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Abstract: Introduction: Identifying sepsis from non-infectious SIRS is difficult, especially in patients with severe diseases, such as 

multiple trauma, pancreatitis, peritonitis, ongoing surgery and severe burns. There is no standard biomarker for sepsis, not even pro-

calcitonin (PCT). Presepsin was reported as a promising marker for diagnosis of bacterial infections. In this study, we conducted a 

meta-analysis to investigate the accuracy and clinical value of presepsin in diagnosing sepsis from SIRS of non-infectious origin in 

adult patients with critical illness. Methods: Systematical literature search was performed on Medline, Embase and the Cochrane 

Library. Only studies with presepsin for septic patient diagnosis were included. Outcomes of each study were independently exam-

ined by two reviewers. MetaDiSc 1.4 software was used for pooling estimates, and sensitivity and specificity analysis. I2 and meta-

regression were adopted to  evaluate and explore the source of heterogeneity. Results: 5 of 314 reports met the inclusion criteria. 

Those 5 studies included 468 patients. The pooled diagnosis sensitivity and specificity were 0·86 (95% CI 0.82–0.89) and 0.69 (95% 

CI 0.63–0.75) respectively. The summery receiver operating characteristic curve was 0.8799. Only studies with the blood sample 

collected on admission were analyzed, with the mean estimates of sensitivity and specificity at  0.85(95% CI: 0.79–0.90) and 0.72 

(95% CI: 0.64–0.79) respectively. The area under the curve was 0.9256. The studies had substantial heterogeneity. None of the sub-

groups investigated could account for the heterogeneity. Conclusion: Presepsin is a significant marker for sepsis diagnosis in criti-

cally ill patients. Presepsin detection on patient admission can  improve the diagnostic capability in differentiating sepsis from non-

infectious SIRS. 

Keywords: presepsin; sepsis; systemic inflammatory response syndrome 

Received: 4 April 2016, Accepted: 26 April 2016, Published: 20 May 2016 

 S epsis is a systemic host response to invasive infection and 

can lead to severe sepsis or septic shock. Sepsis, severe sepsis and sep-

tic shock are common in the emergency department (ED) and ICU, 

even with modern antibiotic therapy in conjunction with cardiovascular 

and respiratory support.  Mortality rate remains high [1-4]. Therefore, 

accurate and timely diagnosis can minimize morbidity, shorten the 

hospital stay, reduce costs, and improve patients’ life quality.  

Sepsis is diagnosed based on evidence of infection along with the 

presence of systemic inflammatory response syndrome (SIRS) defined 

by the American College of Chest Physicians/Society of Critical Care 

Medicine (ACCP/SCCM) guidelines [5]. Diagnosis of sepsis is chal-

lenging, because early clinical symptoms of sepsis, such as fever, 

tachycardia, and leucocytosis, are not specific and may overlap with 
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symptoms of other SIRS with non-infectious causes, especially in pa-

tients who have severe diseases, such as multiple trauma, pancreatitis, 

peritonitis, ongoing surgery and severe burns. Standard microbiological 

cultures can be used to distinguish sepsis from non-infectious SIRS. 

However, this method doesn’t have the required sensitivity and specific-

ity, and it takes some time before positive results can be obtained. On the 

other hand, if plasma C-reactive protein (CRP) and procalcitonin (PCT) 

values are more than two standard deviations (SD) above the normal 

levels, those indicators, along with infection documented or only sus-

pected, can be used to identify sepsis [6-7]. However, due to the increas-

ing number of patients with non-septic conditions (for example, trauma, 

surgery, heatstroke), the specificity of this method is questionable[8]. 

In recent years, presepsin became a reliable marker in sepsis diagno-

sis. Cluster of differentiation 14 (CD14) is a glycoprotein expressed on 

the membrane surface of monocytes and macrophages and serves as a 

receptor for complexes of lipopolysaccharides (LPSs) and LPS-binding 

proteins (LPBs).  It plays an important role in the innate immune system 

by activating a pro-inflammatory signaling cascade when contacted with 

microorganisms [9]. With the inflammatory stress, soluble CD14

( sCD14) fragments are cleaved. One of those fragments is sCD14 sub-

type (sCD14-ST), or presepsin, which normally presents at very low 

concentrations in the serum of healthy individuals and increases in re-

sponse to bacterial infections. Presepsin level in plasma can be readily 

measured using the chem-luminescent enzyme immunoassay 

(PATHFAST). 

