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Abstract

Acute pancreatitis (AP) is not consistent in terms of its clinical presentation and severity.
Various biochemical parameters, computerized tomography and certain scoring systems are
used for this purpose and to determine the need for intensive care.
Methods: In these study patients of AP, who presented with the onset of symptoms by or
before 48 hours were included. Blood samples were collected for the estimation of
procalcitonin (PCT) on day of admission. Early identification of patients who develop
severe acute pancreatitis would enable the selection of patients from early intensive
management as severe acute pancreatitis is characterized by the development of systemic
inflammation. This study was conducted to see whether procalcitonin, a marker of systemic
inflammation, differentiated between patients with pancreatitis and other diseases.
Purpose of the present study carried out was to evaluate the relevance of procalcitonin as
a predictor of disease.
Result: Of 115 patients of AP, 70% were male; mean age of presentation was 47 (ranged
18-90) years. Commonest risk factor for AP was gall stone disease (56.5%) followed by
alcohol (19.1%). In 17.4 % of the patients, cause was idiopathic.
Conclusion: Serum PCT is potentially a simple and a reliable early biomarker in predicting

the severity of AP; however require further research to confirm its accuracy.

Introduction

Acute pancreatitis (AP) is an essential medical
condition and carries significant mortality and
morbidity if not recognized and managed properly. AP
is a disorder with devastating consequences.(1)

Although most episodes are mild and self-limiting,
about one fifth patient develops a severe attack that
can be fatal.(2, 3) Early deaths in AP, within the first
week, are due to multi-organ dysfunction syndrome
(MODS) whereas late mortality is a consequence of
local or systemic infections.(4) Therefore, early

prediction of severe attacks is important, as it enables
the timely administration of intensive supportive
therapy and the early detection of complications.

Diagnosis is based on the presence of at least two of
the following three features: Abdominal pain;
increased pancreatic amylase, and/or lipase levels to
≥3 times the upper limit of normal; and imaging tests
showing characteristic findings of acute
pancreatitis.(5)
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Several inflammatory markers are being used
routinely in various hospitals in India to assess the
prognosis of patients with acute pancreatitis. Among
these are the total and differential leukocyte counts,
erythrocyte sedimentation rate, and C-reactive protein
(CRP) & Procalcitonin (PCT). Various scoring
systems such as the Ranson’s scores have also been
used to stratify patients with acute pancreatitis.

Procalcitonin (PCT) is a calcitonin propeptide
(molecular mass 13 kDa) made up of 116 amino acids.
It is reported to increase early in severe infection and
inflammation. (6, 7). Several studies on plasma PCT
have demonstrated its role in the diagnosis of sepsis,
prognosis of acute severe pancreatitis, and even as a
prognostic marker following major surgery.(5, 6, 8-
10). Beyond its value for the diagnosis of sepsis, PCT
has also proved to be useful in monitoring the course
and severity of the systemic inflammatory.

In general population, PCT is synthesized as the
intracellular prohormone of calcitonin in the C cells of
the thyroid gland and it is found in plasma as traces
(~0.1 ng/ml). PCT was measured earlier by manual
immunochemistry based method BRAHMS Kryptor
assay; nowadays newer generation PCT assays are
available like (Siemens and Roche), these are fully
automated diagnostic analysers. In systemic infection
or inflammatory state, PCT blood level increase within
3-6 hours, and continues till inflammatory process
stays. Research says neuroendocrine cells of kidneys
and lungs are possible source of PCT during state of
sepsis and severe inflammation, the plasma
concentration may ranges between 1 ng/ml and 1000
ng/ml; (11-14). Serum PCT is an ideal marker to
diagnosis early sepsis and inflammatory condition due
to its short halflife (approximately 24 hours) and
thereby helps in monitoring disease progression (15).
The major complications of acute pancreatitis are
infected pancreatic necrosis, sepsis, and multi-organ
failure and expect increase serum PCT levels; values
above 0.5 ng/ml are considered abnormal (16). In this
study we have investigated the appropriate cutoff
values of serum PCT in different degree of severity of
AP and assessed its validity as a prognostic marker.
Most of the studies on PCT have focused mainly on
patients with sepsis in the ICU setting and on patients
with acute pancreatitis. Information regarding the role
of PCT as a marker of acute inflammation in our
population is grossly inadequate. It is an established
fact that ethnic and racial variations exist among
various population groups even when it comes to
interpretation of serological tests. Thus, Western data

regarding these serological markers may not be
applicable to our population. Hence, it is important to
have data regarding the levels of various serological
markers of inflammation in our own population so that
they can be used routinely as diagnostic adjuncts,
indicators for intervention, and prognostic markers for
patients presenting with acute abdomen in our part of
the world.

