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ABSTRACT

Disease severity in acute pancreatitis requires proper assessment at an early stage to ensure proper triage,
management, and prognostication. Various clinical scoring systems that are based on laboratories are highly
used in severity stratification, such as Ranson criteria, Bedside Index of Severity in Acute Pancreatitis (BISAP),
and Acute Physiology and Chronic Health Evaluation II (APACHE II). Nonetheless, the scores depend on
indirect physiological and biochemical parameters and can not be predictive of the degree of local pancreatic
damage. The CT Severity Index (CTSI) using Balthazar scoring, which is a direct anatomical evaluation tool, is
specifically used to evaluate the disease with contrast-enhanced computer tomography (CECT) and can be a
better prognostic tool.

The proposed research project is observational in nature, and the proposed tertiary care teaching hospital will be
used to identify 100 adult patients who presented with acute pancreatitis. Clinical assessment, lab tests, Ranson,
BISAP, APACHE 1I scores, and CECT abdomen to evaluate CTSI were done in all patients. Follow-up of
patients during hospital stay was done to record local and systemic complications, intensive care unit (ICU)
admission, length of stay in the hospital and death. The comparison between clinical scoring systems and CTSI
was conducted through statistical analysis to determine the predictive performance of the system.

The most prevalent aetiology was the alcohol, and then the gallstone disease. Clinical scoring systems diagnosed
most of the patients with mild to moderate disease, but CTSI diagnosed more patients with moderate to severe
pancreatitis. CTSI showed high correlation with local complications, ICU hospitalisation, extended
hospitalisation, and death, in contrast with the laboratory-based scoring systems. Irrationalities were also noted
where the clinical scores of the patient deemed mild had a severe disease severity on the CECT.

The CT Severity Index based on CECT proved to be more accurate in determining the severity of the disease
and prognosis in cases of acute pancreatitis than the traditional clinical scoring systems based on laboratory.
Imaging severity assessment must be regarded as a part and parcel of the entire assessment in patients with acute
pancreatitis.
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INTRODUCTION
Acute pancreatitis is a frequent gastrointestinal
crisis, which is an acute inflammation of the
pancreas and has a clinical prognosis ranging from
mild, self-limiting disease to severe, life-
threatening illness [1]. Even though most patients

experience a mild form with good prognosis, a
significant proportion develop severe acute
pancreatitis associated with local and systemic
complications, prolonged hospital stay, and
increased mortality rates [2]. The timely and
accurate assessment of disease severity remains one
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of the most critical challenges in the management
of acute pancreatitis, as it directly influences
monitoring intensity, therapeutic decisions, and
allocation of healthcare resources [3].

Over recent decades, several clinical scoring
systems have been developed to predict the severity
and prognosis of acute pancreatitis [4]. The most
widely used include the Ranson criteria, Bedside
Index of Severity in Acute Pancreatitis (BISAP),
and Acute Physiology and Chronic Health
Evaluation II (APACHE II) score [5]. These
systems are primarily based on clinical parameters,
laboratory findings, and physiological variables,
aiming to identify patients at risk of developing
severe disease and adverse outcomes [6]. Despite
their widespread use due to simplicity and
accessibility, these tools have inherent limitations,
as they rely on indirect indicators of disease
severity [7]. Most of these parameters reflect
systemic  inflammatory response or organ
dysfunction rather than the actual extent of local
pancreatic injury [8].

A major limitation of laboratory-based scoring
systems is their reduced sensitivity during the early
phase of the disease and their inability to reliably
detect local pancreatic complications such as
necrosis, peripancreatic fluid collections, and
extrapancreatic inflammation [9]. Furthermore,
several scoring systems require reassessment after
24-48 hours, which may delay risk stratification
and timely escalation of care. Consequently,
patients with severe disease may initially be
misclassified as having mild or moderate
pancreatitis, leading to underestimation of disease
severity [10].

