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ABSTRACT 

Objective: To compare the severity and outcome of acute pancreatitis by comparing the CLI and computed 
tomography, the serum C-reactive protein and neutrophil levels. 
Study Design: Prospective study 
Place and Duration of Study: This study was conducted at the Department of General Surgery, Pakistan Institute 
of Medical Sciences Islamabad from June 2016 to June 2020. 
Materials and Methods: A total of 354 patients were enrolled. All patients > 18 years, with confirmed diagnosis of 
AP were eligible to take part in the study. Patients with symptoms for more than 3 months at the time of data 
collection were excluded from the study. Complete clinical history and examination were performed on all patients. 
An improved abdominal computed tomography test was carried out intravenously for pancreas status assessment 
and computed tomography severity index (CTSI) measurement in these patients. Both patients were also tested on a 
neurological basis in addition to CTSI, neutrophil-lymphocyte ratio (NLR) and C-reactive protein (CRP). The length 
of hospital stay, ICU admission and hospital mortality have been measured for the seriousness of acute pancreatitis. 
Results: The mean age of 54.5±12.4 years. The most frequent etiology of acute pancreatitis was gallstone, 195 
(55.1%) followed by infection in 79 (22.32%) and hyperlipidemia in 50 (14.12%) of the patients. The majority of 
the patients (84;53.8%) with a CTSI score between 7-10 were hospitalized for more than two weeks. Hospital 
mortality within 72 hours was most frequent in patients who scored higher on CTSI. Out of the 25 patients who 
expired, 8 (32%) had moderate acute pancreatitis while 15 (60%) had severe acute pancreatitis. Neutrophil to 
leukocyte ratio and C-reactive protein were both more frequently elevated in patients with severe acute pancreatitis 
as assessed by hospital stay, ICU admission, and hospital mortality. 
Conclusion: Computed tomography severity index and C-reactive protein were better predictors of patient severity 
and outcome while neutrophil-lymphocyte ratio did not seem to differ with the severity of the disease. 
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INTRODUCTION 

Acute pancreatitis is usually characterized as self-

limiting disease with very minute systemic effects and 

is usually non-lethal. Nevertheless, in a small 

percentage of patients, complications develop including 

progression into a systemic inflammatory response 

syndrome (SIRS) and multiple organ failure.
1
 The 

mortality rate of acute pancreatitis can be up to fifty per 

cent as per some studies. 
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In case of severe presentation of the disease, if the 

patient is recognized at the initial stage then the 

prognosis and mortality rate could be improved by 

timely intervention and close monitoring.
2
 The 

mortality and severity of AP is linked with old age, 

obesity, consumption of tobacco and alcohol, serum, 

urea and creatinine levels and inflammatory response 

markers like cytokines, chemokines and others.
1,2

 

For detecting and predicting acute pancreatitis severity 

and prognosis, measures of multifactorial clinical and 

laboratory measurement scales (such as Ranson score, 

BISAP (Security Index) score, acute physiology, and 

Chronic Health Assessment (APACHE II) are used for 

the existence of systemic inflammatory response 

syndrome (SIRS) Score, harmless acute pancreatitis 

score (HAPS).
3-5

 

Currently, the AP updated computed tomographical 

severity (MCTSI) prognostic radiological scoring 

system, computed tomography extra-pankreatic 

inflammation (EPIC) and the renal rhythmic sign are in 

use. APACHE II (score 8) is considered to be the gold 

standard for all the above listed techniques.
6,7

 It is 
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however, a highly complex and time-consuming 

technique and therefore in any scenario not a viable 

option. 

Procalcitonin (> 1.8 ng / mL) and C-reactive protein 

(CRP) − 150 mg / l) provide serum biomarker of some 

pregnancy-managed AP factors. It was proposed that 

these two variables be used to predict the seriousness of 

the disease. After 48 hours of admission, serum 

procalcitonin and CRP are evaluated.
8
Some 

inflammatories, such as interleukins (IL) 6, 8, and 10, 

are also used as an early indicator of acute pancreatitis
9
 

for assessing the extent of organ dysfunction in AP 

patients. 

The recent targets are the platelet-to-lymphocyte link 

and the peripheral blood count of CD4+ T cells
10

 for the 

assessment and forecasting of inflammation in AP 

patients' neutrophil-lymphocyte ratio (NLR). The 

precise determination of the degree of inflammatory 

reactions in an AP patient is an excellent guide for 

predicting or not intensive treatment complications or 

phases of the disease. However, there is insufficient and 

contentious comparative evidence on the medical and 

radiological scoring systems for the collection of results 

for AP.
6-10 

In order to predict the severity and outcome 

of acute pancreatitis, the current trial aimed at 

comparing the clinical-computer gravity index (CTSI), 

serum CRP level, and neutrophil levels. 