Initiating a step in this direction, this study aims to
analyze the prognostic efficacy of plasma
procalcitonin in patients presenting with acute
pancreatitis and compare it with other prognostic
indicators.

Methods

This is a prospective comparative study .115 patients
who were clinically suspected to have AP were
included in the study. The diagnosis of AP was based
on acute upper abdominal pain radiating to back
associated with a serum amylase level greater than
three times the normal value or an elevated serum
lipase level. Case that had the features suggestive of
chronic pancreatitis, patients not giving written
consent, patients with a history of trauma were
excluded from the study. The cases were evaluated
thoroughly in accordance with the standard practice,
which included thorough history taking, general
examination, systemic examination, laboratory
investigations and imaging studies. Blood samples
were sent for estimation of serum amylase level,
serum lipase level, serum electrolytes, creatinine,
blood urea nitrogen, liver function test, arterial blood
gas analysis, complete haemogram, coagulation
profile, lipid profile, CRP levels, and blood or urine
culture in febrile patients. These investigations were
repeated in accordance to the need and as per hospital
protocols after admission. Serum PCT was measured
within first 24 h after admission. Appropriate data
were recorded to permit calculation of the Ranson’s
scores. Ranson’s score was calculated at and 48 hrs
after admission. Patients with Ranson’s score ≥ 3 were
considered severe form of AP.

Patients were considered to have alcoholic pancreatitis
if they consumed alcohol on a regular basis, or had
alcohol binge prior to the onset of symptoms. Patients
were diagnosed as a case of gallstone pancreatitis if
gallstones are found in USG or with the previous
history of gallstones. Rests of all were labeled as
idiopathic pancreatitis. All the patients were admitted
and managed with adequate intravenous fluids,
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analgesics, and prophylactic antibiotic therapy if
indicated. Patients with vomiting were kept nil per oral
soon after admission and nasogastric aspiration was
done. Oral feeding was permitted as early as possible.

Results

Among 115 patients 70 (70%) were males and 45
(45%) were females. In our study on analyzing the

etiology, we observed that the etiologies of AP
included gallstone (56.5%), alcoholic (19.1%),
idiopathic (17.4%), drug (4.3%), Hypercalcemia
(0.9%), hypertriglyceridemia (0.9%) and post-ERCP
(0.9%) shown in Table 1.

Table 1 showing sex, various age group, etiology and clinical presentation

Patient characteristics Number of cases Percentage (%)
sex
Male 70 60.9
Female 45 39.1
Age group(years)
<20 0 0
20-39 43 37.4
40-59 44 38.3
60-70 and above 28 24.3
Etiology
Biliary 65 56.5
Alcoholic 22 19.1
Idiopathic 20 17.4
Drug 5 4.3
Hypercalcemia 1 0.9
Hypertriglycedemia 1 0.9
Post- ERCP 1 0.9
Clinical presentation
Pain radiating to back 27 23
Non radiating pain 84 73
Vomiting 71 61.7
Abdomen tenderness 55 47.5
Guarding 26 22.6
illeus 23 20

Discussion

Acute pancreatitis (AP), defined as the acute
nonbacterial inflammatory condition of the pancreas,
is derived from the early activation of digestive
enzymes found inside the acinar cells, with variable
compromise of the gland itself, nearby tissues, and
other organs.

AP is a major surgical challenge and assessment of
severity of AP is important for early identification of
risk of complications and mortality and also in
improving outcome.(17) The ideal predictor of the
severity of AP is described as being simple, highly
sensitive, highly specific, safe, reproducible and cheap
and can be rapidly performed.(18)The nature and

purpose of this research work was to evaluate the
ability of the serum PCT as a single biochemical
marker in predicting the severe acute pancreatitis
(SAP). In 2000 Toh et al. conducted a prospective
study and they found AP was more common in
males.(19) Similarly, in our study there was male
predominance. Toouli et al. found AP is more
common in the age group 40-60 years, however in our
study it was 40-50 years. (20)

