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Abstract

Background: Acute pancreatitis is an acute inflammation of the pancreas is an increasingly common
abdominal disorder presenting as major surgical challenge to general surgeons worldwide. Early
identification of patients at risk of developing a severe attack has great importance for instituting
therapeutic interventions and improved outcome. Accurate prediction of severity is important in order
to improve survival. There are several assessment criteria in order to predict prognosis and severity of
acute pancreatitis, which help in guiding patient triage and management. However, nothing is proven
to perform significantly better in clinical settings than good clinical judgment. Ideal predicting criteria
should, therefore be simple, non-invasive, accurate and quantitative and assessment tests are easily
available.

Aim and objectives: It was a prospective study to assess the accuracy of BISAP scoring system vs
Ranson’s scoring system in predicting Severity in an attack of acute pancreatitis and to compare
predictability of organ failure, necrosis and mortality between BISAP scoring and Ranson’s Scoring
system.

Materials and methods: All patients admitted to Govt. Stanley Hospital with complaints of pain
abdomen diagnosed to have Acute Pancreatitis on clinical examination and further investigations.
Sample size consists of 100 patients with acute pancreatitis. BISAP score and Ranson’s score is
calculated in all such patients based on data obtained within 24 hours of hospitalization and at 48
hours.

Results: In this study, the two different scoring systems (BISAP and Ranson’s) were compared and
analyzed to assess the severity in patients with acute pancreatitis. An attempt also made to compare
this study with previous similar studies done by others. Acute pancreatitis found to be 10 times more
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common in males than females in this study. The mean length of hospital stay was 12.03 £ 6.8 days
in this study. In this study, increasing BISAP and Ranson’s scores was correlated well with the
duration of hospital stay. In this study, 86 patients were diagnosed to have mild and moderately severe
acute pancreatitis grouped under MAP, and 14 patients found to have severe acute pancreatitis. All the
14 patients were correctly predicted by BISAP score. The scores were assessed by correlating the
scores with three factors: organ failure, necrosis and mortality. The analysis for organ failure showed
BISAP score has sensitivity of 71.43%, specificity of 95.35%, PPV of 71.43%, NPV of 95.35%,
diagnostic accuracy of 92%; whereas Ranson’s score has sensitivity of 78.57%, specificity of 74.42%,
PPV of 43.33%, NPV of 95.52 %, diagnostic accuracy of 88%. In this study, 7/20 patients with
BISAP> 3 and 8/14 patients with Ranson’s >3, developed pancreatic necrosis. The statistical analysis
for the prediction of necrosis has sensitivity of (81.82%, 90.91%), specificity of (94.35%, 77.53%),
PPV of (64.29%, 43.56%), NPV of (97.67%, 98.57%), diagnostic accuracy of (93%, 91%) for BISAP
and Ranson’s respectively. In this study, 4 patients with severs acute pancreatitis were expired. All 4
deaths were correctly predicted by BISAP score. The statistical analysis for the prediction of necrosis
has sensitivity of (100%, 88.57%), specificity of (95.83%, 64.42%), PPV of (50%, 31.33%), NPV of
(100%, 96.52%), diagnostic accuracy of (96%, 93%) for BISAP and Ranson’s respectively. In this
study, patients developed pancreatic necrosis, acute renal failure, MODS, septicemia. These
complications were more likely seen in patients with BISAP > 3, and Ranson’s > 3, hence concluded
that these are the patients in high risk group, who requires intensive monitoring and probably early
intervention if necessary.

Conclusion: From this study, alcohol (59%) was found to be the most common etiological factor for
acute pancreatitis. Males were more commonly affected than females with a ratio of 10:1. The most
common age groups of patients affected were in 4™ decade of life. The overall mortality in patients
with severe acute pancreatitis was 4% BISAP score is equally effective in finding out the frequency of
severity and predicting mortality in patients with acute pancreatitis as Ranson's score. Moreover, its
components are easily available and it does not require 48 hours for completion of assessment as
compared to Ranson's score. It is an accurate tool to classify patients into mild and severe disease; it is
easy to perform and can be done on the bedside of patients with acute pancreatitis in every setup.

