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Abstract
BACKGROUND 
Acute cholangitis is caused by bacterial infection and has high morbidity and 
mortality risk. The grade of cholangitis can guide clinical treatment from single 
antibiotic treatment to biliary drainage. With the introduction of white blood cell 
(WBC) count, C-reactive protein (CRP), and total bilirubin (T-Bil) into the 
diagnostic criteria and severity grading for acute cholangitis, the diagnosis rate 
and grading have significantly improved. However, early risk stratification 
assessments are challenging in the emergency department. Therefore, we hope to 
find an ideal predictive biomarker for cholangitis grade. Presepsin is a promising 
biomarker for the early diagnosis, severity, and prognosis of acute bacterial 
infections.

AIM 
To assess the grading value of presepsin in patients with acute cholangitis.

METHODS 
This clinical study was conducted at the Beijing Friendship Hospital, a 2000-bed 
teaching hospital with approximately 200000 emergency admissions per year. In 
this prospective observational study, 336 patients with acute cholangitis meeting 
the Tokyo Guidelines 2018 diagnostic criteria in the emergency department from 
May 2019 to December 2020 were analyzed. WBC count, CRP, procalcitonin 
(PCT), presepsin, T-Bil, and blood culture results were collected. The values were 
compared using the Pearson χ2 test, Fisher’s exact test, or Mann-Whitney U test. 
The area under the receiver operating characteristic curve (AUC) of the value was 
examined using the Delong test. The correlations among the key research 
indicators were determined using Pearson correlation.

RESULTS 
In total, 336 patients were examined, which included 107, 106, and 123 patients 
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classified as having mild, moderate, and severe cholangitis, respectively. WBC 
count, CRP, PCT, presepsin, T-Bil, direct bilirubin, and sequential organ failure 
assessment scores of moderate and severe cholangitis patients were higher than 
those of mild cholangitis patients (P = 0.000). The AUC of presepsin in predicting 
moderate acute cholangitis was 0.728, which was higher than that of CRP (0.631, P 
= 0.043) and PCT (0.585, P = 0.002), and same as that of WBC count (0.746, P = 
0.713) and T-Bil (0.686, P = 0.361). The AUC of presepsin in predicting severe 
acute cholangitis was 0.715, which was higher than that of WBC count (0.571, P = 
0.008), CRP (0.590, P = 0.009), PCT (0.618, P = 0.024), and T-Bil (0.559, P = 0.006). 
The presepsin levels in the positive blood culture group were higher 
(2830.8pg/mLvs1987.8pg/mL, P = 0.000), and the AUC of presepsin (0.688) 
proved that it was a good biomarker for predicting positive bacterial culture.

CONCLUSION 
Presepsin can predict positive blood culture in patients with acute cholangitis. It is 
superior to WBC count, CRP, PCT, and T-Bil for the risk stratification of acute 
cholangitis.

Key Words: C-reactive protein; Procalcitonin; Presepsin; Acute cholangitis; Risk 
stratification

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Although the mortality rate of acute cholangitis has decreased notably due to 
early drainage and antibiotic use, it remains higher in severe cholangitis. Early identi-
fication of severe cholangitis can reduce the mortality of patients with severe 
cholangitis. Presepsin is a promising biomarker for the early diagnosis and prognosis of 
bacterial infections. In this study, presepsin was found to be superior to white blood 
cell count, C-reactive protein, procalcitonin, and total bilirubin in predicting positive 
blood culture and assessing risk in patients with acute cholangitis in the emergency 
department.

