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ABSTRACT

Background: Acute pancreatitis (AP) is a disease with highly variable outcomes and high mortality rate. There are
various sets of scoring systems and biomarkers to make prediction of its outcomes, but they have some drawbacks. This
encouraged us to study on simple tests which would help in making diagnosis as well as act as an indicator of the outcomes
in a patient with AP. The aim of this study is to correlate noble scoring system like Acute physiology and chronic health
evaluation II (APACHE II) with serum lipase level in predicting outcomes in a patient with AP.

Methods: Hospital based prospective descriptive study was done. The comparison of APACHE II score and Serum lipase
level to predict the outcomes in terms of complications, length of hospital stay and in hospital mortality in AP was done
using Pearson’s correlation, chi square test, Fischer’s exact test.

Results: Of 90 patients, 37.78% had severe disease and 4.4 % died. APACHE 1I score had statistically significant
correlation and association with length of hospital stay, complication and in hospital mortality (i. e. p<0.05). Serum lipase
had no statistically significant correlation and association with Length of hospital stay (p=0.792), complications(p=0.379)
and in hospital mortality(p=0.597).

Conclusion: APACHE II can be used to predict the outcomes in the patients with AP. Serum lipase level cannot be used as
a predictor of outcomes in AP although it is one of the noble biomarkers and for the diagnosis of AP and easily available
in most of the health care centers.
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INTRODUCTION

interventions. °Many studies has been done correlating

Acute pancreatitis (AP) is a pancreatic parenchymal
inflammation with widely varying consequences.
In moderate cases, mortality is modest, however in
severe cases, mortality is high.l’2 The prevalence of
acute pancreatitis is 34% and 25% of acute pancreatitis
develops to severe acute pancreatitis.’ Severity of AP
has been categorized into mild, moderately severe and
severe AP. This is based on the presence or absence
of local complications and organ failure.>* Severity
can be predicted using a variety of techniques,
including scoring systems and biochemical tests.
The biochemical tests include measuring the levels
of acute inflammation indicators such carbohydrate
reactive protein (CRP), interleuin-6 (IL-6), and
monocyte chemotactic protein-1 (MCP-1), as well as
pancreatic enzymes such as serum amylase, lipase,
and trypsinogen levels.*7 The APACHE I score
was originally developed for patients in order to help
calculate a score for the appropriate adjustments and

various scoring systems and laboratory markers for
diagnosis and predicting the outcomes of patients
with acute pancreatitis. However, no study has been
done correlating serum lipase level and APACHE
II score. Only a laboratory marker like serum lipase
would be considered for predicting the outcomes in a
case of acute pancreatitis. Knowing which patient will
have severe pancreatitis could allow earlier triage to
an intermediate care or intensive care unit and earlier
initiation of effective therapy. We conducted this
study to identify the correlation between serum lipase
level and APACHE 11 Score in predicting outcomes in
patients with acute pancreatitis.

METHOD

This cross-sectional study was conducted in the
department of General Surgery, Manipal College
of Medical Sciences, Pokhara from May 2024 to
October 2024 only after the approval from the
institutional review board.
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Sample size was calculated using standardized
formula i.e.

Sample size (n)=Z 2*P*Q/e2

Z= reliability coefficient=1.96(at confidence

interval 95%)

Where P= Prevalence = 34% .9

Q=1-P

e=margin of error=10%

Here sample size (n) =86.2

Minimum sample size=87
So, the data was collected from the 90 patients
diagnosed with Acute Pancreatitis (AP) who met the
inclusion criteria, for which written and informed
consent was obtained from all cases . Whereas patient
age <18 years ,patient who refused to give consent
for study and refused the investigations required for
APACHE II scoring were excluded from the study.
Diagnosis of acute pancreatitis, its severity, and local
and systemic complications were defined as per the
Revised Atlanta Classification 2012. The outcomes
variables of AP in this study were length of hospital
stay (LOS), in hospital mortality and presence of
local and systemic complications. APACHE II was
calculated using data from the 24 h after admission
and serum lipase level was measured at the time of
admission. Patients with APACHE- II score upto 8
are considered having mild to moderate disease and
the score > 8 are considered having severe disease.
Similarly, serum lipase level 600 or less are considered
low and more than 600 are considered to be high.!%!!
The collected data was analyzed using of SPSS
(Statistical Package for Social Science) Software;
Version 25.0. The correlation was measured using
Pearson's correlation coefficient for continuous
variables whereas chi-square test and Fisher's Exact
Test was applied to determine the association between
categorical variables. A p value of <0.05 was taken as
statistically significant.

