR–was 0 (Table 6; Figure 1).

According to the results of the ROC analysis 
in terms of emergency department mortality, 
the ability to predict SOFA score, qSOFA, and 
qSOFA+L criteria was found to be statistically 
significant (P<0.0001, 0.009, and 0.006, respec-
tively). The ability of theSIRS-criteria-based test 
to predict emergency department mortality 
was not statistically significant (P=0.303). The 
SOFA score (AUC=0.75) had a high distinctive 
ability topredict emergency department mor-
tality (P<0.0001). When the SOFA score was 
>11, its sensitivity was 63.5%, specificity was 
78.8%, PPV was 46.6%, NPV was 88.2%, LR+ 
was 3, and LR– was 0.46. When the qSOFAs-
corewas >1, sensitivity was 81.7% and specificity 
was 28.6% (Table 6; Figure 2).

According to the results of ROC analysis, the 
ability to predict in-hospital sepsis-related mor-
tality was statistically significant forthe SOFA 
score, while SIRS, qSOFA, and qSOFA+L cri-
teria were not significant (P<0.0001, 0.329, 
0.950, and 0.999, respectively). The SOFA 
score (AUC=0.72) had a high distinctive abil-
ity topredict in-hospital mortality (p <0.0001). 
When the SOFA score was >9, itssensitivity was 
65.8%, specificity was 75.5%, PPV was 81.8%, 
NPV was 56.9%, LR+ was 2.69, and LR– was 
0.45(Table 6; Figure 3).

Discussion
Several studies have already compared the diag-
nostic criteria for sepsis in emergency depart-
ments and intensive care units (ICUs). Those 
that primarily consider mortality were generally 
performed in ICU patients [8, 9]. Our study is 
novel because it compared the predictive capac-
ity of SIRS, qSOFA, qSOFA +L, and SOFA score 
in both the diagnosis and prognosis of patients 
admitted to the emergency department with 
sepsis.

In our study, patients who died in the emer-
gency department and in the hospital had 
higher SOFA scores than those who survived. 
Mortality rates were higher in the emergen-
cy department for patients with qSOFA and 
qSOFA+L criteria ≥2. There was no statistically 
significant difference between the patients who 
died and those who survived in the hospital in 
terms of SIRS, qSOFA, and qSOFA+L criteria. 
The SOFA (AUC=0.89) had a high distinc-
tive ability to predict sepsis. When the SOFA 
score was >11, sensitivity and NPV were both 
100%. The SOFA score (AUC=0.75 and 0.72, 

Table 3. Demographic and clinical features of patients 

Variable	

Age (Mean ± SD) (min.-max.)	 72.5 ± 13.7 (18-106)

Gender	 n (%)

   Female	 514 (52.7)

   Male	 462 (47.3)

Comorbidities	 n (%)

   Diabetes	 59 (6.0)

   CKD	 184 (18.9)

   COPD	 30 (3.1)

   CHF	 82 (8.4)

   SVD	 60 (6.1)

   Malignancy	 118 (12.1)

   Hematological malignancy *	 16 (1.6)

   Other**	 61 (6.3)

Emergency service outcome	 n (%)

   Admission 	 365 (37.4)

   Referred 	 471 (48.3)

   Refuse treatment	 18 (1.8)

   Death	 122 (12.5)

Hospital service outcome	 n (%)

   Still admitted	 7 (1.9)

   Discharged 	 157 (43)

   Referred	 6 (1.6)

   Refuse treatment	 4 (1.1)

   Death 	 191 (52.3)

The length of  hospital stay (hours) Median (IQR) (min.-max.)	 137.5 ± (260.5)  
	 (0.03- 3509)

   Source of  infection	 n (%)

   Respiratory	 239 (24.5)

   Urinary	 232 (23.8)

   Gastrointestinal	 132 (13.5)

   Other***	 50 (5.1)

   Unknown	 323 (31.1)

Microorganisms growing in Blood culture	 n (%)

   Gram-negative bacilli	 90 (22.7)

   Gram-positive cocci	 73 (18.4)

   Contamination 	 51 (12.9)

   No reproduction	 182 (46)

   Total	 396(100)

Microorganisms growing in Urine culture	 n (%)

   Gram-negative bacilli	 211 (51)

   Gram-positive cocci	 31 (7.5)

   Gram-negative bacilli and gram-positive cocci	 5 (1.2)

   Contamination	 45 (10.9)

   No reproduction	 122 (29.5)

   Total	 414(100)

	 n	 Ort. ± SD (min.-max.)