Citation: Zhang HY, Lu ZQ, Wang GX, Xie MR, Li CS. Presepsin as a biomarker for risk 
stratification for acute cholangitis in emergency department: A single-center study. World J 
Clin Cases 2021; 9(32): 9857-9868
URL: https://www.wjgnet.com/2307-8960/full/v9/i32/9857.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i32.9857

INTRODUCTION
Acute cholangitis is an acute inflammatory reaction caused by bacterial infection in the 
biliary tract[1]. It progresses rapidly and can develop into sepsis or septic shock[2]. 
Acute cholangitis is currently diagnosed based on clinical symptoms and signs, white 
blood cell (WBC) count, C-reactive protein (CRP), and total bilirubin (T-Bil) levels, and 
imaging findings. According to the Tokyo Guidelines 2018 (TG18): Diagnostic Criteria 
and Severity Grading for Acute Cholangitis, appropriate use of biliary drainage and 
antibiotics has observably reduced the mortality rate for acute cholangitis[1,3,4]; thus, 
early risk stratification is vital for the emergency treatment of acute cholangitis. 
However, TG18 is a comprehensive criterion and is cumbersome to use in the 
emergency department. Therefore, we hope to find an ideal predictive biomarker for 
cholangitis grade.

Presepsin, containing 64 amino acid residues cleaved from the monocyte/macro-
phage-specific CD14 receptor complex, is a promising biomarker for the early 
diagnosis, severity, and prognosis of acute bacterial infections[5-7]. Acute cholangitis 
is characterized by bacterial infection; however, the effectiveness of presepsin as an 
infectious biomarker to grade the early severity of acute cholangitis is unclear. 
Therefore, this prospective study aimed to compare levels of presepsin against 
traditional biomarkers in patients with acute cholangitis on admission to evaluate the 
role of presepsin in the early risk stratification of acute cholangitis.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i32/9857.htm
https://dx.doi.org/10.12998/wjcc.v9.i32.9857
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MATERIALS AND METHODS
Study design and patients
Overall, this study enrolled all patients (age > 18 years) diagnosed with acute 
cholangitis from May 1, 2019 to December 20, 2020. All patients were administered 
with intravenous antibiotics according to the TG18 (imipenem and cilastatin sodium 
0.5 g every 8 h, cefoperazone sodium and sulbactam sodium 3.0 g every 12 h, 
levofloxacin 0.5 g every 24 h, or tazobactam sodium and piperacillin sodium 4.5 g 
every 8 h) as soon as acute cholangitis was diagnosed.

Inclusion and exclusion criteria
All patients included in this study met the diagnostic criteria for acute cholangitis 
according to TG18. The diagnostic criteria were as follows: (1) Systemic inflammation 
(fever/chills, abnormal WBC count, or elevated CRP level); (2) cholestasis (T-Bil levels 
≥ 34.2 µmol/mL or liver enzyme levels > 1.5 times that of the normal upper limit); and 
(3) supporting imaging findings (evidence of biliary dilatation, such as benign or 
malignant stenosis, stone, and/or stent). Participants were excluded if they had liver 
diseases such as viral or drug-induced hepatitis or chronic liver disease, chronic renal 
insufficiency, or any other infections on admission.

Examinations
On admission, whole blood (30 mL) was collected from the patients’ cubital veins, and 
sequential organ failure assessment (SOFA) scores[8] were determined immediately. 
In addition, blood was tested for the following parameters: WBC counts, CRP, plate-
lets, procalcitonin (PCT), presepsin, T-Bil, total protein, albumin, alanine aminotrans-
ferase, aspartate aminotransferase, lactate dehydrogenase, myocardial enzymes, serum 
creatinine, and international normalized ratio. Blood culture was also performed. 
Furthermore, 1.5 mL of arterial blood was collected for blood gas analysis.

Data collection
Clinical data, including baseline demographic features, laboratory parameters, and 
blood culture, were collected on admission. Data regarding vital signs, mental status, 
oxygen flow, hepatic function, biomarkers, blood culture, urinary output, vasoactive 
drug administration (dopamine, dobutamine, adrenaline, and norepinephrine), arterial 
partial pressure of oxygen, and SOFA scores were all collected on admission.

Measurements
Presepsin levels were measured using the PATHFAST analyzer (PATHFAST 
presepsin, Mitsubishi Chemical Medience Corporation, Tokyo, Japan), a chemilumin-
escence immunoassay of venous whole blood using EDTA as an anticoagulant[9]. The 
detection range of presepsin level was 20–200000 pg/mL. PCT levels were assayed 
with a BioMerieux Mini VIDAS immunoassay analyzer (Block Scientific, Bohemia, NY) 
in the plasma obtained from blood centrifuged for 15 min at 1000 g. The detection 
range of PCT level was 0.05–200 ng/mL. Information regarding other indicators was 
obtained from the clinical laboratory data.

