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Aim: To evaluate the diagnostic and prognostic value of CSF presepsin levels in patients 
with postneurosurgical ventriculitis/meningitis (PNVM).
Methods: We conducted a case-control study to achieve our aims. First, we prospectively 
enrolled patients who had undergone neurosurgery in Beijing Tiantan Hospital from June to 
November 2020 and measured the CSF levels of 8 biomarkers, including presepsin and other 
meningitis biomarkers. The diagnostic and prognostic accuracies of presepsin levels were 
evaluated by determining the values for the area under the receiver operating characteristic 
curve (AUC).
Results: Two hundred thirty-nine patients were enrolled in this study; 34 were diagnosed 
with confirmed ventriculitis/meningitis (cVM), 138 were classified as probable ventriculitis/ 
meningitis (pVM), and the others were rejected ventriculitis/meningitis (rVM). Presepsin 
levels effectively diagnose cVM and predict the outcomes of patients with PNVM, with 
thresholds of 1257.4 pg/mL and 1276.2 pg/mL and AUCs of 0.746 and 0.825, respectively. 
Furthermore, a joint analysis with CSF lactate (C-Lac) levels shows that the AUCs of the two 
markers increased to 0.856 and 0.872, respectively.
Conclusion: The rapid diagnosis and prediction of the clinical outcome is important in 
neurosurgery. CSF presepsin levels are an impressive diagnostic and prognostic biomarker 
for meningitis, and when combined with C-Lac, they indeed improve the diagnostic and 
predictive efficiency of PNVM.
Keywords: presepsin, cerebrospinal fluid, postneurosurgical ventriculitis/meningitis

Introduction
Postneurosurgical ventriculitis/meningitis (PNVM) is one of the most serious and 
fatal infectious-related diseases worldwide and occurs after craniotomy, craniect-
omy, or following the insertion of internal or external ventricular and lumbar 
catheters.1 Patients with PNVM always experience serious complications associated 
with severe neurological sequelae, high mortality rates, a prolonged hospital stay, 
and high costs.2,3 The morbidity rate of PNVM varies in different papers, ranging 
from 1.5% to 25%,4 but it can lead to a mortality rate of up to 35%. Ideal PNVM 
treatment requires an accurate and early diagnosis and treatment.

PNVM has been divided into confirmed ventriculitis/meningitis (cVM) (with 
evidence of pathogens) and probable ventriculitis/meningitis (pVM) (without evi-
dence of pathogens) in clinical practice.5 Since these patients present similar 
clinical symptoms, such as headache and fever, no distinction is made in most of 
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the clinical treatments. However, for patients with cVM, 
the use of antibiotics is crucial, and early antibiotic treat-
ment can improve the prognosis and shorten the patient’s 
hospital stay.6 Nevertheless, the inflammatory syndrome 
response of patients with pVM, which is always caused by 
the detachment of tumor cells or the displacement of 
broken bones during the neurosurgical operation that 
does not require antibiotic treatment, and the excessive 
use of antibiotics may lead to dysbacteriosis in the patient. 
Therefore, discriminate the cVM and pVM is of great 
significance in clinical neurosurgical treatment, and in 
addition, antibiotic abuse may lead to the emergence of 
multidrug-resistant (MDR) bacteria and cause secondary 
central nervous system (CNS) infections.

The discrepancy between cVM and pVM is mainly due 
to the presence of pathogenic evidence, and pathogenic 
evidence is also the gold standard for the diagnosis of 
PNVM. However, a low positive rate of microbial culture, 
long-term culture, and a certain probability of contamina-
tion substantially affect the effective diagnosis of PNVM.7 

Therefore, biomarkers are very important for the diagnosis 
of PNVM; however, conventional biomarkers such as the 
cerebrospinal fluid (CSF) leukocyte count (C-Leu), CSF 
protein concentration (C-Pro), and C-reactive protein 
(CRP) concentration possess low sensitivity and specifi-
city, which block precise diagnosis and prognostic predic-
tion in clinical treatment.8,9 Therefore, the development 
and evaluation of new biomarkers is very important in the 
diagnosis of PNVM.