SIRS	 526	 1.75 ± 0.67 (0-4)

SOFA	 378	 9.9 ± 3.1 (2-22)

qSOFA	 499	 2.04 ± 0.78 (0-3)

qSOFA+Laktat	 499	 2.79 ± 1.06 (0-4 )

* = Non-hodgkin lymphoma, myelodysplastic syndrome, multiple myeloma, acute & conical myeloid leukemia, chronic 
lymphocytic leukemia
** = Alzheimer's disease, epilepsy, liver cirrhosis, chronic disease anemia, coronary artery disease, heart rhythm disor-
ders, thyroid function disorders
*** = Cellulitis, wound infection, encephalitis, meningitis
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respectively) was highly distinctive in predicting 
emergency and in-hospital mortality. When the 
SOFA score was >11, the sensitivity was 63.5% 
and the specificity was 78.8% in determining the 
emergency department mortality. When the 
SOFA score was>9, the sensitivity was 65.8% 
and the specificity was 75.5% in determining 
the in-hospital mortality. When the qSOFA 
criteria score was >1, the sensitivity was 81.7% 
and the specificity was 28.6% in determining 
the emergency department mortality. In terms 
of the ability to predict emergency depart-
ment mortality, the SIRS-criteria-based testwas 
not statistically significant. SIRS, qSOFA, and 
qSOFA+L criteria were not significant, while the 
SOFA score was highly distinctive in predicting 
in-hospital mortality.

Over 20 years ago, sepsis was described as a 
combination of an infection and SIRS. However, 
research has since shown that sepsis is not only 
a proinflammatory condition butalso a conver-
gence of early anti-inflammatory responses. 
SIRS has been criticized for a long time, as it cov-
ers even mild conditions (e.g., influenza) without 
any organ dysfunction. In 2015, Churpek and 
colleagues showed that almost half of adult 
patients met at least once, often two SIRS cri-
teria during their hospital stay [10]. Kaukonen 
et al. [11] showed that approximately 12% of 
adult ICU patients with infections and at least 
one organ disorder are negative according to 
theSIRS-criteria-based test, and their mortality 
rates are high. These results indicate that the 
SIRS-criteria-based testisnot suitable for screen-
ing at-riskpatients and does not accurately 
reflect the risk of mortality/organ dysfunction.

Risk factors for sepsis include advanced age, 
comorbidity (e.g., diabetes, kidney failure, respira-
tory failure, etc.), infection source, infection loca-
tion (e.g., nosocomial), and the patient’s ward (e.g., 
ICU, emergency department, etc.). Severe sepsis 
is especially common among elderlypatients,and 
more than half of the patients with sepsis are 
over 65 years old. Furthermore, the majority of 
sepsis cases involve at least one chronic disease. 
Severe sepsis is more likely to develop in patients 
with Chronic obstructive pulmonary disease 
(COPD), malignancy, CKD, and diabetes [12, 13]. 
A total of 976 patients diagnosed with sepsis 
during a five-year period were included in our 
study. The mean age was 72.5 years, and 52.7% 
(n=514) of the patients were women. The most 
common comorbidity was CKD, which affected 
18.9% (n=184) of all patients.

Sepsis is the greatest financial burden for hos-
pitals andthe leading cause of death in non-
coronary ICU cases, contributing to 30–50% 

Table 4. Laboratory features of patients

Variable	 n	 Median (IQR) (min.-max.)

