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Abstract

Introduction: The Revised Atlanta Classification is the standard clinical framework for grading severity in acute pancreatitis,
while the CT Severity Index provides an objective radiological measure of pancreatic inflammation and necrosis. This study
evaluates the predictive accuracy of the former against the latter as reference standard.

Methods: Patients with acute pancreatitis presenting to a tertiary care teaching hospital were included on accrual over two
years. Eighty-nine patients meeting inclusion criteria (age above 18 years, Ranson score of 3 or more, available contrast-
enhanced CT) were studied. Severity was graded by both systems, and diagnostic performance of the Revised Atlanta
Classification for severe disease was calculated using the CT Severity Index as reference standard.

Results: The 41-50-year age group was most represented (29.2%), with male predominance (65.2%). Abdominal pain (47.2%)
was commonest, and alcohol use (25.8%) and gallstones (21.3%) were leading risk factors. By the Revised Atlanta
Classification, 49.4% had mild, 34.8% moderately severe, and 15.7% severe disease, concordant with CT Severity Index
grading (chi-square 58.72, p<0.001). The Revised Atlanta Classification predicted severe disease with sensitivity 73.3%,
specificity 95.9%, positive predictive value 78.6%, negative predictive value 94.7%, and accuracy 92.1% (area under curve
0.85, 95% C1 0.76-0.94, p<0.001). Increasing severity correlated significantly with ICU admission, organ failure, hospital stay,
and mortality (p<0.001-0.002).

Conclusion: The Revised Atlanta Classification correlates strongly with the CT Severity Index and reliably predicts severe
acute pancreatitis and adverse outcomes, supporting its use as a practical bedside prognostic tool, with the CT Severity Index
as a valuable confirmatory measure.

Keywords: Acute pancreatitis, Revised Atlanta Classification, CT Severity Index, prognosis, sensitivity and specificity, organ
failure, ROC curve

Introduction pseudocysts, and walled-off necrosis 1. Persistent organ
Acute pancreatitis is an acute inflammatory disorder of the failure involving the respiratory, cardiovascular, or renal
pancreas, diagnosed when at least two of three features are systems for more than 48 hours is the key determinant
present: characteristic abdominal pain, elevation of serum separating severe from moderately severe disease and is
amylase or lipase to more than three times the upper limit of strongly associated with mortality 1.

normal, and radiological findings consistent with pancreatic Because the Revised Atlanta Classification is a clinical
inflammation [, The disease ranges from mild, self-limiting system, it may not fully capture the extent of pancreatic
inflammation to a severe, life-threatening illness with multi- parenchymal damage seen on imaging. Contrast-enhanced
organ failure, and continues to account for a substantial computed tomography remains the most reliable modality
share of acute gastrointestinal hospital admissions for visualising pancreatic inflammation, necrosis, and
worldwide, with a rising trend attributed to increasing rates peripancreatic  involvement [ and is generally
of gallstone disease, alcohol consumption, and obesity 21, recommended after 72 hours from symptom onset in
Reliable severity stratification is central to management, patients who fail to improve, since earlier imaging may
since early identification of patients likely to progress to underestimate the extent of necrosis. The CT Severity
severe disease allows timely escalation of care, while most Index, first described in 1985, combines a pancreatic
patients with mild disease can be managed conservatively inflammation grade with the percentage of pancreatic
with a short hospital stay. The original Atlanta necrosis into a single radiological severity score 1. Being
Classification of 1992 was the first attempt at standardising derived directly from cross-sectional imaging, the CT
severity terminology but suffered from unclear definitions Severity Index and its modified form are widely used as an
of local complications and did not distinguish transient from objective reference standard against which clinical severity
persistent organ failure [l These shortcomings were systems are validated [©],

addressed by the Revised Atlanta Classification of 2012, Although the Revised Atlanta Classification and CT
which stratifies acute pancreatitis into mild, moderately Severity Index are each individually well validated,
severe, and severe categories based principally on the comparative data on how accurately the bedside Revised
presence and persistence of organ failure ™, and which also Atlanta Classification predicts the CT Severity Index-
standardised the terminology for local complications such as defined severity grade, particularly from Indian tertiary-care
acute peripancreatic fluid collections, pancreatic necrosis, settings, remain limited, and the two systems are not always
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concordant in an individual patient ©I. A clinical score with
good sensitivity and specificity for severe disease can guide
early triage and resource allocation without awaiting or
repeating imaging. This study was therefore undertaken to
describe the clinical profile of patients with acute
pancreatitis and to determine the sensitivity, specificity, and
overall diagnostic accuracy of the Revised Atlanta
Classification in predicting severe acute pancreatitis, using
the CT Severity Index as the radiological gold standard.

