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Abstract
Background: Acute pancreatitis is an inflammatory disease of the exocrine pancreas with rapid onset. The present study was conducted to
assess the usefulness of CRP, PMN elastase, PCT and IL- 6 as prognostic factors in patients with acute pancreatitis. Subjects and Methods: The
present study comprised 53 patients who presented with a diagnosis of Acute Pancreatitis. CRP was estimated by turbidimetric immunoassay
using CRP/U2A-000 kit. PMN-Elastase was estimated by solid-phase enzyme immunoassay. Procalcitonin was estimated by the immuno-
chromatographic test. IL-6 was estimated by Immuno-enzymatic assay. Results: There were 47 males and 6 females in the present study. The
mean± SD CRP in patients with mild pancreatitis was 44.35±53.04 and in severe pancreatitis was 174.80±14.55, PCT was seen in 4 in mild
pancreatitis patients and 12 in severe pancreatitis patients, PMN- elastase level was 3.89±1087 in mild pancreatitis and 3.99±2.75 inn severe
pancreatitis patients, IL-6 level was 129.63±319.08 in mild pancreatitis and 1166.76±818.06 in severe pancreatitis patients. The difference was
significant (P< 0.05). CRP had higher (100) specificity as compared to PCT (81), PMN- E (10) and IL- 6 (90), Specificity found to be 88, 81,
97 and 94 respectively, PPV was 84, 74, 67 and 90 respectively, NPV was 100, 87, 62 and 94 respectively, accuracy was 92, 81, 62 and 92
respectively, AUC was 0.97, 0.81, 0.43 and 0.95 respectively. Conclusion: Authors found that CRP is the single best predictor of the severity
of acute pancreatitis. IL-6 and PCT also are reliable predictors. PMN-Elastase needs to be assessed in patients with acute pancreatitis presenting
early in the course of the illness.
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Introduction

Acute pancreatitis (AP) is an inflammatory disease of the
exocrine pancreas with rapid onset, fast and uncontrollable
progress, which ranges from self-limited disease to severer
progressive disease with organ dysfunction and death. [1] AP
may develop into severe acute pancreatitis (SAP) that is asso-
ciated with multiple organ failure and systemic inflammatory
response syndrome (SIRS). [2] Acute pancreatitis is an inflam-
matory process that occurs in a normal organ and is diagnosed
mainly by acute abdominal pain associated with a concomi-
tant rise of serum amylase and lipase concentrations. Gall-
stone migration into the common bile duct and alcohol abuse
accounts for most of the etiologies of the disease. Usually, the
injury is mild, but 20% of the patients have a severe injury
and, among them, 15 to 25% will die. [3]C-reactive protein
(CRP), a kind of inflammatory factor and a sensitive indica-

tor for chronic inflammation diagnosis, is obviously increased
in tissue damage and acute inflammation, being a marker
reflecting inflammation. Procalcitonin (PCT) level is signif-
icantly increased in inflammation, infection, and organ fail-
ure, so it can be used as an evaluation index for infection.
The main component of leukocytes in the peripheral blood
of normal people is neutrophils, the ratio of which is signifi-
cantly increased in inflammation and bacterial infection. [4] IL-
6 is the principal stimulus for acute-phase protein synthesis in
the liver and constitutes the main mediator in the synthesis of
fibrinogen, CRP, and hepcidin. The role of IL-6 in the early
and accurate prediction of severity in AP was confirmed by
numerous studies. [5] PMN elastase is one of the serine pro-
teases found in the granules of neutrophils. Granulocyte infil-
tration and activation which occurs as a first-line defense fol-
lowing tissue injury lead to the release ofmultiplemicrobicidal
products, including reactive oxygen species, cationic peptides,
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eicosanoids and proteolytic enzymes. [6] The present study was
conducted to assess the usefulness of CRP, PMN elastase, PCT
and IL- 6 as prognostic factors in patients with acute pancre-
atitis.

Subjects andMethods

The present study was conducted in the department of
general surgery. It comprised of 53 patients with acute
pancreatitis. Inclusion criteria were patients who present with
acute pancreatitis within 72 hours of the onset of symptoms.
Exclusion criteria were patients who presented more than 72
hours after the onset of symptoms. All patients were informed
regarding the study and their consent was obtained. Ethical
clearance was obtained before starting the study. A detailed
history including presenting complaints, past illness, personal
history, treatment history was taken including etiological risk
factors. A detailed general and systemic examination were
done. CRPwas estimated by turbidimetric immunoassay using
CRP/U2A-000 kit of ‘APTEC Diagnostics NV’. The normal
range was 0-6.7 mg/L. PMN-Elastase was estimated by solid-
phase enzyme immunoassay using AESKULISA Elastase
REF 3305 of AESKU Diagnostics, Germany. The normal
range was 0-10 U/ml. Procalcitonin was estimated by an
immuno-chromatographic test using BRAHMS PCT-Q of
BRAHMS, Henningsdorf. A value of <0.5 ng/ml was taken
as normal. IL-6 was estimated by an immuno-enzymatic assay
using IL-6-EASIA-CE KAP 1261 of BIOSOURCE, Belgium.
The normal range was 0-28 pg/ml. Results were subjected to
statistics.

Results

Table 1: Distribution of patients (N=53)
Gender Males Females
Number 47 6

[Table 1] shows that there were 47 males and 6 females in the
present study.

