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Introduction
Acute pancreatitis (AP) is a common emergency condition. 
Whilst most incidents of AP are self-limiting, a subset 
of patients will develop severe AP. As the severity of 
pancreatitis increases, so does the morbidity, mortality 
and healthcare costs. In KwaZulu-Natal, AP carries a 
mortality risk of 5.7–9%.1,2 Most of the deaths occur within 
the first two weeks following admission. This contrasts 
with high-income countries where most deaths occur later 
than two weeks.2 Patients with severe AP are more likely 
to require intensive care unit (ICU) admission, organ 
support and surgery than patients with mild attacks.3 The 
clinical challenge is that this process evolves over time and 
severity may not always be apparent on admission.3 This is 
problematic as many patients present at district hospitals 
with limited capacity for organ support. A simple scoring 
system would be helpful to prioritise patients who may 
require early transfer for eventual organ support. Available 
prognostic scoring systems for AP, including the Ranson, 

Glasgow and acute physiology and chronic health evaluation 
II (APACHE-II) scores all have limitations.4 The bedside 
index of severity in acute pancreatitis (BISAP) score can 
be performed on admission. It includes blood urea nitrogen, 
the Glasgow coma scale, systemic inflammatory response 
syndrome (SIRS) criteria, age and the presence of a pleural 
effusion, which are all readily available at district hospitals.4 
When the APACHE-II and BISAP scores were evaluated 
in the same patient cohort, they showed similar efficacy in 
predicting adverse outcomes.4 The aim of this study was to 
evaluate the ability of the BISAP score to identify patients at 
increased risk of prolonged organ failure and mortality in a 
patient that presented with AP to our institution.

Patients and methods
A retrospective chart review of all patients with AP who 
were prospectively entered into the hybrid electronic 
medical record (HEMR) database at Grey’s Hospital, South 
Africa, between 14 December 2012 and 31 October 2020 
were included. The following inclusion criteria were used:
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i.	 A primary admission diagnosis of AP according to the 
revised Atlanta classification.3

ii.	 Patients 13 years and older transferred to Grey’s 
Hospital from another healthcare institution less than 
72 hours after being diagnosed with AP.

iii.	 Patients known with chronic pancreatitis with acute 
exacerbation as diagnosed by a lipase or amylase level 
three times the upper limit of normal, typical chronic 
pancreatitis pain, and/or radiological features of acute-
on-chronic pancreatitis.

The following patients were excluded:
i.	 Patients with post endoscopic retrograde 

cholangiopancreatography (ERCP) pancreatitis.
ii.	 Patients with incomplete data.
Admission clinical data, including parameters such as 
age, gender, length of hospital stay, live or deceased state 
upon discharge, lactate, PaO2, PCO2, standard bicarbonate 
(HCO3-), base excess (BE), urea, creatinine, haematocrit 
(HCT), red cell distribution width (RCDW) and white cell 
count (WCC) were transferred onto a dedicated Microsoft 
Excel spreadsheet for analysis. The BISAP score was 
retrospectively calculated. Organ failure was retrospectively 
determined by calculating the modified Marshall score at 
48 hours after admission. A modified Marshall score of 2 or 
more at 48 hours was regarded as confirming the presence of 
prolonged organ failure. 

The ability of the BISAP score at predicting organ failure 
and mortality at index admission for AP was calculated. A 
univariate analysis of RCDW, HCT, BE, HCO3-, lactate, 
urea and creatinine was performed to determine their 
ability to prognosticate both organ failure and mortality. 
The individual biomarkers that predicted outcomes with 
statistical significance were included in a multivariate 
analysis. These were then compared to the BISAP score’s 
ability to predict the same outcomes.

Statistical analysis
Descriptive statistics were used to summarise the data for 
univariate and multivariate analysis. Categorical variables 
were presented as a number and continuous variables as a 

mean (standard deviation [SD]) and median (range). Two 
outcomes were classified, the first being live versus deceased 
discharges, and the second being the presence of prolonged 
organ failure beyond 48 hours or not. Comparisons of the 
BISAP score and other biochemical markers by outcome were 
done using chi-square and Fisher’s exact tests. Sensitivity, 
specificity, positive predictive value (PPV), negative 
predictive value (NPV), and p-values of the respective 
variables at predicting the outcomes were reported. The 
Mann–Whitney U-test was used to compare continuous 
variables. The data was analysed in Stata Standard Edition 
version 17. A p-value < 0.05 was considered statistically 
significant.

Results
A total of 291 patients with AP were referred from other 
institutions. Of these, 56 (19%) were excluded as they were 
referred beyond 72 hours of admission, of whom 24 (42.8%) 
succumbed to complications. Alcohol was the most common 
aetiological factor amongst males, followed by gallstones 
and head of pancreas (HOP) mass. Gallstones were the most 
common aetiological factor amongst females, followed 
by idiopathic causes and alcohol/HOP mass. A total of 42 
males and 10 females developed organ dysfunction lasting 
more than 48 hours. The overall mortality rate was 9.8% 
and higher in males than females. Renal failure was the 
most common organ dysfunction in both males and females, 
followed by respiratory and cardiovascular failure (Table I).

