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Abstract

Background and objectives: To assess the significance of early prognostication using the Bedside Index for Severity in Acute
Pancreatitis (BISAP) score combined with the Modified Computed Tomography Severity Index (MCTSI) in determining the se-
verity of acute pancreatitis.

Materials and methods: 153 patients with acute pancreatitis were retrospectively screened from June 2020 to May 2021
at Ruijin Hospital. A total of 141 patients were included in this study and were divided into two groups. The Severe Acute Pan-
creatitis (SAP) group consisted of 88 cases (62.4%), while the Mild Acute Pancreatitis and Moderately Severe Acute Pancreatitis
(MAP/MSAP) group consisted of 53 cases (37.6%). BISAP scores and MCTSI were assessed within 24 hours after admission. The
specific methods employed included analyzing patients’ characteristics, constructing Receiver Operating Characteristic (ROC)
curves, and discussing the relationship between BISAP scores, MCTSI, and their predictive value for acute pancreatitis severity.

Results: The more severe the acute pancreatitis was, the higher the scores of BISAP and MCTSI increased (p<0.05). There
was a positive correlation between the BISAP score and MCTSI (r=0.492, p<0.05). The Area Under the ROC Curve (AUC) for
the severity of acute pancreatitis was 0.771 for the BISAP score, 0.790 for the MCTSI, and 0.840 for the combined B-M (BISAP
combined with MCTSI). These results also showed a statistically significant difference (p<0.01).

Conclusions: The BISAP score and MCTSI demonstrated strong evaluative capabilities in assessing the severity of acute pan-

creatitis individually, and their combined use is even more significant.

Keywords: Bedside index for severity in acute pancreatitis (BISAP); Modified CT severity index (MCTSI); Prediction; Acute
pancreatitis.
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Introduction

Acute pancreatitis is a condition caused by the activation of
tryptase due to various factors. Its primary symptom is local in-
flammation of the pancreas, often accompanied by dysfunction
of one or multiple organs [1]. Acute pancreatitis is a self-limiting
disease, but approximately 20-30% of patient’s progress to se-
vere acute pancreatitis, which carries a high mortality rate of
up to 10% if early and proper treatment is not administered [2].
Therefore, early assessment of the severity of acute pancreati-
tis is crucial for promptly monitoring patients’ condition, provid-
ing appropriate treatment, and reducing hospital stays.

Currently, several scoring systems are used in hospitals to
grade the severity of acute pancreatitis, such as the Bedside
Index for Severity in Acute Pancreatitis (BISAP) score, modified
Computed Tomography Severity Index (MCTSI, Figure 1), Acute
Physiology and Chronic Health Evaluation (APACHE) Il score, and
Ranson’s score, among others [3,4]. However, some of these
scoring systems are complex and require extensive clinical data,
limiting their use in clinical practice. Studies have shown that
MCTSl is a straightforward scoring system, while BISAP is easier
to use, and both have high value in assessing the severity of
acute pancreatitis [5,6]. However, the combined use of BISAP
and MCTSI has not been reported yet. Therefore, it is necessary
to conduct comprehensive, repeated, and systematic analysis
of clinical indicators such as age, blood urea nitrogen, tempera-
ture, blood white cell count, impaired mental status, and imag-
ing evidence of pleural effusion to accurately assess the severity
of acute pancreatitis. In this study, we aim to evaluate the early
prognostic value and correlations between BISAP scores com-
bined with modified CTSI and each scoring system individually
in determining the severity of acute pancreatitis.

Prognostic Indicator Points

Pancreatic Inflammation

MNormal pancreas 0

Intrinsic pancreatic abnormalities
with or without inflammatory 2
changes In peripancreatic fat.

