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Abstract
Background: Acute pancreatitis (AP) is an inflammatory process with a highly variable clinical
course. Most patients with AP have a mild disease that resolves spontaneously without sequelae,
however, 10%-20% of patients experience a severe attack with high mortality up to 30%.
Objectives: To examine the prognostic usefulness of several existing scoring systems in predicting
the severity of acute pancreatitis.
Materials and methods: It was a record based prospectively analyzed study was data was collected
on clinical database from consecutive patients with AP from January 2019 to December 2019.
Ranson, Acute Physiology and Chronic Health Evaluation (APACHE)-Ⅱ, and bedside index for
severity in acute pancreatitis (BISAP) scores, and computed tomography severity index (CTSI) of all
patients were calculated. Serum C-reactive protein (CRP) levels were measured at admission (CRPi)
and after 24h (CRP 24). SPSS 21 was used for analysis.
Results: Out of total 160 patients, 20 (12.5%) were classified as severe AP. Predictive values for
Ranson, BISAP, APACHE-Ⅱ, CTSI, and CRP 24 in predicting severe AP were 0.68 (95%CI: 0.600.74), 0.72 (95%CI: 0.64-0.82), 0.76 (95%CI: 0.72-0.82), 0.67 (95%CI: 0.60-0.74), and 0.66 (95%CI:
0.55-0.76), respectively. APACHE-Ⅱ demonstrated the highest accuracy for prediction of severe AP,
however, not statistically significant pairwise differences were observed between APACHE-Ⅱ and the
other scoring systems, including CRP 24.
Conclusion: Various scoring systems showed similar predictive accuracy for severity of AP. Unique
models are needed in order to achieve further improvement of prognostic accuracy.
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Introduction
Acute pancreatitis (AP) is an inflammatory
process with an extremely variable clinical
course. Most patients with AP have a mild
disease that subsidies spontaneously without
sequelae, however, 10%-20% of patients
experience a severe attack with high mortality up
to 30% [1, 2]. This high-risk group of patients
may benefit from belligerent fluid resuscitation,
close monitoring for development of organ
failure, proper administration of antibiotics and
specific therapeutic procedures, such as
endoscopic sphincterotomy and radiologic
intervention [3]. Therefore, early valuation of the
severity and identification of patients at risk is
important for early intensive therapy and timely
intervention and has been shown to improve
prognosis and survival. In 2012, the Atlanta
classification was revised with a stress on
persistent organ failure [4]. Multi-factorial
scoring systems, including Ranson, et al. [5] and
Acute Physiology and Chronic Health Evaluation
(APACHE)- Ⅱ scores [6] have been used since
the 1970s for assessment of the severity of AP.
Balthazar computed tomography severity index
(CTSI) was developed in 1990 [7]. These
prognostic methods have been established as an
important tool for assessment of the severity of
AP. However, these multi-factorial scoring
systems, which are complex and difficult to use
in clinical bases, have been shown to perform
with high negative predictive value but only
moderate overall sensitivity [8]. A novel
prognostic scoring system, the Bedside Index for
Severity in Acute Pancreatitis (BISAP), has
recently been proposed as an accurate and simple
method for early identification of patients at risk
of in-hospital mortality [9]. There have been a
few studies concerning the comparison of
various scoring systems including BISAP in
predicting the severity of AP based on the
revised Atlanta Classification. This study was
directed for assessment and comparison of the
early probability of various parameters most

widely used in AP, such as multi-factorial
scoring systems (Ranson, APACHE- Ⅱ , and
BISAP), CTSI and one single laboratory
parameter [C-reactive protein (CRP)] in a tertiary
care center.

Materials and methods
Demographic, radiographic, and laboratory data
from 160 consecutive patients with AP who were
admitted or transferred to our tertiary care
institute were prospectively collected during a
one -year-period between January 2019 and
December 2019. Analysis of this clinical
database
was
performed
retrospectively.
Laboratory tests were performed upon arrival at
the hospital and at 48 hours after admission.
Computed tomography (CT) scan was completed
in all patients within 48 hours after arrival at the
hospital for detection of the development of fluid
collections, the level of inflammation, and
necrotic changes. Oral feeding was allowed when
abdominal pain subsided, and patients felt hunger
sensation. When patients remained asymptomatic
with oral intake, patients were discharged or
underwent cholecystectomy if indicated the
following parameters for each episode of AP
were collected: length of hospital stay, inhospital mortality, duration of nil per oral (NPO),
presence of organ failure and local complications
such as peripancreatic fluid collections,
pseudocyst and necrosis. APACHE- Ⅱ and
BISAP scores were calculated using data from
the first 24 hours after admission and the Ranson
score using data from the first 48 hours. Serum
CRP levels were measured at admission (CRPi)
and after 24 hours (CRP 24). CTSI was
calculated in patients who underwent contrastenhanced computed tomography (CECT) within
48 hours after admission. All CT scans were
studied by radiologists, who were blinded to
laboratory data and clinical course.
The diagnosis of AP was based on the presence
of two or more of the following three features:
Page 86

Rajendra Prasad Kathula, Harshitha Kathula. Comparison of Different Scoring Systems in Predicting the Severity of Acute
Pancreatitis. IAIM, 2020; 7(1): 85-90.