Patients and Methods

Study Design and Setting

This study was conducted in the Department of General
Surgery, Dr Vasantrao Pawar Medical College, Hospital &
Research Centre, Nashik, a tertiary care teaching institution
that provides specialised surgical and radiological services.
Patients presenting with acute pancreatitis were included on
accrual over a two-year period. Institutional Ethics
Committee approval was obtained (Dr VPMCH &
RC/IEC/89/2024-25), and the study was conducted in
accordance with the ethical standards of the 1964
Declaration of Helsinki and its later amendments. Written
informed consent was obtained from all participants before
inclusion.

Sample size

The sample size was calculated to estimate the sensitivity of
the CT Severity Index in predicting disease severity,
assuming an expected sensitivity of 75%, absolute precision
of 9%, and a 95% confidence level (Z=1.96). Using the
standard formula for sensitivity studies, n = Z2S(1-S)/d2, a
minimum of 89 patients was required, and this sample size
was achieved.

Patients

Patients above 18 years of age with a clinical diagnosis of
acute pancreatitis, a Ranson score of 3 or more at admission,
and available contrast-enhanced CT data were included after
providing written informed consent. Patients with chronic
pancreatitis, those presenting more than 48 hours after onset
of pain, and those with pancreatic malignancy were
excluded. The diagnosis of acute pancreatitis required at
least two of three features: characteristic abdominal pain
suggestive of pancreatitis, serum amylase or lipase more
than three times the upper limit of normal, and radiological
findings consistent with pancreatitis.

Data collection

Demographic details, presenting symptoms, and past
medical history were recorded at admission. Serum amylase
and lipase were estimated by standard laboratory methods.
Contrast-enhanced CT of the abdomen and pelvis was
performed in all patients, and findings, including pancreatic

size, peripancreatic inflammation, and acute fluid
collections, were documented by the reporting radiologist.
Patients were followed for up to six weeks after admission
for requirement of ICU admission, development of organ
failure, length of hospital stay, and mortality.

Severity classification

Disease severity was graded independently by two systems.
The Revised Atlanta Classification categorised patients as
having mild, moderately severe, or severe acute pancreatitis
on the basis of the presence and persistence of organ failure
and local or systemic complications ™: mild disease was
defined by the absence of organ failure and complications,
moderately severe disease by transient organ failure or local
complications without persistent organ dysfunction, and
severe disease by organ failure persisting beyond 48 hours.
The CT Severity Index was calculated from contrast-
enhanced CT findings by combining the grade of pancreatic
inflammation (0-4 points) with the extent of pancreatic
necrosis (0-6 points) [ &, and patients were correspondingly
classified as having mild, moderate, or severe disease on the
basis of the total score. The CT Severity Index was used as
the reference standard against which the diagnostic
performance of the Revised Atlanta Classification for
predicting severe disease was assessed.

Statistical analysis

Data were coded and entered into a Microsoft Excel
spreadsheet and analysed using Statistical Package for the
Social Sciences software. Categorical variables were
summarised as frequencies and percentages, and continuous
variables as mean and standard deviation. The association
between Revised Atlanta Classification and CT Severity
Index grades, and between severity and clinical outcomes,
was tested using the chi-square test; mean length of hospital
stay across severity groups was compared using one-way
ANOVA. Sensitivity, specificity, positive predictive value,
negative predictive value, and overall diagnostic accuracy of
the Revised Atlanta Classification for severe acute
pancreatitis were calculated using the CT Severity Index as
the reference standard, and receiver operating characteristic
curve analysis was performed to determine the area under
the curve with its 95% confidence interval. A p value less
than 0.05 was considered statistically significant.

Results

A total of 89 patients with acute pancreatitis were enrolled
over the study period. Most patients, 26 (29.2%), were in
the 41-50-year age group, followed by 22 (24.7%) in the 31-
40-year group; 17 (19.1%) were aged 51-60 years, 14
(15.7%) were aged 18-30 years, and 10 (11.3%) were older
than 60 years. Men outnumbered women, comprising 58
(65.2%) of the cohort against 31 (34.8%) women (Table 1).

