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ABSTRACT
Objective: To determine the factors aﬀecting the procalcitonin level, and its association with the severity of pancreatitis in
patients with acute pancreatitis (AP).
Study Design: Cross-sectional analytical study.
Place and Duration of Study: Division of Gastroenterology, University of Health Sciences, Diyarbakır Gazi Yasargil Education
and Research Hospital and Department of Gastroenterology, Dicle University School of Medicine, Diyarbakır, Turkey, between
April 2017 and June 2021.
Methodology: The study included 214 patients diagnosed with AP according to Atlanta criteria. By checking the PCT and CRP
values of the patients in the ﬁrst 12 hours, the relationship with these scales that predict the severity of pancreatitis was statistically examined.
Results: Hundred and ﬁfty-two patients (71.0%) had mild, while 62 patients (29.0%) had severe pancreatitis. According to the
Atlanta criteria, the mean PCT level of patients with mild pancreatitis was 1.4±0.7 ng/mL, while the mean PCT level of patients
with severe pancreatitis was 9.0±12.3 ng/mL (p<0.001). The diagnostic performance of PCT was better for predicting severe AP.
For the 0.94 ng/mL cut-oﬀ, PCT had 86.9% sensitivity and 50.7% speciﬁcity. (AUC=0.731[95% CI: 0.669-0.811]; p<0.001; LR:
1.7). In patients with severe pancreatitis, the PCT level was 4.7±18.5 ng/mL in patients without concomitant infection and
15.8±8.1 ng/mL in patients with concomitant infection (p<0.001).
Conclusion: High PCT value measured at the time of the ﬁrst admission to the hospital may predict severe pancreatitis. In addition, a high PCT value at the time of admission to the hospital in patients with pancreatitis may indicate another concomitant
infection.
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INTRODUCTION
Acute pancreatitis (AP) is a disease with a variable clinical
course characterised by necroinﬂammatory changes in the
pancreas. AP usually has a mild course and the inﬂammation is
limited to the pancreas, in which case it results in clinical and
laboratory improvement in a few days.

Correspondence to: Dr. Berat Ebik, Department of
Gastroenterology, University of Health Sciences, Diyarbakır Gazi Yasargil Education and Research Hospital,
Diyarbakir, Turkey
E-mail: beratebik@gmail.com
.....................................................
Received: April 07, 2022; Revised: August 21, 2022;

Accepted: September 03, 2022
DOI: https://doi.org/10.29271/jcpsp.2022.10.1272

1272

The course of AP may not always be this way. Severe AP may
cause local and systemic complications that may result in
mortality.1 Excessive inﬂammatory response, which starts
with the development of systemic inﬂammatory response
syndrome (SIRS) and progresses to multiorgan dysfunction
syndrome (MODS), is responsible for severe pancreatitis.2
The most important thing to be determined from the time of
hospitalisation in patients with AP is the severity of pancreatitis. In this way, patients can be eﬀectively treated early and
the possible need for intensive care can be determined in
advance. Therefore, many scoring systems have been developed from the past to the present in order to predict the
severity and prognosis of AP.3 Since some of these scores do
not provide accurate information at ﬁrst and some require
48-72 hours, researches on rapid and practical blood tests
have been carried out. The most well-known example of this is
CRP. In particular, there are studies stating that values above
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150 mg/dl at the time of application are an indicator of severe
pancreatitis.4
Procalcitonin (PCT) is an inactive propeptide that is secreted by
monocytes as well as hepatocytes and C cells of the thyroid
5
gland. Increased PCT levels in the blood are an indicator of
sepsis, especially with bacterial and fungal infections.6
There have been studies showing the importance of PCT, especially in patients with severe pancreatitis who develop pancre7,8
atic abscess and necrosis. In addition, the PCT level was
compared with scoring systems measuring the severity of
pancreatitis and other laboratory parameters.9,10
In literature, not only local complications of pancreatitis but also
the presence of additional infections/inﬂammations such as
acute cholecystitis, acute cholangitis, and pneumonia have not
been adequately compared in patients with pancreatitis. By
comparing the PCT level with many scoring systems that
measure the severity of AP, an attempt was made to understand
what this means clinically. In addition, how another concomitant infection or inﬂammations may aﬀect the PCT level in
patients with AP. The objective of this study was to determine
the factors aﬀecting the procalcitonin level, and its association
with the severity of pancreatitis in patients with acute pancreatitis (AP).