(1) abdominal pain consistent with AP (acute
onset of a persistent and severe epigastric pain
often radiating to the back); (2) elevation of
serum amylase and/or lipase levels three or more
times of the upper limit of normal; and (3)
characteristic findings of AP on CECT [4].
Pancreatic fluid collections and pseudocysts were
defined according to the Atlanta Classification.
Alcoholic AP was defined when patients had a
history of alcohol consumption within 48 hours
before symptom onset with no signs of other
possible causes. Biliary pancreatitis was defined
when there was a gallstone or biliary sludge on
ultrasonogram or CT. The etiology was
idiopathic when causative factors could not be
identified from a detailed clinical and drug
history or after initial investigations. Severity of
AP was determined according to the most
recently revised Atlanta Classification. Mild AP
was defined by the absence of organ failure and
the absence of local or systemic complications.
Moderately severe AP was defined by the
presence of transient organ failure, local
complications, or exacerbation of co-morbid
diseases. Severe AP was defined by persistent
organ failure for more than 48 hours. Organ
failure was defined as a score of 2 or more for
one of the three systems (respiratory,
cardiovascular, and renal) using the modified
Marshall scoring system [10]. The major

difference between the new and former definition
of clinical severity is that the presence of local
complications or transient organ failure is no
longer regarded as clinically severe disease,
unless organ failure exceeds 48 hours in
duration. The study was approved by institutional
ethics committee.
Statistical analysis
The above date was compared using a scientific
approach, as to how much an X –ray
Nasopharynx was reliable when compared to the
other diagnostic modality. Continuous variables
were expressed as mean with standard deviation
(SD). Categorical variables were expressed as
absolute numbers and proportions. Bivariate
relationship for categorical variables was
assessed using Pearson’s χ2 test or Fisher’s exact
test. Spearman rank correlation analysis was used
for evaluation of the correlation between each
pair of scoring systems, and between each
scoring system and length of hospital stay.
Sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) were
calculated for individual scoring systems and
biochemical markers (CRPi, CRP 24). SPSS VERSION 21 SOFTWARE was used for
analysis. A P value of < 0.05 was considered
statistically significant.

Table – 1: Demographic and clinical characteristics of study participants (N=160).
Variables
Mild to moderate AP (N=140)
Severe AP (N=20)
Age (mean±SD)
61.4±15.5
62.4±12.5
Sex
Male
92
16
Female
48
4
Hospital stay (days)
8.6±4.6
11.6±6.4
Etiology
Biliary
100
9
Alcoholic
16
10
Idiopathic
24
1
Scoring system
Ranson
2.6±1.2
3.8±1.4
APACHE-II
6.4±3.2
10.6±4.2
BISAP
1±0.7
1.8±0.8
CTSI
2.1±1.2
3.4±1.9

p-value
0.11
0.002*
0.001*
0.11
0.01*
0.22
0.001*
0.001*
0.001*
0.001*
Page 87

Rajendra Prasad Kathula, Harshitha Kathula. Comparison of Different Scoring Systems in Predicting the Severity of Acute
Pancreatitis. IAIM, 2020; 7(1): 85-90.

Table – 2: Correlation matrix between scoring system.
Scoring system
Ranson
APACHE-II
1
0.55*
Ranson
1
APACHE-II
BISAP
CTSI
CRPi
CRP24
*p<0.05 was statistically significant

BISAP
0.60*
0.52*
1

CTSI
-0.01
-0.03
-0.02
1

CRPi
0.22*
0.32*
0.24*
0.11*
1

CRP24
0.28*
0.37*
0.42*
0.16*
0.32*
1

Table – 3: Sensitivity, Specificity, Positive Predictive value (PPV), Negative Predictive value (NPV)
of different scoring system.
Scoring system
Sensitivity (%)
Specificity (%)
PPV (%)
NPV (%)
84.4
45.4
18.6
94.6
Ranson
81.3
64.7
26.4
95.4
APACHE-II
62.7
73.2
24.7
92.4
BISAP
66.4
65.4
22.4
94.2
CTSI
52.2
95.2
68.4
92.4
CRP24