Table 1: Demographic and clinical profile of patients with acute pancreatitis (N = 89)

Variable Category n %
Age group (years) 18-30 14 | 157
31-40 22 | 247
41-50 26 | 29.2
51-60 17 | 191
>60 10| 113
Sex Men 58 | 65.2
Women 31| 3438
Presenting symptom Abdominal pain 42 | 47.2
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Abdominal pain with nausea/vomiting 31| 3438

Abdominal pain with fever 16 | 18.0

Past medical history Alcohol use 23 | 25.8
Gallstones 19 | 213

Diabetes mellitus 9 10.1

Hypertension 8 9.0

No significant history 30 | 337

n: number of patients; %: percentage of total cohort (N = 89).

Abdominal pain was the most frequent presenting
complaint, seen in 42 (47.2%) npatients, followed by
abdominal pain with nausea or vomiting in 31 (34.8%) and
abdominal pain with fever in 16 (18.0%). A history of
alcohol use was present in 23 (25.8%) patients and gallstone
disease in 19 (21.3%); 9 (10.1%) patients had diabetes
mellitus and 8 (9.0%) had hypertension, while 30 (33.7%)
had no significant past medical history (Table 1).

Mean serum amylase was 478.6 SD152.4 U/L

(range 210-865 U/L) and mean serum lipase was 812.3
SD295.7 U/L (range 320-1480 UJ/L), both markedly
elevated. On contrast-enhanced CT, peripancreatic
inflammation was the commonest finding, in 26 (29.2%)
patients, followed by focal or diffuse pancreatic
enlargement in 21 (23.6%), a single acute fluid collection in
18 (20.2%), two or more fluid collections in 12 (13.5%),
and a normal pancreatic appearance in 12 (13.5%) (Table 2).

Table 2: Laboratory and radiological findings (N = 89)

Parameter Category / Mean SD n %

Serum amylase (U/L) 478.6 SD152.4 (range 210-865) - -
Serum lipase (U/L) 812.3 SD295.7 (range 320-1480) - -

CECT finding Normal pancreas 12 | 135

Focal/diffuse pancreatic enlargement 21 | 236

Peripancreatic inflammation 26 | 29.2

Single acute fluid collection 18 | 20.2

Two or more acute fluid collections 12 | 135

CECT: contrast-enhanced computed tomography; SD: standard deviation.

By the Revised Atlanta Classification, 44 patients (49.4%)
had mild, 31 (34.8%) had moderately severe, and 14
(15.7%) had severe acute pancreatitis. By the CT Severity
Index, 41 patients (46.1%) were graded mild, 33 (37.1%)
moderate, and 15 (16.9%) severe (Table 3). On cross-
tabulation,

38 of 44 patients (86.4%) classified as mild by the Revised
Atlanta Classification were also mild by the CT Severity
Index, and 11 of 14 (78.6%) classified as severe were also
severe by the CT Severity Index, with a statistically
significant association between the two systems (chi-square
58.72, p<0.001) (Table 4).

Table 3: Severity distribution by Revised Atlanta Classification and CT Severity Index (N = 89)

Severity grade Revised Atlanta Classification, n (%) CT Severity Index, n (%)
Mild 44 (49.4) 41 (46.1)
Moderate / moderately severe 31 (34.8) 33 (37.1)
Severe 14 (15.7) 15 (16.9)
Total 89 (100) 89 (100)

Table 4: Cross-tabulation of Revised Atlanta Classification against CT Severity Index (N = 89)

Revised Atlanta grade CTSI Mild, n (%) CTSI Moderate, n (%) CTSI Severe, n (%) Total, n (%)
Mild 38 (42.7) 5 (5.6) 1(1.1) 44 (49.4)
Moderately severe 334 25 (28.1) 3334 31 (34.8)
Severe 0(0.0) 334 11 (12.4) 14 (15.7)
Total 41 (46.1) 33(37.1) 15 (16.9) 89 (100)

CTSI: CT Severity Index. Chi-square 58.72, p < 0.001

Using the CT Severity Index as the reference standard, the
Revised Atlanta Classification identified severe acute
pancreatitis with a sensitivity of 73.3%, specificity of
95.9%, positive predictive value of 78.6%, negative

predictive value of 94.7%, and overall diagnostic accuracy
of 92.1%. Receiver operating characteristic analysis
confirmed good discriminative performance, with an area
under the curve of 0.85 (95% CI 0.76-0.94, p<0.001) (Table
5).