Forsmark et al. mentioned in their review article that
gallstones (40%) was most common cause of AP
followed by alcohol (30%).(21) In our study also,
gallstones (56.5%) was found the commonest cause of
AP followed by alcohol (19.1%) and idiopathic
(17.4%).
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The present study was intended to ascertain the best
cut-off values of PCT to stratify severity in AP and
assess efficacy of various severity indices in predicting
their end result. Severity is defined by the emergence
of local complications and/or distant organ
dysfunction: 10% to 20% of patients meet a SAP
attack, associated with both local and systemic
complications, resulting a prolonged hospital stay and
high morbidity and mortality (22). Early diagnosis and
assessment of disease severity at admission is central
to appropriate clinical management. Prognostic criteria
can be classified into four categories: clinical signs,
biochemical indicators, multi-factor grading systems
and imaging procedures. Within 48h of admission,
clinical assessment is as accurate, if not better than
any other means of assessing the prognosis of acute
pancreatitis. Several multi-factor grading systems have
been devised to identify patients at higher risk.
Various biochemical assays, quantify the products
released by the pancreas as consequence of
inflammatory reaction, have been developed to
identify severe disease and/or pancreatic necrosis
before the occurrence of multiple organ dysfunctions.
The scoring systems of patients with AP helps in many
ways, clinicians are aware of potential severity of
disease and can be used comparison tool to assess
effectiveness of new treatment within and between
patient series. Sadly, at the moment the scoring
systems are often insufficient to predict severity and
recognize early organ failure (23-25). Therefore, a
reliable scoring system or single biomarkers that
adequately characterize the severity of AP is
warranted. In this study; PCT was used a simple single
biomarker topredict the severity of AP.

The most important step in the diagnosis and treatment
of acute pancreatitis is differentiation between severe
and mild cases. Scoring systems are employed to
determine the severity of acute pancreatitis as soon as
possible and to identify any need for intensive care. To
determine the Ranson’s score, which is used to
establish the severity of pancreatitis, 11 parameters are
evaluated and the waiting time is 48 h. The APACHE
II scoring system, on the other hand, is a practical
method that includes the patient’s age and chronic
disease state as well as 12 physiological values. (21)
Thus, there is a recognized need for a method for
determining the severity of acute pancreatitis which
can be applied daily, can easily be evaluated, which is
practical and has a high rate of specificity and
accuracy. PCT is a glycoprotein that increases
selectively in cases of bacterial inflammation, sepsis,
and multi-organ failure. In normal healthy individuals,

PCT is synthesized as the intracellular prohormone of
calcitonin in the C-cells of the thyroid gland, and it is
found at picogram levels in the plasma (~0.05 ng/ml).
In cases of severe inflammations and sepsis, however,
the plasma concentration ranges between 1 ng/ml and
1000 ng/ml; possible sources of this PCT are
neuroendocrine cells in the lungs and kidneys.(19,21)
A large number of studies have assessed the role of
plasma PCT and compared it to other inflammatory
markers in predicting the severity of pancreatitis and
the development of infected necrosis.(26-32)These
studies have shown that plasma PCT is a good marker
for predicting severity and development of organ
failure in acute pancreatitis and as well as predicting
the development of infected pancreatic necrosis.

A prospective international multicenter study by Rau
et al. (33) assessed the role of plasma PCT in the
development of pancreatic infections and overall
prognosis of severe acute pancreatitis. In their study,
they monitored both plasma PCT and CRP values
routinely and concluded that monitoring of plasma
PCT allows early and reliable assessment of clinically
relevant infections and overall prognosis in acute
pancreatitis and thereby contributed improved
stratification of patients at risk to develop major
complications.

In a prospective study by Kim et al.(34) assessed the
role of PCT in early prediction severe acute
pancreatitis and concluded that PCT levels of 0.5
ng/ml has only sensitivity and specificity of 87% and
24%, respectively, whereas Ranson’s score of ≥3 has
sensitivity and specificity of 92% and 97%,
respectively.

Conclusion

Certain predictive methods, such as the Ranson’s
score, CTSI score have been established as important
methods for assessing the severity of AP but these
multifactorial scoring systems are complex and hard to
use in clinical bases. Serum PCT is an early marker of
systemic bacterial infection, sepsis, and multi-organ
failure. In this study, it was found that increased serum
levels of PCT serve as a promising simple biomarker
of prediction of severity of AP with better accuracy
when compared with other scoring systems. Therefore,
serum PCT as an index marker to assess the severity
of AP can be used instead of complex scoring systems
like Ranson’s and BCTSI and CRP.