Results
As per Table – 1, according to definitions around
12.5 % patients has severe acute pancreatitis.
Age was comparable in both groups. The study
was male preponderance and it was significant
(p<0.05). Duration of stay in hospital in severe
AP patients was 3 days extra then mild to
moderate AP and it was significant. Overall most
common cause was Biliary, but alcoholic was
significant (p<0.05). Among the scoring system
Ranson, BISAP, and APACHE- Ⅱ scores, and
CTSI were significantly higher in the severe AP
group, compared with the mild to moderately.
As per Table – 2, According to Spearman ranked
correlations, Ranson, BISAP, and APACHE- Ⅱ
scores, and CRPi, and CRP 24 levels showed
positive correlation with each pair of them,
whereas CTSI showed positive correlation with
CRP 24 level (correlation coefficient; but not
with other scores. CRPi and CRP 24 levels did
not show correlation with length of hospital stay.
According to Table – 3, the negative predictive
value of all scoring system was on higher side
which clearly distinguishes the causes depicting
severe acute pancreatitis. Among the scoring
system sensitivity of ranson was the highest and

lowest for CRP24. Specificity was lowest in
ranson (45.4%) and was highest in CRP24
(95.2%) along with positive predictive value.

Discussion
AP is a disease with variable severity and an
evolving process that may involve multiple organ
systems. Although approximately 80% of
patients have mild disease that resolves
spontaneously with little morbidity, the
remaining 20% suffer from severe attack with
mortality rates as high as 30% [1, 2]. In this
study, 20 patients (12.5%) were classified as
severe AP. Some studies have reported that the
cause of AP was not related to disease severity
[11, 12]. However, in this study, among the
etiologies of AP, alcohol showed a significant
association with patients with severe AP
(P<0.05). Severe AP is usually observed at the
initial stage of AP and slow progression from
mild to severe disease is uncommon [13].
Therefore, early evaluation of its severity is a
critical concern in the prognosis and
management of AP. Since the 1970s, many
studies for development of a widely available
prognostic scoring system in AP for prediction of
which patients are at the highest risk of
developing clinically severe AP and require
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aggressive therapy have been reported [14].
Early in the course of AP, systemic inflammatory
response syndrome or organ failure suggests
potentially severe disease and poor prognosis [4].
In 2012, the Atlanta Classification was revised
with an emphasis on persistent organ failure [4].
In this study, the severity of AP was determined
according to this revised Atlanta Classification.
The Ranson score represented a major
advancement in evaluation of disease severity in
AP and has been used clinically for more than
three decades [5, 15]. In the previous study, the
degree of correlation between the length of
hospital stay and APACHE- Ⅱ and modified
Glasgow scores was larger than that between the
length of hospital stay and Ranson score [16].
Results of this study demonstrated significant
correlation of Ranson, BISAP, and APACHE- Ⅱ
scores, and CTSI with the length of hospital stay,
however, CRPi and CRP 24 did not show
correlation with the length of hospital stay. In
this study, correlations of different scoring
systems were evaluated. The Ranson, BISAP,
and APACHE- Ⅱ scores showed positive
correlation with each pair of them, whereas CTSI
did not show correlation with any scoring
system. These results may be related to the fact
that pancreatic parenchymal necrosis on CECT
may not appear within 48 hours [17]. In one
meta-analysis, including 1300 patients with AP,
Ranson score had an overall sensitivity of 75%,
specificity of 77%, PPV of 49%, and NPV of
91% [3]. In this study, sensitivity and NPV of
Ranson score was 85.7% and 95.3%,
respectively, however, specificity and PPV were
low (44.4% and 18.8%, respectively). Based on
this result, there was a high false positive rate of
severe AP with Ranson score, and approximately
80% of patients with a Ranson score of more
than 3 were not severe AP. BISAP, a recently
developed prognostic scoring system, has been
proposed as a simple method for prediction of
severe AP compared to traditional scoring
systems. Results of this study demonstrated that
predictive accuracy of severe AP was like that of
the other scoring systems, however, against
expectations, the process of calculation of the
BISAP score was not simple compared to

Ranson and CTSI. The CTSI was reported to be
useful in identification of patients with severe AP
and poor prognosis in selected patients in 1990
[7]. However, only a few studies have
investigated whether CTSI is superior to the
APACHE- Ⅱ or Ranson score in prediction of
severe
AP
[18].
Although
pancreatic
parenchymal necrosis has been shown to
correlate with development of organ failure and
local complications that require intervention
[19], major limitation of CTSI is that pancreatic
parenchymal necrosis may be unrecognized on
an early CT performed within 24 hours after
admission
and
development
of
local
complications, such as abscess or hemorrhage,
usually occur late in the course of AP [20].

Conclusion
Present study demonstrated that the APACHE- Ⅱ
scoring system seems to have the highest
accuracy in assessment of the severity and
outcome of AP, although the predictive accuracy
of APACHE- Ⅱ was not significantly different
compared to that of the other scoring systems,
including CRP. No simple scoring system
capable of reaching maximal utility is available,
and unique models are needed in order to achieve
further improvement of predictive accuracy.