MATERIALS AND METHODS 

A prospective observational was conducted at the 

general surgery department, Pakistan Institute of 

Medical Sciences, Islamabad between June 2016 to 

June 2020 for a duration of five years. All patients >18 

years of age with verified AP diagnosis were included. 

At the time of data collection, patients with symptoms 

longer than 3 months were removed. Both participants 

were given with informed written or verbal consent. 

The criteria were used to diagnose AP 
(1)

 abdominal 

pain trait, 
(2)

 higher serum or lipase amylase than a 

typical level of three and 
(3)

 AP's standard studies on 

contrast-enhanced computed tomography (CT), MRI, or 

ultrasonography (US). A total of 354 patients were 

included with confirmed AP diagnosis. Both patients 

have had full clinical records and tests. There have been 

recorded etiologies like gallstones, alcohol, medications 

etc. Everyone was watched and monitored until they 

were released or died. Blood samples were obtained 

within 1 hour of admission for haematological and 

biochemical results. NLR was described as the absolute 

neutrophil count quotient to the absolute lymphocyte 

count. An improved abdominal CT test was carried out 

intravenously for pancreas status assessment and CTSI 

measurement in these patients. The spectrum of 

pancreatic inflammation, necrotizing and the presence 

or lack of fluid collections were determined for the 

CTSI. On entry, the score for Ranson and BISAP were 

determined. Both patients were also tested on a 

neurological basis in addition to CTSI, lymphocyte 

neutrophil ratio (NLR) and C-reactive protein (CRP). 

The length of hospital stay, ICU admission and hospital 

mortality measured the seriousness of acute 

pancreatitis. The data was analyzed through SPSS-26. 

RESULTS 

A total of 354 patients were presented with acute 

pancreatitis during the study period. The mean age plus 

standard deviation was 54.5 (12.4) years. Most frequent 

etiologies of acute pancreatitis in our setting were 

gallstone, 195 (55.1%) followed by infection in 79 

(22.32%) and hyperlipidemia in approximately one-

fourth of the patients. Mean Body mass index (BMI) of 

patients was 22.8±5.4 kg/m
2
. Upon assessing the 

comorbidities, it was found that one-half the population 

had hypertension, followed by diabetes mellitus type 2 

and chronic liver disease in 12.7% patients ((Table 1). 

Table No.1: Patients characteristics and clinical 

profile (n=354) 

Variable No. (%) 

Mean age (years) 54.5±12.4 

Gender 

Male 240 (67.80%) 

Female 111 (31.36%) 

Etiologies of AP 

Gallbladder 195 (55.08%) 

Hyperlipidaemia 50 (14.12%) 

Infection 79 (22.32%) 

Obscured causes 30 (8.47%) 

Mean BMI (kg/m
2
) 22.8±5.4 

Comorbidities 

Diabetes mellitus 91 (37.3%) 

Hypertension 122 (50%) 

Chronic liver disease 31 (12.7%) 

Scoring systems 

Ranson 3.6±1.9 

CT Severity Index 3.2±1.4 

Bedside index of severity in 

acute pancreatitis score 
2.9±1.5 

White blood cells in mm
3
 15,745±4566 

Neutrophil to lymphocyte ratio 18.1±16.4 

C-reactive protein (mg/dL) 8.6±5.4 

Mean Hospital stay (days) 10.5±3.6 

ICU admission 149 (42.09%) 

Hospital Mortality 25 (7%) 

Two hundred and ninety-eight (84.18%) patients were 

treated conservatively, 57 (16.10%) patients underwent 

surgical intervention in the form of laparotomy, 

washout and drain placement. One hundred and forty-

nine (42.09%) patients with severe acute pancreatitis 

were admitted to ICU for intensive support. 25/354 

(7%) patients expired within 48 to 72 hours of 

presenting to the emergency department secondary to 

sepsis and co-morbids. The mean hospital stay 
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(standard deviation) was found to be 10.5±3.6 days. 

156 (44.07%) patients were hospitalized for more than 

two weeks while the remaining 198 (55.93%) had a 

hospital stay of <2 weeks. The majority of the patients 

84 (53.8%) with a CTSI score between 7-10 (severe) 

were hospitalized for more than two weeks. Hospital 

mortality within 72 hours was most frequent in patients 

who scored higher on CTSI. Out of the 25 patients who 

expired, 8 (32%) had moderate acute pancreatitis while 

15 (60%) had severe acute pancreatitis. Neutrophil to 

leukocyte ratio and C-reactive protein were both more 

frequently elevated in patients with severe acute 

pancreatitis as assessed by hospital stay, ICU 

admission, and hospital mortality (Table 2). 