As a new type of marker, sCD14 (presepsin) has 
received extensive clinical and laboratory attention.10,11 It 
is a truncated subtype of soluble CD14 composed of 64 
amino acids and induces the differentiation of activated 
macrophages in response to membrane-bound protein 
soluble fragment of 14 (CD14) expressed by bacterial 
lipopolysaccharides.12 CD14 is a coreceptor of Toll-like 
receptor 4 (TLR4) that binds the lipopolysaccharide 
(LPS)-lipopolysaccharide binding protein (LBP) complex, 
thereby promoting LPS-induced TLR4 activation.13 When 
metalloprotease is shed from the cell surface, the CD14- 
LPS-LBP complex is released into body fluids, and the 
protease further cleaves this complex. Since it originated 
from bacterial pattern recognition, the level of free anti-
septic protein in body fluids is considered a diagnostic 
biomarker of infection. Plasma presepsin levels are sig-
nificantly increased in patients with sepsis, and its concen-
tration is directly proportional to the severity of sepsis,14 

with a high diagnostic sensitivity and specificity. At 

present, several studies have indicated that presepsin also 
exists in CSF15,16 and can be applied in the diagnosis of 
children with bacterial meningitis, but its ability to differ-
entially diagnose clinical cVM and pVM has not been 
reported. Therefore, this study first established a baseline 
presepsin level in the CSF of patients who underwent 
neurosurgery and evaluated the discriminative value in 
the diagnosis of cVM and pVM. Afterwards, the prognos-
tic ability of CSF presepsin levels was also evaluated.

Study Design
This prospective observational study was conducted in 
Beijing Tiantan Hospital from June-November 2020, and 
the study was approved by the ethics committee of Beijing 
Tiantan Hospital (NO: KY-2019-095-03), and this study 
was conducted in accordance with the Declaration of 
Helsinki, and participants or their relatives provided writ-
ten informed consent. This study had three objectives. 
First, the baseline CSF presepsin concentration was mea-
sured in patients after neurosurgery. Second, the diagnostic 
ability of CSF presepsin levels in patients with PNVM was 
evaluated. Third, the prognostic ability of presepsin levels 
in patients with PNVM was explored.

Twelve clinical variables were extracted from the med-
ical records of these patients in the database, including age 
(years), male sex (%), site of surgery (head or spine), 
surgical wound classification (I or II), extraventricular 
drainage (EVD), lumbar drainage (LD), assisted mechan-
ical ventilation (AMV), CSF leakage, craniotomy, 
Intensive care unit(ICU) admission, malignancy, and clin-
ical outcomes. Eight clinical laboratory variables were 
extracted, including presepsin levels, C-Leu levels, CSF 
chloride ion concentration (C-Cl), CSF glucose concentra-
tion (C-Glu), CSF lactate (C-Lac) levels, CSF neutrophil 
ratio (C-Neu), C-Pro levels, and CRP levels. All clinical 
laboratory analyses were performed according to the man-
ufacturer’s instructions.

Inclusion and Exclusion Criteria
All patients who underwent neurosurgery were enrolled 
during the study period. Patients who were 18 years old 
and survived for at least 7 days after neurosurgery were 
eligible; neurosurgery included craniotomy, transsphenoi-
dal surgery, spine surgery, etc. Because presepsin in the 
blood may affect the diagnostic experiment, patients with 
subarachnoid hemorrhage were excluded. Patients who 
had only intubation, drainage, and incomplete medical 
records were excluded.
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The study used the method reported in the literature to 
divide the patients into three groups.4,5 1) Rejected ventricu-
litis/meningitis (rVM): patients who underwent neurosurgery 
with a negative CNS culture and a CSF leukocyte count <250 
cells/L with <50% neutrophils. 2) cVM: patients who under-
went neurosurgery with a positive CSF culture and a CSF 
leukocyte count > 250 cells/L. 3) pVM: patients who under-
went neurosurgery with a CSF leukocyte count> 1000 cells/L 
with > 50% neutrophils or a count > 250 cells/L with > 50% 
neutrophils (if the patient had a history of steroid and/or 
antibiotic use at the time of the lumbar puncture). Patients 
with micrococcus, Corynebacterium and Propionibacterium 
infections were excluded.

