
Liang et al. BMC Infectious Diseases          (2023) 23:288  
https://doi.org/10.1186/s12879-023-08262-4

RESEARCH Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Infectious Diseases

Comparison of presepsin and Mid-regional 
pro-adrenomedullin in the diagnosis 
of sepsis or septic shock: a systematic review 
and meta-analysis
Jun Liang1, Yingli Cai1 and Yiming Shao2* 

Abstract 

Background The early diagnosis of sepsis is hampered by the lack of reliable laboratory measures. There is growing 
evidence that presepsin and Mid-regional pro-adrenomedullin (MR-proADM) are promising biomarkers in the diagno-
sis of sepsis. This study was conducted to evaluate and compare the diagnostic value of MR-proADM and presepsin in 
sepsis patients.

Methods We searched Web of Science, PubMed, Embase, China national knowledge infrastructure, and Wanfang 
up to 22th July, 2022, for studies evaluating the diagnosis performance of presepsin and MR-proADM in adult sepsis 
patients. Risk of bias was assessed using quadas-2. Pooled sensitivity and specificity were calculated using bivariate 
meta-analysis. Meta-regression and subgroup analysis were used to find source of heterogeneity.

Results A total of 40 studies were eventually selected for inclusion in this meta-analysis, including 33 for presepsin 
and seven for MR-proADM. Presepsin had a sensitivity of 0.86 (0.82–0.90), a specificity of 0.79 (0.71–0.85), and an 
AUC of 0.90 (0.87–0.92). The sensitivity of MR-proADM was 0.84 (0.78–0.88), specificity was 0.86 (0.79–0.91), and AUC 
was 0.91 (0.88–0.93). The profile of control group, population, and standard reference may be potential sources of 
heterogeneity.

Conclusions This meta-analysis demonstrated that presepsin and MR-proADM exhibited high accuracy (AUC ≥ 0.90) 
in the diagnosis of sepsis in adults, with MR-proADM showing significantly higher accuracy than presepsin.
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Background
Sepsis, a complex disorder which progresses as a dys-
regulated host response to infections [1], is a major 
challenge in emergency departments and intensive 
care units. Despite progress in clinical support has 
been made through advances in antibacterial therapy, 
sepsis and its sequelae are still associated with a high 
risk of death [2, 3]. The accurate and rapid diagnosis of 
sepsis is often difficult in clinical practice as its clini-
cal manifestation may be confused with other normal 
inflammatory response of uncomplicated infection [4], 
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as well as the lack of diagnostic tools. A delayed diag-
nosis may result in a more serious condition, such as 
multiple system organ failure. Therefore, it is neces-
sary to develop a reliable method to improve the diag-
nosis of sepsis.

Clinical decisions for sepsis treatment are usually 
based on the physician’s experience due to the lack of 
rapid and accurate diagnosis tools. Although blood 
culture is commonly regarded as the "gold standard" 
for diagnosis of sepsis, it takes several days to obtain 
results and often produces false negative (FN) results 
due to the use of antibiotics. Moreover, false positive 
(FP) results may occur due to sample contamination 
[5]. The use of biomarkers can greatly improve a physi-
cian’s ability to accurately diagnose sepsis and initiate 
appropriate treatment. C-reactive protein (CRP) and 
procalcitonin (PCT) are among the most extensively 
studied biomarkers for sepsis diagnosis. However, the 
accuracy of sepsis prediction by CRP is limited by its 
low sensitivity [6], and the variation in reported cut-
off values among studies greatly hinders the practical 
application of PCT in clinical settings [7]. An ideal bio-
marker with adequate clinical accuracy for the diagno-
sis of sepsis is still needed.