Organ failure and mortality prediction
A BISAP score of 2 had a sensitivity of 88% and specificity 
of 59.6% for predicting organ failure, with a PPV of 88.5% 
and an NPV of 58.5%. However, a BISAP score ≥ 3 had a 
sensitivity of 35%, specificity of 97.8%, a PPV of 82.1% and 
an NPV of 76.5% for predicting organ failure (Table II). The 
BISAP score had a p-value of 0.001 at prognosticating organ 
failure, which is statistically significant. 

A univariate analysis of a creatinine level above 170 
umol/L (Marshall score of 2) demonstrated a sensitivity of 

Table I: Acute pancreatitis epidemiological parameters

Male 144 (61.28%) Female 91 (38.72%)

Age, mean ± SD 43.58 ± 13.5 48.83 ± 18

Aetiology
Alcohol
Gallstones

n (%)
117 (81.2) 
11 (7.6)

n (%)
5 (5)

63 (69)

HOP mass
- Pancreatic adenocarcinoma
- Acute on chronic pancreatitis
- Gastric adenocarcinoma

5 (3.4) 
2 (1.3)
2 (1.3)
1 (0.7)

5 (5)
3 (3.3)
2 (2.2)
0 (0)

Idiopathic
Dyslipidaemia
Drug induced
Trauma
Hypercalcaemia
Autoimmune
Pancreas divisum

4 (2.8)
2 (1.3)
2 (1.3)
2 (1.3)
1 (0.7)
0 (0)
0 (0)

10 (11)
3 (3.3)
1 (1.1)
0 (0)

2 (2.2)
1 (1.2)
1 (1.2)

Severe AP (organ failure > 48 hrs)
Renal failure
Respiratory failure
Cardiovascular instability
Mortality 

42 (29.2)
32 (76.2)
16 (38.1)
8 (19.1)
17 (11.8)

10 (11)
8 (80)
4 (40)
2 (20)
6 (6.6)

SD – standard deviation, HOP – head of pancreas, AP – acute pancreatitis
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94.5% and specificity of 57.7% for predicting organ failure 
(PPV  = 88.7%, NPV  =  75%, p  = 0.001). A BISAP score 
of 2 had a sensitivity of 30.2% and a specificity of 96.1% 
for predicting mortality (PPV  = 69.6%, NPV  = 82.5%,  
p  = 0.001). A multivariate analysis of the biomarkers: 
HCO3, BE, lactate, urea and creatinine (≥ 170 umol/L) had 
a sensitivity of 66.7% and specificity of 74.3% at predicting 
organ failure (PPV= 80.0%, NPV = 70.3%, p = 0.057, 95% 
CI), however this was not statistically significant (Table II).

A BISAP score of 3 and above had a sensitivity of 
98.1% and specificity of 69.6% for predicting mortality 
(PPV  =  96.7%, NPV  =  80.0%, p  = 0.001) (Table III).  

A multivariate analysis of the biochemical markers (including 
a creatinine above 170 umol/L) had a statistically significant 
(p = 0.001) a sensitivity of 98.6%, specificity of 43.5% at 
predicting mortality (PPV  = 94.1%, NPV  = 76.9% (Table 
III). The WCC, RCDW and HCT did not show statistically 
significant correlation with any of the two outcomes, with 
p-values above 0.05 (Tables II and III). 

Discussion
The spectrum and outcome of AP has not changed in the 
fifteen years since the report of Anderson et al.2 Of the 235 
(81%) patients included in the study, 144 (61%) were males 

Table II: Acute pancreatitis organ failure prediction

Score Cut-off Sensitivity (95% 
CI)

Specificity
(95% CI)

PPV 
(95% CI)

NPV 
(95% CI)

p-value

BISAP = 2

≥ 3

88%

35%

59.6%

97.8%

88.5%

82.1%

58.4

76.5%

0.001

0.001

Bicarbonate < 18 mmol/L 95.7% 48.1% 86.6% 75.8% 0.001

Base excess < -3 mmol/L 83.1% 71.2% 91% 54.4% 0.001

Lactate > 2.5 mmol/L 92.9% 44.2% 85.4% 63.9% 0.001

Urea > 8.9 mmol/L 91.8% 63.5% 89.8% 68.7% 0.001

Creatinine > 134 umol/L

> 170 umol/L

36.2%

94.5%

96.8%

57.7%

73.9%

88.7%

85.8%

75%

0.001

0.001

WCC > 12 X109 12.5% 92.3% 56.5% 57% 0.059

RCDW > 14.2% 13.5% 93.1% 60.9% 57.6% 0.097

Haematocrit > 0.433 L/L 76.4% 77.5% 77.9% 22.6% 0.145

Multivariate analysis: 
Bicarbonate/
BE/lactate/
urea/creatinine (> 134 umol/L)

Bicarbonate/BE/lactate/urea/creatinine 
(> 170 umol/L)

