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A b s t r a c t

Introduction: Acute pancreatitis (AP) is the third most common gastroin-
testinal disease at hospital admission. The etiology and pathogenesis of 
this disease are not completely clear. Our study was intended to determine 
the systemic levels of pentraxin-3 (PTX-3), myeloperoxidase (MPO), procal-
citonin (PCT), and C-reactive protein (CRP) as prognostic parameters in early 
stages of AP. We also determined the effects of treatment on PTX-3, MPO, 
PCT and CRP levels in AP. 
Material and methods: The study group comprised 44 AP patients (22 male, 
22 female; age: 49.3 ±16.9 years) referred to our outpatient clinic. Addi-
tionally, our investigation included a control group of 30 healthy volunteers  
(18 male, 12 female; age: 50.8 ±12.6 years). 
Results: Leukocytes, glucose, aspartate aminotransferase (AST (SGOT)), al-
anine aminotransferase (ALT (SGPT)), alkaline phosphatase (ALP), total and 
direct bilirubin levels were significantly higher in the AP group (p < 0.05, 
all). CRP, PTX-3, MPO and PCT were considerably higher in the AP group  
(p < 0.001, all), and after treatment, CRP, PTX-3, MPO and PCT levels were 
significantly lower (p < 0.001, all). 
Conclusions: Our findings indicated that the CRP, PTX-3, MPO and PCT lev-
els increase in patients with AP and hence these indicators can be used as 
diagnostic factors to predict inflammation severity in AP. It was revealed 
that after treatment, there were significant reductions in biomarker levels. 
However, further research is needed in order to understand how these bio-
markers can help to monitor inflammatory responses in AP. 
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Introduction

Acute pancreatitis (AP) is a common acute abdominal disease. Inflam-
matory mediators play an essential role in the development of acute pan-
creatitis and in systemic complications, which are the dominant reasons 
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for patient mortality. The exact pathways of the 
various etiologies that trigger pancreatitis are still 
unclear; however, once the attack is triggered, the 
inflammatory processes and repair mechanisms 
are well-understood [1].

Acute phase proteins are helpful molecules 
for detecting the presence of inflammatory disor-
ders. C-reactive protein (CRP) is a  component of 
the pentraxin superfamily along with pentraxin-3 
(PTX-3), a protein composed by a long character-
istic N-terminal domain coupled to the C-terminal 
PTX domain, which is emerging as an important 
player in immunity and inflammation [2].

Myeloperoxidase (MPO) is an important heme 
enzyme, mainly released by activated neutrophils, 
characterized by powerful proinflammatory prop-
erties. Myeloperoxidase is associated with “clas-
sical” inflammatory responses in various inflam-
matory diseases. Recent evaluations have shown 
that MPO has been a useful risk marker and di-
agnostic tool in both patients and experimental 
animals with AP [3].

Procalcitonin (PCT) has a  molecular weight 
of 14.5 kDa and is the inactive 116 amino acid 
pro-peptide of the biologically active hormone cal-
citonin. Parafollicular cells (C cells) of the thyroid 
and neuroendocrine cells of the lung and the intes-
tine produce procalcitonin as a response to inva-
sions by pathogenic bacteria, fungi, and some par-
asites. Procalcitonin is known for its sensitivity to 
bacterial infections and may help to differentiate 
bacterial infections from non-bacterial ones [4].

Procalcitonin has been investigated to predict 
the development of inflammation in AP. Howev-
er, the clinical effectiveness of this parameter in 
AP is controversial [5–15]. To adequately evaluate 
the accuracy of inflammatory markers, we deter-
mined the systemic levels of PTX-3, MPO, PCT, and 
CRP as prognostic markers in early phases of AP. 
To our knowledge, this is the first study to link the 
properties of treatments with the inflammatory 
response in patients with AP. Our aim in this study 
was also to investigate the effects of treatment on 
PCT, PTX-3, MPO and CRP levels in AP. 

Material and methods

Study population

The study group consisted of 44 patients 
who were admitted to our outpatient clinic over 
a  6-month period from June to December 2014 
and diagnosed with acute pancreatitis (22 male, 
22 female; age: 49.3 ±16.9 years). We also creat-
ed a control group consisting of 30 healthy volun-
teers (18 male, 12 female; age: 50.8 ±12.6 years). 

