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ABSTRACT

الإنتان  في  المصل  البربسين  مصل  لقيمة  الإنذارية  القيمة  لتحليل  الأهداف: 
الإنتان3-  معايير  باستخدام  المجتمع  من  المكتسب  الرئوي  للالتهاب  البؤري 

وعلاقته بالمؤشرات الحيوية الأخرى وقيم الشدة السريرية.

المنهجية: في هذه الدراسة القائمة على الملاحظة ، اشتملت على 176 مريضًا 
فوق سن 18 عامًا، شخصوا بالالتهاب الرئوي المكتسب من المجتمع، والإنتان 
الدراسة في مستشفى  الإنتانية. أجريت  الرئوي، والصدمة  البؤري للالتهاب 
من الدرجة الثالثة خلال الفترة من مايو 2020م وديسمبر 2020م. حصلنا 
على عينات الدم من المرضى لمستويات البربسين في وقت التشخيص في غرفة 
3 مجموعات إحصائيا  البربسين من  قمنا بمقارنة مستويات مصل  الطوارئ. 

مع بعضها البعض.

النتائج: كان لدى مجموعة الإنتان مستويات أعلى بكثير من مصل البربسين 
الصدمة  مجموعة  لدى  كان   .)p=0.004( الرئوي  الالتهاب  مجموعة  من 
ذلك،  ومع  الإنتان.  بمجموعة  مقارنة  بريسيبسين  مصل  مستويات  الإنتانية 
مصل  مستويات  كانت   .)p=0.25( إحصائية  دلالة  ذا  يكن  لم  الفرق  فإن 
 .)p=0.001( الناجين  من  بكثير  أعلى  الناجين  غير  المرضى  لدى  البربسين 
والبروكالسيتونين،  بريسيبسين  ارتباط كبير بين مستوى مصل  قمنا بتحديد 
والبروتين التفاعلي سي ، واللاكتات، ومؤشر شدة الالتهاب الرئوي، والتقييم 

.)qSOFA( السريع لفشل الأعضاء المتسلسل

يمكن  جديدة  بيولوجية  علامة  هو  بريسيبسين  مصل  مستوى  الخلاصة: 
من  المكتسب  الرئوي  الالتهاب  في  والوفيات  للإنتان  كمؤشر  استخدامها 
المجتمع. ومع ذلك، لتحديد تشخيص تعفن الدم، لم يتم الكشف عن تفوق 

على المؤشرات الحيوية الأخرى ودرجات الشدة السريرية.

Objectives: To analyze the prognostic value of serum 
presepsin value in community-acquired pneumonia 
focal sepsis using sepsis-3 criteria and its relationship 
with other biomarkers and clinical severity scores.

Methods: For this prospective observational study, 
176 patients above 18 years old, diagnosed with 
community-acquired pneumonia, pneumonia 
focal sepsis and septic shock were included. It was 
performed in a tertiary hospital between May 2020 and 
December 2020. Blood samples were obtained from 
patients for presepsin levels at the time of diagnosis 
in the emergency room. The serum presepsin levels of 
3 groups were statistically compared with each other.

Original Article

Results: The sepsis group had significantly higher serum 
presepsin levels than the pneumonia group (p=0.004). 

The septic shock group had serum presepsin levels 
than sepsis group; however, the difference was not 
statistically significant (p=0.25). Non survivor 
patients had significantly higher serum presepsin 
levels than survivors (p=0.001). Significant correlation 
determined between serum presepsin level and 
procalcitonin, C-reactive protein, lactate, pneumonia 
severity index, and quick sequential organ failure 
assessment (qSOFA).

Conclusion: Serum presepsin level is a new biomarker 
that can be used an indicator of sepsis and mortality 
in community-acquired pneumonia. However, for 
determining the prognosis of sepsis, there was no 
superiority detected over other biomarkers and 
clinical severity scores.
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To improve survival, early diagnosis of sepsis 
and septic shock and then the application of 

an aggressive supportive treatment are mandatory.1-

3 Anti-infection treatment should be started early 
and administered before definitive diagnosis. Blood 
culture results is the gold standard diagnostic method, 
but it requires several days and false negative results 
are frequent; however, microbial contamination can 
affect its diagnostic value to a large extent. In reality, 
microbiological information that is sufficient to ensure 
the appropriate treatment and to prevent needless or 
unnecessarily long-term treatment is missing in >50% 
of clinical cases. Early diagnosis and timely intervention 
are important for improving the prognosis of patients 
with sepsis.1,3,4

