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 ABSTRACT

Objective: To determine the diagnostic accuracy of numerical CT severity index (CTSI) and Ranson score in pre-
dicting severe Acute Pancreatitis (AP) keeping organ failure as the gold standard.

Methodology: This descriptive cross-sectional study was carried out in the Department of Surgery, Medical 
Teaching Institute, Lady Reading Hospital Peshawar, from November 2020 to May 2021 on 238 patients with 
acute pancreatitis. All patients were subjected to the prediction of Severe Acute Pancreatitis (SAP)/organ failure 
on CTSI and Ranson criteria. 

Results: The mean age of the participants was 30.7+7.6 years. There were 54.2% male and 45.8% female as 
per gender distribution. The mean duration of AP at presentation was 3.8 +1.8 days. Prediction of SAP in terms 
of organ failure was predicted in 55.9% of patients on Ranson criteria and 59.2% of patients on CTSI. The sensi-
tivity of Ranson criteria was 37.5% and specificity of 25.4% with a Positive Predictive Value (PPV) of 33.8% and 
a Negative Predictive Value (NPV) of 28.5%. The sensitivity of CTSI was 88.9% and specificity 71.1% with PPV of 
75.9% & NPV of 86.6%.

Conclusion: CTSI is a highly sensitive and specific tool for predicting the severity of acute pancreatitis when 
compared to the Ranson criteria in patients presenting with acute pancreatitis.
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time and promptly initiate intensive treatment and in-
tervene early if needed.10 Such patients need properly 
administered fluids and antibiotics, pain control, close 
monitoring for development of organ failure, and cer-
tain therapeutic procedures including endoscopy & ra-
diological interventions.10-12

For predicting the severity of acute pancreatitis 
various clinical/biochemical parameters and multi-fac-
torial scoring systems have been proposed aiming 
for its time management and decreasing the compli-
cations.13-15 One remarkable proceeding in assessing 
the severity of acute pancreatitis is the development 
of CTSI which not only detects the presence of fluid 
around the pancreas but also gives valuable informa-
tion about the degree of necrotic changes within the 
pancreatic parenchyma. The sensitivity, specificity, PPV, 
and NPV of the Ranson score, taking a cut-off value of 
Ranson score as ≥ 3 in predicting severe AP, are 85.7 
(Cl, 63.7-97.0), 44.3 (Cl, 11.5 – 28.0), 95.3 (Cl, 87.1 
– 99.0).16 The sensitivity, specificity, PPV and NPV value 
of CTSI (CTSI ≥ 3) are 66.7% (Cl, 43.0 – 85.4), 67.1% 

 INTRODUCTION

Acute pancreatitis (AP) is the acute inflammation 
of pancreatic parenchyma, marked by damage to the 
cells lining the pancreatic acini on histological exam-
ination.1,2 The commonest etiological factors encoun-
tered globally are gallstones and immoderate alcohol 
consumption.3,4 The frequency of acute pancreatitis is 
growing globally by more than 13% in recent years and 
more steadily in the western world.5,6

Clinically, there is wide variation in its presentation. 
A large majority of cases experience the mild form that 
is self-limiting however about 20 percent progress into 
moderate-to-severe acute pancreatitis with a death 
rate of 13-35 percent.7 More than 36% of the patients 
presenting with acute pancreatitis develop severe 
acute pancreatitis.8 If first episode of acute pancre-
atitis is not treated properly it leads to recurrence of 
the disease in 17% of patients.9 For achieving better 
prognosis & survival in patients with acute pancreatitis 
it is crucial to assess the severity of the disease before 
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(Cl, 58.7 – 74.8), 23.3% (Cl, 13.4 – 36.0), 
93.1% (Cl, 86.1 – 97.2) respectively.16 Pa-
tients with CTSI > 5 are more likely to die 
of this condition (P = 0.0005). They are also 
more likely to have lengthy hospitalization (P 
< 0.0001), and have 10 times more chances 
to undergo a necrosectomy (P = 0.0001).17 
Almost all scoring systems have similar ac-
curacy in predicting the severity and progno-
sis of acute pancreatitis and none of them is 
gold-standard.1

This study was planned to ascertain the 
diagnostic accuracy of numerical CT severity 
index and Ranson score in predicting severe 
acute pancreatitis keeping organ failure as 
the gold standard, to utilize the outcome of 
the study in our day-to-day clinical practice.