Statistical Analysis
Continuous variables are presented as the means ± SD or 
medians (25%, 75%), which depends on whether the data 
conformed to a normal distribution. The Shapiro–Wilk 
method was employed to test for a normal distribution, 
and ANOVA, the Mann–Whitney U-test and Student’s 
t test were applied as the statistical methods to evaluate 
the significance of differences in the variables. Categorical 
data are presented as numbers and percentages, and the 
chi-square test or Fisher’s exact test was performed as the 
statistical method. The diagnostic and prognostic ability of 
biomarkers of PNVM was evaluated using the Mann– 
Whitney U-test. P<0.05 indicates that the difference is 
statistically significant. For the diagnostic and prognostic 
evaluations, the threshold, specificity, and sensitivity of 
CSF presepsin levels in the two groups were assessed by 
constructing receiver operating characteristic (ROC) 
curves. All statistical analyses were performed using 

SPSS 20.0 software (IBM, New York, USA), and all 
figures were generated using Prism 7.0 software 
(GraphPad, San Diego, CA, USA).

Results
Patients
A total of 4665 neurosurgical patients were enrolled in this 
study, of whom 211 had meningitis syndrome. Of these 
patients, 18 had only CSF shunting, 7 were hospitalized 
for less than 7 days, 5 had anti-infective operations that 
were not performed in this hospital, and 9 had incomplete 
medical records. Of the remaining 172 patients, 34 were 
diagnosed with cVM and 138 were diagnosed with pVM; 
meanwhile, 63 patients with rVM were randomly selected 
according to the exclusion criteria. The clinical characteris-
tics of the patients are shown in Table 1. Body temperature, 
AMV, craniotomy, EVD, mortality, and reoperation showed 
statistically significant differences among the three groups.

Among the 34 patients cVM, 17 patients had gram- 
positive bacterial cVM and 17 patients had gram-negative 
bacterial cVM. Staphylococcus epidermidis (9, 26.5%) and 
Klebsiella pneumoniae (7, 20.6%) occupied the highest pro-
portions, and the distributions of pathogens are shown in 
Table 2.

Baseline Presepsin Levels in 
Neurosurgical Patients
The median age of the 63 patients with rVM was 49 years, 
and the proportion of females was higher than that of 
males (52.4% vs 47.6%). The average CSF presepsin 
concentration was 348.3±97.2 pg/mL.

Table 1 Clinical Characteristics of cVM, pVM and rVM Patients

Parameter cVM(34) pVM(138) rVM(63) P

Age 48(31, 63) 47(32, 55) 49.0(34.0, 59.0) 0.633

Gender (male) 20(58.8%) 74(53.6%) 33(52.4%) 0.822
Body temperature(°C) 37.0(36.5, 38.2) 36.8(36.4, 37.8) 36.5(36.4, 36.6) <0.001

AMV 6(17.6%) 8(5.8%) 10(15.9%) 0.028

Craniotomy 26(76.5%) 108(80.6%) 35(55.6%) 0.046
CSF leakage 7(20.6%) 13(9.4%) 6(9.5%) 0.122

EVD 14(41.2%) 26(18.8%) 11(17.5%) 0.012

ICU admission 21(61.8%) 58(42.0%) 25(39.7%) 0.081
LD 11(32.4%) 39(28.3%) 15(23.8%) 0.649

Malignant tumor 18(52.9%) 56 (40.6%) 25(39.7%) 0.383

Mortality 10(29.4%) 5(3.6%) 0(0%) <0.001
Reoperation 17(50%) 16(11.6%) 6(9.5%) <0.001

Type of the surgery 23(67.6%) 102(73.9%) 49(77.7%) 0.554
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Diagnostic Ability of Presepsin and C-Lac 
Levels
Table 3 shows the blood- and CSF-related biomarkers in 
patients with cVM and pVM. Significant differences in mul-
tiple biomarkers, such as presepsin, C-Leu, C-Lac, C-Pro, 
Leu, LY%, and Neu%, were observed between patients with 
cVM and patients with pVM. The CSF presepsin concentra-
tion in patients with cVM was significantly higher than that 
of patients with pVM (1462.2±353.9 pg/mL vs 1203.8±380.8 
pg/mL P<0.001). The ROC curve analysis showed that for 
the differential diagnosis of cVM and pVM, the best thresh-
old value was 1257.5 pg/mL, and the area under the curve 
(AUC) of presepsin levels was 0.725, with a sensitivity and 
NPV of 88.2% and 83.9%, respectively. As shown in Table 3, 
C-Lac levels also had a good diagnostic ability 
(AUC=0.808). The diagnosis based on the combination of 
presepsin and C-Lac levels showed an effective improve-
ment of the discriminate diagnostic efficiency of cVM and 
pVM (AUC=0.856), and the sensitivity and specificity were 
82.8% and 73.5%, respectively. Other ROC parameters are 
shown in Table 4 and Figure 1.

