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OZET

AKut pankreatitte plazma calprotektin degerleri

Amag: Plasma calprotectin degerinin akut pankreatit tanisinda kullanilabilirligini arastirmak.

Gere¢ ve Yontem: Bu prospektif calismaya akut pankreatit tanili 84 hasta dahil edildi. Erkek/kadin orani 36/48, ortlama yas 44 (19-81) idi.
Kontrol grubuna kasik fitigl ve pilonidal siniis operasyonu olacak 30 hasta dahil edildi. Erkek/kadin orani 20/10, ortalama yas 31 idi (21-56).
Kan ornekleri EDTA’ll tiipe alinip plazmalari ayrildiktan sonra -80°Cde saklandi. Plasma cal degeri ELISA yontemi ile ¢alisildi.

Bulgular: Cal degerleri 32 ile 490 ng/ml arasinda degisken ve AP vakalarinda kontrol grubuna oranla belirgin bir sekilde yUksekti (p=0.001).
Cal ve WBC degerleri (r=0.423 p=0.0001), cal ve CRP degerleri (r=0.282 p=0.012), cal ve amilaz degerleri (r=0.675 p=0.0001), cal ve lipaz
degerleri (r=0.595 p=0.0001) arasinda istatistiksel olarak anlamli, pozitif bir iliski vardi.

Sonug: Plasma calprotectin seviyesi akut pankreatitte nonspesifik olarak artmaktadir. Pankreatitin siddetini degerlendirmede siniflandiriimis
hasta gruplar tzerinde ¢alismalara ihtiyag vardir.

Anahtar kelimeler: Plazma calprotectin, akut pankreatit, tani

ABSTRACT

Plasma calprotectin values in acute pancreatitis

Objective: To investigate the usefulness of the plasma calprotectin values for diagnosis of acute pancreatitis.

Material and Methods: 84 patients who have been diagnosed as acute pancreatitis (AP) were included in this prospective study. Control
group (CG) included 30 patients with elective surgery for inguinal hernia or pilonidal sinus. Male to female ratio was 36/48 with a mean
age of 44 (19-81) for AP group and male to female ratio was 20/10 with a mean age of 31 (21-56) for control group. Blood samples were
taken to EDTA coated tube and then aliquots of serum were stored at -80°C for assaying. Serum Cal was determined using Cal ELISA Kit.
Results: Cal values were significantly higher in AP cases than in control group (p=0.001), value range from 32 to 490 ng/ml. There was a
statistically positive significant relationship between cal and WBC values (r=0.423 p=0.0001), between cal and CRP values (r=0.282 p=0.012),
between cal and amylase values (r=0.675 p=0.0001), between cal and lipase values (r=0.595 p=0.0001).

Conclusions: Plasma calprotectin levels increase nonspecifically with AP. Further studies are needed with larger number of patients who
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were classified according to the severity of AP.
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INTRODUCTION

alprotectin (Cal) S-100 is a 36 kD weighing heterodimer
belonging to the family of calcium binding proteins,
which is composed of light (MRP 8) and heavy (MRP 14)
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chains. It was first identified as an antimicrobial protein
in granules of neutrophils (1). Cal forms 60% of the total
cytosolic protein in neutrophils (2). Yui et al. found that,
the reason for the increase was the migration of leucocyte
to the site where an inflammation and tissue disruption
occurs (3-5). It’s released from stimulated neutrophils and
monocytes during cell death and cell rupture. It's also
found in plasma, urine and various body fluids as
dissolved, from as well as in the intestinal fluid and stool
(1). Cal levels in serum and various body fluids can be
used as a marker of inflammation. In the presence of an
ongoing cycle of inflammation increased levels of Cal can
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be detected in plasma, synovial fluid, urine, and stool
(6-8). Cal is a marker specific to acute inflammation (9).
Fecal Cal value increases with colorectal cancer,
inflammatory bowel disease, necrotizing enterocolitis
and celiac diseases. Fecal cal may be used as non-
invasive, non-specific marker for diagnosis of these
diseases (10-14). Also fecal Cal value could be important
for observation of activation and remission phases of
ulcerative colitis and Crohn’s disease (15-17).