Key words

Acute pancreatitis, BISAP scoring system, Ranson’s scoring system, Pancreatic necrosis, Acute renal
failure, MODS, Septicemia.

Introduction great importance for instituting therapeutic

Acute pancreatitis is an acute inflammation of
the pancreas is an increasingly common
abdominal disorder presenting as major surgical
challenge to general surgeons worldwide. It is a
complex process which varies from mild self
limiting inflammation to rapidly deteriorating
condition which poses a serious threat to life.
Acute pancreatitis has incidence of around
2.29%. Based on severity, acute pancreatitis can
be acute edematous; acute persistent; or acute
hemorrhagic necrotizing. Early identification of
patients at risk of developing a severe attack has

interventions and improved outcome.

About 10 to 20% of patients experience a severe
attack of acute pancreatitis (SAP); the rate of
mortality in SAP is about 20% of all cases of
acute pancreatitis. Accurate prediction of
severity is important in order to improve
survival. There are several assessment criteria in
order to predict prognosis and severity of acute
pancreatitis, which help in guiding patient triage
and management. However, nothing is proven to
perform significantly better in clinical settings
than good clinical judgment. ldeal predicting
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non-
and

criteria should, therefore be simple,
invasive, accurate and quantitative
assessment tests are easily available.

Materials and methods

Sources of data

All patients admitted to Govt. Stanley hospital
with complaints of pain abdomen diagnosed to
have Acute Pancreatitis on clinical examination
and further investigations.

Research design

Prospective Study

Sample size

Sample size consists of 100 patients of acute
pancreatitis.

Criteria for sample collection

Inclusion criteria

Patients with history and clinical findings
suggestive of acute pancreatitis with evidence of
bulky edematous pancreas on USG/ CT
abdomen.

Exclusion criteria

Chronic pancreatitis

Patient data collection and evaluation

All patients who present at Govt. Stanley
Hospital diagnosed as acute pancreatitis from
February 2015 to September 2015. Acute
pancreatitis is defined as 2 or more of the
following

e Characteristic abdominal pain.

e Increased levels of Serum amylase
and/or lipase 3 times the normal value.

e Ultrasonography of the abdomen within
first 7days of hospitalization
demonstrating changes consistent with
acute pancreatitis.

BISAP score and Ranson’s score was calculated
in all such patients based on data obtained within
24 hours of hospitalization and at 48 hours.

BISAP SCORE
Bedside index of severity in acute pancreatitis
(BISAP) score

e BUN >25 mg/dl (8.9 mmol/L)

e Abnormal mental status with a Glasgow
coma score <15

e Evidence of SIRS (systemic
inflammatory response syndrome)

e Patient age >60 years old

¢ Imaging study reveals pleural effusion

Systemic inflammatory response syndrome was
defined as two or more of the following:
temperature of <36°C or >38°C, PaCO2
<32 mmHg or respiratory rate >20 breaths/min,
pulse >90 beats/min, and white blood cell count
<4000 or >12 000 cells/mm3 or >10% immature
bands.

Ranson’s criteria
For non-gallstone pancreatitis, the parameters
are:
At admission:
1. Age in years > 55 years
2. White blood cell count > 16000 cells/mm3
3. Blood glucose > 11 mmol/L (> 200
mg/dL)
4. Serum AST > 250 IU/L
5. Serum LDH > 350 IU/L

Within 48 hours:
1. Serum calcium < 2.0 mmol/L (< 8.0
mg/dL)
2. Hematocrit fall > 10%
Oxygen (hypoxemia PaO2 < 60 mmHg)
4. BUN increased by 1.8 or more mmol/L

w

(5 or more mg/dL) after IV fluid
hydration

5. Base deficit (negative base excess) > 4
mEqg/L

6. Sequestration of fluids > 6 L

For gallstone pancreatitis, the parameters are:
At admission:
1. Age inyears > 70 years

