Open Access Original Article

Outcome Analysis of APACHE-II Scoring System in Predicting 30 Days Mortality in Acute
Pancreatitis in Tertiary Care Hospital

Muhammmad Ajmal Leghari, Waseem Ahmed Khan, Imran Ashraf, Abdul Hameed, Ahmad Tariq, Muhammad Bilal Sikandar Nagra
Department of General Surgery, Combined Military Hospital /National University of Medical Sciences (NUMS) Rawalpindi Pakistan

ABSTRACT

Objective: To evaluate outcome analysis of Apache-II scoring system in predicting 30 days mortality in acute pancreatitis in
tertiary care hospital.

Study Design: Prospective longitudinal study.

Place and Duration of Study: Combined Military Hospital Rawalpindi, Pakistan from August 2023 and December 2023.
Methodology: One hundred patients with acute pancreatitis were examined retrospectively. Individuals who met the Ranson
criteria or were hospitalized for>2 months were chosen. Mortality, organ failure, and pancreatic necrosis were the primary
outcome measures. On the other hand, the occurrence of organ failure was analyzed with a score of Apache II at admission to
the hospital.

Results: The 48-hour score was significantly correlated with organ failure (p=0.001), pancreatic necrosis (p<0.01), and mortality
(»<0.01). In contrast, organ failure was the only factor with which the score at admission had a significant relationship
(p=-007). A fatal outcome had a considerable connection (p=.03) with declining scores over 48 hours. The overall score of
Apache II was substantially higher in non-survivors (p<.001) and was highly correlated with organ failure (p<.001) and
pancreatic necrosis (p=.001). In contrast to 74% based on the admission score, 92% of patients had their outcomes correctly
predicted by the 48-hour and combined scores.

Conclusion: The 48-hour score has a better prognostic value than the admission score in predicting which individuals with
severe acute pancreatitis will have a poor prognosis. A declining APACHE II score 48 hours after admission identifies

individuals who are at risk for negative results.
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INTRODUCTION

In acute pancreatitis (AP), the prevalence of
organ failure and death ranges from 29% to 77% and
29% to 70%, accordingly.! For this reason, determining
the best course of action for these individuals'
treatment depends critically on the mortality
prediction. It is commonly said that acute pancreatitis
is the worst disease related to the organs of the
abdomen, and this recognition dates back thousands
of years. Thankfully, acute pancreatitis is a moderate,
self-limited condition that responds to conservative
therapies in 85% of individuals.2® This is because
inflammation causes the illness. Approximately 15% of
these individuals will experience potentially deadly
issues from necrosis that cannot be treated with
straightforward medication support.*

Severe acute pancreatitis often has a highly
variable and unpredictable clinical certainty.> To
distinguish between individuals who have mild acute
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pancreatitis and those who are at high risk for
acquiring pancreatitis, several indicators scoring
systems have been conducted.* Research investi-
gations have extensively used the APACHE II (acute
physiology and chronic health evaluation) and Ranson
criteria. Several investigators believe that the
APACHE I score is better than the Ranson criteria
since it can be calculated when hospitalized, and many
intensive care units (ICUs) routinely measure it for
individual assessment.®

A large number of episodes of acute pancreatitis
are moderate, have a self-limiting obviously, and
require no treatment other than supportive care and
parenteral fluid for some time. This is an excellent
reason for prompt evaluation of the severity of the
condition. Treatment advances for acute severe
pancreatitis have mostly been made in the past few
decades. Various anti-inflammatory regimens and
cytokine agents are two of the newly developed
methods.” APACHE II, Ranson's, and the bedside
index of severity in acute pancreatitis (BISAP) are
among the various evaluation methods commonly
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used6 to measure severity and anticipate death in
acute severe pancreatitis. Numerous studies have
emphasized its significance when assessing the
severity of AP; however, a clear contrast of its
variations and relationship with the current severity
scores in estimating death after AP is lacking.”8