Acute pancreatitis was defined by at least two 
of the following criteria: 1) epigastric abdominal 
pain; 2) elevated serum amylase and/or lipase 

values (which exceeded three times the upper 
limit of normal or more); and 3) a computed to-
mography (CT) scan demonstrating characteristic 
changes of AP. The severity of AP was determined 
according to the most recently revised Atlanta 
Classification [16, 17]. 

We used computed tomography in selected pa-
tients if the diagnosis was not certain, in patients 
who did not show significant improvements in their 
clinical status after 48 to 72 h, and patients who 
had atypical and complex complaints at admission.

After the correct diagnosis of AP was estab-
lished by clinical features and laboratory results, 
medical treatment was planned for patients. Stan-
dard treatments for patients were intravenous re-
suscitation, electrolyte replacement and analgesia. 
Nasogastric decompression was planned for pa-
tients describing nausea and vomiting in order to 
prevent aspiration to lungs. We used routine anti-
biotic prophylaxis if there was an extrapancreatic 
infection such as cholangitis, bacteremia, urinary 
tract infections, or pneumonia, when sterile ne-
crosis converted to infected necrosis, or when we 
failed to cure pancreatic or extra-pancreatic necro-
sis within 7 to 10 days after hospital admission.

We used total parenteral nutrition for nutri-
tional support oxygen support in order to prevent 
hypoxia. If possible, we performed cholecystecto-
mies of patients in the same hospital admission 
when their clinical features were suitable. An en-
doscopic sphincterotomy was performed when 
biliary tract drainage was required.

Blood samples were taken before and after 
treatment of the patients diagnosed with acute 
pancreatitis. All markers were measured again at 
least 1 week after discharge from hospital. Sub-
jects with signs or symptoms of inflammatory 
bowel disease, connective tissue disorders (rheu-
matoid arthritis, systemic lupus erythematosus, 
scleroderma, Sjögren’s syndrome, etc.), athero-
sclerotic vascular disease, thyroid disease (hypo/
hyperthyroidism), malignancy and chronic liver 
and/or kidney diseases were excluded. Patients 
using anti-inflammatory (corticosteroids, azathio-
prine, and non-steroidal anti-inflammatory drugs) 
and immunomodulatory agents within the previ-
ous 4 weeks were also excluded. Patients taking 
drugs that could lead to acute pancreatitis were 
excluded from the study.

Informed consent

The permission for sample collection was 
granted by Istanbul University, Cerrahpasa Med-
icine Faculty Ethics Committee, and the proce-
dure was executed according to the requirements 
of the Declaration of Helsinki. All of the patients 
were fully briefed on the study procedures before 
they gave their consent.
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Sample collection and measurements

Blood samples were acquired in tubes contain-
ing EDTA (for PTX-3 and PCT), lithium heparin (for 
MPO) and anticoagulant-free tubes in the morn-
ing after 12–14 h of fasting. Centrifugation at 
2500 × g for 5 min was performed; the plasma and 
serum were separated within 30 min. Each sample 
was split into four aliquots, and the samples were 
stored at –80°C until biochemical analysis. 

Measurement of plasma PTX-3 
concentrations

Plasma PTX-3 levels were measured using 
a commercially available sandwich ELISA (Human 
Pentraxin 3, Hycult Biotechnology, HP9039; Uden, 
The Netherlands). The coefficients of intra- and 
inter-assay variation were 4.0% (n = 10) and 5.3%  
(n = 10), respectively.

Measurement of plasma PCT 
concentrations

The plasma PCT levels were calculated by an 
enzyme-linked immunoassay using a commercial-
ly available kit (Uscn Life Science Inc., ELISA Kit, 
Cat. No: SEA689Hu, USA) according to the manu-
facturer’s directions. The coefficients of intra- and 
inter-assay variation were 5.1% (n = 10) and 6.1% 
(n = 10), respectively.