In this study, we conducted a meta-analysis to investigate the feasi-

bility of using presepsin in sepsis diagnosis among non-infection-related 

SIRS in adult patients with critical illness. The heterogeneity of patients 

and the affect of individual covariates were also discussed. 

Methods 

Search strategy and selection criteria 

    We systematically searched Medline (via PubMed), Embase and 

the Cochrane Library for studies that reported the accuracy of presepsin 

in sepsis diagnosis in adult patients without restrictions on regions, pub-

lication types, or languages. The search terms used (free terms) were 

―(presepsin OR soluble CD14 OR sCD14) AND (sepsis OR ―bacterial 

infection‖ OR ―systemic inflammatory response syndrome‖ OR SIRS)‖. 

We searched the data in each databases ranging between its inception 

and Oct 24, 2014. We also searched the reference lists of each identified 

primary study and review. Studies were included in our analysis if they 

assessed the accuracy of presepsin in differentiating sepsis from other 

non-infection diseases with a systemic inflammatory response syndrome. 

    To be eligible, studies must meet one or more SIRS criteria and a 

well-defined reference standard for sepsis, which included the use of 

definitions established by the American College of Chest Physicians/

Society of Critical Care Medicine Consensus Conference. Furthermore, 

the studies must provide sufficient information for  the 2×2 contingency 

table—ie, false and true positives and negatives. Studies on patients 

without infections or patients younger than 18 years were excluded. 

Procedures 

    Two investigators (DX, KPH) independently extracted the general 

information and exact data, and independently made the quality assess-

ment on the retrieved studies. Discrepancies were resolved in a consen-

sus meeting. The general information  included the first author of the 

publication,  publication year, country of origin, patients demographics, 

setting (emergency department,  intensive care unit), admission category 

(surgical or medical), patient quantity, sample size, the time point of 

blood sample collection, severity of  illness (sepsis, severe sepsis, or 

septic shock), diagnostic cut-off  points, and disease prevalence. The 

exact data for extraction was true positive, false positive, false negative 

and true negative in patients with sepsis and systemic inflammatory 

response syndrome, stratified by studies. We used the numbers to calcu-

late the pooled  diagnosis sensitivity and specificity, and a corresponding 

CI. 

Quality assessment 

    The methodological quality was assessed by the Newcastle-

Ottawa quality assessment scale (NOS) [10], which was developed for 

cohort and case control studies. The NOS consists of three factors: selec-

tion, comparability and outcome (cohort studies) or exposure (case con-

trol studies). A score of 0 to 9 (allocated as stars) was assigned during 

the semi-quantitative assessment of each study, with five or higher num-

bers indicating high quality. 

Statistical analysis 

The standard methods recommended for the diagnostic accuracy of 

meta-analyses were used [11]. The following indexes of test accuracy 

were calculated for each study: sensitivity, specificity, positive likeli-

hood ratio (PLR), negative likelihood ratio (NLR), diagnostic odds ratio 

(DOR) and a corresponding CI. The diagnostic threshold identified for 

each study was used to plot the summary receiver operating characteris-

tic (SROC) curve [12]. The Spearman model was applied to assess het-

erogeneity caused by different cut-off values. Heterogeneity among 

combined study results was assessed by the degree of inconsistency (I2) 

[13]. I2 greater than 50% indicated a substantial heterogeneity. If I2 was 

greater than 50%, the random-effect model (DerSimonian–Laird 

method) was conducted for the meta-analysis to calculate the pooled 

sensitivity, specificity, PLR, NLR, DOR and SROC; otherwise, the fixed

-effect model (Mantel–Haenszel method) was chosen. If heterogeneity 

among studies was recorded, meta-regression and subgroup analysis 

were performed to investigate the source of heterogeneity [14]. The po-

tential factors evaluated by meta-regression analysis were admission 

category, blood sample, disease severity, disease prevalence, and the 

time point of sample collection. Since we analyzed the studies that only 

included the blood sample collected with patient admission, we also 

tested the potential presence of publication bias using Deeks’ funnel 

plots, since the publication bias was relevant to  meta-analyses of diag-

nostic studies [15]. Analyses were performed using MetaDiSc 1.4 soft-

ware (http://www.hrc.es/investigacion/metadisc.html) and STATA 

(version 12.0). All statistical tests were two sided, and statistical signifi-

cance was defined as P-value <0.05. 