93.4%

66.7%

61.5%

74.3%

89.5%

71.0%

75.7%

70.3%

0.05

0.057
PPV – positive predictive value, NPV – negative predictive value, 95% CI – 95% confidence interval, WCC – white cell count, RCDW – red cell distribution width, BE – base 
excess

Table III: Acute pancreatitis mortality prediction

Score Cut-off Sensitivity 
(95% CI)

Specificity
(95% CI)

PPV 
(95% CI)

NPV 
(95% CI)

p-value

BISAP = 2

≥ 3

30.2%

98.1%

96.1%

69.6

69.6%

96.7%

82.6%

80%

0.001

0.001

Bicarbonate < 18 mmol/L 45.4% 96% 65.2% 91.5% 0.001

Base excess < -3 mmol/L 54.4% 91% 71.1% 83.1% 0.001

Lactate > 2.5 mmol/L 44.4% 96.5% 69.6% 90.6% 0.001

Urea > 8.9 mmol/L 68.8% 89.8% 63.5% 91.8% 0.001

Creatinine > 134 umol/L

> 170 umol/L

72.3%

98.9%

90.4%

43.5%

65.4%

94.1%

92.9%

76.9%

0.001

0.001

WCC > 12 X109 29% 83.2% 57.7% 59.6% 0.06

RCDW > 14.2% 29.8% 84.0% 59.6% 60.1% 0.07

Haematocrit > 0.433 L/L 22.2% 77.0% 33% 68.9% 0.1

Multivariate analysis:
Bicarbonate/
BE/lactate/
urea/creatinine (> 134 umol/L)

Bicarbonate/BE/ Lactate/Urea/
Creatinine (> 170 umol/L)

66.7%

98.6%

74.3%

43.5%

71%

94.1

70.3%

76.9

0.07

0.001
PPV – positive predictive value, NPV – negative predictive value, 95% CI – 95% confidence interval, WCC – white cell count, RCDW – red cell distribution width, BE – 
base excess
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and 91 (39%) were females. Alcohol is the most common 
aetiological factor amongst males, whilst gallstones 
predominate as an aetiological factor amongst females. 
AP remains associated with a high mortality rate of 9.8% 
in the studied cohort, compared to 1–3% internationally.5 
Identifying patients at risk for organ failure and associated 
mortality remains difficult.4 The most commonly used clinical 
system for grading AP severity is the Ranson criteria, which 
requires a number of clinical and biochemical parameters to 
be calculated on admission and 48 hours post admission.4 
This makes it both cumbersome and reactive. The Glasgow 
score has similar shortcomings.5 The APACHE score has 
been demonstrated to have a high sensitivity and specificity 
at prognosticating severe AP but it is also a complex system 
with many variables and adjustments for variations in 
FIO2.4 The more recently described BISAP score which 
does not require data points 48 hours after admission has 
been shown to be a reliable early prognostic marker for 
mortality, with a sensitivity of 57.1–71.4% and specificity 
of 87.6% when calculated within 24 hours of admission.4,6 
Our data showed that a BISAP score of 2 is sensitive enough 
to predict organ failure, although it is limited by a lower 
specificity and NPV. It should therefore be used with caution 
when triaging patients at risk of organ failure for referral 
to tertiary healthcare centres. A creatinine level above 170 
umol/L performed slightly better at predicting organ failure, 
although it was also limited by a low specificity. In other 
studies, an elevated creatinine has been shown to be reliable 
in predicting pancreatic necrosis in patients with AP.7 An 
elevated creatinine is currently not part of the BISAP score 
but may be useful and should be considered for inclusion 
in future scoring systems, especially for predicting organ 
failure. 

Our study showed a BISAP score of ≥ 3 to be reliable for 
predicting mortality in AP and could be used to triage patients 
at risk of mortality for early referral to tertiary healthcare 
centres. Patients who were referred to our tertiary hospital 
beyond 72 hours of admission demonstrated a very high 
mortality rate. This is postulated to be attributable to under-
resuscitation, delayed diagnosis or lack of expertise at the 
referring hospitals. A multivariate analysis of biochemical 
parameters was either not statistically significant or had a 
specificity that was too low to predict both organ failure and 
mortality. Unlike studies from Turkey, the USA and China,8,9 

we could not show any prognostic value for the RCDW. 
Similarly, we could not show any statistically significant 
correlation between the haematocrit level and outcome, 
contrary to what was found in a Japanese study.10 

Conclusion
The BISAP score on the day of admission appears to be 
a reliable tool to prognosticate mortality in AP, but it has 
limitations with regard to prognosticating organ failure. The 
BISAP score remains a simple prognostic tool compared 
to other scoring systems for AP. We thus recommend that 
it should be used on admission to triage patients with AP, 
and that patients with a BISAP score of 2 and above should 
be transferred to tertiary healthcare facilities and high-
dependency wards for close monitoring and management. 

This is particularly pertinent in our environment where 
patients who were referred from other institutions after 72 
hours had a higher mortality rate, highlighting the need for 
early identification and referral of at-risk patients. Further 
studies are required to evaluate whether early referral of 
patients based on a BISAP score of ≥ 2 can lead to improved 
outcomes in AP.
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