Presepsin, also named as soluble CD14 subtype, is a 
N-terminal fragment of soluble CD14, which is released 
from the surface of immune cell lines after stimulation 
by pathogens. Serum presepsin can be easily detected 
[8]. Level of presepsin increases within 2  h after the 
onset of infection and peaks at 3 h [8]. The quick detec-
tion makes it a potential candidate biomarker for sepsis. 
However, the interpretation of elevated presepsin level 
requires special caution in several clinical conditions. 
Age (newborns and the elderly), acute pancreatitis, and 
burns can influence presepsin levels [9–11]. Further-
more, since presepsin is filtered by the glomerulus and 
reabsorbed by the proximal tubules, any condition that 
affects kidney filtrating function will have an impact on 
plasmatic presepsin. Mid-regional pro-adrenomedullin 
(MR-proADM), a peptide fragment of hormone adre-
nomedullin (ADM), has recently emerged as a promis-
ing diagnostic biomarker in the evaluation of sepsis. 
ADM is widely expressed in many organs and tissues. In 
healthy subjects, the plasma concentration of ADM is 
low, while during pathological events, the concentration 
is significantly increased. Changes in plasma concentra-
tion are proportional to the severity of the disease [12]. 
Since ADM is rapidly cleared from the circulation which 
makes it hard to be detected, more stable MR-proADM 
directly reflects the level of ADM and is therefore 
used as an alternative. Burns are also associated with 
increased levels of MR-proADM [13].

The performance of the two novel biomarkers were 
unclear. Therefore, the objective of this meta-analysis was 
to determine and compare the diagnostic performance of 
presepsin and MR-proADM in sepsis.

Methods
This study followed the Preferred Reporting Items for a 
Systematic Review and Meta-analysis of Diagnostic Test 
Accuracy Studies (PRISMA-DTA) [14]. The protocol 
was registered on PROSPERO with reference number 
CRD42022357335.

Search strategy
We searched Web of Science, PubMed, Embase, China 
national knowledge infrastructure (CNKI) and Wan-
fang up to 22th July, 2022. S1 table shows the complete 
search strategy. Briefly, population (adults with sepsis 
or septic shock), index test (MR-proADM and prese-
psin), comparison (adults not suffering from sepsis or 
septic shock), and outcome (diagnostic accuracy) were 
used.

Study selection
A study was selected if it satisfied the following criteria: 
(1) purpose of the study was to evaluate diagnosis perfor-
mance of presepsin or MR-proADM in sepsis or septic 
shock. (2) adult patients with sepsis or septic shock were 
included in the experimental group and patients with non-
sepsis or healthy participants were in the control group; 
(3) a gold standard was clearly defined for the diagnosis of 
sepsis. The exclusion criteria were as follows: (1) there is 
no enough data to calculate diagnostic accuracy estimates; 
(2) conference abstracts, reviews, and editorials. Two 
independent reviewers (JL and YC) completed the study 
screening with disagreement resolved by consensus.

Data extraction
We extracted the following data by two independent 
reviewers (JL and YC): first author, year of publication, 
study design, region, sample size, severity of patient, sam-
ple type, assay methodology, standard reference, cut-off 
value, area under the curve (AUC), sensitivity, specificity. 
Disagreement was resolved by consensus.

Quality assessment
Quality Assessment Tool for Diagnostic Accuracy Stud-
ies (QUADAS-2 score) was used for quality assessment 
[15]. Risk of bias domains, including patient selection, 
index test, reference standard, flow and timing, and 
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applicability concerns were evaluated. Two independent 
reviewers (YC and YS) completed the quality assessment 
with disagreement resolved by consensus.

Statistical analysis
The heterogeneity caused by non-threshold effects was 
measured using bivariate boxplot and I2. If I2 ≥ 50%, P 
values ≤ 0.05, or studies fall outside the bivariate box-
plot, indicating significant heterogeneity due to non-
threshold effects, then meta-regression or subgroup 
analysis is performed to identify the source of het-
erogeneity. Sensitivity, specificity, positive likelihood 
ratio (PLR), negative likelihood ratio (NLR), diagnostic 
ratio (DOR), AUC, and corresponding 95% confidence 
interval (CI) were calculated using a binary regres-
sion model of STATA 15.1 software using true positive 
(TP), FP, FN, and true negative (TN). Literature quality 
evaluation using Revman 5.4.1. Deek funnel diagrams 
were used to detect publication bias, with P < 0.05 
indicating publication bias in the study.

Results
Characteristics of the included studies
A total of 419 studies were included after the data-
base search. Of these, 295 studies were excluded by the 
abstract screening, and 85 were excluded by the full-text 
screening (Fig. 1). Finally, 40 studies were included in this 

meta-analysis, with 33 for the diagnosis of presepsin and 
seven for MR-proADM (Table 1) [16–54].