In recent years, focus has been on biomarkers for 
the early diagnosis of sepsis and the risk classification 
and evaluation of prognosis. New biomarkers have 
been developed to be used for this purpose and are 
extensively utilized in clinical environments. Presepsin, 
a new biomarker, has been reported to be closely 
related to monocyte-macrophage activation in infection 
response.1,2,5,6 Presepsin is secreted into plasma as a 
soluble subtype of CD14 when monocytes are activated 
by infectious agents.7 In the early phase of sepsis, 
increased presepsin levels are demonstrated in several 
studies and recommended as a biomarker of sepsis in 
clinical practice.1,5-8

In the conference of called sepsis-3, it was stated that 
quick sequential organ failure assessment (qSOFA) score 
can be used to identify patients with sepsis in the early 
period early, except in intensive care unit.9 This scoring 
system comprises criteria that can be easily determined 
at the bedside and is easy to use in the emergency room. 
Several studies have demonstrated that serum presepsin 
level could be used in the diagnosis and prognosis of 
sepsis.1,2,6,10,11 However, limited studies have been 
conducted based on the newly defined sepsis and septic 
shock criteria.

Inadequacies in early diagnosis and intervention 
for sepsis may occur in the emergency department 
(ED). The aim of this study is to investigate the role of 
serum presepsin level in determining the prognosis and 
mortality of community-acquired pneumonia-focused 
sepsis using new sepsis-3 criteria. In addition, it is to 

show the relationship between serum presepsin levels 
and other biomarkers and clinical severity scores.

Methods. This observational prospective study was 
carried out in compliance with the principles of the 
Declaration of Helsinki, with the ethics committee 
approval dated 07.05.2020 and No. 60007 from 
Istanbul University-Cerrahpaşa, Cerrahpaşa Faculty 
of Medicine dean’s office, in accordance with the 
research rules. It was performed between May 2020 and 
December 2020.

Patients older than 18 years of age, patients diagnosed 
with community-acquired pneumonia, patients with 
pneumonia-focused sepsis and pneumonia-focused 
septic shock were included in the study.

Three groups were created in the study: Group 1: 
patients with pneumonia (n=80), in addition to the 
newly developed pulmonary infiltration in radiological 
imaging (x-ray or tomography), patients with at 
least 2 of the following symptoms were included: 
dyspnea, cough, sputum production, fever, abnormal 
breathing sounds in auscultation. Group 2: patients 
with pneumonia focal sepsis (n=51): qSOFA criteria 
were used in sepsis diagnosis. The criteria used in this 
scoring system was as follow: respiratory count of ≥22/
min, deterioration in the mental state Glasgow coma 
score (GCS) ≤13 and systolic blood pressure ≤100 
mmHg. Each criterion was evaluated as one point and 
pneumonia patients with a score of ≥2 were included in 
the sepsis group. Group 3: patients with septic shock 
with pneumonia focus (n=45): in the septic shock 
group, pneumonia patients who required vasopressors 
to maintain average arterial pressure >65 mmHg and 
with lactate levels >2 mmol/L were included.

Patients without a definite diagnosis of pneumonia 
and doubtful infiltrates were excluded from the study. 
Pregnant women, patients with pulmonary tuberculosis, 
pulmonary thromboembolism, decompensated heart 
failure, acute attack of chronic obstructive pulmonary 
disease (COPD), patients using antibiotics, and patients 
hospitalized in the last 2 weeks were excluded from this 
study.

Chest x-ray or computed tomography (CT) was 
performed in all patients to detect pulmonary infiltration. 
Information about the study was given to the patients, 
and the informed consent was obtained. The medical 
histories, vital signs, demographic characteristics, 
additional diseases, examination findings, symptoms, 
imaging results and laboratory results of the patients 
were recorded. Pneumonia severity index (PSI) of 
patients were calculated and recorded.