In addition, 34 patients with cVM were grouped into 
infections with gram-negative and gram-positive bacteria. 
The presepsin concentration in the gram-positive bacteria 
group was higher than that in the gram-negative bacteria 
group (1526.5±405.6 pg/mL vs 1464.2±312.1 pg/mL); 
however, the difference between the two groups was not 
significant (P=0.358).

Prognostic Ability of Presepsin and C-Lac 
Levels
In this study, 15 patients had a poor prognosis (nonsur-
vived group) due to PNVM, and the other 157 patients 
were successfully cured (survived). Among them, clinical 
biomarkers, including presepsin, are shown in Table 5. 
The concentration of presepsin in the surviving group 
was 1224.2±381.2 pg/mL, and the presepsin concentration 
in the nonsurviving group was 1642.8±286.2 pg/mL. The 
univariate analysis showed that presepsin and C-Lac levels 
were significantly different in the two groups (Table 5).

The multivariate regression analysis showed that pre-
sepsin and C-Lac levels are potentially useful as 

Table 2 Distribution of Pathogens of cVM

Group Isolates Numbers (34) Percentage (100%)

Gram positive bacterial cVM Enterococcus faecalis 2 5.9%
Enterococcus faecium 1 2.9%

Staphylococcus aureus 4 11.8%
Staphylococcus epidermidis 9 26.5%

Staphylococcus hominis 1 2.9%

Gram Negative bacterial cVM Acinetobacter baumannii 3 8.8%

Acinetobacter jungii 1 2.9%

Chryseobacterium indolegenes 1 2.9%
Klebsiella pneumoniae 7 20.6%

Proteus mirabilis 1 2.9%

Stenotrophomonas maltophilia 4 11.8%

Table 3 Clinical Laboratory Parameters of cVM, pVM and rVM Patients

Parameter cVM(34) pVM(138) P

C-Leu (106/ L) 2489.0 (912.3, 1143.5) 2291.0(740.0, 4183.8) 0.117

C-Cl (mmol/L) 119.3±10.4 120.2±6.5 0.978

C-Glu (mmol/L) 1.8±2.0 2.8±1.2 0.005
C-Lac(mg/dl) 10.1±4.4 6.0±1.8 <0.001

C-Neu(%) 81.6±20.6 81.1±16.2 0.144

C-Pro (g/L) 255.4(160.9, 422.6) 159.8(117.3, 209.5) 0.001
CRP (mg/L) 66.2(24.3, 115.5) 26.4(10.2, 50.1) 0.020

Presepsin(pg/mL) 1462.2±353.9 1203.8±380.8 <0.001
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independent predictors of a poor prognosis (Table 5), with 
the best threshold values being 1276.2 pg/mL and 12.2 
mmol/l, respectively. The diagnosis based on the combina-
tion of presepsin and C-Lac levels indeed showed an 
improved diagnostic efficiency, with an AUC=0.872 and 
a sensitivity as high as 100.0%, suggesting that these 
parameters predict the clinical outcome of meningitis. 
Other ROC curve parameters are shown in Table 6 and 
Figure 2.

Discussion
PNVM is a complication of neurosurgery that has become 
a social problem and has a very important clinical status. 
The diagnosis of PNVM in patients who underwent neu-
rosurgery is frequently presumptive because of the low 
diagnostic sensitivity and specificity of conventional 
biomarkers.17 Different types of PNVM require different 
treatment procedures, and an accurate diagnosis has strong 
clinical significance. In addition to the diagnosis of clinical 
symptoms, novel, reliable biomarkers with high sensitivity 

and specificity are urgently needed to assist with the diag-
nosis and predict the prognosis of PNVM.

In this prospective study, we concluded that presepsin 
is a biomarker with diagnostic and prognostic abilities for 
PNVM. The CSF concentration of presepsin in patients 
with PNVM increased significantly compared with that in 
patients with rVM, and the average CSF presepsin level of 
63 patients with rVM was 328.3±97.2 pg/mL. In contrast, 
presepsin levels were significantly elevated in the CSF of 
patients with cVM and pVM, and the difference between 
the two groups was statistically significant (P<0.05). The 
joint diagnosis based on C-Lac and presepsin levels 
showed that the discriminate diagnostic efficiency of 
cVM and pVM was effectively improved (AUC=0.856). 
The prognostic analysis showed a significantly higher pre-
sepsin level in patients with a poor prognosis than in 
patients with a good prognosis (1642.8±286.2 pg/mL vs 
1224.2±381.2 pg/mL), and the best threshold value was 
1276.2 pg/mL. A joint analysis of presepsin and C-Lac 
levels achieved a better prognostic evaluation 