METHODOLOGY
A total of 214 patients, with acute pancreatitis, were included to
the study, between April 2017 and June 2021. Approval was
obtained for this study from the Ethics Committee of the University of Health Sciences, Gazi Yasargil Education and Research
Hospital (Date: 20.06.2019; Issue No:236). The diagnosis of
acute pancreatitis was made according to the Atlanta criteria.11
Abdominal pain compatible with AP; (spreading towards the
back in the upper right quadrant and epigastric region),
increase in amylase or lipase level more than 3 times the upper
limit of normal interval, and presence of imaging ﬁndings
speciﬁc to AP (with USG, CT or MR) patients who had 2 of the
criteria were accepted as AP.11 Patients with previously known
chronic pancreatitis, patients with a history of intra-abdominal
surgery and resection, patients with acute abdomen, patients
with pancreatic and other organ malignancies, and patients
with shock and multiple organ dysfunction when admitted to
hospital (elevated amylase and lipase levels could not be
explained by pancreatitis alone) were excluded.
The selected patients were then divided into groups with mild
and severe according to the Atlanta criteria. Cases without local
or systemic complications were evaluated as mild pancreatitis,
and cases with organ failure lasting more than 48 hours were
11
evaluated as severe pancreatitis.
In order not to complicate statistically (to avoid including the
same patients twice), patients whose organ failure ﬁndings
improved in the ﬁrst 48 hours were included in the analysis in
the mild pancreatitis group. However, patients with signs of

organ failure lasting longer than 48 hours and local or systemic
complications of pancreatitis were included in the analysis
among patients with severe pancreatitis.
In addition to other laboratory parameter; CRP and procalcitonin levels were measured in the ﬁrst 12 hours after hospitalisation. Procalcitonin level was measured by the immunomineometric method. The reference value determined for this test is
<0.05 ng/mL.12 CRP was measured by the immunonephelometric method. The 0-5 mg/L range is designated as the reference range for this test.
Other scores measuring pancreatitis severity were calculated
together with clinical and laboratory parameters as recommended by the guidelines. APACHE-2 scores of patients
admitted to the intensive care unit were calculated. Cases
below 8 points were considered mild, and cases above 8 points
were considered severe pancreatitis.13 The age, state of consciousness, urea, pleural eﬀusion, presence of SIRS parameters,
and BISAP scores of the patients were calculated. Patients with a
BISAP score <1 were evaluated as mild pancreatitis, and
patients with ≥2 were evaluated as severe pancreatitis.14
Contrast-enhanced CT was performed in patients with fever,
whose abdominal pain was persistent, and amylase and lipase
values did not regress, despite 72-96 hours have passed since
hospitalisation. Balthazar scores of CT patients were calculated. Patients with 0-6 points were evaluated as mild pancreatitis, and patients above ≥7 points were considered as severe
pancreatitis.15 Ranson scores were calculated by checking
complete blood count (CBC), AST, LDH, glucose, calcium, urea,
and bicarbonate level in blood gas analysis at the time of hospitalisation and in the 48th hour. Oral and intravenous ﬂuid intake
and urine output of the patients were calculated. In addition, the
ﬂuid deﬁcit was tried to be calculated by measuring central
venous pressure in patients with central venous catheters.
Those with a Ranson score ≥3 were considered as severe
pancreatitis.16
With these calculated scores, the procalcitonin and CRP levels
of the patients were statistically compared.
In addition, patients were evaluated for other concomitant infections at the time of admission to the hospital. Patients with
upper right quadrant pain, positive Murphy's ﬁndings on physical examination, and more than 4 mm of gallbladder wall thickness or hydropic gallbladder were considered acute cholecystitis.17 In addition to the diagnosis of acute pancreatitis, patients
with right upper quadrant pain, common bile duct dilatation on
imaging, fever, and a total bilirubin level above 4 mg/dl were
regarded as acute cholangitis.18
Apart from acute cholecystitis and cholangitis, other existing
infections of the patients were also detected (such as pneumonia, and urinary tract infection). Thus, the authors have
formed 4 patient groups. Inclusion and analysis of patients with
mild and severe pancreatitis, with and without infection,
allowed them to take a broader perspective on the eﬀect of PCT
on acute pancreatitis.
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Table I: Demographic data of patients with acute pancreatitis.
Mild Pancreatitis
(n=152)

Age
Gender F/M (n/%)
Aetiology
Biliary
Idiopathic
Hyperlipidemia
Alcohol
Medicines
Infections
Comorbid diseases
None
DM
HT
CAD
CHF
CKD
Other
Concomitant infection
None
A. Cholecystitis
A. Cholangitis
UTI
Pneumonia
Other
Death

Severe Pancreatitis
(n=62)

54.7 (17-90)
101/51 (66.4%-33.6%)

59.7 (18-95)
38/24 (61.3%-38.7%)

110 (72.4%)
31 (20.4%)
5 (3.3%)
2 (1.3%)
3 (2.0%)
1 (0.6%)

43 (69.4%)
10 (16.1%)
5 (8.1%)
1 (1.6%)
2 (3.2%)
1 (1.6%)