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company.
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At the time of diagnosis, ~5 mL of blood samples 
was obtained from the patients to analyze the level of 
presepsin. Measurement of serum presepsin levels was 
conducted in the biochemistry laboratory using the 
Human Presepsin ELISA kit with MBS766136 code 
(Mybiosource, USA), measuring within the range of 
0.16-10 ng/mL with a sensitivity of <0.09 ng/mL.

Levels of other biomarkers were measured in 
the hospital laboratory with routine blood samples. 
C-reactive protein (CRP): 0-0.5 mg/dL) level was 
determined using the Beckman Coulter Image 800 
device with the nephelometric method. Procalcitonin 
level was assessed using an AQT90FLEX radiometer 
device with the time-resolved fluorescence method 
(range 0 to <0.05 µg/L). Lactate levels were assessed 
using the radiometer ABL 800-flex blood gas analyzer. 
Patients were monitored for 30 days for mortality; 
patients with mortality within 30 days were then 
recorded.

Statistical method. The Statistical Package for  Social 
Sciences (SPSS) program software for Windows version 
24.0 (IBM Corp., Armonk, NY, USA) was used in the 
statistical analysis of the study. In the comparison of 2 
groups, Mann-Whitney-U test was used for data that did 
not show normal distribution, and student’s t-test was 
used for those with normal distribution. The Kruskal 
Wallis test was used to compare the non-normally 
distributed septic shock, sepsis, and pneumonia groups. 
Correlation of serum presepsin levels with other 
biomarkers and clinical severity scores was evaluated 
by Spearman’s test. A p-value <0.05 was considered 
significant. Receiver operator characteristic (ROC) 
analyses for mortality and septic shock indication of 
biomarkers and clinical severity scores were conducted 
using MedCalc statistics program. Logistic regression 
analysis was performed for mortality determination.

Results. Eighty pneumonia, 51 sepsis and 45 septic 
shock patients with a mean age of 73.7±13.9 (24-103) 
years were included in this study. Men constituted 
52.8% of the cases.

Significant difference was not determined between 
septic shock and sepsis groups in terms of vital signs 
except the systolic blood pressure. However, significant 
difference was determined between the pneumonia 
group and both the septic shock and sepsis groups in 
terms of vital signs (p=0.000; Table 1). 

Significant difference was not determined in terms 
of routine blood values between sepsis and septic shock 
groups. The blood values of all 3 groups are shown in 
Table 1.

Significant difference was determined between 
pneumonia, sepsis and septic shock groups in terms of 
serum presepsin levels (p=0.000; Figure 1 & Table 1). 
Moreover, significant difference was determined between 
these 3 groups in terms of serum procalcitonin, CRP 
and lactate levels (Figure 1 & Table 1). 

The serum presepsin levels of patients with sepsis 
were statistically significantly higher than those of 
patients with pneumonia (p=0.004). Patients in septic 
shock had higher presepsin levels than patients with 
sepsis, but the difference was not significant (p=0.25; 
Figure 1).

Significant difference was determined among the 
patients with pneumonia, sepsis, and septic shock in 
terms of their qSOFA and PSI scores. Unlike biomarkers, 
patients with septic shock had higher qSOFA and PSI 
scores than patients with sepsis (Table 1).

Moreover, 30-day mortality rate of patients was 
45.5% (n=80). Non survivors had significantly higher 
presepsin levels than survivors (p=0.001). Non survivors 
had significantly higher procalcitonin, CRP and 
lactate levels than survivors (p<0.05). Non survivors 
had significantly higher qSOFA and PSI values than 
survivors (p=0.000; Table 2).

Table 2 shows the comparison of vital signs and 
routinely studied blood parameters in terms of mortality.

Statistically significant correlation between serum 
presepsin levels and procalcitonin, CRP, lactate, PSI 
and qSOFA was detected (Figure 2).

In the ROC analysis conducted for 30-day mortality 
indication, area under the curve (AUC) value of qSOFA 
was detected as 0.75. Quick sequential organ failure 
assessment was more successful compared to biomarkers 
in the indication of septic shock (Table 3).

Pneumonia severity index and qSOFA were reported 
to be significant in logistical regression conducted for 
mortality (Table 4).

Discussion. Limited studies have been conducted 
based on the newly defined sepsis and septic shock 
criteria. Our purpose was to demonstrate the role of 
serum presepsin levels in the prognosis determination 
of patients with pneumonia focal sepsis diagnosed using 
the new sepsis-3 criteria.