The majority of individuals in these
investigations had mild pancreatitis. Earlier researches
on prognostic scoring systems concentrated on
separating individuals with severe and mild
pancreatitis.®1 As far as we know, prognostic systems
have not been studied for their potential to identify
individuals in a preselected group of individuals
suffering from severe pancreatitis who will not have a
good outcome. This is a significant paradigm shift
since, over the last ten years, results from severe
pancreatitis have enhanced, necessitating a better
definition of the subgroup of individuals who suffer
inadequately from severe pancreatitis. This research
assesses the effectiveness of the Apache-II scoring
system's outcome analysis in forecasting the 30-day
mortality rate for acute pancreatitis in tertiary care
hospitals.

METHODOLOGY

The study was conducted at Combined Military
Hospital Rawalpindi, Pakistan from August to
December 2023. The WHO sample size calculator was
used to determine the sample size, accounting for a
5.5% reported incidence of acute pancreatitis.’

Inclusion Criteria: Patients of either gender with
age>18 who had been admitted to the ICU for longer
than two days with APACHE II scores at least at
admission and for 48 hours afterward, were included.

Exclusion Criteria: Individuals who experienced mild
episodes of acute pancreatitis were excluded based on
an arbitrary cutoff of seven hospital days.
Furthermore, after their acute pancreatitis resolved,
patients who were still in the hospital for a planned
cholecystectomy were not excluded.

Eighteen (36%) and thirty-two (64%) of the fifty
patients in the study met two or more Ranson criteria.’
According to whether they lived or died in the
intensive care unit, the patients were divided into
survivors and non-survivors. Age, gender, and
coexisting conditions were the demographic variables
retrieved and contrasted. The modified Atlanta
classification10 was used to categorize the patient's
pancreatitis into two groups: necrotizing and acute
interstitial edematous. The existence or lack of necrosis

on a 48-hour-old contrast-enhanced CT scan of being
admitted to the ICU was also noted to verify the
medical condition.

A dynamic computed tomographic (CT) scan of
the abdomen enhanced with contrast was utilized to
identify any non-enhancing pancreatic tissue related
to at least 30% of the pancreas, which was considered
significant pancreatic necrosis.!!

The definition of primary acute pancreatitis from
Atlanta was applied. According to this categorization,
severe acute pancreatitis is defined as having three or
more Ranson criteria: an APACHE II score of at least
seven days of hospital stay, more than thirty percent
pancreatic necrosis, the emergence of a cyst, and organ
failure. The Atlanta symposium's standards further
defined pancreatic abscess and organ failure. The
following data were recorded and evaluated using a
retrospective review of the medical records: the
prognosis of the patient, the reason for acute
pancreatitis, duration of hospitalization, Ranson
criteria, evidence of pancreatic necrosis or pancreatic
abscess by contrast-enhanced abdominal CT scan,
surgeries, advancement of organ failure, and the
APACHE II score 48 hours after being hospitalized.

Data was analyzed using the Statistical Package
for Social Sciences (SPSS) 22.00. Qualitative analysis
was represented by percentage and frequency. The
median was calculated for non-normal data and
APACHE score. The chi-square test and Mann-
Whitney U-test were applied, and the p-value of <0.05
was considered statistically significant.

RESULTS

A total of 50 patients were included in this study
and were divided into two groups: Survivors and Non
Survivors. There was no statistical significance found
concerning gender (p-value=0.251), Diagnosis (p-
value=0.387), Duration days of stay at mechanical
ventilation  (p-value=0.387), and infection (p-
value=0.630). A comparison of the demographic and
clinical parameters of both groups is shown in Table-1.
Table-II showed that there was no statistically
significant difference between the groups' APACHE
score at admission (p-value=0.773) and APACHE score
at 48 Hours (p-value=0.290).