Majority of the studies focused on fecal Cal values. Cal
levels in plasma were conducted for several organic
disorders acute inflammation for the cystic fibrosis, lung
infections and some of the rheumatic diseases. These
studies suggest that Cal can be used as a marker for an
acute inflammatory process (18-23).

There are few studies which indicate that in acute
inflammation Cal increases systemically so can be used as
a specific marker. In this study we aim to show effectively
of Cal levels in plasma for acute pancreatitis (AP).

MATERIAL AND METHODS

In this prospective study, 84 patients with AP diagnosis
who had been hospitalized in our General Surgery Clinic
between Jan 2013-May 2013, were included. 30 patients
were chosen as control group. Study was approved by
ethic committee of our hospital (02-2013).

Male to female ratio was 36/48 with a mean age of 44
(19-81) for AP group and male to female ratio was 20/10
with a mean age of 31 (21-56) for control group. Physical
examinations, urinanalysis, chest x-rays and abdominal
ultrasonographies were performed to all patients in AP
group. Infections other than pancreatitis was eliminated
regarding the diagnostic tests. Blood samples were
obtained before any treatment for Cal levels.

Blood samples for control group were obtained from the
elective pilonidal sinus and inguinal hernia patients who
were operated at our clinic. No local, systemic inflammation
or incarceration was observed in control group patients.
Patients with normal leukocyte (WB(), C-reactive protein
(CRP) values were included in the control group.

Age, WBC glucose, aspartate aminotransferase (AST),
lactate dehydrogenase (LDH), CRP values of patients who
has high plasma amylase and lipase were measured and
Ranson scores were recorded. For measuring plasma Cal
values, blood samples were taken to EDTA coated tube
and then aliquots of serum were stored at -80°C for

assaying. Blood samples were obtained for measurement
of Cal from both groups. The blood samples were
centrifuged for 15 minutes at 2000xg. Serum Cal was
determined using Cal ELISA Kit (Cat no: CK-E90177),
purchased from Eastbiopharm (China) following the
manufacturer’s instructions. The Human Cal ELISA was an
enzyme-linked immunosorbent assay for the quantitative
detection of human Cal. Cal levels were expressed as ng/
ml. The limit of detection of Cal was determined to be 20
ng/ml. The intra-assay and inter-assay coefficient
variations were <8.1% and <7.6%, respectively.

Statistical Analysis

In this study, statistical analysis was performed with
the package Statistical Software (Utah, USA). NCSS (Number
Cruncher Statistical System) 2007. Mann-Whitney-U test
used for the comparison of two groups and descriptive
statistical methods (mean, standard deviation) for
statistical analysis, the qualitative data compared with
Chi-square test, relationships between variables
determined with the Pearson correlation test. The results
of p<0.05 was accepted for the evaluation of significance.

RESULTS

Cal values were significantly higher in AP cases than in
control group (p=0.001), value range from 32 to 490 ng/ml
(Graphic 1). There was a statistically positive significant
relationship between cal and WBC values (Graphic 2)
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Graphic 1: Acute pancreatit and control group Calprotectin
values

12 Bakirkoy Tip Dergisi, Cilt 12, Say1 1, 2016 / Medical journal of Bakirkdy, Volume 12, Number 1, 2016



M. Cikot, A. Gedikbasl, 0. Kones, M. Karabulut, A. Kocatas, C. Akarsu, K. B. Temizgonul, S. Kapan, H. Alig

C-reactive protein (CRP)

35
r=0.282

& p=0.012
35
25 1 @
@
0
18 @ * L 3
®, @ <
10 + 33} % @ @ *
5 @ [ 7
¢ @ % @
o &Qﬁ‘f ] ¢ rY
100 400 500 600

Calprotectin (CAL)
Graphic 2: CRP and Calprotectin values for Acute pancreatitis
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Graphic 4: Amylase and Calprotectin values for Acute
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Table 1: Laboratory results of groups
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araphic 3: Leucocyte and Calprotectin values for Acute
pancreatitis
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araphic 5: Lipase and Calprotectin values for Acute
pancreatitis

Dunn’s Multiple Comparison Test Lipase Calprotectin AST ALT GGT LDH
Ranson 0/Ranson 1 0.029 0.011 0.033 0.434 0.360 0.002
Ranson 0/Ranson 2 0.049 0.016 0.0001 0.0001 0.004 0.0001
Ranson 1/Ranson 2 0.799 0.524 0.0001 0.001 0.008 0.005

(r=0.423 p=0.0001), between cal and CRP values (Graphic 3)
(r=0.282 p=0.012), between cal and amylase values
(Graphic 4) (r=0.675 p=0.0001), between cal and lipase
values (Graphic 5) (r=0.595 p=0.0001).