RESULTS

Out of 90 cases patient’s mean age was 47.86 + 17.1
(Range18 years to 83 years). The most common age
group was 60+ years, i.e.,24 (26.7%) followed by 31-
40 years, i.e., 19 (21.1%) with 53(58.89%) males and
37(41.11%) females. The etiologies of AP included
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biliary (43.3%), alcoholic (35.6%), idiopathic
(16.7%), hypertriglyceridemia (3.4%), post-ERCP
(1.12%). Most of the patient had mild AP (47.78%),
followed by severe AP (37.78%) and moderate AP
(14.44%). Thirty patients (33.3%) included in the study
had at least one chronic disease. Most common was
Hypertension (HTN) (11.1 %) followed by Diabetes
mellitus Type II (DM II) (7.8%). The mean LOS was
4.8 +2.63. LOS > 5 was considered as longer length
of hospital stay. The Pearson product correlation of
APACHE 1I score and LOS was found to be positive
and statistically significant (r=0.342,p<0.01) (Table 1).

Table 1.Correlation of APACHE II score and LOS.

(n=90)

Variables APACHEII score Lelfgth o
hospital stay

APACHEII score

Pearson .

Correlation 1 s 2

p-value 0.001

Length of hospital stay

Pearson -

Correlation s !

p-value 0.001

*%*, Correlation is significant at the 0.01 level (2-tailed).

The Pearson product correlation of serum lipase level
and length of hospital stay was found to be negative
and statistically not significant (r=0.028, p>0.05 i.e.
0.792) (Table 2).

Table 2. Correlation of serum lipase level with
LOS. (n=90)

. . Length of
Variables Serum lipase gl sy
Serum lipase
Pearson Correlation 1 0.028
p-value 0.792
Length of hospital
stay
Pearson Correlation 0.028 1
p-value 0.792

There was a statistically significant association be-
tween APACHE II score and the severity of acute
pancreatitis (p<<0.05) but no statically significant as-
sociation between serum lipase level and severity of
acute pancreatitis (p=0.34).Out of 90 patients, 2 pa-
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tients with APACHEII score upto 8 developed SAP
whereas 32 patients with APACHEII score developed
SAP (Table 3).

Table 3. APACHEII score and Serum lipase level
with Severity of AP. (n=90)
Variables Mild [ Moderate |Severe
AP AP AP
APACHEII Score upto 8 41 6 2
APACHEII score>8 2 7 32
Serum lipase level upto 600| 8 1 9
Serum lipase level>600 35 12 25

There was a statistically significant association be-
tween APACHE 1I score and the complications of
acute pancreatitis (p<0.01) but no statically signifi-
cant association between serum lipase level and com-
plications of acute pancreatitis (p=0.379) (Table 4).

Table 4. APACHE II score and serum lipase level with
complications. (n=90)

Variables Value | df | p-value p-value
APACHE II Score

Pearson chi-square | 14.907* | 1 <0.001

Continuity correction| 13.116 | 1 <0.001

Likelihood Ratio 15471] 1 <0.001

Fisher’s Exact test <0.001
SERUM LIPASE

Pearson chi-square | 1.151° | 1

Continuity correction| 600 1

Likelihood Ratio 1.241 | 1

Fisher’s Exact test 0.379

There was a significant association between APACHE
II score and in hospital mortality of acute pancreatitis
(p<0.05) but there is an insignificant association be-
tween serum lipase level and in hospital mortality of
acute pancreatitis (p=0.597) (Table 5).

DISCUSSION

In this study comparison was done between the
APACHE II scoring system and Serum lipase level for
prediction of outcomes in terms of LOS, development
of early complications and in hospital mortality
in acute pancreatitis. It was found that APACHEIIL
score can predict the outcomes in patients with acute
pancreatitis but serum lipase level was not useful
in predicting the outcomes. In this study, 37.78%
of patients had SAP and the overall mortality was
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Table 5. APACHEII score and Serum lipase level by
hospital mortality. (n=90)