In our study, sepsis group had significantly higher 
serum presepsin levels than pneumonia group. Klauche 
et al,1 demonstrated that presepsin levels in patients with 
pneumonia were higher compared to non-infectious 
respiratory failure patients. Also, serum presepsin levels 
are found significantly different between the septick 
shock, severe sepsis, sepsis and systemic inflammatory 
response syndrome (SIRS) groups according to former 
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Table 1 - Comparison of vital and laboratory values of 3 groups.

Variables Pneumonia (n=80) Sepsis (n=51) Septic shock (n=45) P-value
Mean±SD

Age, year 69.29±14.30b,c 75.47±10.85a 76.20±8.76a 0.001
Systolic blood pressure, mm Hg 124.64±20.93b,c 102.37±21.04a,c 96±13.42a,b 0.000
Diastolic blood pressure, mm Hg 71.05±12.50b,c 62.15±12.36a 58±8.37a 0.000
Pulse/min 99.25±19.60b,c 106.21±26.00a 91.80±23.89a 0.014
Relative risk/min 21.19±3.92b,c 23.95±2.70a 25.60±3.65a 0.000
Temperature oC 37.05±0.79b,c 37.51±1.07a 37.98±1.73a 0.000
White blood cells, 103/µL 13.5±5.9 15.3±8.5 15.6±11.6 0.58
Hemoglobin, g/dL 12.65±2.47 12.68±1.88 11.64±2.60 0.12
Platelet, 103/µL 276000±139339c 225178±123663 213955±132081a 0.014
Glucose, mg/dL 164.25±87.44 186.56±87.17 159.31±56.99 0.13
Urea, mg/dL 62.89±35.94b,c 108.74±67.75a 134.98±83.05a 0.000
Creatinine, mg/dL 1.24±0.52b,c 1.87±1.07a 2.24±1.25a 0.000
Sodium, mmol/L 135.76±4.61b,c 141.39±11.04a 139.56±8.58a 0.004
Lactate, mmol/L 2.45±1.62b,c 4.40±3.23a 4.03±2.56a 0.000
Erythrocyte sedimentation rate, mm/h 46.05±28.86b,c 35.74±25.16a 36.25±31.58a 0.04
C-reactive protein, mg/dL 156.54±168.73b,c 207.78±127.48 a 231.85±131.81a 0.001
Procalcitonin, ng/mL 5.87±13.72b,c 20.80±28.91a 26.97±34.69a 0.000
Presepsin, ng/mL 5.44±5.34b,c 7.37±4.74a 12.00±23.70a 0.000
qSOFA 1;1b,c 2;1a,c 3;1a,b 0.000
Pneumonia severity index 134.02±32.38b,c 149.45±26.47a,c 162.36±32.59a,b 0.000

qSOFA: quick sequential organ failure assessment
a: there is a significant difference with the pneumonia group. b: there is a significant difference with the sepsis group. c: there is a significant difference with 

the septic shock group

Figure 1 -	Comparison of inflammatory biomarker levels between 3 groups. The figure shows that all 
biomarker levels were found to be significantly higher in the sepsis group than in the pneumonia 
group. However, there was no statistically significant difference between sepsis and septic shock in 
all biomarkers.
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definitions.1 Moreover, presepsin levels increase with 
the severity of sepsis.1 Jereb et al,6 reported that patients 
with septic shock had higher presepsin levels than sepsis 
patients. However, in the study of Yamamoto et al,10 
significant difference was not determined between 
septic shock and severe sepsis groups in terms of serum 
presepsin levels. In our study, septic shock patients had 
higher presepsin than sepsis patients. However, the 
difference was not statistically significant. In a study 
conducted using the new diagnostic criteria, there was 
no significant difference detected between sepsis (n=29) 
and septic shock (n=33) patient groups in terms of 
presepsin levels similar to our study.10 The difference of 
presepsin levels may be attributed to factors such as the 
differing number of patients and the difference in sepsis 
definitions.

Brodska et al,11 reported presepsin to be higher 
in patients with mortality. In another study, Kim et 
al,12 noted that mortality is higher at high levels of 
presepsin. Hassan et al,5 reported that the non survivors 
had significantly higher presepsin levels than survivors 
similar to our study. Presepsin has been reported to be 
successful in indication of mortality in all studies.