2. White blood cell count > 18000
cells/mm3

3. Blood glucose > 12.2 mmol/L (> 220
mg/dL)

4. Serum AST > 250 IU/L
5. Serum LDH > 400 IU/L
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Within 48 hours:
1. Serum calcium < 2.0 mmol/L (< 8.0
mg/dL)
2. Hematocrit fall > 10%
Oxygen (hypoxemia PaO2 < 60 mmHg)
4. BUN increased by 0.7 or more mmol/L

@

(2 or more mg/dL) after IV fluid
hydration

5. Base deficit (negative base excess) > 5
mEq/L

6. Sequestration of fluids >4 L

Interpretation of scores:
e If the score > 3, severe pancreatitis
likely.

o If the score < 3, severe pancreatitis is
unlikely

e Score 0 to 2: 2% mortality

e Score 3 to 4: 15% mortality

e Score 5 to 6: 40% mortality

e Score 7 to 8: 100% mortality

Criteria for organ failure based on Marshall
scoring system was as per Table — 1.

Organ failure is defined as a score of > 2 in one
or more of the three (respiratory, renal, and
cardiovascular) out of the five organ systems.

Table — 1: Criteria for organ failure based on Marshall scoring system.

Organ system Score
0 1 2 3 4
Respiratory (PaO2/ | >400 | 301-400 201-300 101-200 <101
FiO2)
Renal (serum | <1.5 >15t0<1.9 |>19t0<35 >3.5t0 <6 >5
creatinine, mg/dl)
Cardiovascular (SBP in | >90 <90,  fluid | <90, fluid | <90, ph<7.3 | <90, ph<7.2
mm Hg) responsive unresponsive
Results abdominal pain had vomiting and fever as

This study was conducted in the department of
general surgery, Govt. Stanley Medical College
and Hospital, Chennai from February 2015 to
September 2015. The 100 persons with features
of acute pancreatitis who fulfilled the inclusion
criteria were enrolled in this study after obtaining
an informed consent.

The age group of patients enrolled in the study
ranges from 20 to 80 years. The peak incidence
of the disease was noted in the 4™ decade of life.
The length of the hospital stay ranges from 1 day
to 32 days. The mean length of hospital stay was
12.03 £ 6.8 days.

On clinical presentation, 95 % of patients were
presented with abdominal pain as chief
complaint. Rest of 5 % who didn’t have

presenting symptoms.

History of consumption of alcohol and the
possibility of it being the etiological factor were
found on 59 patients, gall stone disease was
attributed in 23 patients. Hyperlipidemia and
drugs as causative factor presented in 3 and 2
patients, respectively. There was clear cut history
of blunt trauma with CT scan showing isolated
pancreatic injury presented in two cases. No
cause could be attributed in the rest of 11
patients.

Out of 100 patients, 86 patients presented with
mild and moderately severe acute pancreatitis.
Out of 14 with severe attack, 4 were expired. In
mild group the BISAP score ranges from 0 to 2
and in severe group, it ranges from 3 to 5. In
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mild group the RANSON’S score ranges from 0
to 3 and in severe group it is greater than 3.

Age distribution of patients was as per Table — 2.
Gender distribution was as per Table — 3.
Duration of Hospital stay was as per Table — 4.
Clinical features were as per Table — 5. Etiology
was as per Table — 6. Outcome was as per
Table — 7. Correlation of BISAP and Ranson
with severity was as per Table — 8. Analysis of
BISAP score in predicting organ failure was as
per Table — 9. Analysis of Ranson’s score in
predicting organ failure was as per Table — 10.
Statistical analysis of BISAP score in predicting
necrosis was as per Table — 11. Statistical
analysis of Ranson’s score in predicting necrosis
was as per Table — 12. Statistical analysis of
BISAP score in predicting mortality was as per
Table — 13. Statistical analysis of Ranson’s score
in predicting mortality was as per Table — 14.
Complications were as per Table — 15.