Contrast-enhanced computed tomography (CECT)
has emerged as a key imaging modality in the
evaluation of acute pancreatitis. It allows direct
visualization of pancreatic parenchyma and
peripancreatic tissues, enabling accurate detection
of inflammatory changes, pancreatic necrosis, and
local complications. The CT Severity Index (CTSI)
is a radiological grading system that combines
morphological features of pancreatic inflammation
with the extent of necrosis to provide an objective
assessment of disease severity. Several studies have
demonstrated that CTSI correlates well with
clinical outcomes such as complication rates,
length of hospital stay, and mortality, often showing
superiority over laboratory-based scoring systems.
Although both clinical scoring systems and CT-
based severity indices are widely utilized, there

remains ongoing debate regarding their relative
accuracy and prognostic value. Comparative
studies evaluating these modalities within the same
patient population are essential to better define
their roles and to establish the most effective
strategies for severity assessment in acute
pancreatitis.
The current research was thus conducted to
compare those traditional clinical scoring systems,
Ranson criteria, BISAP score and APACHE 1II
score with the CT Severity Index using Balthazar
scoring on patients with acute pancreatitis. This
study will examine the comparative prognostic
accuracy of imaging-based and laboratory-based
clinical scoring systems in assessing the severity of
a disease and identifying the outcome of the disease
by comparing their correlation with the disease
severity and clinical outcome.

MATERIALS AND METHODS
Study Design and Setting
This was a prospective observational study that was
carried out in a teaching tertiary care hospital over
a specific study period. The research was endorsed
by the Institutional Ethics Committee, and
informed consent of all the participants was also
obtained in writing before enrolment. The research
was carried out with the principles of the
Declaration of Helsinki.
Study Population
The study included the adult patients who were
admitted to the surgical department with a
diagnosis of acute pancreatitis and were admitted in
the study period. The diagnosis of acute
pancreatitis was made using conventional
diagnostic criteria, including typical abdominal
pain, high levels of serum pancreatic enzymes, and
results of imaging that were typical of acute
pancreatitis.
The Inclusion and Exclusion Criteria.
The study involved patients who were 18 years and
above and had a confirmed diagnosis of acute
pancreatitis. Patients with chronic pancreatitis,
pancreatic malignancy, previous pancreatic surgery,
traumatic  pancreatitis, pregnant women or
unwilling to give informed consent were excluded.
Incomplete clinical, lab, or imaging information
was also not utilised in the ultimate analysis of
patients.
Clinical and Laboratory Examination.
Clinical assessment of all registered patients was
done with profound attentiveness during the
admission period, with a report of the current
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symptoms, vital signs, and corresponding medical
history of the patient. Institutional protocol was
followed, and laboratory investigations like serum
amylase, serum lipase, complete blood count, blood
urea nitrogen, serum creatinine, liver tests, serum
electrolytes and arterial blood gas analysis were
done as required.

Clinical Severity Scoring

All the patients underwent severity measurements
using laboratory-based clinical scoring systems.
The criteria calculated by Ranson were done at
admission and 48 hours. At the time of admission,
the BISAP score was derived based on five
variables, which are predetermined. In the first 24
hours of admission, the APACHE II score was
determined with the help of the standard
physiological and laboratory parameters. The
patients were classified as mild, moderate, and
severe disease according to the predetermined cut-
off values of every scoring system.

Imaging and CT Severity Index.

All  patients underwent  contrast-enhanced
computed tomography (CECT) of the abdomen
according to the institutional procedure, which was
usually 48-72 hours after symptoms onset, unless it
was contraindicated. The CT images were rated by
blinded experienced radiologists who were not
aware of clinical severity scores. The CT Severity
Index (CTSI) was computed with the help of the
Balthazar scale of pancreatic inflammation and
pancreatic necrosis. CTSI scores were used to
classify patients as mild, moderate and severe
disease.

Outcome Measures

Follow-up of patients was done during their stay in
the hospital. The outcome measures were
development of local complications (pancreatic
necrosis,  peripancreatic ~ fluid  collections,
pseudocyst, walled-off necrosis), development of
systemic complications, intensive care unit (ICU)
admission necessity, length of stay and in-hospital
mortality.

Statistical Analysis

The data were represented in a computerised
database and analysed with the help of Statistical
Package of the Social Sciences (SPSS) software.
Demographic, clinical, laboratory, and imaging
data were summarised by using descriptive
statistics. Frequencies and percentages were used to
depict categorical variables, whereas mean and
standard deviation were used to depict continuous
variables. Correlations between severity scores and

clinical outcomes were compared with the help of
the corresponding statistical tests. The p-value
below 0.05 was regarded as statistically significant.