Lactate (mmol/L)	 828	 2.91 (3.6) (0-27)

White blood cell count (×103/mu L)	 859	 15.9 (12.1) (0.1-270)

Neutrophil count (×103/μL)	 832	 13.85 (11.5) (0-257)

Creatine (mg/dL)	 948	 2.3 (2.2) (0.3-16)

Urea (mg/dL)	 948	 106 (107) (5-731)

Total bilirubin (mg/dL)	 842	 1 (1.1) (0.1-30.4)

pH (Blood Gas)	 843	 7.38 (0.17) (6.66-7.68)

pCO2 (Blood Gas) (mmHg)	 840	 32.3 (13.5) (3.4-103.7)

Variable	 n	 Mean ± SD (min.-max.)

Platelet count (×103/μL)	 854	 237.5 ± 145.5 (4-1053)

Mean platelet volume (fL)	 833	 9.1 ± 1.5 (5-16)

Hemoglobin (g/dL)	 855	 11.2 ± 2.6 (3.3-18.8)

Base excess (Blood Gas) (mmol/L)	 824	 -6.4 ± 7.6 (-31.9-21.2)

HCO3 (Blood Gas) (mEq/L)	 128	 17.4 ± 6.8 (2.5-41.1)

Table 6. SOFA scores of patients in terms of emergency and hospital mortality

	 n (Mean±SD)	 n (Mean±SD)	
Variable	 Death	 Survive 	 p

Emergency service mortality	

   SOFA score (n= 378)	 85 (11.95±2.82)	 293 (9.32±2.98)	 < 0.001

Hospital mortality	

   SOFA score (n= 131)	 82 (10.5±3.29)	 49 (8.04±2.52)	 < 0.001

Table 5. SIRS, qSOFA and qSOFA + L criteria of patients in terms of emergency and hospital mortality

		  n (%)	 n (%)	
Variable		  Death	 Survive	 p

Emergency service mortality	 SIRS (n=526)	

	 <2	 30 (17.9)	 138 (82.1)	 0.285

	 ≥2	 51 (14.2)	 307 (85.8)	

	 qSOFA (n=499)	

	 <2	 21 (16)	 110 (84)	 0.026

	 ≥2	 94 (25.5)	 274 (74.5)	

	 qSOFA+L (n=499)	

	 <2	 11 (12.8)	 75 (87.2)	 0.013

	 ≥2	 104 (25.2)	 309 (74.8)	

Hospital mortality	 SIRS (n=199)			 

	 <2	 32 (53.3)	 28 (46.7)	 0.700

	 ≥2	 70 (50.4)	 69 (49.6)	

	 qSOFA (n=170)			 

	 <2	 26 (51)	 25 (49)	 0.058

	 ≥2	 79 (66.4)	 40 (33.6)	

	 qSOFA+L (n=170)			 

	 <2	 16 (48.5)	 17 (51.5)	 0.080

	 ≥2	 89 (65)	 48 (35)	
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of all in-hospital deaths [9]. In accordance with 
the literature, in our study, the mortality rate 
in patients admitted to the emergency depart-
ment with sepsis was 12.5%, and the mortal-
ity rate of the sepsis patients hospitalized was 
52.3%. In addition, in our study, the median 
value of the hospital stay was 137.5 h.

There are multiple causative pathogens in 
the etiology of sepsis. However, the factor 
responsible could not be isolated in 30–50% 
of the cases, depending on the study. With 
the prevalent use of antibiotics, gram-neg-
ative bacteria have increasingly become a 
factor insepsis.Recently, an increase has been 

observed in gram-positive bacteria, especially 
in cases of staphylococcal sepsis [14]. In our 
study, the most frequently detected causative 
agent wasgram-negative bacilli, followed by 
gram-positive cocci. In addition, the most 
common source of infection was the respira-
tory system, followed by the urinary system. 
In our study, the source of infection could not 
be determined in 31.1% of patients, which is 
in line with the literature.