Table — 2: Age distribution.

Table — 5: Clinical features.

Symptoms No. of patients | %
Pain abdomen 95 95
Fever 31 31
Vomiting 25 25
Jaundice 14 14
Abdominal distension | 13 13

Table — 6: Etiology.

Age range (years) | No. of patients | %
21-30 22 22
31-40 25 25
41-50 37 37
51-60 14 14
>60 02 02
Total 100 100

Table — 3: Gender distribution.

Sex No. of patients %
Male 91 91
Female 9 9
Total 100 100

Table — 4: Hospital stay.

Etiology No. of patients | %
Alcohol 59 59
Gall stone disease 23 23
Drug induced 02 02
Hypertriglyceridemia | 03 03
Trauma 02 02
Idiopathic 11 11
Table — 7: Outcome.
BISAP Ranson

<2 |23 |8 >3

Number of patients | 86 |14 | 80 20

Organ failure 04 |10 |02 12

Pancreatic necrosis | 01 |08 | 02 07

Mortality 00 (04 |01 03
Management

Among 100 patients four patients expired, in the
remaining 96 patient, all except four patients
managed conservatively. Two patients had
traumatic injury to the pancreas which was
initially managed conservatively, later they
developed severe pancreatitis with intra-
abdominal abscess that required laparotomy and
drainage procedure. One patient with severe
disease have developed pseudocyst, underwent
and internal drainage. Another patient who had
severe pancreatitis underwent necrosectomy
initially and has developed pancreatic fistula
later, which was managed by pancreatic duct
stenting.

Discussion

Days in hospital | No. of patients | %
1-7 33 33
8-14 37 37
15-21 20 20
2228 8 8
>28 2 2
Total 100 100

Acute pancreatitis is a common disorder with
wide spectrum of illness. Severe acute
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pancreatitis having high morbidity and mortality
rate, multiple interventions have been tried to
prevent this. Early hospitalization may be
beneficial to identify those who require

aggressive interventions to prevent the severe

attack of pancreatitis.

Table — 8: Correlation of BISAP and Ranson with severity.

BISAP <2 | Ranson<3 | X* P value
Organ failure 4 2 0.2275 0.6334
Pancreatic necrosis | 1 2 0.1204 0.7286
Mortality 0 1 0.9629 0.3265

BISAP >3 Ranson >3 X2 P value
Organ failure 10 12 5.5336 0.0187
Pancreatic necrosis | 08 07 5.9744 0.0145
Mortality 04 03 3.9822 0.0460

Table — 9: Analysis of BISAP score in predicting organ failure.

Organ failure Total
Yes No
BISAP score >3 10 04 14
<2 04 82 86
Total 14 86 100
Parameter Estimate Lower — Upper 95% Cls
Sensitivity 71.43% 45.35, 88.28
Specificity 95.35% 88.64, 98.18
Positive predictive value 71.43% 45.35, 88.28
Negative predictive value 95.35% 88.64, 98.18
Diagnostic accuracy 92.00% 85.00, 95.89

Table — 10: Analysis of Ranson’s score in predicting organ failure.

Organ failure Total
Yes No
Ranson’s score >3 12 08 20
<3 02 78 80
Total 14 86 100
Parameter Estimate Lower — Upper 95% Cls
Sensitivity 78.57% 52.41,92.43
Specificity 74.42% 64.29, 82.46
Positive predictive value 43.33% 29.75, 50.39
Negative predictive value 95.52% 87.64, 98.47
Diagnostic accuracy 88% 65.70, 82.45
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Table — 11: Statistical analysis of BISAP score in predicting necrosis.

Necrosis Total
Yes No
BISAP score >3 08 06 14
<2 01 85 86
Total 09 91 100
Parameter Estimate Lower — Upper 95% Cls
Sensitivity 81.82% 52.30, 94.86
Specificity 94.38% 87.51,97.58
Positive predictive value 64.29% 38.76, 83.66
Negative predicitive value 97.67% 91.91,99.36
Diagnostic accuarcy 93.00% 86.25, 96.57

Table — 12: Statistical analysis of Ranson’s score in predicting necrosis.