[Table 2], [Graph 2] shows that mean± SD CRP in patients
with mild pancreatitis was 44.35±53.04 and in severe
pancreatitis was 174.80±14.55, PCT was seen in 4 in mild
pancreatitis patients and 12 in severe pancreatitis patients,
PMN- elastase level was 3.89±1087 in mild pancreatitis and
3.99±2.75 inn severe pancreatitis patients, IL-6 level was
129.63±319.08 in mild pancreatitis and 1166.76±818.06 in
severe pancreatitis patients. The difference was significant (P<
0.05).

[Table 3] shows that CRP had higher (100) specificity as
compared to PCT (81), PMN- E (10) and IL- 6 (90), Specificity
found to be 88, 81, 97 and 94 respectively, PPV was 84, 74, 67

Figure 1: Distribution of patients

Figure 2: Assessment of CRP, PCT, PMN- E and IL- 6

and 90 respectively, NPV was 100, 87, 62 and 94 respectively,
accuracy was 92, 81, 62 and 92 respectively, AUC was 0.97,
0.81, 0.43 and 0.95 respectively.

Discussion

The factors causing SAP are complex and closely related
to bad living habits, gallstones, alcohol, etc. It has the
characteristics of critical illness, many complications and
a high fatality rate. [7] Moreover, with the improvement of
living standards, its incidence rate is increasing year by
year. Although the vast majority of SAP patients can be
cured without complications, as many as 25% of those
hospitalized in ICU for 2 weeks, even after treatment, will
suffer from serious complications or even death. Therefore,
early diagnosis and evaluation of SAP are of great significance
for the treatment and prognosis of patients. [8] The present
study was conducted to assess the usefulness of CRP, PMN
elastase, PCT and IL- 6 as prognostic factors in patients with
acute pancreatitis. In the present study, out of 53 patients,
there were 47 males and 6 females in the present study. Liang
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Table 2: Assessment of CRP, PCT, PMN- E and IL- 6
Variables (mean ± SD) Mild pancreatitis (n=32) Severe pancreatitis (n=21) P-value
CRP 44.35±53.04 174.80±14.55 0.000
PCT (n, %) 4 (12.50) 12 (57.14) 0.001
PMN-E 3.89±1087 3.99±2.75 0.88
IL-6 129.63±319.08 1166.76±818.06 0.00

Table 3: Sensitivity and Specificity of Markers
Variables Sensitivity Specificity PPV NPV Accuracy AUC
CRP 100 88 84 100 92 0.9754
PCT 81 81 74 87 81 0.8110
PMN- E 10 97 67 62 62 0.4301
IL- 6 90 94 90 94 92 0.9539

et al, [9] explored the significance of procalcitonin (PCT), C-
reactive protein (CRP) and neutrophil ratio (N%) in the early
diagnosis, treatment, and prognosis of severe acute pancreatitis
(SAP). A total of 104 patients with SAP (SAP group) and
101 patients with mild acute pancreatitis (MAP) (MAP group)
were enrolled. The PCT and CRP in serum were detected by
a full-automatic biochemical analyzer, and N% in peripheral
blood was measured by a hemocyte analyzer. The peripheral
blood PCT, CRP, and N% in the SAP group were significantly
higher than those in the MAP group (P<0.001). Multivariate
Logistic regression analysis showed that acute physiology and
chronic health evaluation II (APACHE II) score, Ranson score,
PCT, CRP, and N% were independent risk factors for SAP.
The receiver operating characteristic (ROC) curve showed that
the area under the curve (AUC) of PCT, CRP, and N% in
diagnosing SAP was 0.906, 0.840, and 0.834 respectively,
while that of combined detection was 0.972. The AUC of PCT,
CRP, and N% in diagnosing SAP death was 0.907, 0.900,
and 0.894, respectively. We found that mean± SD CRP in
patients with mild pancreatitis was 44.35±53.04 and in severe
pancreatitis was 174.80±14.55, PCT was seen in 4 in mild
pancreatitis patients and 12 in severe pancreatitis patients,
PMN- elastase level was 3.89±1087 in mild pancreatitis and
3.99±2.75 inn severe pancreatitis patients, IL-6 level was
129.63±319.08 in mild pancreatitis and 1166.76±818.06 in
severe pancreatitis patients. The difference was significant
(P< 0.05). Blamey et al, [10] have shown the sensitivity of
100% of IL- 6, NPV of 100% by using a cut-off of 130.
The overall accuracy came down from 83% with a cut-
off of 130 to 75% when a cut of 120 was used. Imrie et
al, [11] have studied the time kinetics of changes in plasma
concentrations of PMN-Elastase, various cytokines and acute
phase reactants in acute pancreatitis. Their study has shown
PMN-E reaches its maximum concentration early on the first
day and gradually decreases thereafter. Most of the patients
in our study presented beyond 12-16 hours from the onset of

symptoms. Hence, PMN-Elastase may probably be of benefit
in those patients who present very early in the course of
pancreatitis. CRP had higher (100) specificity as compared to
PCT (81), PMN- E (10) and IL- 6 (90), Specificity found to
be 88, 81, 97 and 94 respectively, PPV was 84, 74, 67 and
90 respectively, NPV was 100, 87, 62 and 94 respectively,
accuracy was 92, 81, 62 and 92 respectively, AUC was 0.97,
0.81, 0.43 and 0.95 respectively. Kylanpaa-Back et al, [12]
using a strip test, evaluated PCT on day 0 and day 1 and
showed a sensitivity of 92%with an NPV as high as 97%. This
Finnish study is probably the only recent study that has shown
PCT to be superior to CRP in predicting the severity of AP.

Conclusion

The authors found that CRP is the single best predictor of the
severity of acute pancreatitis. IL-6 and PCT also are reliable
predictors. PMN-Elastase needs to be assessed in patients with
acute pancreatitis presenting early in the course of the illness.
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