Nakamura et al,13 found that serum presepsin levels 
increased with the severity of injury in acute kidney 

injuries, independent of sepsis. They demonstrated that 
both sepsis and concomitant renal injury contribute 
to the increase in presepsin levels.13 Another study 
demonstrated that presepsin levels increase with 
a decrease in glomerular filtration rate (GFR).14 
Patients with chronic renal failure were not included 
in our study. However, urea and creatine values were 
significantly different among the 3 groups in this study. 
Kidney function parameters were elevated because of 
both sepsis and septic shock. Acutely increased levels 
of urea and creatine may affect the increase of plasma 
presepsin levels.

Song et al,15 found that the AUC value of 
procalcitonin was 0.73, CRP was 0.53 and lactate 
was 0.85 for the indication of septic shock. Jereb et 
al,6 detected the AUC of serum presepsin levels to 
be 0.84 and that of serum procalcitonin values to be 
0.74 for septic shock. In our study, the AUC value 
of serum presepsin levels was 0.65, the AUC value of 
procalcitonin was 0.68, CRP was 0.64 and lactate was 
0.62. As per the results of our study, PSI and qSOFA 
were quite successful compared to the biomarkers in the 
prediction of septic shock.

In the study by Hassan et al,5 serum presepsin 
(AUC: 0.82) levels verified at the first day have higher 

Table 2 - Comparison of vital and laboratory values of the 3 groups for 30-day mortality.

Variables Survivors (n=96) Non-survivors (n=80) P-value
Mean±SD (min-max)

Age, year 69.5±15.04 (24-91) 78.67±10.65 (49-103) 0.000
Systolic blood pressure, mm Hg 115.20±26.68 (60-184) 99.67±19.73 (60-170) 0.000
Diastolic blood pressure, mm Hg 67.71±14.07 (40-130) 58.71±10.49 (37-90) 0.000
Pulse/min 103.85±23.19 (70-190) 107.66±23.90 (60-161) 0.18
Relative risk/min 22; 4 (12-40) 25; 5 (15-34) 0.001
Temperature oC 37.26±0.90 (35.6-41) 37.57±1.01 (35.8-40) 0.03
White blood cells, 103/µL 14.0±7.2 (2.5-41.2) 15.3±9.8 (2.6-70.3) 0.42
Hemoglobin, g/dL 12.76±2.33 (6.20-17.90) 11.98±2.39 (4-18.20) 0.05
Platelet, 103/µL 275.3±137.8 (73.0-676.0) 209.5±123.8 (26.0-628.0) 0.001
Glucose, mg/dL 169.26±94.06 (74-495) 169.69±62.46 (71-320) 0.09
Urea, mg/dL 70.96±50.25 (19-340) 122.99±74.72 (34-461) 0.000
Creatinine, mg/dL 1.42±0.75 (0.41-4.02) 1.99±1.18 (0.66-5.62) 0.000
Sodium, mmol/L 136.07±6.62 (108-160) 141.11±9.29 (123-172) 0.000
Lactate (mmol/L) 2.80±2.03 (0.8-13.8) 4.17±2.96 (0.9-2.80) 0.000
Erythrocyte sedimentation rate, mm/h 43.33±28.80 (2-120) 37.24±28.72 (2-111) 0.12
C-reactive protein, mg/dL 155.64±113.96 (6.99-449) 218.81±133.23 (9.12-483) 0.002
Procalcitonin, ng/mL 11.42±22.37 (0.00-100) 20.52±30.37 (0.10-100) 0.000
Presepsin, ng/mL 6.07±5.87 (0.00-27.8) 7.87±4.93 (0.50-24.4) 0.001
Pneumonia severity index 136.16±33.75 (61-230) 157.24±27.80 (99-223) 0.000
qSOFA (median; IQR) 1;2 (0-3) 2;1 (0-3) 0.000

qSOFA: quick sequential organ failure assessment  
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Figure 2 -	Correlation of presepsin levels with other biomarkers and severity scores. The figure shows the significant correlation of plasma presepsin levels 
with procalcitonin, c-reactive protein, lactate, pneumonia severity index (PSI) and quick sequential organ failure assessment (qSOFA).