Necrosis Total
Yes No
Ranson’s score >3 07 13 20
<2 02 78 80
Total 09 91 100
Parameter Estimate Lower — Upper 95% Cls
Sensitivity 90.91% 62.26, 98.38
Specificity 77.53% 67.82, 84.96
Positive predictive value 43.56% 29.23, 61.22
Negative predictive value 98.57% 92.34,99.75
Diagnostic accuracy 91.00% 85.70, 95.45
Table — 13: Statistical analysis of BISAP score in predicting mortality.
Mortality Total
Yes No
BISAP score >3 04 10 14
<3 00 86 86
Total 04 96 100
Parameter Estimate Lower — Upper 95% Cls
Sensitivity 100.00% 51.01,100.00
Specificity 95.83% 89.77, 98.37
Positive predictive value 50.00% 21.52, 78.48
Negative predictive value 100.00% 95.99, 100.00
Diagnostic accuracy 96% 90.16, 98.43
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Table — 14: Statistical analysis of Ranson’s score in predicting mortality.

Mortality Total
Yes No
Ranson’s score >3 03 17 20
<2 01 79 80
Total 04 96 100
Parameter Estimate Lower — Upper 95% Cls
Sensitivity 88.57% 62.41, 96.43
Specificity 64.42% 54.29, 72.46
Positive predictive value 31.33% 22.75,70.39
Negative predictive value 96.52% 87.64, 98.48
Diagnostic accuracy 93.01% 85.70, 95.45

In this study, the two different scoring systems
(BISAP and Ranson’s) were compared and
analyzed to assess the severity in patients with
acute pancreatitis. An attempt also made to
compare this study with previous similar studies
done by others.

Table — 15: Complications.

Complication No. of patients | %
Acute renal failure |5 35.7
Respiratory failure | 2 14.28
Pancreatic necrosis | 9

Intra abdominal | 1 7.14
abscess

UGI bleeding 1 7.14
MODS 3 21.4
Septicemia 3 21.4
Encephalopathy 1 1.74
Portal vein | 1 1.74
thrombosis

DIC 1 1.74
Pancreatic fistula 1 1.74
Pseudocyst 1 1.74
Hypocalcemia 1 1.74

Acute pancreatitis found to be 10 times more
common in males than females in this study. This
result didn’t match with previous study results,
Vikesh K Singh, et al. [34] (6:1), Papachristou, et
al. (5.1:1) [33]. This could be explained by the
fact that, in this study alcohol has found to be
most common etiological factor and it’s more
common in males.

In this study, the mean age was 41.18 years
which matches Vikesh K. Singh, et al. [34] (49.6
years), Papachristou, et al. (51.7 years) [33].

The mean age of non- survivors in this study was
found to be 60 years as compared to survivors
being 41.23 years. Taking 60 years of age as cut
—off value, increasing age was found to be
correlated well with increasing incidence of
mortality. Thus age is considered as the
significant contributory factor in predicting the
outcome of severe acute pancreatitis.

The most common etiological factor in this study
was alcohol (59%), which was more than
Bidarkundi, et al. [35] (46.67%), and not
correlating with results of, Vikesh K Singh, et al.
[34] (21.4 %), Papachristou, et al. (14%) [33]
wherein gall stone disease found to be most
common cause, 27 and 36% respectively.

The mean length of hospital stay was 12.03 + 6.8
days in this study. In this study, increasing
BISAP and Ranson’s scores was correlated well
with the duration of hospital stay.

The most common  presentation  was
predominantly abdominal pain (95%), followed
by fever (31%), vomiting (25%) and other
manifestations.

In this study, 86 patients were diagnosed to have
mild and moderately severe acute pancreatitis
grouped under MAP, and 14 patients found to
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have severe acute pancreatitis. All the 14 patients
were correctly predicted by BISAP score. The
scores were assessed by correlating the scores
with three factors: organ failure, necrosis and
mortality.