In the 33 studies [16–48] evaluating the diagnostic per-
formance of presepsin, 28 studies [16, 18–22, 24, 26–28, 
30–35, 37, 38, 40–48] were prospective, three were retro-
spective, and two were unclear [29, 36]. Nineteen studies 
[16–21, 23–25, 28, 29, 36, 39, 41–43, 46–48] were con-
ducted in Asia, nine in Europe [26, 27, 31, 32, 35, 38, 40, 
44, 45], three in Africa [30, 33, 34], one in America [37], 
and one unclear [22]. Fifteen studies used Sepsis-3 as the 
standard reference for sepsis diagnosis [27, 29, 44–47].

In the seven studies [35, 49–54] evaluating the diagnos-
tic performance of MR-proADM, five studies [35, 49, 51, 
53, 54] were prospective, one [52] were respective, and 
one were unclear [50]. All the studies were conducted in 
Europe. Three studies [49, 53, 54] used Sepsis-3 as the 
standard reference for sepsis diagnosis.

Results of quality assessment
We assessed the quality of the literature using QADAS 2 
and the results are shown in Additional file 5. Red, yellow, 
and green indicate high, medium, and low risk classifica-
tions, respectively. The graph shows the risk assessment 
for each of the 40 studies. In terms of risk of bias, four 
studies [28, 31, 33, 44] had unspecified bias in patient 
selection; 21 studies [17–21, 23, 25, 27–30, 36, 40–42, 
44, 48, 50–53] had unspecified bias in index testing; one 

Fig. 1 Flow diagram for study selection
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Table 1 Characteristics of the included studies

ELISA Enzyme linked immunosorbent assay, CLEIA Chemiluminescent enzyme immunoassay

Author, year Biomarker Study design Region Control group Sample Standard reference Assay method Cut off value 
(pg/mL)

Lee, 2022 [16] Presepsin Prospective Korea Non-sepsis Plasma Sepsis-3 CLEIA 582

Kang, 2022 [17] Presepsin Retrospective Korea Non-sepsis Unknown Sepsis-2 Unknown 671.5

Jeong, 2022 [18] Presepsin Prospective Korea Non-sepsis Plasma Sepsis-3 CLEIA 314

Tahmaz, 2022 [19] Presepsin Prospective Turkey Healthy Plasma Sepsis-3 CLEIA 439

Chen, 2021 [20] Presepsin Prospective China Non-sepsis Plasma Sepsis-3 CLEIA 404.5

Yonaha, 2021 [21] Presepsin Prospective Japan Non-sepsis Plasma Sepsis-3 CLEIA 1315

Abdelshafey, 2021 
[22]

Presepsin Prospective Unknown Non-sepsis Complete blood Sepsis-3 CLEIA 640

Liu, 2020 [23] Presepsin Prospective China Non-sepsis Serum Sepsis-3 ELISA 89.26

Yamamoto, 2019 [24] Presepsin Prospective Japan Non-sepsis Unknown Sepsis-3 Unknown 557

Nakamura, 2019 [25] Presepsin Retrospective Japan Non-sepsis Unknown Sepsis-3 CLEIA 240

JUROŠ, 2019 [26] Presepsin Prospective Croatia Non-sepsis Unknown Sepsis-3 CLEIA 349

Jereb, 2019 [27] Presepsin Prospective Slovenia Non-sepsis Plasma Sepsis-3 CLEIA 751.5

Lu, 2018 [28] Presepsin Prospective China Non-sepsis Complete blood ACCP/SCCM CLEIA 407

Li, 2018 [29] Presepsin Unknown China Healthy Complete blood Sepsis-2 CLEIA 586.6

El-Shafie, 2017 [30] Presepsin Prospective Egypt Non-sepsis Complete blood Sepsis-2 CLEIA 422

Romualdo, 2017 [31] Presepsin Prospective Spain Non-sepsis Plasma Sepsis-3 CLEIA 312

Klouche, 2016 [32] Presepsin Prospective France Non-sepsis Complete blood Sepsis-1 CLEIA 466

Ali, 2016 [33] Presepsin Prospective Egypt Non-sepsis Plasma Sepsis-3 CLEIA 907

Amer, 2016 [34] Presepsin Prospective Egypt Healthy Complete blood SSCG 2012 CLEIA 455.5

Enguix-Armada, 
2016 [35]