Also there was statistically significant differences
of calprotectin values between Ranson 0, Ranson 1
and Ranson 2 groups (p=0.021). Calprotectin values of
Ranson 0 group was significantly lower than Ranson
1 and Ranson 2 groups (p=0.011, p=0.016). There was
no statistically significant difference between

calprotectin levels of Ranson 1 and Ranson 2 groups
(p=0.524) (Table 1).

Area under the ROC curve was calculated (0.962+0.016)
for demonstration of the power of Cal in detecting AP. Cal
was a safe variable in the differentiation of AP. Cutoff
point for Cal>52.19, sensitivity 91.67, specificity 90,
positive predictive value 96.2, and negative predictive
value 79.4, LR + value was 9.17. Which means that the
possibility of AP in a patient with Cal value >52.19 is 9.17
times more likely than a patient with Cal value <52.19.
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DISCUSSION

Cal values increase in acute infections. Alteration of
fecal cal value is used as an indicator in inflammatory
bowel disease especially activation and remission
phases. It is stated that, increased levels of plasma Cal
values can be a promising marker with WBC and CRP for
diagnosis of AA (24). Plasma Cal value increases with AP.
Cal is found in mainly 60% of neutrophils cytosole and
also found within the cells of pancreas (25). There are
studies suggesting that in acute inflammation Cal
increases systemically. In this study we have recruited
patients with AP which has no other systemic or local
infection and WBC, CRP values were evaluated only
according to severity of AP. Alterations of WBC, CRP
values and relationships with plasma Cal were statistically

REFERENCES

1. Dale I, Fagerhol MK, Naesgaard I. Purification and partial
characterization of highly immunogenetic human leukocyte
protein, the L1 antigen. Eur ] Biochem 1983; 134: 1-6.

2. Stockley RA, Dale I, Hill SI, Fagerhol MK. Relationship of neutrophil
cytoplasmic protein (L1) to acute and chronic lung disease. Scand |
Clin Lab Invest 1984; 44: 629-639.

3. Yui S, Mikami M, Yamazaki M. Induction of apoptotic cell death in
mouse lymphoma and human leukemia cell lines by a calcium-
binding protein complex, calprotectin, derived from inflammatory
peritoneal exudate cells. ] Leuk Biol 1995; 58: 650-658.

4. Stritz |, Trebichavsky I. Calprotectin-a pleiotropic molecule in acute
and chronic inflammation. Physiol Res 2004; 53: 245-253.

5. Zhao L, Wang H, Sun X, Ding Y. Comparative proteomic analysis
identifies proteins associated with the development and
progression of colorectal carcinoma. FEBS | 2010; 277: 4195-4204.

6. Ten H, Brandsnes, Dale S, Holtlund J, Skuibina E, Schjensby H, Johne
B. Improved assay for fecal cal. Clin Chim Acta 2000; 292: 41-54.

7. Konikoff MR, Denson LA. Role of fecal cal as a biomarker of
intestinal inflammation in inflammatory bowel disease. Inflamm
Bowel Dis 2006; 12: 524-534.

8. Roseth AG, Aadland E, Jhansen ], Raknerud N. Assessment
of disease activity in ulcerative colitis by fecal Cal, a novel
granulocyte marker protein. Digestion 1997; 58: 176-180.

9. Husebye E, Ton H, Johne B. Biological variability of fecal Cal in
patients referred for colonoscopy without colonic inflammation or
neoplasm. Am ] Gastroenterol 2001; 96: 2683-2687.

10. Kristinsson J, Armbruster CH, Ugstad M, et al. Fecal excretion
of calprotectin in colorectal cancer: relationship to tumor
characteristics. Scand ] Gastroenterol 2001; 36: 202-207.