Table 4 ROC Parameters of the Discrimination of cVM and pVM Patients

Parameters AUC Threshold SEN SEP PPV NPV PLR NLR Younden 
Index

C-Lac 0.808 7.8 mg/dl 61.8% 91.2% 87.5% 70.5% 7.023 0.419 0.519

Presepsin 0.746 1257.4 pg/mL 88.2% 61.6% 69.7% 83.9% 2.297 0.192 0.498

C-Pro 0.693 248.6 g/L 55.9% 84.4% 78.2% 65.7% 3.583 0.523 0.403

CRP 0.679 39.7 mg/L 68.4% 70.2% 69.7% 69.0% 2.295 0.450 0.386

C-Glu 0.657 0.9 mmol/L 94.3% 52.9% 66.7% 90.3% 2.002 0.108 0.472

Fitted 

variable

0.856 0.786 82.8% 73.5% 75.8% 81.0% 3.125 0.234 0.563

Abbreviations: SEN, sensitivity; SEP, specificity; PPV, positive predictive value; NPV, negative predictive value; PLR, positive likelihood ratio; NLR, negative likelihood ratio.

Figure 1 Concentration of CSF presepsin (A) and C-Lac (B) in cVM, pVM and rVM patients; ROC of presepsin, C-Lac and joint analysis of them in diagnosis of cVM (C).
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(AUC=0.872). To the best of our knowledge, this study is 
the first to perform a differential diagnostic and prognostic 
evaluation of presepsin levels in the CSF of patients with 
PNVM.

Because presepsin is produced by macrophages in 
the systemic circulation, it may be secreted by central 
neuroglia to address pathogen infection and other nox-
ious stimuli. Different articles have reported similar but 
not the same CSF presepsin concentrations in people. 

Abudeev reported that the range of presepsin levels in 
people without neurosurgery was 50–100 pg/mL,15 

while the study by Carpio reported a concentration of 
153 pg/mL.18 In our study, the presepsin level in 
patients without an infection after neurosurgery (rVM) 
was higher than that in people without neurosurgery.15 

The potential explanation is that the patient has an 
inflammatory response after surgical trauma. Compared 
with patients without surgery, macrophages secrete 

Figure 2 Concentration of CSF presepsin (A) and C-Lac (B) in non-survivor and survivor patients; ROC of presepsin, C-Lac and joint analysis of them in prognostic of 
PNVM (C).

Table 5 Clinical Laboratory Parameters of Non-Survived and Survived Patients

Parameters Non-Survived(15) Survived(157) P OR 95%C.I. P

Presepsin(pg/mL) 1642.8±286.2 1224.2±381.2 <0.001 1.002 1.001–1.003 0.003
C-Leu(106/ L) 3562.0(1328.5, 

8207.0)

2214.0 (782.0, 4592.0) 0.126

C-Neu(%) 78.0±23.4 81.7±16.5 0.721
C-Pro (g/L) 253.9(141.6, 430.8) 163.4(117.7, 227.0) 0.074

C-Cl− (mmol/L) 122.2±11.9 117.9±6.9 0.272

C-Glu(mmol/L) 1.7±1.4 2.3±1.4 0.166
C-Lac(mg/dl) 10.6±4.7 6.6±2.5 <0.001 1.297 1.126–1.495 <0.001

CRP(mg/L) 79.8(44.1, 109.8) 26.7(10.7, 66.2) 0.080

Abbreviations: OR, odds ratio; 95%C.I, 95% confidence interval.

Table 6 ROC Parameters of the Prognostic Ability of Presepsin and C-Lac

Parameter AUC Threshold SEN SEP PPV NPV PLR NLR Youden Index

Presepsin 0.825 1276.2 pg/mL 93.3% 58.7% 69.3% 89.8% 2.259 0.114 0.520

C-Lac 0.782 12.2 mg/dl 46.7% 96.5% 93.0% 64.4% 13.343 0.552 0.431

Fitted Variable 0.872 0.0542 100.0% 67.4% 75.4% 100.0% 3.067 0.000 0.674

Abbreviations: SEN, sensitivity; SEP, specificity; PPV, positive predictive value; NPV, negative predictive value; PLR, positive likelihood ratio; NLR, negative likelihood ratio.
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presepsin, resulting in an increase in the CSF 
concentration.