The analysis for organ failure showed BISAP
score has sensitivity of 71.43%, specificity of
95.35%, PPV of 71.43%, NPV of 95.35%,
diagnostic accuracy of 92%; whereas Ranson’s
score has sensitivity of 78.57%, specificity of
74.42%, PPV of 43.33%, NPV of 95.52 9%,
diagnostic accuracy of 88%. This correlates well
with the study by Papachristou, et al. [33] where
sensitivity of (70.42%, 80.41%), specificity of
(92.4%, 71.9%), PPV of (57.7%, 40%), NPV of
(84.3%, 90.1%), for BISAP and Ranson’s
respectively. Thus by using Chi square test,
BISAP > 3 has significant correlation with
prediction of the occurrence of organ failure
(p<0.01), which matches well with study by
Vikesh K. Singh, et al. [34] and B U Wau, et al.
[26].

In this study, 7/20 patients with BISAP> 3 and
8/14 patients with Ranson’s >3, developed
pancreatic necrosis. The statistical analysis for
the prediction of necrosis has sensitivity of
(81.82%, 90.91%), specificity of (94.35%,
77.53%), PPV of (64.29%, 43.56%), NPV of
(97.67%, 98.57%), diagnostic accuracy of (93%,
91%) for BISAP and Ranson’s respectively. This
correlates well with the study by Papachristou, et
al. [33] where sensitivity of (80.01%, 87.65%),
specificity of (95%, 79.51%), PPV of (56.2%,
38.9%), NPV of (84.9%, 90.1%), for BISAP and
Ranson’s respectively. Thus by using Chi square
test, BISAP > 3 has significant correlation with
prediction of the occurrence of organ failure
(p<0.01), which matches well with study by
Vikesh K. Singh, et al. [34] and B U Wu, et al.
[26].

In this study, 4 patients with severs acute
pancreatitis were expired. All 4 deaths were
correctly predicted by BISAP score. The
statistical analysis for the prediction of necrosis
has sensitivity of (100%, 88.57%), specificity of

(95.83%, 64.42%), PPV of (50%, 31.33%), NPV
of (100%, 96.52%), diagnostic accuracy of (96%,
93%) for BISAP and Ranson’s respectively.
This correlates well with the study by
Papachristou, et al. [33] where sensitivity of
(100%, 100%), specificity of (95.8%, 53.1%),
PPV of (50%, 28.1%), NPV of (100%, 100%),
for BISAP and Ranson’s respectively.

In this study, patients developed pancreatic
necrosis, acute renal failure, MODS, septicemia.
These complications were more likely seen in
patients with BISAP > 3, and Ranson’s > 3,
hence concluded that these are the patients in
high risk group, who requires intensive
monitoring and probably early intervention if
necessary.

Conclusion

From this study, alcohol (59%) was found to be
the most common etiological factor for acute
pancreatitis. Males were more commonly
affected than females with a ratio of 10:1. The
most common age groups of patients affected
were in 4™ decade of life. The overall mortality in
patients with severe acute pancreatitis was 4%.
BISAP score is equally effective in finding out
the frequency of severity and predicting
mortality in patients with acute pancreatitis as
Ranson's score. Moreover, its components are
easily available and it does not require 48 hours
for completion of assessment as compared to
Ranson's score. It is an accurate tool to classify
patients into mild and severe disease; it is easy to
perform and can be done on the bedside of
patients with acute pancreatitis in every setup.

References

1. Trapnell JE, Duncan EH. Patterns of
incidence in acute pancreatitis. Br Med
J., 1975; 2: 179-83.

2. Isenmann R, Berger H. Natural History

of Acute Pancreatitis and  the role of
Infection. Bailiers Best
Practclingastroenterol., 1999; 13: 291-
301.