11. Kristinsson ], Reseth A, Fagerhol MK, et al. Fecal calprotectin
concentration in patients with colorectal carcinoma. Dis Colon
Rectum 1998; 41: 316-321.

significant, suggesting that cal increases in acute
inflammation. Rising values of amylase and lipase
represents pancreatic tissue damage. Also there was a
statistical significant relationship between plasma cal
values and amylase, lipase levels which is another
important consequence that represents cal increases in
pancreatic tissue destruction and inflammation. WBC and
CRP levels are the parameters which are commonly used
in the diagnosis and follow-up of local or systemic acute
inflammatory processes. Our results show that Cal can be
used as a marker of acute inflammation by these means.
Increase in the value plasma Cal is not specific for AP.
Further studies needed to be designed with larger
number of patients which classified according to the AP
severity for figuring out the use of cal value as a parameter
for predicting the severity of AP.

12. Burri E, Beglinger C. Faecal calprotectin-a useful tool in the
management of inflammatory bowel disease. Swiss Med WKkly
2012; 142: 13557.

13. Aomatsu T, Yoden A, Matsumoto K, Kimura E, Inoue K, Andoh A,
Tamai H. Fecal calprotectin is a useful marker for disease activity
in pediatric patients with inflammatory bowel disease. Dig Dis Sci
2011; 56: 2372-2377.

14. Ho GT, Lee HM, Brydon G, et al. Fecal calprotectin predicts the
clinical course of acute severe ulcerative colitis. Am ] Gastroenterol
2009; 104: 673-678.

15. Deshpande AR, Strobel S. Prediction of Crohn’s disease relapse with
faecal calprotectin in infliximab responders: a prospective study.
Aliment Pharmacol Ther 2011; 34: 586.

16. Jensen MD, Kjeldsen J, Nathan T. Fecal calprotectin is equally
sensitive in Crohn’s disease affecting the small bowel and colon.
Scand ] Gastroenterol 2011; 46: 694-700.

17. Thuijls G, Derikx JP, Prakken FJ, et al. A pilot study on potential new
plasma markers for diagnosis of acute appendicitis. Am ] Emerg
Med 2011; 29: 256-260.

18. Johne B, Fagerhol MK, Lyberg T, et al. Functional and clinical aspects
of the myelomonocyte protein cal. Mol Pathol 1997; 50: 113-123.

19. Berntzen HB, Olmez U, Fagerhol MK, Munthe E. The L1 protein as
a new indicator of inflammatory activity in patients with juvenile
rheumatoid arthritis. ] Rheumatol 1991; 18: 1338-1339.

20. Haga HJ, Brun ]G, Berntzen HB, Cervera R, KhamashtaM, Huges GRV.
Cal in patients with systemic lupus erythematosous: relation to
clinical and laboratory parameters of disease activity. Lupus 1993;
2: 47-50.

21. Golden BE, Clohessy PA, Russell G, Fagerhol MK. Cal as a marker of
inflammation in cystic fibrosis. Arch Dis Child 1996; 74: 136-139.

22. Stockley RA, Dale 1, Hill SL, Fagerhol MK. Relationship of neutrophil
cytoplasmic protein (L1) to acute and chronic lung disease. Scand J
Clin Lab Invest 1984; 44: 629-634.

14 Bakirkoy Tip Dergisi, Cilt 12, Say1 1, 2016 / Medical journal of Bakirkdy, Volume 12, Number 1, 2016



M. Cikot, A. Gedikbasl, 0. Kones, M. Karabulut, A. Kocatas, C. Akarsu, K. B. Temizgondl, S. Kapan, H. Alig

23. Golden BE, Clohessy PA, Russell G, and Fagerhol MK. Calprotectin as 25. Carroccio A, Rocco P, Rabitti PG, et al. Plasma calprotectin levels
a marker of inflammation in cystic fibrosis. Arch Dis Child 1996; 74: in patients suffering from acute pancreatitis. Dig Dis Sci 2006; 51:
136-139. 1749-1753.

24. Bealer JF, Colgin M. S100A8/A9: a potential new diagnostic aid for
acute appendicitis. Acad Emerg Med 2010; 17: 333-336.

Bakirkdy Tip Dergisi, Cilt 12, Say1 1, 2016 / Medical Journal of Bakirkdy, Volume 12, Number 1, 2016 15