Severity of acute cholangitis based on the TG18
Severe acute cholangitis was diagnosed if any dysfunction was noted in the 
cardiovascular, nervous, respiratory, or blood systems or in the kidneys or liver. 
Moderate acute cholangitis was diagnosed if any two of the following conditions were 
observed: Abnormal WBC counts, high fever, age > 75 years, hyperbilirubinemia, 
and/or hypoalbuminemia. Mild acute cholangitis was diagnosed if the criteria for the 
above two grades of acute cholangitis were not met.

Statistical analyses
A biomedical statistician performed the statistical review of the study before the 
submission for peer-review. All statistical analyses were performed using IBM SPSS 
Statistics for Windows 10, version 22.0 (IBM Corp., Armonk, NY, United States). 
Classified variables are expressed as counts and percentages and were compared 
using the Pearson χ2 test or Fisher’s exact test. Skewed distribution variables are 
expressed as medians (25th-75th percentiles), and Mann–Whitney U test was used to 
compare the groups. A two-sided P value of < 0.05 was considered statistically 
significant, and the significant level for pairwise comparisons among the three groups 
was set at 0.017 (P = 0.05/3). Diagnostic sensitivity, specificity, cutoff value, and area 
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under the receiver operating characteristic (ROC) curve (AUC) were determined by 
performing ROC curve analyses to verify the role of presepsin levels on admission for 
acute cholangitis. The optimal cutoff value was calculated using the Youden index 
according to the ROC curves. Delong test was used to compare AUCs between the 
group by MedCalc Version 13 (MedCalc Software, Mariakerke, Belgium). The correl-
ations among the main research indicators were determined using Pearson correlation.

RESULTS
Overall characteristics of patients
Among the 356 patients with acute cholangitis who were screened, 20 declined to 
participate in this study. This resulted in the final 336 patients (or their relatives) who 
signed an informed consent form before participating in this study. All patients with 
acute cholangitis on admission were divided into mild, moderate, and severe groups 
based on the TG18. The numbers of patients in the above three groups were 107 
(31.8%), 106 (31.5%), and 123 (36.6%), respectively (Figure 1).

The features and outcomes of 336 patients with acute cholangitis are shown in 
Table 1. There were 215 men and 121 women, and the median age was 75 years. Age, 
WBC counts, CRP, PCT, presepsin, T-Bil, direct bilirubin, and SOFA scores of 
moderate and severe cholangitis patients were higher than those of mild cholangitis 
patients, whereas the opposite was true for total protein and albumin. Eight deaths 
occurred within 28 d of admission in patients with severe cholangitis. The 28-d 
mortality rate of all patients with acute cholangitis was 2.4%. Presepsin level in the 
survival group was lower than that in the death group (2122 pg/mL vs 3570 pg/mL, P 
= 0.004), although no prominent differences were observed in the WBC counts, PCT, or 
T-Bil levels between the two groups (P > 0.05) (Figure 2A).