Presepsin Prospective Spain Healthy Plasma SSCG 2012 CLEIA 101.6

Sato, 2015 [36] Presepsin Unknown Japan Healthy Complete blood SSCG 2012 CLEIA 569.5

Carpio, 2015 [37] Presepsin Prospective Peru Healthy Plasma Sepsis-1 CLEIA 370

Sargentini, 2015 [38] Presepsin Prospective Italy Healthy Plasma SSCG 2008 CLEIA 600

Popa, 2015 [39] Presepsin Retrospective Thailand Non-sepsis Complete blood Sepsis-3 CLEIA 380

Behnes, 2015 [40] Presepsin Prospective Germany Non-sepsis Complete blood Sepsis-1 CLEIA 530

Madenci, 2014 [41] Presepsin Prospective Turkey Non-sepsis Plasma Sepsis-2 CLEIA 542

Kweon, 2014 [42] Presepsin Prospective Korea Healthy Complete blood Sepsis-1 CLEIA 430

Liu, 2013 [43] Presepsin Prospective China Healthy Complete blood Sepsis-2 CLEIA 317

Vodnik, 2013 [44] Presepsin Prospective Serbia Healthy Complete blood Sepsis-1 CLEIA 630

Ulla, 2013 [45] Presepsin Prospective Italy Non-sepsis Plasma Sepsis-1 CLEIA 600

Shozushima, 2011 
[46]

Presepsin Prospective Japan Healthy Plasma Sepsis-1 CLEIA 399

Venugopalan, 2019 
[47]

Presepsin Prospective India Non-sepsis Complete blood Sepsis-2 ELISA 93.71

Li, 2016 [48] Presepsin Prospective China Non-sepsis Serum Sepsis-3 CLEIA 672.5

Martin-Fernandez, 
2020 [49]

MR-proADM Prospective Spain Healthy Plasma Sepsis-3 sandwich immu-
noassay

1.165

Enguix-Armada, 
2016 [35]

MR-proADM Prospective Spain Healthy Plasma SSCG 2012 sandwich immu-
noassay

1.11

Angeletti, 2015 [50] MR-proADM Unknown Italy Non-sepsis Complete blood Sepsis-1 immunolumino-
metric

1.06

Angeletti, 2013 [51] MR-proADM Prospective Italy Healthy Plasma Sepsis-2 immunolumino-
metric

0.8

Angeletti, 2015 [52] MR-proADM Retrospective Italy Non-sepsis Plasma SSCG 2012 immunolumino-
metric

1

Spoto, 2020 [53] MR-proADM Prospective Italy Healthy Plasma Sepsis-3 immunolumino-
metric

1.5

Spoto, 2018 [54] MR-proADM Prospective Italy Non-sepsis Plasma Sepsis-3 immunolumino-
metric

1.5
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study [17] was assigned high bias in terms of reference 
standard; one study [53] was judged to be highly biased 
in terms of flow and timing. In terms of suitability, two 
studies [24, 47] had high bias in patient selection; three 
studies [24, 47, 52] were judged to have high bias relative 
to the index test; one study [33] had a high risk of suit-
ability evaluation for the gold standard. Overall quality 
was good.

Diagnostic value of presepsin and MR‑proADM
The forest plots and summary receiver operator charac-
teristic curves (SROC) showing the diagnostic perfor-
mance of biomarkers are illustrated in Fig. 2 for presepsin 
and Fig.  3 for MR-proADM. In the diagnosis of sepsis, 
presepsin achieved a pooled AUC of 0.90 (95% CI, 0.87–
0.92), sensitivity of 0.86 (95% CI, 0.82–0.90), and speci-
ficity of 0.79 (95% CI, 0.71–0.85). For MR-proADM, the 
pooled AUC was 0.91 (95% CI, 0.88–0.93), sensitivity was 
0.84 (95% CI, 0.78–0.88), and specificity was 0.86 (95% 
CI, 0.79–0.91).

Meanwhile, we compared presepsin with MR-proADM, 
and the results showed that the performance of the two 
biomarkers were statistically significant in terms of sensitiv-
ity, specificity and AUC (Table 2). The sensitivity of Prese-
psin was higher than MR-proADM (0.86 vs 0.84, P < 0.001), 
whereas the specificity of MR-proADM was higher than 
Presepsin (0.79 vs 0.86, P < 0.001). The AUC of MR-
proADM was significantly higher than that of presepsin.