Results 

Quality of reporting and study characteristics 

A total of 314 reports were identified from Medline, EMBASE and 

the Cochrane Library (Figure 1). Search of the reference lists of those 

articles and related reviews did not identify more relevant publications. 

Only five reports [16-20] were included in this meta-analysis. Because in 

one study investigators reported diagnostic accuracy at two time points, 

each study was divided into two parts, and six datasets were analyzed. 

468 patients and 665 blood samples were included in this analysis. 
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Among these 665 blood samples, 429 (65%) had sepsis and 236 (35%) 

had systemic inflammatory response syndrome from noninfectious ori-

gins. Neither of the five studies was randomized controlled trial study. 

The quality assessment was performed using NOS, while technical as-

pects of each study were not assessed. Two studies were assigned six 

stars, and the other three studies were assigned seven stars. These studies 

are summarized in Table 1. 

Diagnostic accuracy 

The inter-study heterogeneity analysis revealed the I2 values of sen-

sitivity, specificity, positive likelihood ratio (PLR), negative likelihood 

ratio (NLR) and DOR were 77.8% , 78.7% , 75.5% , 64.3% , and 

68.7% , respectively. Those results showed high levels of heterogeneity 

among the five studies [13]. Therefore, the random effect model was 

used in this meta-analysis to calculate pooled sensitivity, specificity, 

PLR, NLR and DOR. As a result, the pooled sensitivity and specificity 

were 0.86(95% CI: 0.82–0.89) and 0.69 (95% CI: 0.63–0.75), respec-

tively (Figure 2). The overall PLR and NLR were 2.92(95% CI: 1.91–

4.47) and 0.19(95% CI: 0.11–0.32), respectively. The pooled diagnostic 

odds ratio (DOR) was 17.79(95% CI: 7.41–42.68). The area under the 

receiver operating characteristic curve was 0.8779,  and Q-value was 

0.8083. (Figure 3) 

Substantial heterogeneity existed among studies, but the Spearman 

value was only -0.143(p=0.787). Therefore, there was no evidence of a 

threshold effect. To explore the possible reasons for this heterogeneity, 

meta-regression analysis and subgroup analysis were performed. None 

of the potential covariates included in the meta-regression was found to 

be the significant source of heterogeneity (all p＞0.05, data not shown). 

Thus the heterogeneity could not be explained by meta-regression analy-

sis. The analysis only included the blood sample collected on admission, 

with  closely-test thresholds (600-647pg/ml). There was also high incon-

sistency among studies (I2=86.6%), with mean estimates of sensitivity 

and specificity at 0.85 (95% CI: 0.79–0.90) and 0.72 (95% CI: 0.64–

0.79) respectively. The overall PLR and NLR were 3.99 (95% CI: 1.64–

9.68) and 0.12 (95% CI: 0.02–0.0.62), respectively. The pooled diagnos-

tic odds ratio (DOR) was 37.64 (95% CI: 3.76–377.12). The area under 

the curve AUC was 0.9256, and Q value was 0.8599. 

Publication bias evaluation 

Publication bias was explored through Deeks’ funnel plots. The 

shape of the funnel plot did not reveal any evidence of obvious asymme-

try (Fig. 4). The Deeks’ test also showed a statistically insignificant 

value (p = 0. 184), indicating that there was no potential publication bias. 

Discussion 

An accurate diagnosis of sepsis from other serious infections pre-

sents challenges because clinical criteria for sepsis diagnosis overlap 

those for SIRS with noninfectious causes. The lack of a reliable gold 

standard for sepsis diagnosis is an ongoing challenging in clinical prac-

tice. The ideal biomarker should have high sensitivity, specificity, cost-

effectiveness, and promptly availability. In recent years, Presepsin be-

came as a promising new biomarker for adults with neonatal sepsis. 

However, no meta-analysis has been systematically carried out. In this 

study, we performed this meta-analysis to comprehensively investigate 

the diagnostic accuracy of presepsin for sepsis. 

 The present meta-analysis has shown that the pooled sensitivity of 

Figure 1:  Process for identification of the included studies. 