Page 31



J. Lalithkumar, T. Chitra, N. Kodieswaran. Comparative study between BISAP and Ranson’s score in predicting severity of
acute pancreatitis. IAIM, 2016; 3(9): 23-33.

3.

10.

11.

12.

Klar E, Werner J. New
pathophysiological findings in Acute
Pancreatitis. Chirurgia, 2000; 71: 253-
64.

Ajay K. Khanna, Susanta Meher, Shashi
Prakash, Satyendra Kumar Tiwary, Usha
Singh, Arvind Srivastava, V. K. Dixit.
Comparison of Ranson, Glasgow,
MOSS, SIRS, BISAP, APACHE-II,
CTSI  Scores, IL-6, CRP, and
Procalcitonin in Predicting Severity,
Organ Failure, Pancreatic Necrosis, and
Mortality in Acute Pancreatitis. HPB
Surgery, Volume 2013, (2013), Article
ID 367581.

Marshall JC, Cook DJ, Christou NV, et
al. Multiple organ dysfunction Score: a
reliable descriptor of a complex clinical
outcome. Crit Care Med., 1995; 23:
1638-52.

Bradley EL 3" A clinically based
classification  system  for  acute
pancreatitis. Summary of the
International Symposium on Acute
Pancreatitis, Atlanta, Ga, September 11
through 13, 1992. Arch. Surg., 1993;
128: 586-590.

Whitcomb DC. Hereditary pancreatitis:
new insights into acute and chronic
pancreatitis. Gut, 1999; 45: 317.
Whitcomb DC.  Acute  pancreatitis:
Molecular biology update. J Gastrointest
Surg., 2003; 7: 940.

Frick TW, Fernandez-del

Castillo C, Bimmler D, Warshaw AL. El
evated calcium and activation of
trypsinogen in rat pancreatic acini.
Gut, 1997; 41: 339.

Zyromski N, Murr MM. Evolving
concepts in the pathophysiology of acute
pancreatitis. Surgery, 2003; 133: 235.
Gallagher SF, Peng Y, Haines K, et  al.
Fas/FasL play a central role in
pancreatitis-induced liver apoptosis. J
Gastrointest Surg., 2005; 9: 467-474.
Gallagher SF, Yang J, Baksh K, et al.
Acute pancreatitis induces FasL gene

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

expression and apoptosis in the liver. J
Surg Res., 2004; 122: 201.

Murr MM, Yang J, Gallagher SF, et  al.
Regulation of Kupffer cell TNF gene
expression during experimental acute
pancreatitis: The role of p38-MAPK,
ERK1/2, SAPK/INK, and NF-xB. J
Gastrointest Surg., 2003; 7: 20.

Jaffray C, Yang J, Carter G, et al.
Pancreatic elastase activates pulmonary
nuclear factor kappa B and inhibitory
kappa B, mimicking pancreatitis-
associated adult respiratory distress
syndrome. Surgery, 2000; 128: 225.
Jaffray C, Yang J, NormanJ.  Elastase
mimics  pancreatitis-induced  hepatic
injury via inflammatory mediators. J
Surg Res., 2000; 90: 95.

Dubick MA, Mar G, Mayer AD, et al.
Digestive  enzymes and  protease
inhibitors in plasma from patients with
acute pancreatitis. Pancreas, 1987; 2:
187.

The Pancreatology Working Group of
Chinese Society of Gastroenterology of
Chinese Medical Association. Draft
criteria for diagnosis and treatment of
acute pancreatitis in China. Mod Dig
Interv., 2007; 12(3): 206-208.

Ranson JH, Rifkind KM, Roses DF, Fink
SD, Eng K, Spencer FC. Prognostic
signs and the role of operative
management in acute pancreatitis. Surg
Gynecol Obstet., 1974; 139(1): 69-81.
Knaus WA, Draper EA, Wagner DP,
Zimmerman JE. APACHE. II: a severity
of disease classification system. Crit
Care Med., 1985; 13(10): 818-829.
Balthazar EJ, Robinson DL, Megibow
AJ, Ranson JH. Acute pancreatitis: value
of CT in establishing prognosis.
Radiology, 1990; 174(2): 331-336.
Ranson JH, Pasternack BS. Statistical
methods for quantifying the severity of
clinical acute pancreatitis. J Surg Res.,
1977; 22(2): 79-91.