A 2016 international prospective cohort study 
compared the old and new sepsis criteria and 
found that the accuracy of the qSOFA criteria 
was higher than both the SIRS-criteria- and the 
severe sepsis-criteria-based tests in predicting 
in-hospital mortality [15]. In a retrospective 
largecohort study in patients admitted to ICUs 
in Australia and New Zealand in 2017 with 
primary diagnoses associated with infection, 
SOFA scores over 2 had higher prognostic 
accuracy for in-hospital mortality than SIRS 
or qSOFA criteria [16]. Both of these studies 
support the Sepsis-3 recommendations to 
use the qSOFA criteria in non-ICU patients 
and the full SOFA score in ICU patients to 
effectively identify high-risk individuals among 
potentially infected patients. In our study, the 
SOFA had a high distinctive ability in the diag-
nosis of sepsis.

Table 7. ROC analysis results for SOFA score, SIRS, qSOFA and qSOFA + L criteria

				    Sensivite 	 Spesifite	 PPV	 NPV	 + LR	 - LR 
		  Cut-off	 AUC (p)	 (% 95 CI)	 (% 95 CI)	 (% 95 CI)	 (%95 CI)	 (%95 CI)	 (%95 CI)

Diagnosis of  Sepsis	 SOFA	 >11	 0.893	 100	 79.06	 57.8	 100	 4.78	 0 
			   (<0.0001)	 (94.6-100)	 (73.3-84.1)	

	 SIRS	 >1	 0.414	 55.93	 32.75	 22.3	 68.2	 0.83	 1.35 
			   (0.048)	 (42.4-68.8)	 (25.7-40.3)	 (18.2-26.9)	 (60-75-5)	 (0.65-1.07)	 (0.94-1.93)

	 qSOFA	 >1	 0.617	 91.04	 31.76	 27.7	 92.5	 1.33	 0.28 
			   (0.0004)	 (81.5-96.6)	 (25.8-38.2)	 (25.5-30.2)	 (84.9-96.4)	 (1.2-1.5)	 (0.1-0.6)

	 qSOFA+L	 >2	 0.638	 86.57	 40.77	 29.6	 91.3	 1.46	 0.33 
			   (<0.0001)	 (76-93.7)	 (34.4-47.4)	 (26.7-32.6)	 (84.9-95.2)	 (1.3-1.7)	 (0.2-0.6)

Emergency service mortality	 SOFA	 >11	 0.754	 63.53	 78.84	 46.6	 88.2	 3	 0.46 
			   (<0.0001)	 (2.4-73.7)	 (73.7- 83.4)	 (39.9-53.4)	 (84.8-90.8)	 (2.3-3.9)	 (0.3-0.6)

	 SIRS	 >1	 0.464	 62.96	 31.01	 14.25	 82.14	 0.91	 1.19 
			   (0.303)	 (51.5-73.4)	 (26.7-35.5)	 (12.2-16.5)	 (77-86.3)	 (0.7-1)	 (0.8-1.6)

	 qSOFA	 >1	 0.573	 81.74	 28.65	 25.5	 84	 1.15	 0.64 
			   (0.009)	 (73.5-88.3)	 (24.3-33.5)	 (23.6-27.6)	 (77.5-88.8)	 (1-1.3)	 (0.4-1)

	 qSOFA+L	 >3	 0.577	 38.26	 72.14	 29.1	 79.6	 1.37	 0.86 
			   (0.006)	 (29.4-47.8)	 (67.4-76.6)	 (23.7-35.3)	 (76.9-82)	 (1-1.8)	 (0.7-1)

Hospital mortality	 SOFA	 >9	 0.726	 65.85	 75.51	 81.8	 56.9	 2.69	 0.45 
			   (<0.0001)	 (54.6-76)	 (61.1-86.7)	 (72.9-88.3)	 (48.5-65)	 (1.6-4.5)	 (0.3-0.6)