Table 1: Study characteristics and quality assessment 
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presepsin was 0.86 while the pooled specificity was 0.69. The maximum 

joint sensitivity and specificity (Q value) was 0.8083, while the AUC 

was 0.8779, indicating a moderate capability of presepsin in sepsis diag-

nosis [21]. The DOR, the ratio of the odds of positivity among patients 

to the odds of positivity among normal individuals, is a single discrimi-

native indicator of diagnostic test performance [22]. In this meta-

analysis, the pooled DOR was 17.79,  suggesting that presepsin could be 

used as a good indicator in sepsis diagnosis. However, the SROC curve 

and the DOR are not easy to interpret and use in clinical practice, while 

the likelihood ratio (PLR and NLR) is more meaningful for our clinical 

measures of diagnostic accuracy. A PLR value of 2.92 suggests that 

patients with sepsis would have 3-fold higher chance of being presepsin-

positive compared to those with no-infectious SIRS, and this was not 

high enough for clinical practice. On the other hand, the NLR was 0.19, 

which meant that the probability of sepsis in presepsin-negative patients 

was 19%,  not a good rule-out test. 

    We did the sensitivity analysis with only the blood samples col-

lected on admission. The specificity, PLR, SROC, Q-value and DOR all 

improved accordingly, while NLR decreased appreciably. The pooled 

DOR was 37.64, meanwhile the AUC was 0.9256 and Q value was 

0.8599. These data suggested that presepsin detection on admission 

could improve the diagnosis accuracy of sepsis.  

    Heterogeneity is a major problem in interpreting the results of a 

meta-analysis. The threshold effect must be considered as the first factor 

in examining the analysis accuracy. Spearman value was  -0.143( p＝

0.787), implying that the heterogeneity was not caused by the threshold 

effect. We further  measured the substantial heterogeneity between stud-

ies by meta-regression analysis, but none of the study characteristics was 

responsible for this heterogeneity. Thus, further unrecorded difference 

among those studies probably contributed to the heterogeneity. So, a 

random-effect model was used to eliminate some heterogeneity. In addi-

tion, there are other limitations in this meta-analysis. Some data, such as 

conference abstracts [23-25] and unpublished data were excluded. We 

also excluded the control group including healthy individuals and the 

control group with non-sepsis patients. Therefore, there were only five 

eligible studies included in this meta-analysis (six datasets were ex-

tracted). This sample number was too small for further subgroup analy-

sis. However, no potential publication bias was found using Deeks’ fun-

nel plots in current meta-analysis.  

Conclusion 

In conclusion, presepsin is an important marker for sepsis diagnosis 

in critically ill patients. Presepsin detection on patient admission can 

increase the diagnostic capability of distinguishing sepsis from non-

infection related SISR. However, no single marker can be used alone to 

diagnose all sepsis cases. It must be interpreted in context with informa-

tion from medical history, physical examination, and clinical, radiologi-

cal, and microbiological assessments.  It should be used in combination 

with other biomarkers and clinical diagnostic scoring systems to enhance 

the overall diagnostic accuracy. Moreover, constant re-evaluation during 

Figure 2: Forest plots of the sensitivity and specificity of presepsin in 

diagnosis of sepsis  
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Figure 4: Funnel plot for the assessment of potential publication bias  
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the course of disease is advised.  

Abbreviations 

SIRS: systemic inflammatory response syndrome; ED: emergency 

department; ICU: Intensive care unit; NOS: Newcastle-Ottawa quality 

assessment scale; CRP: C-reactive protein ; PCT: procalcitonin; SD: 

standard deviations; CD14: Cluster of differentiation 14; sCD14: soluble 

CD14; sCD14-ST : sCD14 subtype; LPSs: lipopolysaccharides; LPBs: 

LPS-binding proteins; RCT:  randomized controlled trial; PLR: positive 

likelihood ratio; NLR: negative likelihood ratio; DOR: diagnostic odds 

ratio; SROC: summary receiver operating characteristic; AUC: area 

under the curve. 

Authors contributions 

DX and KPH participated in design of the study, database search, 

study selection and quality assessment, data extraction, and the statistical 

analysis. They also  drafted the manuscript. The two authors contributed 

equally in this study. PRL,YX, YW and XGB participated in the design 

of the study, performed the statistical analysis and helped to draft the 

manuscript. KXZ conceived of the study, participated in its design, 

drafted the manuscript and critically revised the final manuscript, super-

vised the study. All authors read and approved the final manuscript. 

Conflicts of interest 

We declare that we have no conflicts of interest. 

References 

1. Martin GS, Mannino DM, Eaton S, Moss M: The epidemiology of 

sepsis in the United States from 1979 through 2000. N Engl J Med 

2003,348:1546-1554. 