Measurements of plasma MPO 
concentrations

Plasma MPO levels were measured using 
a commercially available enzyme-linked immuno-
sorbent assay kit (Enzo Life Sciences AG, Industri-
estrasse 17, Switzerland) according to the manu-
facturer’s directions. The coefficients of intra- and 
inter-assay variation were 4.3% (n = 10) and 5.7% 
(n = 10), respectively.

The serum CRP levels were measured using 
a  nephelometric method (Immage 800  Beckman 
Coulter). The other biochemical parameters were 
calculated by routine methods with commercial kits.

Statistical analysis

The normal distribution of the data was test-
ed using the 1-sample Kolmogorov-Smirnov test. 
All sta tistical comparisons were calculated and 
compared using the two-sided Student’s t-test. 
The unpaired t-test was used to confirm the 
non-parametric Mann-Whitney U test. An analysis 
of variance (ANOVA) was used to compare multi-
group means. The following post-hoc evaluation 
was made using the Bonferroni method. Categor-
ical variables were compared using a  c2 test or 
Fisher’s exact test for small samples. The values 
exhibiting continuity were presented as a  mean 

or standard deviation. Pearson’s correlation was 
used for numerical data. Spearman’s correlation 
was used for nominal data. To evaluate the diag-
nostic accuracy, we performed receiver operating 
characteristic (ROC) curve analysis. The area un-
der the ROC curve (AUC) was then estimated with 
a 95% confidence interval. A multivariate logistic 
regression model was performed to determine 
the effect of independent risk factors for acute 
pancreatitis patients and controls. Values where  
p < 0.05 were considered statistically significant. 
Statistical analyses were performed using SPSS 
20.0 for Windows (SPSS Inc., Chicago, IL, USA).

Results

The demographic, clinical and laboratory char-
acteristics of the AP and control groups are sum-
marized in Table I. Age, gender distribution, body 
mass index (BMI), and creatinine were not signifi-
cantly different between the groups. Comorbidities 
such as hypertension and diabetes mellitus were 
similar in both groups. Alcohol and tobacco con-
sumption was similar between the groups. Leuko-
cyte, glucose, aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), alkaline phospha-
tase (ALP) and total and direct bilirubin levels were 
significantly higher in the AP group (p < 0.05, all). 
CRP, PTX-3, PCT and MPO levels were very signifi-
cantly higher in the AP group (p < 0.001, all).

The demographic, clinical and laboratory as-
pects of all of the groups are summarized in Table II.  
The leukocyte and hematocrit levels were signifi-
cantly higher before treatment in the AP group  
(p < 0.001 and p < 0.001, respectively). As expected, 
the glucose, total bilirubin, AST, ALT, ALP and amy-
lase levels before treatment were significantly high-
er in the AP group compared to the control group 
(p < 0.001, all). The CRP, PTX-3, PCT and MPO levels 
were significantly higher before treatment in the AP 
group compared to the control group (p < 0.001, all).

The acute pancreatitis group was divided into 
three groups according to etiology of acute pancre-
atitis as gallstones, alcohol, and other. The etiology 
of acute pancreatitis was gallstones 32 (72.7%), 
alcohol 3 (6.8%), and other 9 (20.5%) patients. 
Amylase, CRP, PTX-3, PCT and MPO levels were not 
significantly different between the groups.

All of the results were analyzed according to 
the severity of disease, which was classified as 
either mild or severe. In the AP group, 28 patients 
had mild disease and 16 patients had severe dis-
ease. There was no statistical variation among  
the groups when comparing the amylase, CRP, 
PTX-3, PCT and MPO levels. After treatment, the 
CRP, PTX-3, MPO and PCT levels were significantly 
lower (p < 0.001, all). 

The PTX-3 levels were significantly posi-
tively correlated with the leukocyte (r = 0.429,  
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p = 0.004), PCT (r = 0.315, p = 0.037) and CRP  
(r = 0.411, p = 0.006) levels in the AP group.  
The PCT was significantly positively correlated 
with the MPO (r = 0.322, p = 0.033) and CRP (r = 
0.826, p < 0.001) levels in the AP group. The MPO 
activity was significantly positively correlated with 
CRP (r = 0.384, p = 0.01) in the AP group (Figure 1). 
The PTX-3 levels were significantly positively cor-
related with the leukocyte (r = 0.315, p = 0.038) 
and PCT (r = 0.387, p = 0.009) levels in the AP 
group after treatment.