Role of WBC count, CRP, PCT, presepsin, and T-Bil in severity grading of acute 
cholangitis
After comparing the three groups, WBC counts, CRP, PCT, presepsin, T-Bil, and SOFA 
scores of patients with moderate and severe cholangitis were found to be higher than 
those of patients with mild cholangitis (P = 0.000; Table 1). Multiple comparison 
analysis was used to check the differences between particular pairs of groups. 
Presepsin had the lowest P-value in patients with mild-to-moderate and moderate-to-
severe acute cholangitis (P = 0.000) (Figure 2B). The AUC of presepsin in predicting 
moderate acute cholangitis was 0.728, prominently higher than that of CRP (0.631, P = 
0.043) and PCT (0.585, P = 0.002). No significant differences in the AUC of T-Bil (0.686, 
P = 0.361) and WBC counts (0.746, P = 0.713) were observed after the Delong test. The 
optimal cutoff value of presepsin for grading moderate acute cholangitis was 1490 
pg/mL (sensitivity, 0.84; specificity, 0.56) (Figure 3A). The AUC of presepsin in 
predicting severe acute cholangitis was 0.715, which was higher than that of WBC 
count (0.571, P = 0.008), CRP (0.590, P = 0.009), PCT (0.618, P= 0.024), and T-Bil (0.559, 
P = 0.006). The optimal cutoff value of presepsin for grading severe acute cholangitis 
was 2653 pg/mL (sensitivity, 0.64; specificity, 0.78) (Figure 3B). The correlation 
between WBC counts, CRP, PCT, presepsin, T-Bil, SOFA scores, and TG18 grade 
revealed that WBC counts, CRP, presepsin, and SOFA scores were correlated with 
TG18 grade (P = 0.000), and the correlation coefficient of presepsin was the highest 
among WBC counts, CRP, PCT presepsin, and T-Bil (r = 0.324); presepsin was also 
correlated with SOFA scores (Table 2). The Kappa value of presepsin > 1490 pg/mL 
with TG18 in distinguishing moderate acute cholangitis was 0.508 (P = 0.000) by 
symmetric measures. The Kappa value of presepsin > 2653 pg/mL with TG18 in 
distinguishing severe acute cholangitis was 0.357 (P = 0.000) by symmetric measures.

Presepsin as a biomarker for positive blood culture in patients with acute 
cholangitis
WBC counts, PCT, and presepsin levels in the positive blood culture group were 
greater than those in the negative blood culture group (P < 0.01); however, CRP and T-
Bil levels did not show significant differences between the groups (P > 0.05). The ROC 
curves of biomarkers showed that presepsin had the highest AUC (0.688). This could 
indicate a positive blood culture when the presepsin level was > 2163 pg/mL 
(sensitivity, 0.78; specificity, 0.59) (Figures 2C and 3C).
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Table 1 Clinical features and results of 336 cases of acute cholangitis analyzed according to disease severity classified by the Tokyo 
guidelines 2018: Diagnostic criteria and severity grading of acute cholangitis

Severity of acute cholangitisAcute cholangitis (n = 
336) Mild (n = 107) Moderate (n = 106) Severe (n = 123)

P value

Features

Age (yr) 75 (66-84) 69 (64-79) 81 (70-86) 75 (67-85) 0.000

Male/female 198/138 61/46 65/41 72/51 0.810

Temperature (℃) 38.5 (37.7-39.3) 38.2 (37.5-39.0) 38.6 (37.8-39.4) 38.6 (37.7-39.7) 0.021

MAP (kPa) 11.4 (10.1-12.7) 11.6 (10.1-12.6) 11.6 (10.5-12.8) 11.2 (9.4-12.7) 0.055

Laboratory test

WBCs (× 109/L) 10.52 (7.32-14.78) 8.70 (6.19-11.06) 13.08 (8.97-16.27) 11.24 (7.36-15.45) 0.000

CRP (mg/L) 83.71 (43.17-152.86) 54.86 (21.36-111.00) 85.11 (53.17-148.70) 116.92 (60.00-175.13) 0.000

PCT (ng/mL) 9.93 (1.93-36.38) 4.64 (0.96-13.31) 9.58 (1.33-33.41) 22.88 (4.15-51.70) 0.000

Presepsin (pg/mL) 2159.50 (1477.25-3214.50) 1376.00 (865.00-
1989.00)

2150.50 (1757.75-2603.00) 3179.00 (2214.00-
3862.00)

0.000

T-Bil (µmol/L) 93.98 (57.06-144.26) 64.06 (47.90-105.86) 111.84 (88.06-153.27) 101.81 (60.77-145.04) 0.000

D-Bil (µmol/L) 66.89 (37.29-97.33) 42.65 (30.30-78.95) 76.60 (58.67-100.71 70.13 (40.37-98.56) 0.000

Total protein (g/L) 66.5 (59.9-71.9) 68.2 (63.5-72.3) 67.8 (61.5-72.9) 62.0 (57.1-68.8) 0.000