Pancreatic or peripancreatic fluid
collection or peripancreatic fat 4
necrosis

Pancreatic Necrosis

None

= 30%

= 30%

Extra Pancreatic Complications

One or more of the following:

Pleural Effusion, ascites, vascular

complications, parenchymal 2
complications, or gastrointestinal

tract involverment.

reasons, including being under the age of 18, receiving treat-
ment for pancreatitis at another hospital, having complications
with malignant tumors or other diseases. This resulted in a to-
tal of 141 included cases. Among them, 88 patients were male
(62.4%), while the remaining 53 were female (37.6%). The aver-
age age was 49.65+15.92 years, with an age range of 18 to 88
years. The inclusion criteria were as follows: 1) Diagnosis and
grading of acute pancreatitis aligned with guidelines [7]; 2) Pa-
tients presented to the hospital within 24 hours of symptom
onset; 3) Obtained Computed Tomography (CT) scans and relat-
ed laboratory tests within the first 24 hours of hospital admis-
sion, with complete relevant information. The exclusion criteria
were: 1) Being under the age of 18; 2) previously treated for
pancreatitis at another hospital; 3) Presence of underlying dis-
eases such as chronic pancreatitis, malignant tumors, or severe
diseases of other organs. The enrolled patients with acute pan-
creatitis were divided into two groups according to the guide-
lines: 88 cases in the Severe Acute Pancreatitis (SAP) group and
53 cases in the Mild Acute Pancreatitis and Moderately Severe
Acute Pancreatitis (MAP/MSAP) group.

Methods

The following information was collected for the acute pan-
creatitis patients: gender, age, triglyceride levels, blood urea
nitrogen levels, impaired mental status, evidence of systemic
inflammatory response syndrome, and imaging evidence of
pleural effusion. BISAP scores and MCTSI scores were calculated
for each patient with acute pancreatitis.

Statistical analysis

Statistical analysis was conducted using SPSS 26.0. The values
are presented as mean * Standard Deviation (SD). Independent
samples t-tests were used to compare two sets of measurement
data, while chi-square tests were used for comparison of count-
ing data. Spearman correlation analysis was employed to assess
the correlation between the two variables. Receiver-Operating
Characteristic (ROC) curves were constructed for the three scor-
ing systems: BISAP score, MCTSI score, and B-M score, to mea-
sure the predictive accuracy of each system by calculating the
Area under the Curve (AUC). A p-value<0.05 was considered
statistically significant.

Results

Patient characteristics (age, sex, and etiological factors) were
analyzed between the two groups (MAP/MSAP and SAP). The
comparison results showed no statistically significant difference
between these two groups (p>0.05, (Table 1)).

Table 1: Patient characteristic at baseline.

The MCTSI score was calculated by summing these Characteristic MAP/MSAP SAP P value
values and acute pancreatitis was then categorized as:
. s Female 18 35
Mild Pancreatitis MCTSI score 0-3 Gender 0.490
Moderate Pancreatitis MCTSI score 4-6 Male 35 53
Severe Pancreatitis ~ MCTSI score 7-10 Age 49.08+15.020  49.35+15.971 0.059
Figure 1: MCTSI for scoring acute pancreatitis. MCTSI refer to Hypertriglyceridemia 15 34
modified computed tomography severity index.
Gallstone 14 27
. Etiology 0.129
Materials and methods Surgery-related 2 0
Materials Other causes 22 27
Data from 153 cases of acute pancreatitis were collected
retrospectively over a one-year period from June 2020 to May
2021 at Ruijin Hospital. Twelve cases were excluded for various
scibasejournals.org 02
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Comparison of the predictive value for acute pancreatitis se-
verity between BISAP score and MCTSI, and exploration of their
interrelationships. Compared to the MAP/MSAP group, the SAP
group exhibited significantly higher BISAP scores (2.17+1.02 vs.
1.060.99 in the MAP/MSAP group, p<0.0001, (Table 2)). Simi-
larly, the SAP group had significantly higher MCTSI scores com-
pared to the MAP/MSAP group (5.74%1.50 vs. 3.81+1.68 in the
MAP/MSAP group, p<0.0001, (Table 2)). The results of the Levin
test for homogeneity of variance were as follows: BISAP score,

Table 2: Difference analysis.