The results of multivariate logistic regression 
analysis including β and t value for each of the 
biochemical parameters are presented for the 
acute pancreatitis group in Table III.

To test the power of the amylase, leukocyte, 
CRP, PTX-3, PCT and MPO levels for distinguishing 

between the AP and control groups, ROC analysis 
was performed. ROC curves yielded an area under 
the curve of 0.937 (p < 0.001) for amylase, 0.800 
(p < 0.001) for leukocytes, 0.979 (p < 0.001) for 
CRP, 1.00 (p < 0.001) for PTX-3, 1.00 (p < 0.001) for 
PCT and 0.855 (p < 0.001) for MPO in the diagno-
sis of AP (Figure 2, Table IV).

Discussion

Acute pancreatitis consists of a complex chain 
reaction wherein acinar cell damage leads to a lo-
cal and systemic inflammatory response in exper-
imental and human acute pancreatitis [1, 18]. We 
observed that in subjects with AP, the CRP, PTX-3, 
MPO and PCT levels were significantly and consis-
tently higher than in the control group, and after 

Table I. Demographic, clinical and laboratory characteristics of the acute pancreatitis and control groups

Parameter Acute pancreatitis (n = 44) Controls (n = 30) P-value

Sex (female/male) 22/22 12/18 0.479

Age [years] 49.3 ±16.9 50.8 ±12.6 0.674

BMI [kg/m2] 27.8 ±3.7 26.1 ±4.1 0.069

Smoking 9 (20.5%) 4 (13.3%) 0.541

Alcohol use 3 (6.8%) 2 (6.7%) 0.980

Hypertension 20 (45.5%) 10 (33.3%) 0.342

Diabetes mellitus 13 (29.5%) 8 (26.7%) 0.787

Ranson’s score 1.9 ±1.3 

CT severity index:

Mild 28 (63.6%)

Severe 16 (36.4%)

Leukocytes [mm3] 10.743 ±4.255 6.669 ±1.395 < 0.001

Hematocrit (%) 39.9 ±4.9 39.3 ±1.6 0.516

Glucose [mg/dl] 137.9 ±57.9 91.3 ±15.9 < 0.001

Creatinine [mg/dl] 0.79 ±0.2 0.83 ±0.2 0.451

Total bilirubin [mg/dl] 2.7 ±3.6 0.5 ±0.2 0.001

Direct bilirubin [mg/dl] 1.8 ±2.9 0.3 ±0.1 0.005

AST [U/l] 147.2 ±169 16.4 ±5.1 < 0.001

ALT [U/l] 188.5 ±248.1 14.5 ±6.4 < 0.001

ALP [U/l] 181.8 ±147.8 59.6 ±13.8 < 0.001

Amylase [U/l] 1580 ±1614 51.2 ±13.5 < 0.001

CRP [mg/dl] 24.9 ±30.8 1.6 ±0.7 < 0.001

Procalcitonin [pg/ml] 175.1 ±93.1 11.8 ±4.9 < 0.001

Pentraxin-3 [pg/ml] 1846 ±1155 341.5 ±99.7 < 0.001

Myeloperoxidase [ng/m] 79.8 ±61.2 34.5 ±10.2 < 0.001

ALP – alkaline phosphatase, ALT – alanine aminotransferase, AST – aspartate aminotransferase, BMI – body mass index, CRP – C-reactive 
protein.
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treatment, the CRP, PTX-3, MPO and PCT levels 
were significantly lower. Meanwhile, PTX-3 levels 
were positively correlated with the leukocyte, PCT 
and CRP levels in the AP group. PTX-3 and PCT had 
the highest sensitivity and specificity. Neverthe-
less, information regarding the pathogenesis of 
inflammation in AP was not evident; our findings 
suggest that systemic inflammation takes place 
both severely and moderately in AP. PTX-3 and 
PCT may be useful for early estimation of the se-
verity of AP. PTX-3 and PCT are the standard for 
a  fast, reliable, and cost-effective assessment of 

severity of AP. Additionally, systemic PTX-3 and 
PCT levels may be used for better evaluation of 
clinical grade, as well as independent of grade, for 
the purpose of routine clinical laboratory analysis.