Variables Value | df | p-value | p-value
APACHE II Score

Pearson chi-square | 5.003*| 1 0.025

Continuity correction | 2.969 | 1 0.085

Likelihood Ratio 6.513 | 1 0.011

Fisher’s Exact test 0.04
SERUM LIPASE

Pearson chi-square | 0.065*| 1 0.798

Continuity correction| 0 1 1

Likelihood Ratio 0.062 | 1 0.803

Fisher’s Exact test 0.597

4.4%. The proportion of patients with severe disease
and mortality in this study was lower as compared
to a comparative study by Khanna et al. in which
the mortality and proportion of severe disease were
12.5% and 43.1% respectively.'? Most of the patients
in this study had mild AP which could explain the
lower mortality in comparison to previous studies.'
The most common etiology of AP was found to be
gallstones (43.33%) followed by alcohol (35.6%),
idiopathic  (16.7%), hypertriglyceridemia (3.4%)
and post ERCP (1.12%). This was comparable to
the results done by various previous studies.!!> The
mortality rate in this study was 4.4% and all these
cases had the APACHEII score >8 which depicts the
severe disease. The mortality rate in low APACHEII
(score upto 8) group and high APACHEII(score>8)
group were 0% and 8.1% respectively. This result
was comparable with many previous studies that
have correlated a higher APACHE-II score with a
higher mortality (<4% with an APACHE-II <8 and
11-18% with an APACHEII >8).'!® Hence, mortality
could be predicted by higher APACHEII score in
the patients with AP. In this study, the correlation
of APACHEII score and length of hospital stay,
mortality, complications and severity was found to be
statistically significant (p<0.01). These results were
comparable with some previous studies. Papachristou
et al. concluded that APACHEII score could predict
the severity of AP, pancreatic necrosis and mortality
with sensitivity of 70.3,63.3 and 100 respectively
at 95% CI."% Hence, APACHEII score could be
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considered as one of the good scoring systems to
predict the severity and outcomes early in a patient
with AP. The correlation of serum lipase level with
LOS and its association with in hospital mortality,
complications and severity of disease was found to

REFERENCE

1. Leppaniemi A, Tolonen M, Tarasconi A, et al.
2019 WSES guidelines for the management
of severe acute pancreatitis. World journal of
emergency surgery. 2019; 14(1):1-20. [DOI]

2. Staubli SM, Oertli D, Nebiker CA. Laboratory
markers predicting severity of acute pancreatitis.
Crit Rev Clin Lab Sci. 2015;52(6):273-83. [DOI]

3. Manrai M, Kochhar R, Thandassery RB,
Alfadda AA, Sinha SK. The Revised Atlanta
Classification of Acute Pancreatitis: A Work Still
in Progress. JOP. 2015; 16:356-64.[DOI]

4. Farrell PR, Jones EK, Hornung L, Thompson T,
Patel J, Lin TK et al. Cytokine Profile Elevations
on Admission Can Determine Risks of Severe

Acute Pancreatitis in Children. Journal of
Pediatrics. 2021 Nov;238:33-41.e4. [DOI]

5. Wilson C, Heath DI, Imrie CW. Prediction of
outcome in acute pancreatitis: a comparative
study of APACHE II, clinical assessment and
multiple factor scoring systems. Br J Surg. 1990
Nov;77(11):1260-4. [DOT]

6. Gooptu S, Singh G, Pithwa A, Ali 1,
Nongmaithem M, Gooptu S. Role of scoring
systems in acute pancreatitis. Med j Dr D Patil
Univ. 2016;9(1):72. [DOI]

7. Ismail OZ, Bhayana V. Lipase or amylase for the
diagnosis of acute pancreatitis? Clin Biochem.
2017 Dec;50(18):1275-1280. [DOI]

8. Johnson CD, Abu-Hilal M. Persistent organ
failure during the first week as a marker of
fatal outcome in acute pancreatitis. Gut. 2004
Sep;53(9):1340-4. [DOI]

9. Forsmark CE, Baillie J; AGA Institute Clinical
Practice and Economics Committee; AGA
Institute Governing Board. AGA Institute
technical review on acute pancreatitis.
Gastroenterology. 2007 May;132(5):2022-44.
[DOI]

10. Wang GJ, Gao CF, Wei D, Wang C, Ding SQ.
Acute pancreatitis: etiology and common

be statistically insignificant, which is in contrast with
the study carried out by Kim et al.?! and Coffey et
al.”2 (i.e serum lipase level is associated with severity
of disease) and in line with the study carried out by
Hedstrom et al. » In another study done by Saxena

pathogenesis. World J Gastroenterol. 2009 Mar
28;15(12):1427-30. [DOI]

11. Yadav D, O'Connell M, Papachristou GI.
Natural history following the first attack of
acute pancreatitis. Am J Gastroenterol. 2012
Jul;107(7):1096-103. [DOI]

12. Khanna AK, Meher S, Prakash S, Tiwary SK,
Singh U, Srivastava A, Dixit VK. 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 Surg.
2013;2013:367581. [DOI]

13. Gullo L, Migliori M, Olah A, Farkas G, Levy
P, Arvanitakis C, Lankisch P, Beger H. Acute
pancreatitis in five European countries: etiology
and mortality. Pancreas. 2002 Apr;24(3):223-7.
[DOI]