Albumin (g/L) 33.9 (30.6-37.8) 35.4 (31.7-39.8) 35.4 (31.5-38.6) 32.0 (29.2-36.1) 0.000

ALT (U/L) 147.5 (75.0-266.5) 153.0 (60.0-311.0 150.0 (88.4-298.3) 139.0 (75.0-240.0 0.670

AST (U/L) 137.4 (72.1-279.4) 126.5 (64.9-345.5) 142.2 (96.6-276.8) 128.3 (69.7-228.9) 0.367

LDH (U/L) 243.0 (178.0-352.8) 231.1 (167.0-416.0) 235.5 (169.5-332.0) 254.0 (192.0-356.5) 0.183

SOFA score 5 (3-6) 4 (3-5) 4 (3-5) 7 (5-9) 0.000

Blood culture 312 (92.9%) 97 (90.7% 98 (92.5%) 117 (95.1%) 0.414

Positive blood culture 93 (29.8%) 22 (22.7%) 31 (31.6%) 40 (34.2%) 0.167

G- bacteria 76 (81.7%) 20 (90.9%) 25 (80.6%) 31 (77.5%) 0.418

G+ bacteria 11 (11.8%) 0 4 (12.9%) 7 (17.5%)

Other bacteria 6 (6.5%) 2 (9.1% 2 (6.5%) 2 (5.0%) 0.539

Mortality in 28 d 8 (2.4%) 0 0 8 (6.5%)

Values shown are counts and percentages in parentheses or the median (25th-75th percentiles). P < 0.05 was set as the significant level. WBC: White blood 
cell; MAP: Mean arterial pressure; CRP: C-reactive protein; PCT: Procalcitonin; T-Bil: Total bilirubin; D-Bil: Direct bilirubin; ALT: Alanine amino 
transferase; AST: Aspartate amino transferase; LDH: Lactated hydrogenase; SOFA score: Sequential organ failure assessment scores. G-: Gram-negative; G+: 
Gram-positive.

DISCUSSION
For a long time, acute cholangitis has been diagnosed based on Charcot’s triad; 
however, its misdiagnosis rate can be as high as 30%–80%[10-12]. With the introdu-
ction of WBC count, CRP, and T-Bil into the TG07, TG13, and TG18, the diagnosis rate 
and grading have improved notably[13]. However, early risk stratification assessments 
are difficult according to WBC count, CRP, T-Bil, vital signs, and organ function in the 
emergency department. PCT has been recommended as a biomarker for predicting 
severe acute cholangitis; however, PCT levels are often higher in patients with trauma
[14] and adrenocortical failure[15], and are falsely negative in patients with atypical 
bacterial infections[16]. Early grading of acute cholangitis is still an important clinical 
challenge in the emergency department. Presepsin is a promising biomarker of 
bacterial infectious disease discovered in recent years, and its sensitivity and accuracy 
are better than those of PCT, WBC count, and CRP[17-19]. Based on the aforemen-
tioned findings, we demonstrated that presepsin had a higher sensitivity and 
specificity in risk stratification of acute cholangitis and had a better positive rate in 
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Table 2 Correlations of Tokyo Guidelines 2018 grade and sequential organ failure assessment scores with white blood cells, C-reactive 
protein, procalcitonin, presepsin, and total bilirubin

TG18 grade SOFA scores
Correlation

Correlation coefficient P value Correlation coefficient P value

WBCs 0.232 0.000 0.713 0.001 

CRP 0.285 0.000 0.319 0.000

PCT 0.041 0.453 0.127 0.020

Presespin 0.324 0.000 0.384 0.000

T-Bil 0.057 0.301 0.173 0.001

SOFA 0.555 0.000

P value < 0.05 was set as the significant level. TG18: Tokyo guidelines 2018: Diagnostic criteria and severity grading of acute cholangitis; CRP: C-reactive 
protein; PCT: Procalcitonin; T-Bil: Total bilirubin; SOFA scores: Sequential organ failure assessment scores.