Pentraxins are among the main acute phase re-
actants. Pentraxin-3 is synthesized in response to 
proinflammatory stimuli. We found that the CRP 
and PTX-3 levels in the AP group were consistent-
ly higher than in the control patients, and these 
potential biomarkers were significantly decreased 
after treatment. To compare the performance of 
PTX-3 with an established biomarker in AP, we 

Table II. Demographic, clinical and laboratory characteristics of all groups

Parameter Pre-treatment acute 
pancreatitis group

(n = 44)

Post-treatment acute 
pancreatitis group

(n = 44)

Control group  
(n = 30)

P-value

Sex (female/male) 22/22 22/22 12/18 0.639

Age [years] 49.3 ±16.9 49.3 ±16.9 50.8 ±12.6 0.916

BMI [kg/m2] 27.8 ±3.7 27.8 ±3.7 26.1 ±4.1 0.104

Smoking 9 (20.5%) 9 (20.5%) 4 (13.3%) 0.688

Alcohol use 3 (6.8%) 3 (6.8%) 2 (6.7%) 0.996

Hypertension 20 (45.5%) 20 (45.5%) 10 (33.3%) 0.510

Diabetes mellitus 13 (29.5%) 13 (29.5%) 8 (26.7%) 0.956

Leukocytes [mm3] 10743 ±4255 7954 ±3241 6669 ±1395 < 0.001a

Hematocrit (%) 39.9 ±4.9 35.3 ±4.3 39.3 ±1.6 < 0.001b

Glucose [mg/dl] 137.9 ±57.9 112.6 ±40.3 91.3 ±15.9 < 0.001c

Creatinine [mg/dl] 0.79 ±0.2 0.77 ±0.3 0.83 ±0.2 0.580

Total bilirubin [mg/dl] 2.7 ±3.6 0.6 ±0.4 0.5 ±0.2 < 0.001d

Direct bilirubin [mg/dl] 1.8 ±2.9 0.5 ±0.3 0.3 ±0.1 0.003e

AST [U/l] 147.2 ±169 33.3 ±23.8 16.4 ±5.1 < 0.001f

ALT [U/l] 188.5 ±248.1 41.1 ±28.5 14.5 ±6.4 < 0.001g

ALP [U/l] 181.8 ±147.8 115.7 ±68.1 59.6 ±13.8 < 0.001h

Amylase [U/l] 1580 ±1614 132.9 ±206.9 51.2 ±13.5 < 0.001ı

CRP [mg/dl] 24.9 ±30.8 21.1 ±14.7 1.6 ±0.7 < 0.001j

Procalcitonin [pg/ml] 175.1 ±93.1 89.4 ±11.7 11.8 ±4.9 < 0.001k

Pentraxin-3 [pg/ml] 1846 ±1155 1031 ±544 341.5 ±99.7 < 0.001l

Myeloperoxidase [ng/ml] 79.8 ±61.2 37.1 ±19.3 34.5 ±10.2 < 0.001m

ALP – alkaline phosphatase, ALT – alanine transaminase, AST – aspartate aminotransferase, BMI – body mass index, CRP – C-reactive 
protein, aAcute pancreatitis and post-treatment AP groups, p < 0.001; acute pancreatitis and control groups, p < 0.001. bAcute pancreatitis 
and post-treatment AP groups, p < 0.001; post-treatment AP and control groups, p < 0.001. cAcute pancreatitis and post-treatment AP 
groups, p = 0.024; acute pancreatitis and control groups, p < 0.001. dAcute pancreatitis and post-treatment AP groups, p < 0.001; acute 
pancreatitis and control groups, p < 0.001. eAcute pancreatitis and post-treatment AP groups, p = 0.015; acute pancreatitis and control 
groups, p = 0.007. fAcute pancreatitis and post-treatment AP groups, p < 0.001; acute pancreatitis and control groups, p < 0.001. gAcute 
pancreatitis and post-treatment AP groups, p < 0.001; acute pancreatitis and control groups, p < 0.001. hAcute pancreatitis and post-
treatment AP groups, p = 0.007; acute pancreatitis and control groups, p < 0.001. ıAcute pancreatitis and post-treatment AP groups,  
p < 0.001; acute pancreatitis and control groups, p < 0.001. jAcute pancreatitis and post-treatment AP groups, p < 0.001; acute pancreatitis 