RESULTS
Table 1: Baseline Demographic and Etiological
Characteristics (n = 100)

. Frequ | Percenta
Variable Category ency ge (%)
Male 68 68
Gender Female 32 32
<30 8 8
31-40 18 18
Age Group 4150 32 32
(years)
51-60 24 24
>60 18 18
Alcohol 54 54
Gallstones 30 30
. Hypertriglyc
Etiol
tology eridemia 6 6
Post-ERCP 3 3
Idiopathic

Table 2: Distribution of Clinical Severity Scores

(n=100)
Severity Ranson | BISAP APACHE
Category Score Score IT Score
Mild 58 64 52
Moderate 28 26 30
Severe 14 10 18
Total 100 00 100

Table 3: Distribution of CT Severity Index
(CTSI) (n=100)

CTSI Category | Frequency | Percentage (%)
Mild (0-3) 40 40
Moderate (4-6) 34 34
Severe (7-10) 26 26
Total 100 100

Table 4: Comparative Distribution of Severity

(Clinical vs CTSI)

Severity | Ranso | BISA [ APACHE | CTS
everity | P 1l I
Mild 58 64 52 40

Moierat 28 26 30 34
Severe 14 10 18 26
Total 100 100 100 100
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Table 5: Association Between Severity Scores
and Local Complications (n = 100)

R
Seve | Comm;is::ltion BIS | APAC | CT
rity p AP | HEII | SI
Present)
Mild 6/58 3/6 7/52 24
4 0
Mod 10/ 15/
erate 12/28 2% 14/30 34
Sever 9/1 22/
. 10/14 0 15/18 2%
Table 6: Mean Length of Hospital Stay and ICU
Admission
ICU
Sev | Ranson | g o | APA 1 p | A dmission
erit | (Days = CH
SD) AP EX SI (%)
y (CTSI)
Mil 52+ 4.8 55+ 45 .
d 1.4 - 1.6 - 3%
’ 1.2 ' 1.3
Mo 8.6+ 8.2 o1+ 10.
der 21 + )3 2+ 35%
ate ’ 2.0 ' 2.5
13. 18.
+
Sev 14;85 94+ ii% 4 75%
cre ' 32 [ 7% 42

Table 7: Mortality Distribution Across Severity
Scores (n =100)

Severity Ranso | BISA | APACHE | CTS
n P I 1
Mild 0 0 0 0
Moderate 2 1 2 3
Severe 5 4 6 9
Total
Deaths 7 5 8 12

Figure:1. Mean Length of Hospital Stay and
ICU Admission

Length of Hospital Stay (Days + SD) by Severity and Scoring System

EEN Ranson WEM BISAP EEE APACHE! EEE CTSI

Severity

184+42

0 5 10 15 20 25
Length of Hospital Stay (Days)

The study population consisted of 100 patients,
with a predominance of males (68%) compared to
females (32%). The majority of patients were in the
41-50 years age group (32%), followed by 51-60
years (24%). Patients aged 31-40 years and those
above 60 years each constituted 18%, while only
8% were <30 years. Regarding etiology, alcohol
was the most common cause of acute pancreatitis,
accounting for 54% of cases, followed by
gallstones in 30% of patients. Other less frequent
etiologies included hypertriglyceridemia (6%),
post-ERCP pancreatitis (3%), and idiopathic causes
(7%).

Based on severity assessment, the majority of
patients were classified as mild across all scoring
systems: 58% by Ranson score, 64% by BISAP
score, and 52% by APACHE II score. Moderate
severity was observed in 28%, 26%, and 30% of
patients according to Ranson, BISAP, and
APACHE 1I  scores, respectively. Severe
pancreatitis was identified in 14% of patients using
Ranson criteria, 10% using BISAP, and 18% using
APACHE I, indicating some variation in severity
categorization among the scoring systems.
According to the CT Severity Index, 40% of
patients had mild pancreatitis (CTSI 0-3), while
34% were classified as moderate (CTSI 4-6).
Severe pancreatitis (CTSI 7-10) was observed in
26% of patients. This distribution suggests that a
significant proportion of patients had moderate to
severe disease based on radiological assessment.
Comparison between clinical scoring systems and
CTSI revealed notable differences in severity
classification. Mild cases were highest with BISAP
(64%), followed by Ranson (58%) and APACHE 11
(52%), whereas CTSI identified only 40% as mild.
Moderate cases were relatively comparable across
Ranson (28%), BISAP (26%), APACHE 11 (30%),
and CTSI (34%). However, severe cases were more
frequently identified by CTSI (26%) and APACHE
IT (18%) compared to Ranson (14%) and BISAP
(10%), indicating that radiological assessment may
detect greater disease severity.