F=0.060, p=0.897>0.05, and MCTSI, F=0.607, p=0.437>0.05,
(Table 3). The data exhibited homogeneity in variance. The
results comparing BISAP scores between the SAP group and
the MAP/MSAP group indicated a significant difference (Sig.
(two-tailed)=.000, (Table 4)). Additionally, the results compar-
ing MCTSI scores between the SAP group and the MAP/MSAP
group also indicated a significant difference (Sig. (two-tailed) =
.000, (Table 4)). Moreover, correlation analysis between MCT-
Sl and BISAP revealed a positive correlation (Pearson correla-
tion=0.492, (Table 4)).

Index AP groups Patients number Mean Standard deviation(SD) Mean standard error P value
SAP 88 2.17 1.020 .109
BISAP MAP/MSAP 53 1.06 .989 136 <0.0001
SAP 88 5.75 1.510 .161
MCTSI <0.0001
MAP/MSAP 53 3.81 1.676 .230
Table 3: Independent sample test.
Levin variance .
. Mean equality t-test
equality test
) Difference 95% Difference 95%
o Sig. Mean Standard error ) . . .
F | Significance t DF ) ) ) confidence interval | confidence interval
(two-tailed) difference difference . L.
lower limit upper limit
= Assumed equal variance .060 .807 6.354 139 .000 1.114 .175 .767 1.460
2]
@ | No assumed equal variance 6.403 112.388 .000 1.114 174 .769 1.458
E Assumed equal variance .607 437 7.081 139 .000 1.939 274 1.397 2.480
Q
= No assumed equal variance 6.900 ' 100.877 .000 1.939 .281 1.381 2.496
Table 4: Correlation analysis. ROC curve
e 1spe—t i 3 Curve source
BISAP MCTSI il =SBIAr
08 —MCTSI+BISAP
Pearson correlation 1 A492%* / Reference
BISAP Sig. (two-tailed) .000 %
g, 06 f f
Patients number 141 141 £ ‘
2
Pearson correlation 492%* 1 A ol
MCTS| Sig. (two-tailed) .000
Patients number 141 141 02| f
ROC curve analysis of BISAP score, MCTSI score, and B-M 0k = ” B — il
combination in evaluating the severity of acute pancreatitis. Soecif
. . - 1-Specificit
Receiver-Operating Characteristic (ROC) curves were plotted for Fioure 2: ROC Rty
. igure 2: curve.
the three scoring systems: BISAP score, MCTSI score, and B-M i
score. The Area Under the ROC Curve (AUC) for these scoring
systems was 0.771, 0.790, and 0.840, respectively (Figure 2). Table 5: Sensitivity and specificity analysis.
All three scores demonstrated good predictive value for severe
acute pancreatitis, with the B-M score showing the highest per- Scoring systems | Youden's index | Sensitivity | Specificity = Score threshold
formance. MCTSI 0.467 0.693 0.774 5
ROC refer to receiver operating characteristic, BISAP refer to  Bisap 0.44 0.761 0.779 1.6
bedside index for severity in acute pancreatitis, MCTSI refer to B-M 0521 0.898 0.623 <5

modified computed tomography severity index.

Sensitivity (0.693, 0.761, and 0.898, (Table 5)) and specificity
(0.774, 0.779, and 0.623, (Table 5)) of MCTSI, BISAP, and B-M
scoring systems were evaluated for the early prediction of acute
pancreatitis severity.
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Discussion

The course and severity of acute pancreatitis were deter-
mined using the Atlanta classification revision of 2012 [8],
which includes MAP, MSAP, and SAP. SAP is more commonly
observed in late-stage pancreatitis and is considered a clinically
critical and dangerous disease. Therefore, early evaluation and
classification of disease severity are crucial for prognosis and
management. Close monitoring, continuous evaluation, and ra-
tional intervention are necessary to improve the cure rate and
survival rate.