and control groups, p < 0.001. kAcute pancreatitis and post-treatment AP groups, p < 0.001; acute pancreatitis and control groups,  
p < 0.001; post-treatment AP and control groups, p < 0.001. lAcute pancreatitis and post-treatment AP groups, p < 0.001; acute pancreatitis 
and control groups, p < 0.001; post-treatment AP and control groups, p = 0.001. mAcute pancreatitis and post-treatment AP groups,  
p < 0.001; acute pancreatitis and control groups, p < 0.001.
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compared PTX-3 with CRP in the patients. The lev-
els of PTX-3 and CRP correlated significantly. Us-
ing ROC curve analysis, PTX-3 (cut-off value, AUC) 
showed a  significantly better positive predictive 
value than CRP. We demonstrated that PTX-3 may 
be a  better biomarker than CRP for monitoring 
inflammatory responses in AP. Kusnierz-Cabala  
et al. [19] investigated the pattern of changes in 
PTX-3 concentration in the early stages of AP, and 
its peak values are achieved earlier compared to 
CRP. Meryk et al. [20] showed that in the early 
phase of AP, the concentrations of PTX-3 reached 
a  maximum level earlier than CRP, allowing dis-

tinctions among mild, moderate or severe AP on 
the first day of the disease. Our and other stud-
ies [19, 20] confirm that measurements of serum 
PTX-3 may be valuable for predicting the severity 
of AP.

Myeloperoxidase is a crucial enzyme for normal 
neutrophil function, and it is mainly released by 
activated neutrophils characterized by powerful 
proinflammatory properties. Myeloperoxidase re-
lease leads to tissue damage in clinical and ex-
perimental studies of AP. In the current study, the 
plasma MPO activity was higher in the AP group 
and was decreased after treatment. The MPO ac-

Figure 1. Relationship between PTX-3 and leukocyte levels (A), PTX-3 and CRP levels (B), MPO and PCT levels (C) 
and MPO and CRP levels (D) in the acute pancreatitis group
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Table III. Logistic regression analysis results between the acute pancreatitis and control groups

Parameter β t P-value

Amylase 0.171 2.312 0.024

CRP –0.505 –4.018 < 0.001

Procalcitonin 0.903 6.698 < 0.001

Pentraxin-3 0.253 2.579 0.012

Myeloperoxidase 0.107 1.444 0.153

Leukocyte –0.023 –0.266 0.791
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Figure 2. To test the power of amylase, leukocytes, CRP, PTX-3, PCT and MPO for distinguishing between acute 
pancreatitis and control groups

 Leukocyte          Procalcitonin          CRP  Amylase          Pentraxin-3          Myeloperoxidase

Table IV. Comparison of amylase, leukocyte, CRP, pentraxin-3, procalcitonin and myeloperoxidase levels using ROC 
analysis

Parameter Sensitivity (%) Specificity (%) AUC Cut-off P-value

Amylase 90.9 90 0.937 68 < 0.001

Leukocytes 77.3 66.7 0.800 7250 < 0.001

CRP 93.2 93.3 0.979 2.6 < 0.001

Pentraxin-3 100 100 1.00 531.4 < 0.001

Procalcitonin 100 100 1.00 54.8 < 0.001

Myeloperoxidase 72.7 70 0.855 42.6 < 0.001

AUC – area under curve, CRP – C-reactive protein.