Subgroup analysis of presepsin
For Presepsin, we performed subgroup analyses (Table  3) 
and meta-regression analyses (Figure S1). It was found that 
population characteristics of control group, region of the 
dataset, reference standard of sepsis, and cutoff value influ-
enced the pooled sensitivity of the included studies and 
were the possible sources of heterogeneity. The sensitivity of 
presepsin was significantly higher in non-Asian populations 
than in Asian populations (0.90 vs. 0.84), and was signifi-
cantly higher in studies using patients with non-sepsis dis-
ease as control group than healthy subjects as control group. 
Furthermore, studies using cutoff value < 445 ng/L showed 
slightly higher sensitivity than the studies with cutoff value 
greater than 445, while the difference in specificity between 
the two groups was not statistically significant.

The sensitivity analysis in Figure S2 was performed 
to investigate the robust of our study. When seven out-
lier studies were excluded, the overall results were only 
minimally changed, suggesting that our results were not 
driven by these outlying points, which indicated that our 
study is robust. The bivariate box plot with most studies 
clustering within the median distribution suggested an 
acceptable degree of heterogeneity (Figure S3).

Risk of publication bias
We performed published bias analysis and the results 
(Fig. 4) showed no published bias.

Discussion
This meta-analysis compared the performance of two 
novel biomarkers, presepsin and MR-proADM, in the 
diagnosis of sepsis. Both biomarkers showed good diag-
nostic performance, with AUC being 0.90 for presepssin 
and 0.91 for MR-proADM, proving their potential value 
in the assistance of sepsis diagnosis.

Clinically, early and accurate diagnosis of sepsis may 
be challenging. Conventional inflammatory biomark-
ers, such as CRP and PCT, have been extensively stud-
ied and applied in patients with sepsis. In several clinical 
studies, PCT was found to be more accurate than CRP 
in differentiating sepsis and SIRS [55, 56]. In a previous 
meta-analysis [57], the sensitivity and specificity were 
0.80 (95% CI, 0.63–0.90) and 0.61 (95% CI, 0.50–0.72), 
respectively, for the diagnosis of sepsis using CRP, and 
0.80 (95% CI, 0.69–0.87) and 0.77 (95% CI, 0.60–0.88), 
respectively, using PCT. In this study, sensitivity is 0.86 
for presepsin and 0.84 for MR-proADM, and specificity 
is 0.79 and 0.86, respectively. Compared to PCT, the two 
novel biomarkers showed higher diagnostic accuracy. In 
addition, presepsin levels rise earlier than CRP or PCT 
in response to sepsis [58], which indicated their potential 
values as biomarkers for early diagnosis of sepsis. In addi-
tion, it has been reported that MR-proADM levels are 
not affected by the type of pathogen involved compared 
with PCT, but instead reflect the degree of organ failure 
and disease severity [59]. In contrast, previous studies 
have demonstrated that levels of PCT in patients with 
sepsis vary depending on the type of pathogen, with the 
highest levels observed in cases of gram-negative infec-
tions and lower levels seen in cases of yeast and intracel-
lular germs [60, 61]. MR-proADM could provide broader 
and more reliable diagnostic and prognostic information.

The cause of sepsis should be considered for better 
diagnosis and management. Presepsin and MR-proADM 
are biomarkers that have been shown to be elevated in 
patients with sepsis triggered by bacterial infections. 
However, bacteria are not the only causative microbial 
pathogens. The diagnostic accuracy for sepsis caused 
by viruses, parasites, and fungi has not been well estab-
lished yet. Angeletti et  al. [51] conducted a study on a 
cohort of 200 patients with sepsis, categorized based on 
the source of the infection (Gram-positive and Gram-
negative bacteria, yeast, or multiple microorganisms). 
The results showed that the MR-proADM had high 
diagnostic accuracy, with an AUC of 0.96 (p < 0.01), 0.94 
(p < 0.001), 0.99 (p < 0.001), and 0.98 (p < 0.001) for the 
respective group. This study proved the potential value of 
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Fig. 2 Forest plots (A) and ROC curve (B) for presepsin in the diagnosis of sepsis
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Fig. 3 Forest plots (A) and ROC curve (B) for MR-pro-ADM in the diagnosis of sepsis
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Fig. 4 Publication bias for presepsin (A) and MR-pro-ADM (B)
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MR-proADM in the diagnosis of sepsis caused by fungus. 
Additionally, presepsin levels were found to be elevated 
in patients with fungemia [62] and viral meningitis [63]. 
MR-proADM levels were found to be elevated in diseases 
caused by viral and fungal infections, such as invasive 
fungal diseases [64], COVID-19 [65], dengue hemor-
rhagic fever [66], and influenza A pneumonia [67]. There-
fore, we recommended more studies investigate the value 
of presepsin and MR-proADM on the diagnosis of sepsis 
caused by pathogens other than bacteria, such as viruses, 
fungus and parasites.