14. Tsuang W, Navaneethan U, Ruiz L, Palascak JB,
Gelrud A. Hypertriglyceridemic pancreatitis:
presentation and management. Am J
Gastroenterol. 2009 Apr;104(4):984-91. [DOI]

15. van Brummelen SE, Venneman NG, van
Erpecum KJ, VanBerge-Henegouwen GP.
Acute idiopathic pancreatitis: does it really exist
or is it a myth? Scand J Gastroenterol Suppl.
2003;(239):117-22. [DOI]

16. Satish C, Dev S. Parameters determining the
severity of acute pancreatitis. International
Journal of Clinical Case Reports and Reviews.
2022;10(4):201-5. [DOI]

17. Wahab S, Khan RA, Ahmad I, Wahab A.
Imaging and clinical prognostic indicators of
acute pancreatitis: a comparative insight. Acta
Gastroenterol Latinoam. 2010 Sep;40(3):283-7.
[PMID]

18. Mettu SR, Wig JD, Khullar M, Singh G, Gupta
R. Efficacy of serum nitric oxide level estimation
in assessing the severity of necrotizing
pancreatitis. Pancreatology. 2003;3(6):506-13;

JNHLSN| Vol-3| No. 2| Jul-Dec 2024

116


http://10.1186/s13017-019-0247-0

http://10.3109/10408363.2015.1051659
https://www.primescholars.com/articles/the-revised-atlanta-classification-of-acute-pancreatitis-a-work-still-in-progress-98881.html 
http://10.1002/bjs.1800771120. PMID: 2253005
http://10.4103/0975-2870.167994
http://10.1016/j.clinbiochem.2017.07.003
http://10.1136/gut.2004.039883
http://10.1053/j.gastro.2007.03.065
http://10.3748/wjg.15.1427
http://10.1038/ajg.2012.126
http://10.1155/2013/367581
http://10.1097/00006676-200204000-00003
http://10.1038/ajg.2009.2
http://10.1080/008559203100027
https://doi.org/10.31579/2690-4861/192
http://21049773

Timilsina et al. Correlation of Serum Lipase Level and APACHE II Score in..

19.

20.

21.

discussion 513-4. [DOI]

Papachristou GI, Muddana V, Yadav D,
O'Connell M, Sanders MK, Slivka A, Whitcomb
DC. Comparison of BISAP, Ranson's,
APACHE-II, and CTSI scores in predicting
organ failure, complications, and mortality in
acute pancreatitis. Am J Gastroenterol. 2010
Feb;105(2):435-41; quiz 442. [DOI]

Yeung YP, Lam BY, Yip AW. APACHE system
is better than Ranson system in the prediction
of severity of acute pancreatitis. Hepatobiliary
Pancreat Dis Int. 2006 May;5(2):294-9. [PMID]

Kim YS, Lee BS, Kim SH, Seong JK, Jeong
HY, Lee HY. Is there correlation between
pancreatic enzyme and radiological severity in
acute pancreatitis? World J Gastroenterol. 2008
Apr 21;14(15):2401-5. [DOI]

22.

23.

24.

Coftey MJ, Nightingale S, Ooi CY. Serum lipase
as an early predictor of severity in pediatric
acute pancreatitis. J Pediatr Gastroenterol Nutr.
2013 Jun;56(6):602-8. [DOI]

Hedstrom J, Kemppainen E, Andersén J, Jokela
H, Puolakkainen P, Stenman UH. A comparison
of serum trypsinogen-2 and trypsin-2-alphal-
antitrypsin complex with lipase and amylase
in the diagnosis and assessment of severity
in the early phase of acute pancreatitis. Am J
Gastroenterol. 2001 Feb;96(2):424-30. [DOI]
Saxena R, Kumar S, Nafe Z, Chattoraj
A, Chauhan S. Clinical, Biochemical, and
Radiological Correlation in the Severity of
Acute Pancreatitis: A Retrospective Study.
Cureus. 2023 Feb 14;15(2):€34996. [DOI]

Citation: Timilsina B, Timilsina BS. Correlation of Serum Lipase Level and APACHE II Score in Predicting Outcomes
in Patients with Acute Pancreatitis in Western Nepal. JINHLS. 2024; 3(2):113-117.

JNHLSN| Vol-3| No. 2| Jul-Dec 2024

117


http://10.1159/000076021
http://10.1038/ajg.2009.622
http://16698595
http://10.3748/wjg.14.2401
http://10.1097/MPG.0b013e31828b36d8
http://10.1111/j.1572-0241.2001.03457.x
http://10.7759/cureus.34996