Table 3 - Receiver operator characteristic (ROC) analysis results for 30-day mortality determination and septic shock.

Variables AUC SE 95% CI Cut-off Sensitivity Specificity
For mortality

Presepsin
Procalcitonin
C-reactive protein
Lactate
Pneumonia severity index
qSOFA

0.644
0.666
0.634
0.655
0.690
0.748

0.0415
0.0409
0.0422
0.0414
0.0397
0.0355

0.568-0.714
0.591-0.735
0.558-0.705
0.579-0.724
0.616-0.757
0.677-0.810

>4.57
>0.9
>257
>2.3
>131
>1

73.7
83.7
38.7
70.0
83.7
77.5

55.2
49.0
84.4
56.2
50.0
65.6

For septic shock
Presepsin
Procalcitonin
C-reactive protein
Lactate
Pneumonia severity index
qSOFA

0.650
0.678
0.636
0.618
0.688
0.855

0.0445
0.0457
0.0481
0.0475
0.0476
0.0251

0.574-0.721
0.604-0.747
0.560-0.707
0.542-0.690
0.614-0.755
0.794-0.903

>3.9
>2.4
>232
>1.9
>163
>1

84.4
80.0
48.9
82.2
53.3
100.0

44.3
48.0
75.6
40.5
80.1
61.3

AUC: area under curve, qSOFA: quick sequential organ failure assessment, CI: confidence interval
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prognostic accuracy compared to hsCRP (AUC: 0.58) 
in the determination of in-hospital mortality. Wen et 
al,2 detected the AUC value of presepsin as 0.70 and 
lactate as 0.71 for determining in-hospital mortality. 
They did not find significant difference between 
non survivors and survivors in terms of the serum 
procalcitonin levels. Kim et al,12 detected the AUC 
value of 0.83 for procalcitonin and 0.61 for CRP in 
the indication of mortality. In a study conducted by 
Klouche et al,1 on intensive care patients, no superiority 
of presepsin was noted compared with procalcitonin. 
Ugajin et al,16 reported that the AUC value of presepsin 
was determined as 0.74. Nevertheless, they only had 
included inpatients in the study. They reported the AUC 
value of serum CRP levels as 0.61. In our study, there 
was no significant superiority shown among presepsin 
(AUC: 0.64), procalcitonin (AUC: 0.67), CRP (AUC: 
0.63) and lactate (AUC: 0.65) for 30-day mortality 
indication. There were outpatients in our pneumonia 
group. Profiles of patients included in the study affected 
the presepsin cut-off values and results.

In their study on pneumonia patients, Kim et al,12 
detected the AUC value for 28-day mortality as 0.86 
(sensitivity 100% and specificity 49%) according to 
PSI staging (cut-off ≥IV). By not using staging, we 
directly evaluated based on PSI results and identified 
the AUC value of PSI for mortality to be 0.69 (cut-off 
>131). Area under curve values may have been higher 
because Kim et al,12 used staging. They reported the 
AUC value of qSOFA (cut-off ≥2) for 28-day mortality 
as 0.81, sensitivity as 54% and specificity as 89%.12 
In our study, AUC was reported as 0.75, sensitivity as 
77% and specificity as 66% for qSOFA (cut-off ≥2). 
It is observed that severity scores in sepsis and septic 
shock caused by pneumonia were more successful in 
mortality determination compared to biomarkers. 
According to logistic regression analysis, PSI and 

qSOFA were significant as independent factors in 
mortality indication.

Study limitations. In our study, we could only 
measure the serum presepsin levels of the patients at 
the time of diagnosis in the ED. This situation limited 
our study. Serial measurement of serum presepsin levels 
(such as on days 3, 5, and 7) and comparison with other 
biomarkers could increase the power of the study.

In conclusion, this study is one of the few studies 
investigating the effect of presepsin levels on prognosis 
according to newly defined sepsis and septic shock 
criteria. According to the results of the study, serum 
presepsin level is a new biomarker that can be used for 
sepsis and mortality indication in community-acquired 
pneumonia. However, it was not reported to have 
superiority over other biomarkers and clinical severity 
scores in determining the prognosis of sepsis.
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