 METHODOLOGY

This descriptive cross-sectional study 
was conducted at the Department of General 
surgery, MTI, Lady Reading Hospital (LRH) 
Peshawar from November, 2020 to May, 
2021. Permission from the ethical commit-
tee (IREB) of MTI, LRH Hospital to conduct 
the study was taken (Ref: No.105/LRH/MTI, 
dated 15/04/2021). Taking the prevalence 
of severe acute pancreatitis in-patient with 
acute pancreatitis as 36%8 and the sensi-
tivity of CTSI as 66.7% and specificity of 
67.1%16 with 10% margin of error, and 95% 
confidence interval using the WHO formula, 
the sample size was calculated as 238 pa-
tients of acute pancreatitis. Non-probability 
consecutive sampling technique was used 
and informed written consent was taken 
from every patient after explaining the pur-
pose and benefits of the study. All patients 
of both genders aging 15-40 years who 
presented to the department with acute pan-
creatitis were included in the study. Those 
patients with known chronic pancreatitis, 
inflammatory bowel disease, gastrointestinal 
malignancies, intestinal TB, immunocompro-
mised status or any chronic infectious dis-
ease were excluded from the study. Patient 

demographic data like age, sex, address was 
noted. Detail history was taken. The investi-
gations like serum amylase and lipase level, 
full blood count, blood glucose level, serum 
AST and LDH level, serum Calcium, hema-
tocrit, blood urea, serum electrolytes, ABGs 
were done on arrival and after 48 hours of 
admission and Ranson Score was calculat-
ed. All patients were treated as per hospital 
protocol. They were kept nil by mouth for 
first 48 hours, receiving appropriate anti-
biotics, fluids, painkillers, with strict moni-
toring of vitals, intake & output record, and 
assessed for the development of any organ 
failure as per standard definition.18 The pa-
tients were sent for CTSI score as soon as 
possible just after diagnosis and admission. 
The CTSI score was calculated under the 
supervision of an experienced radiologist. All 
the data collected was recorded on a Per-
forma was subsequently analyzed using a 
statistical program (IBM-SPSS. Version.23). 
Numerical data such as age, Ranson score, 
CTSI and duration of illness was reported as 
Mean ± SD. Frequencies and percentages 
were computed for qualitative variables like 
gender, finding on CTSI, Ranson score, and 
organ failure. Stratification of Ranson score 

and CTSI was done against severe acute 
pancreatitis. Post-stratification chi-square 
test was applied, comparing the CTSI posi-
tive prediction (≥ 3) with the gold standard 
of organ failure prediction. Then diagnostic 
accuracy, sensitivity, specificity, positive pre-
dictive & negative predictive values were 
calculated. 

 RESULTS

This study was carried out on 238 pa-
tients with acute pancreatitis (AP). The mean 
±SD sample’s age was 30.7 + 7.6 years 
with the age range of 18-40 years. There 
were 129 (54.2%) male and 109 (45.8%) 
female patients. 

The mean duration of AP at presentation 
was 3.8 +1.8 days. Prediction of severe 
acute pancreatitis (SAP) in terms of organ 
failure was predicted in 55.9% (133) pa-
tients on Ranson criteria and 59.2% (141) 
patients on CTSI. On the follow up, the SAP 
(in terms of organ failure) was recorded in 
50.4% (120) patients. 

On applying the formulae for calculation, 

Table 1: Ranson criteria and SAP organ failure (n = 238)

Variable
SAP (organ failure)

Positive Negative

SAP on Ranson Criteria
Positive 45 88

Negative 75 30

SAP Severe Acute Pancreatitis
Sensitivity of Ranson Criteria TP/TP + FN = 37.5%
Specificity of Ranson Criteria TN/TN + FP = 25.4%
Positive Predictive Value Ranson Criteria TP/TP + FP = 33.8%
Negative Predictive Value Ranson Criteria TN/TN + FN = 28.5% 
Accuracy of Ranson Criteria TP + TN/n = 31.5%

Table 2: CTSI and SAP organ failure (n = 238)

SAP (organ failure)

Positive Negative

SAP on CTSI
Positive 107 34

Negative 13 84

SAP Severe Acute Pancreatitis, CTSI Computed Tomography Severity Index.
Sensitivity of CTSI TP/TP + FN = 88.9%
Specificity of CTSI TN/TN + FP = 71.1%
Positive Predictive Value CTSI TP/TP + FP = 75.9%
Negative Predictive Value CTSI TN/TN + FN = 86.6% 
Accuracy of CTSI TP + TN/n = 80.2%
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with PPV and NPV of 69 & 94 percent re-
spectively.28 Sharma et al. reported that the 
MCTSI was 98.6 percent sensitive, 26.5 per-
cent specific with PPV & NPV of 73.7 percent 
& 90 percent respectively. These studies are 
confirming that the MCTSI correlates better 
with APACHI-II and it is a robust way of as-
sessing the severity of acute pancreatitis.29

The limitation of this study was the use of 
CSTI, which has now been improved by the 
modified version of CSTI.

 CONCLUSION

CTSI is a highly sensitive and specific tool 
for predicting the severity of acute pancre-
atitis as compared to the Ranson criteria in 
patients presenting with acute pancreatitis..
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