Table 2: Association of CTSI, CRP, and NLR with 

the severity of acute pancreatitis 

Modalities 

Hospital 

stay of > 2 

weeks 

(n = 156) 

ICU 

admission 

(n = 149) 

Mortality 

(n = 25) 

CTSI score 

Mild 27 (17.3%) 
24 

(16.1%) 
2 (8%) 

Moderate 45 (28.8%) 
40 

(26.8%) 
8 (32%) 

Severe 84 (53.8%) 85 (57%) 15 (60%) 

NLR 28.5±15.2 26.2±12.6 29.4±14.3 

CRP 

Moderate 

elevation (1.0 

to 10.0) 

22 (14.1%) 
19 

(12.7%) 
1 (4%) 

Marked 

elevation 

(10.0-50.0) 

42 (26.9%) 
51 

(34.2%) 
7 (28%) 

Severe 

elevation 

(>50.0) 

91 (58.3%) 79 (53%) 17 (68%) 

DISCUSSION 

This study was conducted to compare clinical values of 
CTSI (CT severity Index), neutrophil count and serum 
CRP to predict the outcome of acute pancreatitis. In our 
results, we found out that the majority of the patients 
were treated conservatively and the minority had 
undergone surgical procedures. 42.09% of the patients 
who were suffering from severe acute pancreatitis were 
transferred to the intensive care unit however, only 7% 
of the patients passed away in 48 to 72 hours. Majority 
of patients who had a severe CTSI score were 
hospitalized for more than 2 weeks and had a higher 
hospital mortality rate. 
A study was conducted in 2015 in Rawalpindi, 
Pakistan, during the duration of nine months to find out 
the prevalence of patients having necrotising 
pancreatitis while also suffering from acute pancreatitis 
and serum CRP above 150mg/l.

11
It was concluded that 

CRP is the gold standard marker to find out the gravity 

of pancreatitis. Patients who had a serum CRP level of 
less than 150 mg/l were less likely to progress into 
necrosis however those with serum CRP level of more 
than 150 mg/l were more likely to progress to acute 
necrotising pancreatitis. CRP was also concluded to be 
easily available and posed no economic burden. 
Our results differed from a study done in 2018 by 
comparing different scoring systems such as CTSI, 
Ranson’s and BISAP to find out the response of 
patients with pancreatitis.

12
 The study was done on 106 

who were diagnosed with acute pancreatitis. The 
BISHAP score was found to be an effective tool to 
foresee the prognosis of pancreatitis and also to find the 
patients who will be needed ICUs as a complication of 
acute pancreatitis. These numbers of patients could 
actually benefit from early life saving procedures such 
as resuscitation when needed. 
Another study was conducted in 2005 in Karachi to find 
out if CT scan had an effect in management and 
prognosis of patients with pancreatitis.

13
 In this study, it 

was found out that among the 40 patients with 
pancreatitis, there was no relationship between necrosis 
level and moderate pancreatitis. However, CTSI was 
found to have a correlation with complications and the 
level of damage in the pancreas. CT was also found to 
be useful with ultrasound for a few procedures 
involving drainage. 
Another study was conducted in Iran in 2019 to 
examine if the ratio of neutrophils, C-reactive protein 
(CRP) and procalcitonin (PCT) had an effect on 
management and diagnosis of severe acute 
pancreatitis.

14
 This study was conducted on patients 

with severe acute pancreatitis and mild acute 
pancreatitis. It was found out that procalcitonin, C-
reactive protein and ratio of neutrophils were greater in 
patients with severe acute pancreatitis and not in mild 
acute pancreatitis. This proved that greater levels of 
procalcitonin, C-reactive protein and neutrophil ratio 
lead to greater chances of severe acute pneumonia. 
In 2018, a study was done comparing the ratio between 
neutrophil and lymphocyte (NLR) and platelet and 
lymphocyte (PLR) and their effect on acute 
pancreatitis.

15
 It was concluded that NLR and PLR 

work well with other systems of finding out the severity 
of acute pancreatitis but only for those with gallstone. 
In diseases such as alcoholic acute pancreatitis, PLR 
and NLR did not work well with other systems that 
were being used to find out the severity of acute 
pancreatitis. Although in previous studies

16
, it was 

found out that PLR was a more efficient system than 
NLR to find out survival rate in patients this study 
concluded that both were equally efficient. 
In 2020, a study was done differentiating NLR, CRP, 
clinical values and scoring methods involving radiology 
to find out the death and severity level of patients 
suffering from acute pancreatitis.

17 
Some others have 

focused on NLR as being the primary system to find out 
the severity and prognosis of certain diseases. A high 
NLR has been known to be associated with multi organ 
failure and SIRS

18 
but in this study the BISAP score 
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system has also been proved to be effective in 
predicting the prognosis of patients with acute 
pancreatitis. 
However, there proved to be some limitations in our 
study. A greater sample size could have ensured 
different probabilities in our data. An interview based 
questionnaire could have allowed more insight into the 
patients. The correlation between CRP, neutrophil 
count and CTSI was not fully studied more information 
is required in this area. 

CONCLUSION 

Computed tomography severity indexand C-reactive 

protein were better predictors of patient severity and 

outcome while neutrophil-lymphocyte ratio did not 

seem to differ with the severity of the disease. 
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