Local complications demonstrated a progressive
increase with rising severity across all scoring
systems. According to the Ranson criteria,
complications were observed in 6/58 patients
(10.3%) in the mild group, 12/28 (42.9%) in the
moderate group, and 10/14 (71.4%) in the severe
group. Similarly, the BISAP score showed
complications in 5/64 (7.8%) of mild cases, 10/26
(38.5%) of moderate cases, and 9/10 (90.0%) of
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severe cases. Using the APACHE 1II score,
complications were present in 7/52 (13.5%) of mild
cases, 14/30 (46.7%) of moderate cases, and 15/18
(83.3%) of severe cases. In comparison, the CT
Severity Index (CTSI) demonstrated a stronger
association, with complications seen in only 2/40
(5.0%) of mild cases, increasing sharply to 15/34
(44.1%) in moderate cases and 22/26 (84.6%) in
severe cases. Overall, all scoring systems showed a
rising trend of complications with increasing
severity; however, CTSI exhibited the most
pronounced correlation, particularly in identifying
patients with severe disease and higher risk of local
complications.
The mean duration of hospital stay increased
progressively with disease severity across all
scoring systems. In mild cases, the average stay
ranged from 4.5 £ 1.3 days (CTSI) to 5.5 + 1.6 days
(APACHE II). For moderate severity, hospital stay
ranged from 8.2 + 2.0 days (BISAP) to 10.2 £ 2.5
days (CTSI). In severe cases, the duration was
markedly prolonged, ranging from 13.9 + 3.2 days
(BISAP) to 18.4 + 4.2 days (CTSI). ICU admission
rates based on CTSI severity also increased
significantly, with 5% in mild, 35% in moderate,
and 75% in severe cases.
Mortality increased with severity across all scoring
systems. No deaths were observed in mild cases. In
moderate pancreatitis, mortality was relatively low,
with 2 deaths in Ranson, 1 in BISAP, 2 in APACHE
II, and 3 in CTSI categories. However, in severe
cases, mortality was significantly higher, with 5
deaths (Ranson), 4 (BISAP), 6 (APACHE II), and 9
(CTSI). Overall mortality rates were 7%, 5%, 8%,
and 12% according to Ranson, BISAP, APACHE II,
and CTSI, respectively, with CTSI demonstrating
the highest mortality prediction.

DISCUSSION
The present study demonstrated a clear male
predominance (68%) in acute pancreatitis, with the
peak incidence in the 41-50-year age group,
followed by 51-60 years. This demographic profile
is consistent with observations by Vege SS et al.
and Banks PA et al., who reported higher incidence
among middle-aged males, largely attributed to
alcohol consumption patterns [11,12]. Similar
findings were also described by Yadav D et al., who
emphasized that alcohol-related pancreatitis is
more common in males, whereas gallstone-related
disease shows a relatively higher female
preponderance [13]. In the current study, alcohol
was the leading etiology (54%), followed by

gallstones (30%), aligning with reports by Singh
VK et al. and Tenner S et al., who identified
alcohol and biliary disease as the two most
common causes globally [14,15]. The relatively
lower incidence of hypertriglyceridemia and post-
ERCP pancreatitis in this study is also consistent
with prior literature [16].

Regarding severity distribution, the majority of
patients were categorized as mild across all clinical
scoring systems, particularly with BISAP (64%),
followed by Ranson (58%) and APACHE II (52%).
This predominance of mild pancreatitis has been
similarly reported by Papachristou GI et al., who
found that most patients present with mild disease
and have favorable outcomes [17]. However,
variability in severity classification among scoring
systems, as observed in the present study, has also
been documented by Khanna AK et al., who
highlighted differences in sensitivity and specificity
between Ranson, BISAP, and APACHE I scores
[18]. Notably, APACHE II identified a higher
proportion of severe cases (18%) compared to
BISAP (10%) and Ranson (14%), suggesting its
higher sensitivity in detecting severe disease, as
supported by earlier studies [18,19].