Cut off values of presepsin for diagnosing sepsis are 
not always consistent among studies despite using the 
same assay, which hinders greatly in the clinical applica-
tion of these biomarkers. In our study, the cut-off values 
reported range from 89.26 to 1,315 pg/mL for presepsin 
and 0.8 to 1.165 pg/mL for MR-proADM. Reasons for the 
wide range of cut off values may be differences in sepsis 
severity, study design, clinical settings, and type of sam-
ples. Specifically, patient inclusion criteria may be one 
of the main reason accounting for this discrepancy. It 
has been reported that in cases of chronic renal failure, 

Table 2 Comparison of the diagnostic performance of presepsin with MR-proADM

PLR Positive likelihood ratio, NLR Negative likelihood ratio, DOR Diagnostic odds ratio, AUC  Area under curve

Category Sensitivity 
[95%CI]

P Specificity 
[95%CI]

P AUC [95%CI] P PLR [95%CI] NLR [95%CI] DOR [95%CI]

Presepsin 0.86 [0.82, 0.90] / 0.79 [0.71, 0.85] / 0.90 [0.87—0.92] / 4.0 [3.0, 5.5] 0.18 [0.13, 0.23] 23 [14,36]

MR-proADM 0.84 [0.78, 0.88] / 0.86 [0.79, 0.91] / 0.91 [0.88—0.93] / 5.8 [3.8, 9.0] 0.19 [0.14, 0.27] 31 [15,62]

Presepsin vs MR-
proADM

0.86 vs 0.84 < 0.001 0.79 vs 0.86 < 0.001 0.90 vs 0.91 0.026 / / /

Table 3 The result of meta-regression and Subgroup analysis for Presepsin

CLEIA Chemiluminescent enzyme immunoassay, ELISA Enzyme linked immunosorbent assay

Category NO.of studies Sensitivity (95%CI) P I2 Specificity (95%CI) P I2

Study design
 Prospective 28 0.87 [0.83—0.91] 0.34 - 0.79 [0.72—0.86] 0.99 -

 Retrospective 3 0.82 [0.67—0.96] - - 0.71 [0.45—0.96] - -

Control group
 Healthy volunteer 11 0.85 [0.78—0.92] 0.00 - 0.87 [0.79—0.94] 0.49 -

 Non-sepsis 22 0.87 [0.82—0.91] - - 0.73 [0.65—0.82] ‑ -

Region
 Asian 19 0.84 [0.78—0.89] 0.00 - 0.79 [0.71—0.88] 0.13 -

 Other 13 0.90 [0.85—0.95] - - 0.76 [0.65—0.88] ‑ -

Cut‑off value
 > 455 17 0.85 [0.79—0.90] 0.001 0.82 [0.73—0.90] 0.18
 ≤ 455 16 0.87 [0.82—0.92] 0.75 [0.65—0.86]

Assay
 CLEIA 29 0.87 [0.83—0.91] 0.80 - 0.79 [0.72—0.86] 0.79 -

 ELISA 2 0.73 [0.50—0.96] - - 0.71 [0.39—1.00] - -

Standard Reference
 Sepsis-3 15 0.84 [0.79—0.89] 0.00 75.2% 0.72 [0.62—0.80] 0.00 85.2%
 Sepsis-2 6 0.76 [0.67—0.82] 0.165 36.3% 0.76 [0.65—0.85] 0.056 53.6%

 Sepsis-1 7 0.82 [0.78—0.85] 0.551 0.0% 0.74 [0.62—0.83] 0.00 84.2%
 SSCG 2012 3 0.81 [0.76—0.85] 0.542 0.0% 0.93 [0.78—0.98] 0.107 55.2%