2. Rivers E, Nguyen B, Havstad S, Ressler J, Muzzin A, Knoblich B, 

Peterson E, Tomlanovich M, Early Goal-Directed Therapy Collabo-

rative Group: Early goal-directed therapy in the treatment of severe 

sepsis and septic shock. N Engl J Med 2001, 345:1368-1377. 

3. Early Goal-Directed Therapy Collaborative Group of Zhejiang Prov-

ince: [The effect of early goal-directed therapy on treatment of criti-

cal patients with severe sepsis/septic shock: a multi-center, prospec-

tive, randomized, controlled study] [in Chinese]. Zhongguo Wei 

Zhong Bing Ji Jiu Yi Xue 2010, 22:331-334. 

4. Rivers EP, Ahrens T: Improving outcomes for severe sepsis and septic 

shock: tools for early identification of at-risk patients and treatment 

protocol implementation. Crit Care Clin 2008, 24(3 Suppl):S1-S47. 

5. Bone RC, Balk RA, Cerra FB, Dellinger RP, Fein AM, Knaus WA, 

Schein RM, Sibbald WJ, The ACCP/SCCM Consensus Conference 

Committee, American College of Chest Physicians/Society of Criti-

cal Care Medicine: Definitions for sepsis and organ failure and 

guidelines for the use of innovative therapies in sepsis. Chest 1992, 

101:1644-1655. 

6. Dellinger RP, Levy MM, Rhodes A, Annane D, Gerlach H, Opal SM, 

Sevransky JE, Sprung CL, Douglas IS, Jaeschke R, Osborn TM, 

Nunnally ME, Townsend SR, Reinhart K, Kleinpell RM, Angus DC, 

Deutschman CS, Machado FR, Rubenfeld GD, Webb SA, Beale RJ, 

Vincent JL, Moreno R: Surviving Sepsis Campaign Guidelines Com-

mittee including the Pediatric Subgroup: Surviving Sepsis Cam-

paign: International Guidelines for Management of Severe Sepsis 

and Septic Shock: 2012. Crit Care Med 2013, 41:580-637  

7. Tang BM, Eslick GD, Craig JC, McLean AS: Accuracy of procalci-

tonin for sepsis diagnosis in critically ill patients: systematic review 

and meta-analysis. Lancet Infect Dis 2007, 7:210-217. 

8. Endo S, Sato N, Kasai T, Suzuki Y, Kojika M, Takahashi G, et al. 

Assessment of serum procalcitonin levels by immunochromatogra-

phy: its significance as a rapid diagnostic technique for sepsis. Jpn J 

Crit Care Endotoxemia 2007, 11:186–195 (in Japanese). 

9. Camussi G, Mariano F, Biancone L, De Martino A, Bussolati B, 

Montrucchio G, Tobias PS: Lipopolysaccharide binding protein and 

CD14 modulate the synthesis of platelet-activating factor by human 

monocytes and mesangial and endothelial cells stimulated with 

lipopolysaccharide. J Immunol 1995, 155:316-324. 

10. Wells G, Shea B, O’Connell D, Peterson J, Welch V, Losos M, Tug-

well P: The Newcastle-Ottawa Scale (NOS) for assessing the quality 

of nonrandomised studies in meta-analyses. 2011[http://

www.ohri.ca/programs/clinical_epidemiology/oxford.asp] 

11. Deville WL, Buntinx F, Bouter LM, Montori VM, de Vet HC,  van 

der Windt DA, Bezemer PD. Conducting systematic reviews of diag-

nostic studies: didactic guidelines. BMC Med Res Methodol 2002 Jul 

3;2:9. 

12. Moses LE, Shapiro D, Littenberg B: Combining independent studies 

of a diagnostic test into a summary ROC curve: data-analytic ap-

proaches and some additional considerations. Stat Med 1993 Jul 30; 

12(14):1293-316.  

13. Higgins JP, Thompson SG, Deeks JJ, Altman DG: Measuring incon-

sistency in meta-analyses. BMJ 2003 327: 557–560. 

14. Baker WL, White CM, Cappelleri JC, Kluger J, Coleman CI: Under-

standing heterogeneity in meta-analysis: the role of metaregression. 

Int J Clin Pract 2009 63: 1426–1434. 

15. Deeks JJ, Macaskill P, Irwig L:  The performance of tests of publica-

tion bias and other sample size effects in systematic reviews of diag-

nostic test accuracy was assessed. J Clin Epidemiol 2005 58: 882–

893. 