Several studies [9-11] have been conducted on the value of
early prediction of acute pancreatitis severity, such as using the
BISAP score or Ranson score combined with D-dimer, serum al-
bumin, C-reactive protein, serum procalcitonin, semi-lactose,
agglutinin-9, IL-6 level, and other parameters for joint assess-
ment. However, there is a lack of literature studying the combi-
nation of BISAP score and MCTSI to assess the early predictive
value of acute pancreatitis severity. Thus, this study focuses on
evaluating the value of BISAP scores and MCTSI in the early as-
sessment of acute pancreatitis severity, as well as exploring the
value of the B-M scoring system.

MCTSI and BISAP are commonly used clinical scoring systems
[12,13] that offer certain advantages over other scoring criteria.
The MCTSI score is a reliable system for early prediction of SAP
severity. In the MCTSI scoring system, a total score of 3 or less
indicates MAP, a score of 4, 5, or 6 indicates MSAP, and a score
of >7 indicates SAP. CT has become one of the main diagnostic
modalities for patients with acute pancreatitis, as it provides a
comprehensive assessment of the abdominal cavity and thorax,
with clearer visualization. The MCTSI scoring system is easy to
calculate and can assess extra-parenchymal lesions, gastrointes-
tinal tract or blood vessel invasion, pleural effusion, and ascites.
The simplicity and repeatability of MCTSI scoring make it less
subject to subjective influence by radiologists. MCTSI scores are
positively correlated with risk factor scores for predicting com-
plications and death in acute pancreatitis. Higher MCTSI scores
are associated with increased morbidity and mortality. A study
from China [14] ranked the early severity prediction accuracy of
AP and found that MCTSI outperformed APACHE Il and Ranson
scoring systems, demonstrating the highest overall predictive
power. This study confirms that MCTSI is a valuable scoring sys-
tem for the early prediction of AP severity, with a sensitivity of
0.693 and specificity of 0.774.

The BISAP score, proposed in 2008 [5], consists of five ob-
servation items, and a score of >3 indicates SAP. BISAP scoring
offers several advantages, including its simplicity with only five
parameters, which are common clinical data and auxiliary ex-
aminations that are easy to obtain and calculate. Thus, early
evaluation can be completed easily, facilitating its clinical appli-
cation. Another study from China [11] demonstrated that BISAP
is more predictive in patients with early-onset pancreatitis, with
good positive and negative predictive values, and it is simple
to use. Additionally, BISAP has superior value compared to the
POP scoring system in predicting AP severity and assessing pan-
creatic necrosis. Other clinical studies [14,15] have shown that
the AUC of the BISAP score for the severity of acute pancreatitis
ranged from 0.711 to 0.856. In this study, the AUC of the BISAP
score for the severity of acute pancreatitis was 0.771, consis-
tent with the results of previous studies. Furthermore, the B-M
(BISAP-MCTSI) scoring system demonstrated the highest AUC
value (0.840), suggesting that the combination of the two sys-
tems has a higher value for early prediction of AP severity.

Clinical data collected from the SAP group and the MAP/
MSAP group were compared. There were no significant dif-
ferences in gender and age (p>0.05). However, significant dif-
ferences (p<0.01) were observed in BISAP scores and MCTSI
scores between the two groups. BISAP scores and MCTSI scores
are closely correlated with the severity of acute pancreatitis.
Specifically, the more severe the acute pancreatitis, the higher
the scores in both systems. Additionally, a positive correlation
(r=0.492, p<0.001) was found between the BISAP and MCTSI
scoring systems. The predictive value of BISAP is better than
MCTSI, and the B-M score has the highest evaluation value. All
three scoring systems can be used as good parameters for the
early prediction of AP severity. Moreover, the B-M scoring sys-
tem shows a higher value in early prediction of AP severity.

Conclusion

In summary, both the BISAP score and MCTSI are valuable
scoring systems for predicting the condition of acute pancre-
atitis, with the B-M scoring system offering superior predictive
value. However, this study has certain limitations as it is retro-
spective. The sample size is small, and the patients were en-
rolled from a single hospital in China. Prospective, large-scale,
multicenter studies are still needed to further explore the early
predictive value of BISAP scores, MCTSI, and other metrics.
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