83 (54.6%)
19 (12.5%)
35 (23.0%)
10 (6.5%)
4 (2.6%)
3 (1.9%)
5 (3.2%)

25 (40.3%)
13 (20.9%)
17 (27.4%)
8 (12.9%)
3 (4.8%)
3 (4.8%)
2 (3.2%)

102 (67.1%)
26 (17.1%)
14 (9.2%)
4 (2.6%)
3 (2.0%)
3 (2.0%)
0

38 (61.3%)
11 (17.8%)
8 (12.9%)
2 (3.2%)
2 (3.2%)
1 (1.6%)
6

p

0.105
0.473
0.244

0.431

0.432

<0.001

DM: Diabetes mellitus; HT: Hypertension; CAD: Coronary artery disease; CHF: Congestive heart failure, CKD: Chronic kidney disease, UTI: Urinary tract
infection. Fisher’s exact test and the independent t-test were also used.
Table II: PCT and CRP levels of patients according to scores.
Procalcitonin (ng/mL)
Mild AP
Severe AP

Atlanta
BISAP
Balthazar
APACHE-2
Ranson

1.4±0.7
1.6±4.0
4.1±10.3
0.6±1.6
1.8±0.6

9.0±12.3
16.5±19.3
13.2±23.0
10.7±19.4
10.1±4.1

p

<0.001
0.011
0.259
<0.001
0.004

Mild AP

41.1±49.8
47.8±69.8
52.7±53.8
47.5±59.7
46.6±5.2

CRP (mg/dL)
Severe AP

84.8±85.9
91.7±89.7
74.1±80.5
73.6±81.6
89.2±14.8

p

0.001
0.022
0.401
0.008
0.010

BISAP: Bedside index of severity in acute pancreatitis; APACHE-2: Acute physiology and chronic health evaluation. Independent samples t-test was used.

Figure 2: Eﬀect of concomitant infection on PCT.

Figure 1: The eﬀect of procalcitonin and C-reactive protein levels in
predicting severe AP according to the Atlanta criteria.

The eﬀect of the presence or absence of a local (pancreatic
abscess or infected necrosis) or systemic infection on the
procalcitonin level in acute pancreatitis was analysed by
statistical methods.
1274

Kolmogorov-Smirnov, Shapiro-Wilk test, coeﬃcient of variation, skewness, and kurtosis methods were used to control
the normal distribution of patient data. While mean and standard deviation values were speciﬁed in continuous variables,
categorical variables were expressed as counts and percentages. Fisher’s exact test was used to examine the diﬀerence
between age, gender, etiological causes, comorbid condi-
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tions, and concomitant infection rates among groups in
patients with mild to severe pancreatitis. Independent t-test
was used to determine the mortality diﬀerence between the
groups. Independent Samples t-test was used to determine
the diﬀerence between groups in terms of procalcitonin and
CRP in patients divided into groups according to Atlanta,
BISAP, Balthazar, Ranson, and APACHE-2. Thresholds of
procalcitonin and CRP in patients with severe pancreatitis
were determined using receiver operating characteristic
(ROC) curves. Sensitivity, speciﬁcity, and likelihood ratios
were calculated. To examine the eﬀect of coinfection on
procalcitonin level, two-way repeated measures ANOVA test
was performed and a partial eﬀect value was calculated. All
tests were two-sided and p-value <0.05 was considered statistically signiﬁcant. Statistical analyses were carried out using
the SPSS 24.0 for Windows (SPSSInc. Chicago, IL, USA)
package program.

the 0.94 ng/mL cut-oﬀ, PCT had 86.9% sensitivity and 50.7%
speciﬁcity. (AUC=0.731[95%CI: 0.669-0.811]; p<0.001; LR:
1.7). In CRP, it was found to have a sensitivity of 67.2% and
a speciﬁcity of 55.3% for a cut-oﬀ of 80.1 mg/dL (AUC=0.653
[95%CI: 0.575-0.737]; p=0.001; LR: 1.5, Figure 1).

RESULTS

DISCUSSION

A total of 214 patients were included in the study. Hundred
and ﬁfty-two patients (71.0%) were mild according to the
Atlanta criteria, while 62 patients (29.0%) had severe pancreatitis. Biliary causes were the most common etiologic cause
in patients with both mild and severe pancreatitis [(mild AP,
n=110 (72.4%); severe AP, n=43 (69.4%)]. Idiopathic pancreatitis was the most common aetiologic cause after biliary
causes. No concomitant infection was detected in 67.1%
(n=102) of patients with mild AP at the time of admission.
There was no other concomitant infection in 61.3% (n=38) of
patients with severe AP. Of the patients with mild AP, 17.1%
(n=26) had acute cholecystitis and 9.2% (n=14) had acute
cholangitis at the time of admission. Similarly, 17.8% (n=11)
of patients with severe AP had acute cholecystitis and 12.9%
(n=8) had acute cholangitis at the time of admission. Of the
patients developing severe pancreatitis, 9.6% (n=6) died
(Table I).