Yeung YP, Lam BY, Yip AW. APACHE
system is better than Ranson system in

Page 32



J. Lalithkumar, T. Chitra, N. Kodieswaran. Comparative study between BISAP and Ranson’s score in predicting severity of
acute pancreatitis. IAIM, 2016; 3(9): 23-33.

23.

24,

25.

26.

27.

28.

29.

the prediction of severity of acute
pancreatitis. Hepatobiliary Pancreat Dis
Int., 2006; 5(2): 294-299.

Larvin M, McMahon MJ. APACHE-II
score for assessment and monitoring of
acute  pancreatitis.  Lancet, 1989;
2(8656): 201-205.

Ju S, Chen F, Liu S, Zheng K, Teng G.
Value of CT and clinical criteria in
assessment of patients with acute
pancreatitis. Eur J Radiol., 2006; 57(1):
102-107.

Kaya E, Dervisoglu A, Polat C.
Evaluation of diagnostic findings and
scoring systems in outcome prediction in

acute pancreatitis. World J
Gastroenterol., 2007; 13(22): 3090-
3094.

Wu BU, Johannes RS, Sun X, Tabak Y,
Conwell DL, Banks PA. The early
prediction of mortality in acute
pancreatitis; a large population-based
study. Gut, 2008; 57(12): 1698-1703.
Bollen TL, Besselink MG, van Santvoort
HC, Gooszen HG, van Leeuwen MS.
Toward an update of the Atlanta
classification on acute pancreatitis:
review of new and abandoned terms.
Pancreas, 2007; 35(2): 107-113.

Petrov MS, Windsor JA. Classification
of the severity of acute pancreatitis: how
many categories make sense? Am J
Gastroenterol., 2010; 105(1): 74-76.
Stimac D, Mileti¢ D, Radi¢ M, Krznari¢
I, Mazur-Grbac M, Perkovi¢ D, et al.
The role of nonenhanced magnetic
resonance imaging in the early

30.

31.

32.

33.

34.

35.

assessment of acute pancreatitis. Am J
Gastroenterol., 2007; 102(5): 997-1004.
Liu Y, Lu Z, Li ZS, Dong YH, Zhang
WJ, Pan X. Prediction of outcome in
acute pancreatitis: a comparative study
of APACHE Il, Ranson and Balthazar
computed tomography scoring systems.
Chin J Pancreatol., 2006; 6(4): 196-200.
Forsmark CE, Baillie J. AGA Institute
Clinical ~ Practice and Economics
Committee; AGA Institute Governing
Board. AGA Institute technical review
on acute pancreatitis. Gastroenterology,
2007; 132(5): 2022-2044.

Larvin M. Assessment of clinical
severity and prognosis. In: Beger HG,
Warshaw AL, Buchler MW, Carr-Locke
D, Neoptolemos JP, Russell C, editors.
The Pancreas. Oxford, England:
Blackwell Science; 1998, p. 489-502.
Papachristou GI, Muddana V, Yadav D,
O'Connell M, Sanders MK, Slivka A, et
al. Comparison of BISAP, Ranson's,
APACHE-II and CTSI scores in
predicting organ failure, complications,
and mortality in acute pancreatitis. Am J
Gastroenterol., 2010; 105(2): 435-441.
Vikesh Singh, et al. American Journal of
Gastroenterology, 2009; 104: 966-971.
Bidarkundi GK, Wig JD, Bhatnagar A,
Majumdar S. Clinical relevance of
intracellular cytokines IL-6 and IL-12 in
acute pancreatitis, and correlation with
APACHE Il score. British Journal of
Biomedical Science, 2002; 59(2): 85-89.

Page 33