Radiological assessment using the CT Severity
Index (CTSI) revealed a higher proportion of
moderate (34%) and severe (26%) cases compared
to clinical scoring systems. This finding
corroborates the observations of Balthazar EJ et al.,
who emphasized that contrast-enhanced CT
provides a more accurate evaluation of pancreatic
necrosis and local complications, thereby
identifying greater disease severity [20]. The
discrepancy between clinical and radiological
severity noted in this study has also been reported
in comparative analyses, where CTSI tends to
upstage disease severity relative to clinical scores
[18,20].

The association between severity and local
complications showed a consistent upward trend
across all scoring systems in the present study.
However, CTSI demonstrated the strongest
correlation, with complications increasing sharply
from mild (5.0%) to severe (84.6%) categories.
Similar findings were reported by Mortele KJ et al.,
who found that CTSI correlates closely with the
development of pancreatic necrosis, fluid
collections, and other local complications [19].
Clinical scoring systems such as BISAP and
APACHE 1I also showed significant predictive
value, but with comparatively lower sensitivity
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than CTSI in identifying local complications
[17,19]. This supports the notion that radiological
evaluation remains superior in predicting
morphological complications.
The duration of hospital stay in this study increased
progressively ~ with  severity, ranging from
approximately 4-5 days in mild cases to over 18
days in severe cases (CTSI). These findings are in
agreement with Wu BU et al., who demonstrated
that higher severity scores are associated with
prolonged hospitalization and increased healthcare
utilization [17]. Similarly, ICU admission rates
showed a marked increase with severity,
particularly in CTSI-based classification, where
75% of severe cases required intensive care. This
trend has been consistently reported in previous
studies, reinforcing the clinical utility of severity
stratification systems in predicting resource
requirements [14,18].
Mortality analysis in the present study revealed a
direct correlation with disease severity, with no
deaths in mild cases and significantly higher
mortality in severe pancreatitis. CTSI showed the
highest mortality rate (12%), followed by APACHE
I (8%), Ranson (7%), and BISAP (5%).
Comparable findings were reported by Mounzer R
et al., who concluded that radiological scoring
systems may better predict mortality due to their
ability to detect necrosis and complications early
[19,20]. However, BISAP has been shown to be a
simple and reliable bedside tool for early mortality
prediction despite slightly lower sensitivity [17].
The higher mortality observed with CTSI in this
study further emphasizes the importance of
imaging in prognostication.
Overall, the findings of the present study are
largely consistent with previously published
literature, demonstrating that while clinical scoring
systems such as BISAP, Ranson, and APACHE II
are valuable for early risk stratification, CTSI
provides  superior  correlation  with  local
complications, hospital stay, ICU requirement, and
mortality. These observations highlight the
complementary role of clinical and radiological
assessment in the comprehensive management of
acute pancreatitis [11-20].

CONCLUSION
The current research paper has shown that contrast-
enhanced CT Severity Index, as a CT-based
assessment tool, is more accurate in estimating the
severity of the disease and its clinical outcomes in
patients with acute pancreatitis as compared to the

laboratory-based clinical scoring tools that are in
use. Although the criteria of Ranson and BISAP
score, as well as APACHE 1II score, are still
effective bedside-useful tools to guide the early risk
stratification, they have the limitations of involving
indirect physiological/biochemical parameters and
thus fail to adequately describe the degree of local
pancreatic damage.CT Severity Index had more
significant correlations among the major clinical
outcomes, such as the emergence of local
complications, necessitation of intensive care unit
hospitalisation, extended hospitalisation, and death.
Notably, the CT-based assessment revealed a group
of patients who had a high level of disease severity,
which was not accurately reflected in clinical
scoring systems and which has limited the use of
laboratory-based scores.

These results endorse the use of contrast-enhanced
CT-based severity measurement as a mandatory
activity of the overall assessment in acute
pancreatitis, in particular in the patients with
suspected moderate to severe disease. Clinical
assessment with imaging-based severity
stratification could help to better predict outcome,
provide timely care escalation, and achieve better
clinical results.
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