	 SIRS	 >1	 0.460	 68.63	 28.87	 50.36	 46.67	 0.96	 1.09 
			   (0.329)	 (58.6-77.4)	 (20.1-38.9)	 (45.8-54.9)	 (36.4-57.2)	 (0.8-1)	 (0.7-1.6)

	 qSOFA	 >1	 0.503	 75.24	 38.46	 66.39	 49.02	 1.22	 0.64 
			   (0.950)	 (65.8-83.1)	 (26.6-51.3)	 (61.2-71.1)	 (37.9-60.2)	 (0.9-1.5)	 (0.4-1)

	 qSOFA+L	 >1	 0.500	 84.76	 26.15	 64.96	 51.52	 1.15	 0.58 
			   (0.999)	 (76.4-91)	 (16-38.5)	 (61-68.6)	 (36.6-66.1)	 (0.9-1.3)	 (0.3-1)
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Figure 2. ROC analysis curves for SOFA score, SIRS, qSOFA and qSOFA + L criteria in terms of  
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Abandoning the SIRS-criteria-based test and 
focusing on the qSOFA criteria, the SOFA isa 
major concern owing to the possibility of delaying 
early diagnosis and treatment [17,18]. Despite its 
weaknesses, the SIRS-criteria-based test is helpful 
in the early detection of an infection and in pre-
venting progression to organ dysfunction. Quality 
improvement studies worldwide have relied on 
the SIRS-sepsis structure for years [19-21]. The 
use of the SIRS-criteria-based test is credited 
with contributing to the decrease in sepsis-related 
mortality seen over the past 20 years [22-24].

Another potential weakness of the new sepsis 
definitions is that they arebased on the SOFA 
score. The SOFA was created primarily for 
research purposes in ICUs in 1996. As scoring 
systems such as SOFA are not easy to memo-
rize, their clinical use is generally limited. Many 
components of the SOFA (e.g.,PaO2/FiO2 ratio-
and vasopressor requirement) are specific to 
the ICU or not routinely administered initially in 
septic patients (e.g., the Glasgow Coma Scale). 
However, the initial treatment of many septic 
patients begins in the emergency department 
or hospital services [25,26].

The Sepsis-3 consensus definitions should not 
be interpreted as replacing the SIRS criteria 
with qSOFA. In previous definitions, the SIRS-
criteria-based test has been a prerequisite for 
the diagnosis of sepsis, but this is not the case 
with the qSOFA. The qSOFAscore is presented 
only as an additional clinical criterion in iden-
tifying suspected infection patients at risk of a 
pooroutcome andinforming earlyintervention 
choices [9]. In a recent cohort study of suspect-

ed emergency department patients, qSOFAhad 
a high specificity for predicting organ dysfunc-
tion (96.1%) but with low sensitivity (29.7%), 
while SIRS was less specific (61.1%) but more 
sensitive (72.3%) [27].

In a prospective large study ofICU patients in 
16 countries, SOFA scores greater than 15 
were associated with a 90% mortality rate [28]. 
In a prospective study conducted in another 
ICU, the first increase occurred in the SOFA 
score for 96 h; regardless of baseline score, 
the mortality rate was at least 50% as the 
score increased, and 27–35% when remained 
unchanged, and less than 27% when decreased 
[29]. In addition, the SOFA has been validated 
and administered in various ICU patient groups, 
including medical, surgical, and heart and burn 
patients [30]. Although, in our study, the SIRS-
criteria-based test was not statistically significant 
in terms of its ability to predict emergency 
department mortality, the qSOFA criteria and 
the SOFA score were significant. SIRS, qSOFA, 
and qSOFA+L criteria were not significant, 
while the SOFA score was highly distinctive in 
predicting in-hospital mortality.

This study has several limitations. The first limi-
tation of our study is its retrospective nature. 
The second limitation, the current status of the 
patients who came to the emergency depart-
ment and transferred, is not known. In addition, 
since many seriously infected patients are sent to 
our hospital, our mortality rate is high. The third 
limitation of this study is a single center, so the 
results may not be representative. Therefore, 
multicenter prospective studies are needed.

In conclusion, as a result, in our study, the SOFA 
score had a high sensitivity and negative pre-
diction in the diagnosis of sepsis. In the emer-
gency department and in-hospital mortality 
estimations, the SOFA was again highly capable. 
However, the qSOFA score hadhigher sensitiv-
ity in the emergency department mortality 
estimate than the SOFA score, but less specific. 
In terms of the ability to predict emergency 
department mortality, the SIRS-criteria-based 
test was not significant. SIRS, qSOFA, and 
qSOFA+L criteria were not significant in pre-
dicting in-hospital mortality.
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