Presepsin is mainly used as a clinical diagnostic marker 
for various diseases, such as infection, kidney function,19 

perioperative medicine,20,21 and cardiac arrest. The most 
famous and significant usage in the clinic is the diagnosis 
of sepsis, as it shows a higher diagnostic value than other 
biomarkers. The severity of sepsis is strongly associated 
with presepsin concentrations and the day of measurement, 
whereas PCT and CRP levels are not significantly 
different.22

Because serum presepsin levels can predict the sever-
ity of sepsis, we speculate that presepsin can distinguish 
cVM from pVM. The analysis of CSF presepsin levels in 
patients with cVM and pVM showed that the discrimina-
tion of the two groups was more certain if presepsin was 
employed. A ROC curve analysis of clinical laboratory 
data indicates that CSF presepsin levels have an AUC of 
0.746 and a threshold value of 1257.4 pg/mL, which are 
better than the majority of traditional infectious biomar-
kers. Thus, when the patient’s CSF presepsin level is 
higher than 1257.4 pg/mL, the patient tends to have 
cVM. Under normal circumstances, the severity of 
cVM is higher than that of pVM. Other papers indicate 
that presepsin levels in patients with sepsis are related to 
the disease severity.23–25 Therefore, in the diagnosis of 
nervous system infections, the role of CSF presepsin 
levels is similar to its levels in plasma. Compared with 
C-Lac levels, the diagnostic value of presepsin levels 
was slightly lower (0.746 vs 0.808), but the diagnostic 
sensitivity of presepsin was much higher (88.2% vs 
61.8%). It can be used in a preliminary screen for the 
discrimination of cVM and pVM. In the joint diagnosis 
based on multiple indicators,26 the diagnostic ability of 
a single marker is significantly improved. Through the 
joint diagnostic analysis of the two biomarkers, both the 
low sensitivity and specificity of C-Lac and presepsin 
levels can be eliminated.

Several studies have shown that some biomarkers distin-
guish gram-positive and gram-negative bacterial infections, 
for example, C-Lac levels distinguish the two groups.27,28 

Nevertheless, the conclusion of the present study shows that 
presepsin does not distinguish gram-positive from gram- 
negative cVM (p>0.05). The potential explanation is that 
gram-positive bacteria or gram-negative bacteria stimulate 
macrophages to produce presepsin, and the magnitude of the 
response is only related to the severity of the infection in the 
patient, rather than the type of microorganism.

For the predictive study of the clinical outcomes of 
PNVM, neurosurgical patients are usually evaluated by 
measuring independent risk factors. According to pub-
lished reports, the survival analysis of hospitalized 
patients with sepsis shows that presepsin can be used 
as an independent risk factor for death.29 In contrast, 
few studies target the screening of predictors of PNVM, 
and only clinical indicators such as the GCS score pre-
dict the clinical outcomes of infected patients.3 Based 
on the results of the present study, presepsin is poten-
tially useful as an independent predictor of the clinical 
outcomes of patients, with an AUC=0.825 and sensitiv-
ity and specificity of 93.3% and 58.7%, respectively. 
When combined with C-Lac levels, mortality is better 
predicted (AUC=0.872), and the sensitivity is as high 
as 100%.

Our study has a number of limitations. First, this study 
was conducted at a single center, and the generality of the 
results is slightly insufficient. Second, only 172 patients 
with cVM and pVM and 63 patients with rVM were 
enrolled in this study, which are relatively low numbers. 
Third, we did not evaluate presepsin levels in blood sam-
ples from patients with PNVM. Fourth, the validation 
experiment of the target biomarkers were not carried out, 
which may slightly reduce the accuracy of the experiment. 
In future studies, 3–5 neurosurgical centers in northern 
China will be included, and the validation test will be 
conducted to better evaluate the diagnostic and prognostic 
value of presepsin levels.

In summary, the average CSF presepsin concentration 
in patients after neurosurgery was 348.3±97.2 pg/mL. CSF 
presepsin has the ability to differentially diagnose and 
predict PNVM, and when presepsin is used in combination 
with C-Lac, it substantially improves the diagnostic effi-
ciency. Overall, CSF presepsin is a promising diagnostic 
and prognostic biomarker for meningitis and further clin-
ical evaluations are needed.
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