References
1. Banks PA, Freeman ML. Practice
guidelines in acute pancreatitis. Am J
Gastroenterol., 2006; 101: 2379-2400.
2. Fagenholz PJ, Castillo CF, Harris NS,
Pelletier AJ, Camargo CA. Increasing
United States hospital admissions for
acute pancreatitis, 1988-2003. Ann
Epidemiol., 2007; 17: 491-497.
3. Forsmark CE, Baillie J. AGA Institute
technical review on acute pancreatitis.
Gastroenterology, 2007; 132: 2022-2044.
4. Banks PA, Bollen TL, Dervenis C,
Gooszen HG, Johnson CD, Sarr MG, et
al. Classification of acute pancreatitis-2012:
revision
of
the
Atlanta
classification
and
definitions
by

Page 89

Rajendra Prasad Kathula, Harshitha Kathula. Comparison of Different Scoring Systems in Predicting the Severity of Acute
Pancreatitis. IAIM, 2020; 7(1): 85-90.

5.

6.

7.

8.

9.

10.

11.

12.

international consensus. Gut, 2013; 62:
102-111.
Ranson JH, Rifkind KM, Roses DF, Fink
SD, Eng K, Localio SA. Objective early
identification
of
severe
acute
pancreatitis. Am J Gastroenterol., 1974;
61: 443-451.
Larvin M, McMahon MJ. APACHE-II
score for assessment and monitoring of
acute pancreatitis. Lancet, 1989; 2: 201205.
Balthazar EJ, Robinson DL, Megibow
AJ, Ranson JH. Acute pancreatitis: value
of CT in establishing prognosis.
Radiology, 1990; 174: 331-336.
Papachristou GI, Muddana V, Yadav D,
O’Connell M, Sanders MK, Slivka A, et
al. Comparison of BISAP, Ranson’s,
APACHE-II, and CTSI scores in
predicting organ failure, complications,
and mortality in acute pancreatitis. Am J
Gastroenterol., 2010; 105: 435-41.
Wu BU, Johannes RS, Sun X, Tabak Y,
Conwell DL, Banks PA et al. The early
prediction of mortality in acute
pancreatitis: a large population-based
study. Gut, 2008; 57: 1698-1703.
Marshall JC, Cook DJ, Christou NV,
Bernard GR, Sprung CL, Sibbald WJ, et
al. Multiple organ dysfunction score: a
reliable descriptor of a complex clinical
outcome. Crit Care Med., 1995; 23:
1638-1652.
Woo SM, Noh MH, Kim BG, Hsing CT,
Han JS, Ryu SH, et al. Comparison of
serum procalcitonin with Ranson,
APACHE-II, Glasgow and Balthazar CT
severity index scores in predicting
severity of acute pancreatitis. Korean J
Gastroenterol., 2011; 58: 31-37v.
Gullo L, Migliori M, Oláh A, Farkas G,
Levy P, Arvanitakis C, et al. Acute
pancreatitis in five European countries:
etiology and mortality. Pancreas, 2002;
24: 223-227.

13. Yeung YP, Lam BY, Yip AW. APACHE
system is better than Ranson system in
the prediction of severity of acute
pancreatitis. Hepatobiliary Pancreat Dis
Int., 2006; 5: 294-299.
14. McKay CJ, Imrie CW. Staging of acute
pancreatitis. Is it important? Surg Clin
North Am., 1999; 79: 733-743.
15. Ranson JH, Pasternack BS. Statistical
methods for quantifying the severity of
clinical acute pancreatitis. J Surg Res.,
1977; 22: 79-91.
16. Williams M, Simms HH. Prognostic
usefulness of scoring systems in
critically ill patients with severe acute
pancreatitis. Crit Care Med., 1999; 27:
901-907.
17. Ryu JK. Evaluation of severity in acute
pancreatitis. Korean J Gastroenterol.,
2009; 54: 205-211.
18. Leung TK, Lee CM, Lin SY, Chen HC,
Wang HJ, Shen LK, et al. Balthazar
computed tomography severity index is
superior to Ranson criteria and APACHE
II scoring system in predicting acute
pancreatitis
outcome.
World
J
Gastroenterol., 2005; 11: 6049-6052.
19. Isenmann R, Rau B, Beger HG. Bacterial
infection and extent of necrosis are
determinants of organ failure in patients
with acute necrotizing pancreatitis. Br J
Surg., 1999; 86: 1020-1024.
20. Bollen TL, Singh VK, Maurer R, Repas
K, van Es HW, Banks PA, et al. A
comparative evaluation of radiologic and
clinical scoring systems in the early
prediction of severity in acute
pancreatitis. Am J Gastroenterol., 2012;
107: 612-619.

Page 90