Figure 1 Flowchart of the participants. Diagnostic criteria and severity grading of acute cholangitis were determined by the Tokyo guidelines 2018: Diagnostic 
criteria and severity grading of acute cholangitis.

predicting bacterial blood culture.
A SOFA score ≥ 2 is the diagnostic criterion for sepsis in the new sepsis 3.0 

definitions, which show the number and severity of organ dysfunction[20]. As a 
biomarker of infection, presepsin was superior to CRP and PCT in predicting infection 
disease[21] and risk stratification[22]. In this study, presepsin levels in patients with 
acute cholangitis on admission were closely related to TG18 and SOFA scores. It 
implied that presepsin levels were associated with the number and severity of organ 
dysfunction during acute cholangitis. Some studies proposed PCT to evaluate the 
severity of acute cholangitis[23,24]. However, these studies used very strict inclusion 
criteria (for example, excluding patients who had received antibiotics or nonsteroidal 
drug before enrolment, or history of a percutaneous bile duct in situ or choledochoje-
junostomy, or a lower platelet or WBC count than normal). Some patients with 
cholangitis may take antipyretics or antibiotics before seeing a doctor. This may 
increase the limitations of the above research. This study included various conditions 
of cholangitis, and the results showed that presepsin had the best predictive value for 
determining the severity of cholangitis (P < 0.01). This suggests that presepsin levels 
could help determine the severity of acute cholangitis to some extent.

Most acute cholangitis cases are associated with intestinal bacterial infection and 
elevated bile acid and bilirubin levels, which play critical roles in innate immune 
function activation[25] and improper cytokine or antigen secretion in mononuclear/ 
Kupffer cells[26]. CRP and PCT levels are indirect acute-phase biomarkers of host-
pathogen systemic responses because their syntheses require interleukin-1 and 
interleukin-6, secreted by monocytes/macrophages; however, their synthesis is 
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Figure 2 Biomarkers in acute cholangitis. A: Biomarkers in the survival group and death group of acute cholangitis; B: Biomarkers in grading of acute 
cholangitis; C: Biomarkers in negative and positive blood culture groups, including white blood cells (× 109/L), C-reactive protein (mg/L), procalcitonin (ng/mL), 
presepsin (pg/mL), and total bilirubin (µmol/L). P < 0.05 was set as the significance level in A and C; P < 0.017 was set as the significance level in B. The presepsin 
value in the figure is the result of presepsin concentration divided by 30. WBC: White blood cell; CRP: C-reactive protein; PSP: Presepsin; T-Bil: Total bilirubin.

suppressed in patients with acute cholangitis[26]. Presepsin is an infection-specific 
biomarker for innate immune responses that can directly cleave from the 
monocyte/macrophage-specific CD14 receptor complex once microbes or lipopolysac-
charides invade the bloodstream of an organism[6,27]. In patients with acute 
cholangitis, presepsin may be excessively secreted in the peripheral blood because of 
monocyte endocytosis, which reduces the abundance of CD14 on the cell membrane
[28].

In this study, the overall 28-d mortality rate was 2.4%, which was lower than the 
reported mortality rate of 2.7%–10% for acute severe cholangitis[1,3]. This may be 
related to the aggressive and comprehensive treatments as well as shorter observation 
times. Some studies showed that presepsin levels have significant prognostic value for 
predicting mortality risk in patients with sepsis, sepsis-related diseases, or bacterial 
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Figure 3 Receiver operating characteristic curves for white blood cells, C-reactive protein, procalcitonin, presepsin, and total bilirubin for 
classification of severity and prediction of positive blood culture in acute cholangitis. The Delong test was used to compute the P value for 
comparison of the area under the receiver operating characteristic curve. A: Mild acute cholangitis vs moderate acute cholangitis; B: Moderate acute cholangitis vs 
severe acute cholangitis; C: Positive blood culture in acute cholangitis. P < 0.05 was set as the significant level. WBC: White blood cell; CRP: C-reactive protein; PCT: 
Procalcitonin; PSP: Presepsin; T-Bil: Total bilirubin; AUC: Area under the receiver operating characteristic curve.

infections[17,29,30]. Presepsin level in the death group was higher than that in the 
survival group in this study (P < 0.01). Only eight patients lost their lives in 28 d, and 
all of them were in the severe cholangitis group; therefore, statistical analysis of 
presepsin for the prognostic assessment was not conducted between the survival and 
death groups. A dataset with a larger number of deaths may help understand the 
importance of measuring presepsin levels on admission as it may help clinicians 
determine the risk of death in patients with cholangitis early.