Table 5: Diagnostic performance of the Revised Atlanta Classification for severe acute pancreatitis, using CT Severity Index as reference

standard
Parameter Value
Sensitivity 73.3%
Specificity 95.9%
Positive predictive value 78.6%

30



Negative predictive value 94.7%
Diagnostic accuracy 92.1%

Area under ROC curve (95% CI) 0.85 (0.76-0.94)
p value <0.001

Increasing severity on the Revised Atlanta Classification
was significantly associated with adverse clinical outcomes.
ICU admission was required in 2 of 44 (4.5%) patients with
mild disease, 6 of 31 (19.4%) with moderately severe
disease, and 10 of 14 (71.4%) with severe disease (chi-
square 34.86, p<0.001). Organ failure developed in 1
(2.3%), 6 (19.4%), and 11 (78.6%) patients respectively
across these

three groups (chi-square 41.57, p<0.001). Mean length of
hospital stay increased progressively with severity: 4.2
SD1.3 days in mild disease, 7.6 SD2.1 days in moderately
severe disease, and 12.8 SD3.4 days in severe disease
(F=52.84, p<0.001). Mortality was 0% in mild disease,
3.2% (1 of 31) in moderately severe disease, and 28.6% (4
of 14) in severe disease, an overall mortality of 5.6% for the
cohort (chi-square 12.73, p=0.002) (Table 6).

Table 6: Association between disease severity (Revised Atlanta Classification) and clinical outcomes (N = 89)

QOutcome Mild (n=44) Moderately severe (n=31) Severe (n=14) Statistic p value

ICU admission, n (%) 2 (4.5) 6 (19.4) 10 (71.4) chi-sq=34.86 <0.001
Organ failure, n (%) 1(2.3) 6 (19.4) 11 (78.6) chi-sq=41.57 <0.001
Mean hospital stay, days (SD) 4.2 (1.3) 7.6 (2.1) 12.8 (3.4) F=52.84 <0.001
Mortality, n (%) 0(0.0) 1(3.2 4 (28.6) chi-sq=12.73 0.002

ICU: intensive care unit; SD: standard deviation.

Discussion

This study evaluated 89 patients with acute pancreatitis and
found that the disease predominantly affected men in their
fifth decade of life, with alcohol use and gallstone disease as
the leading identifiable risk factors, a pattern broadly
consistent with regional epidemiological data showing that
male predominance in acute pancreatitis largely reflects a
higher prevalence of alcohol-related disease, while
gallstone-related pancreatitis is comparatively more frequent
among women %1, The clinical presentation in the present
cohort, dominated by abdominal pain with variable
accompanying nausea, vomiting, or fever, mirrors the
typical clinical profile reported from other Indian and
regional tertiary-care cohorts, in which abdominal pain,
alcohol use, and biliary disease were similarly the leading
presenting complaint and risk factors [*? 181, Elevated serum
amylase and lipase in the present cohort are consistent with
their established diagnostic sensitivity for acute pancreatitis
reported elsewhere [% 20 and the predominance of
peripancreatic inflammation and pancreatic enlargement on
contrast-enhanced CT corresponds with CT-based findings
from other tertiary-care series that similarly used CT
grading to characterise disease severity [21. 23],

The principal finding of this study was the strong
concordance between the Revised Atlanta Classification and
the CT Severity Index, with 86.4% of Revised-Atlanta-mild
and 78.6% of Revised-Atlanta-severe patients receiving
matching CT Severity Index grades (chi-square 58.72,
p<0.001). The Revised Atlanta Classification predicted CT
Severity Index-defined severe disease with a sensitivity of
73.3%, specificity of 95.9%, and an overall diagnostic
accuracy of 92.1% (area under the curve 0.85, 95% CI 0.76-
0.94). These figures are broadly comparable to a previous
report in which the Revised Atlanta Classification correlated
strongly with the CT Severity Index and modified CT
Severity Index, with diagnostic accuracies of 98.3% and
96.7% respectively 4 although the sensitivity reported
there (97.1%) was higher than in the present study, possibly
reflecting differences in cohort composition and the
proportion of moderately severe disease. Another study
similarly evaluated the modified CT Severity Index against
the Revised Atlanta Classification as the reference standard
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and reported high sensitivity (100%) but comparatively
lower specificity (58.4%) and accuracy (63.0%) [,
illustrating that the relative performance of clinical versus
radiological indices can vary considerably with which
system is treated as the reference standard and with the
population studied. In a large British cohort, Revised-
Atlanta-based severity grading achieved an area under the
curve of 0.955 for predicting in-hospital mortality ©2°1, while
another study found that the area under the curve of the
Revised Atlanta Classification for predicting organ failure
(0.86) exceeded that of both the CT Severity Index (0.80)
and modified CT Severity Index (0.81) 271, The CT Severity
Index has likewise been reported to demonstrate high
precision in predicting moderately severe disease as defined
by the Revised Atlanta Classification, emphasising the
complementary rather than competing relationship between
the two systems [ Taken together with the present
findings, these data support the Revised Atlanta
Classification as a clinically robust, imaging-independent
tool for early severity stratification, while the CT Severity
Index retains its role as an objective, reproducible reference
standard, particularly for quantifying the extent of
pancreatic necrosis.