Int. J. Adv. Multidiscip. Res. (2019). 6(3): 15-20

19

References

1. Banuelos-Andrio L, Espino-Hernandez M, Ruperez-
Lucas M, Villar-Del Campo MC, Romero-Carrasco
CI, Rodriguez-Caravaca G. Usefulness of
analytical parameters in the management of
paediatric patients with suspicion of acute
pyelonephritis. Is procalcitonin reliable? Rev Esp
Med Nucl Imagen Mol. 2017;36(1):2-6.

2. Uhl W, Warshaw A, Imrie C, Bassi C, McKay CJ,
Lankisch PG, et al. IAP guidelines for the surgical
management of acute pancreatitis. Pancreatology.
2002;2(6):565-73.

3. Beger HG, Rau BM. Severe acute pancreatitis:
clinical course and management. World J
Gastroenterol. 2007;13(38):5043-51.

4. Oczenski W, Fitzgerald RD, Schwarz S.
Procalcitonin: a new parameter for the diagnosis of
bacterial infection in the peri-operative period. Eur
J Anaesthesiol. 1998;15(2):202-9.

5. Maruna P, Frasko R, Gurlich R. Plasma
procalcitonin in patients with ileus relations to
other inflammatoryparameters. Physiol Res
2008;57:481-6.

6. Assicot M, Gendrel D, Carsin H, Raymond J,
Guilbaud J, Bohuon C. High serum procalcitonin
concentrations in patients with sepsis and infection.
Lancet 1993;341:515-8.

7. Karzai W, Oberhoffer M, Meier-Hellmann A,
Reinhart K. Procalcitonin--a new indicator of the
systemic response to severe infections. Infection
1997;25:329-34.

8. Simon L, Gauvin F, Amre DK, Saint-Louis P,
Lacroix J. Serum procalcitonin and C-reactive
protein levels as markers of bacterial infection: A
systemic review and meta-analysis. Clin Infect Dis
2004;39:206-17.

9. Rau BM, Kemppainen EA, Gumbs AA, Buchler
MW, Wegscheider K, Bassi C, et al. Early
assessment of pancreatic infections and overall
prognosis in severe acute pancrea-titis by
procalcitonin (PCT): A prospective international
multicenter study. Ann Surg 2007;245:745-54.

10. Maruna P, Gurlich R, Frasco R, Chachkhiani I,
Marunova M, Owen K, et al. Procalcitonin in the
diagnosis of postoperative complications. Sb Lek
2002;103:283-95.

11. Assicot M, Gendrel D, Carsin H, Raymond J,
Guilbaud J, et al. (1993) High serum procalcitonin
concentrations in patients with sepsis and infection.
Lancet 341: 515-518.

12. Karzai W, Oberhoffer M, Meier-Hellmann A,
Reinhart K (1997) Procalcitonin-a new indicator of
the systemic response to severe infections.
Infection 25: 329-334.

13. Le Moullec JM, Jullienne A, Chenais J, Lasmoles
F, Guliana JM, et al. (1984) The complete
sequence of human preprocalcitonin. FEBS Lett
167: 93-97.

14. Dandona P, Nix D, Wilson MF, Aljada A, Love J,
et al. (1994) Procalcitonin increase after endotoxin
injection in normal subjects. Clin Endocrinol
Metab 79: 1605-1608.

15. Al-Nawas B, Krammer I, Shah PM (1996)
Procalcitonin in diagnosis of severe infections. Eur
J Med Res 1: 331-333.

16. Assicot M, Gendrel D, Carsin H, Raymond J,
Guilbaud J, et al. (1993) High serum procalcitonin
concentrations in patients with sepsis and infection.
Lancet 341: 515-518.

17. Munsell MA, Buscaglia JM. Acute pancreatitis. J
Hosp Med. 2010;5(4):241-50.

18. Shabbir S, Jamal S, Khaliq T, Khan ZM.
Comparison of BISAP score with Ranson’s score
in determining the severity of acute pancreatitis. J
Coll Physicians Surg Pak. 2015;25(5):328-31.