 SSCG 2008 1 0.86 [0.65—0.96] - - 0.73 [0.55—0.86] - -

Sample
 Plasma 2 0.83 [0.78—0.88] 0.00 72.9% 0.74 [0.65—0.81] 0.00 85.6%
 Complete blood 3 0.82 [0.75—0.87] 0.001 65.5% 0.80 [0.70—0.88] 0.00 79.1%
 Serum 1 0.79 [0.70—0.86] 0.791 0.0% 0.88 [0.43—0.99] 0.028 79.3%
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resuscitations and trauma, presepsin levels may be falsely 
elevated [68]. Therefore, the effects of comorbidities on 
presepsin levels should be considered in future study to 
confirm a clinically useful cutoff value.

We observed heterogeneity among the included stud-
ies for the following possible reasons: First, the stand-
ard definition of sepsis has been updated thrice over 
the past decades, which results in the different refer-
ence standards used across studies. The latest interna-
tional consensus on sepsis, sepsis-3, was developed to 
further refine sepsis, with a greater focus on identifying 
organ dysfunction in infection-related situations [69]. 
The broad definition of sepsis is a common limitation 
in all studies regarding the diagnosis of sepsis. Second, 
non-sepsis patients and healthy volunteers were evalu-
ated as control groups, which may contribute to higher 
pooled outcomes than the real results [70]. Furthermore, 
some studies identify sepsis only through blood culture, 
microscopy or positive PCR, while others comprehen-
sively assess patients and combine clinical, radiological 
and laboratory data. Taken together, individual patient 
differences, criteria for sepsis diagnosis, methods for 
testing samples, laboratory levels of testing, and dif-
ferences in the instruments used are possible sources 
of heterogeneity. Under this consequence, it is recom-
mended that the more rigorous study design, including 
but not limited to the procedure of patient selection, and 
timing of measurement, be applied in future work inves-
tigating the diagnostic value of biomarkers for sepsis to 
improve their validity.

Considering the good performance observed in this 
study, presepsin and MR-proADM can serve as candidate 
biomarkers for sepsis. However, several aspects need to 
be further explored to fully verify their utility in clini-
cal practice. First, prospective studies with large sample 
size is needed. Second, antibiotic treatment lowers the 
serum level of presepsin [71–73]. It is necessary to con-
sider this factor and perform sequential measurements of 
serum presepsin during the period of treatment as lim-
ited medicine information of patients is recorded in pre-
vious studies. Additionally, previous studies have proved 
the potential valued of presepsin as a reliable biomarker 
for antibiotic stewardship. A study conducted by Mas-
son et  al. [74] indicated that monitoring presepsin lev-
els during the initial week of treatment could serve as a 
reliable indicator of the effectiveness of the antimicro-
bial treatment. A recent multicenter, prospective cohort 
trial revealed that the use of presepsin to guide antibi-
otic prescriptions in sepsis patients resulted in signifi-
cant reductions in the duration of antibiotic treatment, 
ICU or hospital stay, and hospitalization costs, without 
increasing mortality rates, recurrent infections, or the 
risk of worsening organ failure [75]. Therefore, presepsin 

may not only be a promising biomarker for the diagnosis 
of sepsis, but also the management of antibiotic therapy. 
Finally, combination of the two biomarkers may be con-
sidered in future researches to achieve better diagnosis 
performance.

To the best of our knowledge, this is the first meta-
analysis comparing the diagnostic performance of pre-
sepsin and MR-proADM in sepsis. The effects of several 
possible confounders on the outcome were evaluated 
by subgroup analysis. Nevertheless, several limitations 
exist. Firstly, only 7 studies evaluating the diagnos-
tic value of MR-proADM were included in this study, 
as there was relatively little data available. Secondly, 
inclusion and exclusion criteria vary largely among the 
included studies. The above factors may cause risk of 
bias to the results of the present study.

Conclusion
This meta-analysis indicated that both presepsin and 
MR-proADM exhibited high accuracy for the diag-
nosis of sepsis in adults. MR-proADM is significantly 
more accurate than presepsin. Future clinical trials 
are necessary to further verify their utility in clinical 
practice.
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