Increasing severity on the Revised Atlanta Classification
was strongly associated with ICU admission, organ failure,
longer hospital stays, and mortality in the present cohort,
consistent with previous reports linking severity grade to
systemic complications. In one cohort, all deaths occurred
among patients with severe disease on the Revised Atlanta
Classification, with organ failure present in the great
majority of these patients [, closely mirroring the
concentration of mortality (28.6%) and organ failure
(78.6%) within the severe group in the present study. Higher
modified CT Severity Index grades have similarly been
reported to correlate with greater ICU requirement and
longer hospital stay %, and CT-based severity indices have
been shown to be significantly associated with persistent
organ failure, need for intervention, and mortality 4. In a
Thai cohort of 250 patients, overall mortality was 6.0%,
rising sharply to 42.0% among patients with severe disease
on the Revised Atlanta Classification [, figures
numerically close to the overall mortality (5.6%) and



severe-group mortality (28.6%) observed in the present
study, reinforcing that Revised-Atlanta-defined severe
disease identifies a subgroup at genuinely elevated risk
regardless of geographic setting. The consistent, near-linear
rise in length of hospital stay across severity groups in the
present cohort further underscores that a single bedside
classification, applied at admission, can meaningfully
anticipate the resource burden of an individual patient's
illness.

These findings have practical implications for surgical and
gastroenterology units where round-the-clock contrast-
enhanced CT is not always immediately available. Because
the Revised Atlanta Classification relies only on clinical and
laboratory parameters obtainable at the bedside, it can be
applied at first assessment to identify patients likely to need
higher-level monitoring, with the CT Severity Index
reserved for confirming severity and quantifying necrosis
once imaging is performed, generally after 72 hours in
stable patients. A combined approach, using the Revised
Atlanta Classification for early triage and the CT Severity
Index for subsequent confirmation and monitoring of local
complications, is likely to be more practical in resource-
limited settings than reliance on imaging alone.

This study has certain limitations. It was conducted at a
single tertiary care centre, which may limit generalisability,
and the sample of 89 patients, though adequate for the
primary sensitivity-based calculation, limits the precision of
subgroup comparisons, particularly for the moderately
severe category. Follow-up was restricted to six weeks and
may not capture late complications such as pancreatic
insufficiency or recurrence. The CT Severity Index, used
here as the reference standard, itself depends on the
availability and correct timing of contrast-enhanced CT and
is subject to inter-observer variation in image interpretation.
Multicentric studies with larger cohorts, longer follow-up,
and models that combine clinical, laboratory, and
radiological parameters, potentially including emerging
biomarkers such as C-reactive protein and the neutrophil-to-
lymphocyte ratio, are needed to refine prognostication
further.

Conclusion

In this cohort of patients with acute pancreatitis, the Revised
Atlanta Classification showed strong concordance with the
CT Severity Index and predicted CT Severity Index-defined
severe disease with good sensitivity, high specificity, and an
overall diagnostic accuracy of 92.1%. Increasing severity on
the Revised Atlanta Classification was consistently
associated with ICU admission, organ failure, prolonged
hospital stay, and mortality. These findings support the
Revised Atlanta Classification as a reliable, readily
applicable bedside tool for early risk stratification in acute
pancreatitis, particularly in settings where immediate CT
imaging may not be available, while the CT Severity Index
remains valuable for objective confirmation of severity and
extent of necrosis. Combined clinical and radiological
assessment is likely to offer the most accurate prognostic
evaluation in routine surgical practice.
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