19. Toh SK, Phillips S, Johnson CD. A prospective
audit against national standards of the
presentation and management of acute pancreatitis
in the South of England. Gut. 2000;46(2):239-43.

20. Toouli J, Brooke-Smith M, Bassi C, Carr-Locke D,
Telford J, Freeny P, et al. Guidelines for the
management of acute pancreatitis. J Gastroenterol
Hepatol. 2002;17 Suppl:S15-39.

21 Forsmark CE, Vege SS, Wilcox CM. Acute
pancreatitis. N Engl J Med. 2016;375(20):1972-81.

22. Servin-Torres E, Velazquez-Garcia JA,
Delgadillo-Teyer G, Galindo- Mendoza L, Bevia-
Perez F, et al. (2009) Severe acute pancreatitis:
surgical management in a third-level hospital. Cir
Cir 77: 407-410.

23. Dervenis C, Bassi C (2000) Evidence-based
assessment of severity and management of acute
pancreatitis. Br J Surg 87: 257-258.

24. Lempinen M, Puolakkainen P, Kemppainen E
(2005) Clinical value of severity markers in acute
pancreatitis. Scand J Surg 94: 118-123.

25. Wyncoll DL (1999) The management of severe
acute necrotizing pancreatitis: an evidence- based
review of the literature. Intensive Care Med 25:
146-156.



Int. J. Adv. Multidiscip. Res. (2019). 6(3): 15-20

20

26. Kylänpää-Bäck ML, Takala A, Kemppainen EA,
Puolakkainen PA, Leppäniemi AK, Karonen SL, et
al. Procalcitonin, soluble interleukin-2 receptor,
and soluble E-selectin in predicting the severity of
acute pancreatitis. Crit Care Med 2001;29:63-9.

27. Mándi Y, Farkas G, Takács T, Boda K, Lonovics
J. Diagnostic relevance of procalcitonin, IL-6, and
sICAM-1 in the prediction of infected necrosis in
acute pancreatitis. Int J Pancreatol 2000;28:41-9.

28. Modrau IS, Floyd AK, Thorlacius-Ussing O. The
clinical value of procalcitonin in early assessment
of acute pancreatitis. Am J Gastroenterol
2005;100:1593-7.

29. Mofidi R, Suttie SA, Patil PV, Ogston S, Parks
RW. The value of procalcitonin at predicting the
severity of acute pancreatitis and development of
infected pancreatic necrosis: Systematic review.
Surgery 2009;146:72-81.

30. Muller C, Uhl W, Printzen G, Gloor B,
Bischofberger H, Tcholakov O, et al. Role of
procalcitonin and granulocyte colony stimulating
factor in the early prediction of in-fected necrosis
in severe acute pancreatitis. Gut 2000;46:233-8.

31. Rau B, Steinbach G, Gansauge F, Mayer J,
Grunert A, Beger H. The potential role of
procalcitonin and interleukin 8 in the prediction of
infected necrosis in acute pancreatitis. Gut
1997;41:832-40.

32. Riché FC, Cholley BP, Laisné MJ, Vicaut E, Panis
YH, Lajeunie EJ, et al. Inflammatory
cytokines, C reactive protein, and procalcitonin as
early predictors of necrosis infection in acute
necrotizing pancreatitis. Surgery 2003;133:257-62

33. Rau BM, Kemppainen EA, Gumbs AA, Buchler
MW, Wegscheider K, Bassi C, et al. Early
assessment of pancreatic infections and overall
prognosis in severe acute pancrea-titis by
procalcitonin (PCT): A prospective international
multicenter study. Ann Surg 2007;245:745-54.

34. Kim BG, Noh MH, Ryu CH, Nam HS, Woo SM,
Ryu SH, et al. A comparision of the BISAP score
and serum procalcitonin for predicting the severeity
of aute pancreatitis. Korean J Intern Med
2013;28:322-9.

Access this Article in Online

Website:
www.ijarm.com

Subject:
Medical Sciences

Quick Response Code

DOI:10.22192/ijamr.2019.06.03.003

How to cite this article:
Sanjay Kisanrao Khopade, Satish Jain. (2019). Procalcitonin: A predictor for Acute Pancreatitis. Int. J. Adv.
Multidiscip. Res. 6(3): 15-20.
DOI: http://dx.doi.org/10.22192/ijamr.2019.06.03.003