PCT levels were found to be signiﬁcantly increased in
patients with severe pancreatitis. PCT level, which increased
signiﬁcantly in severe pancreatitis according to the Atlanta
criteria, was similarly found to be higher in severe pancreatitis in the APACHE-2, BISAP and Ranson scoring systems
that predict the severity of pancreatitis. CRP levels were
similarly higher in severe pancreatitis compared to mild
pancreatitis.

According to Atlanta criteria, procalcitonin levels of patients
with mild pancreatitis were 1.4±0.7 ng/mL, while the procalcitonin level of severe pancreatitis was 9.0±12.3 ng/mL
(p<0.001). The mean PCT level of patients with mild and
severe pancreatitis was statistically diﬀerent according to
BISAP criteria (1.6±4.0 vs. 16.5±19.3; p=0.011). Although,
PCT levels of patients with mild and severe pancreatitis were
diﬀerent according to Balthazar criteria, this diﬀerence was
not statistically signiﬁcant (4.1±10.3 vs. 13.2±23.0;
p=0.259). According to the APACHE-2 criteria, the mean PCT
value of patients with mild pancreatitis was 0.6±1.6 ng/mL,
while the mean procalcitonin value of patients with severe
pancreatitis was 10.7±19.4 ng/mL (p<0.001). According to
Ranson criteria, the mean procalcitonin values of patients
with mild and severe pancreatitis were signiﬁcantly diﬀerent
(1.8±0.6 vs. 10.1±4.1; p=0.004, Table II).

In the ROC analysis, where the diagnostic performances of
PCT and CRP in predicting severe AP were compared, it was
seen that the diagnostic performance of PCT was better. For

Concomitant infection was found to have an eﬀect on the
PCT level. According to the Atlanta classiﬁcation, concomitant infection increased the PCT level in both mild and
severe pancreatitis patients. The mean PCT level of patients
with mild pancreatitis without concomitant infection was
1.27±3.10 ng/mL, while it was 1.66±4.33 ng/mL in patients
2
with infection (p=0.006; partial Eta =0.035). The mean PCT
level of patients with severe pancreatitis without concomitant infection was 4.7±18.5 ng/mL, while it was 15.8±8.1
ng/mL in patients with infection (p<0.001; partial
2
Eta =0.092, Figure 2).

There was no relationship between PCT level and Balthazar
score. This is because the Balthazar score only predicts
necrosis. This is not reﬂected in PCT level unless necrotic
tissue is infected and an overly inﬂammatory response
occurs, not giving enough information about necrosis in the
ﬁrst 72-96 hours. Studies indicate that Balthazar score is
particularly weak in predicting severe pancreatitis
19,20
compared to Atlanta and APACHE-2.
PCT had a stronger model than CRP in predicting severe
pancreatitis according to the Atlanta criteria. The sensitivity
of PCT was found to be higher than CRP. In particular, the
sensitivity of PCT levels is high even at low cut-oﬀ values in
patients with severe pancreatitis, but this may not be a
direct indicator of severe pancreatitis, and additional laboratory parameters and imaging tests may be needed.
In a study in which patients with pancreatitis were divided
into mild and severe groups according to Atlanta criteria,
serum PCT level was found to be similar to APACHE-2 and
better than Balthazar scoring when cut-oﬀ was taken as 1.77
ng/mL.21 In another parallel study, the PCT level measured at
admission and at the 48th hour was found to be correlated
with the APACHE-2 score in patients with severe pancreatitis
hospitalised in the intensive care unit.22 Again, in a meta-analysis in which 59 studies were evaluated, it was stated
that PCT level could be a predictor of both severe and necrotizing pancreatitis when cut oﬀ >0.5 ng/mL.23 In another

Journal of the College of Physicians and Surgeons Pakistan 2022, Vol. 32(10): 1272-1277

1275

What does the procalcitonin level tell us in patients with acute pancreatitis?

study, PCT values above 2 ng/mL were found to be 100%
sensitive to predicting severe pancreatitis.24
The importance of PCT, which is a rapid biochemical test,
becomes clearer when we consider the following: it takes 48
hours to calculate the Ranson score, the APACHE-2 score is
based on 16 parameters and is not reliable for the ﬁrst 24
hours and was not developed for pancreatitis, the Balthazar
score is only sensitive to necrosis.25

MA, FU: Analysis and/or interpretation.
HK: Literature search.
FU, MK: Critical reviews.
All the authors have approved the ﬁnal version of the
manuscript to be published.
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