tivity was positively correlated with CRP in the AP 
group. Our data suggest that MPO may be bene-
ficial in treating this type of inflammatory condi-
tion. Chooklin [21] reported that patients suffer-
ing from severe AP had the highest level of MPO 
on the first day. After 3 days, test results from all 
of the patients suffering from necrotizing pan-
creatitis showed a decrease in MPO blood levels. 
Pancreatitis-associated lung injury and purulent 
complications were associated with the increased 
MPO levels. The blood MPO level is dependent on 
the severity of AP. Park et al. [22] reported that 
patients suffering from mild pancreatitis had low-
er mean plasma levels of MPO compared to pa-
tients with severe pancreatitis. Plasma MPO levels 
showed a close association with the tomography 
severity index, but there was no significant rela-
tionship with serum CRP. The increase in MPO 
levels was more significant in severe pancreatitis 
compared to mild pancreatitis. Chooklin [21] not-
ed that patients suffering from severe lung injury 
showed higher MPO activity in the blood, but MPO 

activity still represented the circumstances taking 
place in the lung parenchyma in AP. In patients, 
MPO activity regressed notably in the lungs due to 
a  decreased concentration of neutrophils, which 
produce this enzyme. This is why evaluating MPO 
levels in patients with acute respiratory distress 
syndrome (ARDS) or acute lung injury (ALI) is key. 
Myeloperoxidase augments the damage to the al-
veolar-capillary membrane and stimulates lung in-
jury. Correlation analysis has shown that in the de-
velopment of respiratory dysfunction without ALI 
symptoms, the concentration of MPO correlates 
with serum levels of IL-8. Despite this, MPO is 
highly immunomodulatory. It is the authors’ inten-
tion to relate multiple aspects of an enzyme that 
plays many known, as well as unrecognized, func-
tions in inflammation [23].

Early assessment of the severity and etiology 
of AP is essential for management of the disease. 
Numerous biomarkers have been studied as po-
tential early predictors of the severity of AP in 
order to plan an optimal treatment without com-



Inflammatory mediators in the diagnosis and treatment of acute pancreatitis: pentraxin-3, procalcitonin and myeloperoxidase 

Arch Med Sci 2, March / 2018 295

plications. Few studies have researched the use 
of PCT in AP [5–15]. In the present study, PCT 
levels were significantly higher before treat-
ment of AP compared to the control group. Un-
til now, conventional treatments for AP have 
mainly been anti-inflammatory therapies which 
reduced PCT after treatment. There are some 
reports emphasizing the possible mechanisms 
of enhanced production of PCT. Modrau et al. 
[24] reported that PCT offered minimal addition-
al value for the early assessment of the severity 
and etiology of AP. C-reactive protein is found to 
be a  reliable prognostic marker at the 48-hour 
mark, while ALT was the best marker to suggest 
a biliary etiology. Rau et al. [25] investigated the 
value of PCT for identifying patients at risk of 
developing pancreatic infections in severe AP. 
In contrast to CRP, PCT concentrations showed 
a  remarkable escalation in patients with pan-
creatic infections, and the concentration was 
associated with multiorgan dysfunction syn-
drome (MODS) requiring surgery (n = 10) or 
resulting in fatalities (n = 8) early after the on-
set of symptoms. The monitoring of PCT allows 
a quick and trustworthy evaluation of clinically 
relevant pancreatic infections and overall prog-
nosis in AP. This single test parameter signifi-
cantly contributes to improved stratification of 
patients at risk of developing major complica-
tions. Our study showed that the serum PCT was 
a major predictor of AP, and these results were 
consistent with our previous report [8, 24–33]. 
Plasma PCT levels may be used to suggest the 
clinical stage of AP using routine clinical labora-
tory analysis. Similarly, increased PCT levels in 
AP may indicate the early stages of a bacterial 
infection. 

Our findings indicated that CRP, PTX-3, MPO 
and PCT levels increase in patients with AP and 
that they can be used as diagnostic factors to 
predict the severity of inflammation in AP. It was 
found that after treatment, there were significant 
reductions in biomarker levels. Our study is the 
first to document a  significant decrease in CRP, 
PTX-3, MPO and PCT levels after treatment of pa-
tients with AP. In the future, PTX-3 and PCT may 
implemented in hospitals and used on a  routine 
basis. There was no significant difference between 
the groups (mild and severe) when comparing 
amylase, CRP, PTX-3, PCT and MPO levels. Con-
sequently, the effect of conventional therapeutic 
approaches on early changes in inflammatory 
mediator release should be evaluated shortly af-
ter clinical symptoms develop. Despite these dif-
ficulties, studies are still very effective in finding 
new markers to predict the severity of AP. More 
clinical and experimental research is needed to 
understand how these biomarkers can help moni-
tor inflammation in AP.
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