16. Shozushima T, Takahashi G, Matsumoto N, Kojika M, Okamura 

Y, Endo S: Usefulness of presepsin (sCD14-ST) measurements as a 

marker for the diagnosis and severity of sepsis that satisfied diagnos-

tic criteria of systemic inflammatory response syndrome. J Infect 

Chem other. 2011 Dec; 17(6):764-9. 

17. Vodnik T, Kaljevic G, Tadic T, Majkic-Singh N: Presepsin (sCD14-

ST) in preoperative diagnosis of abdominal sepsis. Clin Chem Lab 

Med 2013; 51(10): 2053–2062. 

18. Ulla M, Pizzolato E, Lucchiari M, Loiacono M, Soardo F, Forno 

D, Morello F, Lupia E, Moiraghi C, Mengozzi G, Battista S: Diag-

nostic and prognostic value of presepsin in the management of sepsis 

in the emergency department: a multicenter prospective study. Criti-

cal Care 2013 17:R168. 

19. Ishikura H, Nishida T, Murai A, Nakamura Y, Irie Y, Tanaka 

J, Umemura T: New diagnostic strategy for sepsisinduced dissemi-

nated intravascular coagulation: a prospective single-center observa-

tional study. Critical Care 2014 18:R19. 

20. Behnes M, Bertsch T, Lepiorz D, Lang S, Trinkmann F, Brueckmann 

M, Borggrefe M, Hoffmann U: Diagnostic and prognostic utility of 

soluble CD 14 subtype (presepsin) for severe sepsis and septic shock 

during the first week of intensive care treatment. Critical Care 2014 

18:507. 

21. Jones CM, Athanasiou T: Summary receiver operating characteristic 

 Dan Xie, et al.| Presepsin as an important diagnostic biomarker that differentiates sepsis from non-infectious SIRS  
 

 

Article 

http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Windt%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=12097142
http://www.ncbi.nlm.nih.gov/pubmed/?term=van%20der%20Windt%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=12097142
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bezemer%20PD%5BAuthor%5D&cauthor=true&cauthor_uid=12097142
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shozushima%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21560033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Okamura%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21560033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Endo%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21560033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Okamura%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21560033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Endo%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21560033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vodnik%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23740685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaljevic%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23740685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vodnik%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23740685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ulla%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pizzolato%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ulla%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pizzolato%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ulla%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pizzolato%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ulla%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pizzolato%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ulla%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Forno%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morello%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Forno%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morello%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Forno%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morello%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Forno%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morello%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Forno%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morello%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23899120
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ishikura%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24443891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tanaka%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24443891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Umemura%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24443891
http://www.ncbi.nlm.nih.gov/pubmed/?term=Behnes%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25190134
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brueckmann%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25190134
http://www.ncbi.nlm.nih.gov/pubmed/?term=Borggrefe%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25190134
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brueckmann%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25190134
http://www.ncbi.nlm.nih.gov/pubmed/?term=Borggrefe%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25190134
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hoffmann%20U%5BAuthor%5D&cauthor=true&cauthor_uid=25190134


 

www.jbscience.org 

DOI: 10.5780/jbm2016.1 | Page 6 

curve analysis techniques in the evaluation of diagnostic tests. Ann 

Thorac Surg 2005, 79: 16–20. 

 

22. Glas AS, Lijmer JG, Prins MH, Bonsel GJ, Bossuyt PM : The diag-

nostic odds ratio: a single indicator of test performance. J Clin Epi-

demiol 2003, 56: 1129–1135. 

23. Nishida T. Ishikura H. Murai A. Irie Y. Ume Mura T. Kamitani T. 

Endo S: Assessment of the usefulness of presepsin (soluble CD14 

subtype) in septic patients. Critical Care 2011 15:S10. 

24. Nishida T. Ishikura H. Murai A. Irie Y. Yuge R. Kamitani T. Endo 

S: Assessment of the usefulness of presepsin (soluble CD14 subtype) 

in septic patients. Critical Care 2012 16:S11-S12. 

25. Mearelli F. Fiotti N. Altamura N. Paoli I. Casarsa C. Ruscio M. 

Biolo G: Procalcitonin, presepsin, pro-adrenomedullin, fibrin degra-

dation products, and lactate in early diagnosis and prognosis of sep-

tic patients newly admitted to the intermediate care unit from the 

emergency department. Critical Care 2013 17. 

 Dan Xie, et al.| Presepsin as an important diagnostic biomarker that differentiates sepsis from non-infectious SIRS  
 

 

Article 