Blood cultures are the gold standard for diagnosing bloodstream infections, 
especially when a serious infection is suspected; however, blood cultures are often 
negative, and the results usually arrive after several days[31]. In this study, presepsin 
was as effective as PCT in predicting positive bacterial cultures. Presepsin levels can be 
determined much sooner than blood culture, facilitating early risk stratification and 
treatment to some extent.

Some limitations should be recognized when interpreting the findings of this study. 
First, the study was performed at a single hospital using a relatively small sample size; 
furthermore, there could be some bias in terms of the enrolled patients. Thus, 
multicenter and large-sample studies should be conducted in the future. Second, the 
etiology and pathogens that were not statistically analyzed could interfere with the 
presepsin levels in our patients. Third, the duration of illness and the effect of previous 
treatment/medications were not considered when patients were enrolled, which could 
have affected the biomarkers.

CONCLUSION
In conclusion, presepsin levels are correlated with TG18 grade and SOFA scores in 
patients with acute cholangitis. Presepsin can help predict the positive blood culture, 
and is also superior to WBC count, CRP, PCT, and T-Bil in the risk stratification of 
acute cholangitis. Timely determination of presepsin levels can help clinicians identify 
the severity of patients with acute cholangitis early.

ARTICLE HIGHLIGHTS
Research background
Acute cholangitis is an acute inflammatory reaction caused by bacterial infection in the 
biliary tract. It progresses rapidly and can develop into sepsis or septic shock. The 
grade of cholangitis can guide clinical treatment and predict the prognosis of patients. 
Acute cholangitis is currently graded based on age, temperature, white blood cell 
(WBC) count, total bilirubin (T-Bil) levels, hypoalbuminemia, and organ/system 
dysfunction.

Research motivation
Appropriate use of biliary drainage and antibiotics has observably reduced the 
mortality rate for acute cholangitis. However, the Tokyo Guidelines 2018 (TG18): 
Diagnostic Criteria and Severity Grading for Acute Cholangitis is a comprehensive 
criterion and is cumbersome to use in the emergency department.

Research objectives
Presepsin is a promising biomarker for the early diagnosis, severity, and prognosis of 
acute bacterial infections. To simplify grading, we wanted to evaluate the grading 
value of presepsin in patients with acute cholangitis.

Research methods
Clinical observational trials were conducted in Beijing Friendship Hospital from 2019 
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to 2020. Whole blood was collected from patients with acute cholangitis for measuring 
WBC count, C-reactive protein (CRP), procalcitonin (PCT), presepsin, T-Bil and other 
clinical biochemical indices. Presepsin levels were measured using the PATHFAST 
analyzer.

Research results
A total of 336 patients were divided into mild, moderate, and severe groups based on 
the TG18. The area under the receiver operating characteristic curve (AUC) of 
presepsin in predicting moderate acute cholangitis was 0.728, prominently higher than 
that of CRP and PCT. The AUC of presepsin in predicting severe acute cholangitis was 
0.715, which was higher than that of WBC count, CRP, PCT, and T-Bil. The WBC 
count, PCT, and presepsin levels in the positive blood culture group were greater than 
those in the negative blood culture group, and presepsin had the highest AUC.

Research conclusions
Presepsin can help predict the positive blood culture, and is also superior to WBC 
count, CRP, PCT, and T-Bil in the risk stratification of acute cholangitis.

Research perspectives
Timely determination of presepsin levels can help clinicians identify the severity of 
patients with acute cholangitis early. Presepsin may be an ideal biomarker for 
simplified grading of acute cholangitis.
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