DISCUSSION
According to our research, scores of apache and
organ failure from the time of admission to 48 hours

later were positively correlated with mortality in cases
of acute severe pancreatitis.
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Table-I: Comparison of Demographic and Clinical Parameters of Study Groups (n=50)

Parameters Survivors (n=30) Non survivors (n=20) p-value
Male 19(63.3%) 9(45.0%)
Gender Female 11(36.7%) 11(55.0%) 0-251
. . NP 17(56.7%) 8(40.0%)
Diagnosis IE 13(43.3%) 12(60.0%) 0387
Duration days of stay at mechanical ventilation 9.0(12.0-5.0) 9.0(13.5-6.0) 0.387
Infection 10(33.3%) 6(30.0%) 0.630

IE= interstitial edematous, NP= necrotizing pancreatitis

Table-II: Comparison of APACHE Score Among Study Groups (n=50)

Parameters Survivors (n=30) Median (IQR) Non-survivors (n=30) Median (IQR) p-value
APACHE score at admission 25.00 (32.30 - 18.75) 25.00 (36.00- 20.00) 0.773
APACHE score at 48 Hours 29.00 (34.00 - 19.75) 33.00 (34.00 - 20.00) 0.290

In a previous research, where a prospective
investigation of 190 individuals revealed no deaths,
the score was used to distinguish between complex
and non-complex pancreatitis from fatal pancreatitis
when the individual's peak score was less than ten
within the initial three days.'? Multiple research
investigations have since compared and validated the
applicability of diverse AP contexts. More accurate
comparisons between scores—CT, Japanese severity,
harmless AP, sequential organ failure assessment, and
outcome analysis of pancreatitis, followed the
development of imaging strategies.’>1> According to
our research, the change in the score from being
admitted is a reliable indicator of AP mortality.

In a previous study, only 58(19%) of 290 acute
pancreatitis attacks were categorized as severe. The
researchers discovered that patients with severe acute
pancreatitis could be accurately identified at
admission based on their APACHE II score. However,
our research revealed that the admission score was not
predictive of death, organ failure, or pancreatic
necrosis, which lessens the significance of measuring it
at hospital admission.16

Our results appear to be in line with our
knowledge of AP as an evolutionary disease process in
which individuals are likely to be identified at high
risk of difficulties or death despite suitable
resuscitation measures when their physiologic
evaluation ratings worsen. Over 200 individuals with
acute pancreatitis are treated in our hospital each year,
ranked according to the outcomes of their clinical
examinations. Based on our observations, prognostic
scoring systems appear ineffective in differentiating
the stage of pancreatitis at the time of hospital
admission.

Over the last twenty years, there has been a
notable improvement in treating severe acute
pancreatitis, and the overall mortality rate for

individuals with severe pancreatitis has dropped to
less than 14%.1718 Individuals who experience a
fulminant course (3 out of 4 mortality) and those who
need more than one debridement, which is linked to
ICU stay, hospital stay, and an increased rate of death,
comprise a small subgroup that accounts for the
majority of the deaths.?®

To our wunderstanding, in a predefined
population of individuals with severe pancreatitis, the
prognostic scoring systems' function in determining
the subgroup with a poor prognosis has not yet been
established.?2021 To achieve this, we looked at the
correlation between a group of individuals with severe
pancreatitis and their score and negative results in the
current study. 84% of the individuals in the current
research met the criteria for severe pancreatitis
according to the Atlanta classification of severe acute
pancreatitis, which we used in this investigation. Our
patients were sick overall; of them, 44% were admitted
to the ICU, and 55% showed signs of organ failure.

The 48-hour score evaluations and the total of the
admission and 48-hour scores correctly predicted the
occurrence of substantial pancreatic necrosis, organ
failure, and fatalities. Additionally, compared to
survivors, individuals who passed away from acute
pancreatitis experienced a marked decline in their
score in the first 48 hours following admission. Seven
out of nine patients who died later had declining
APACHE 1II scores 48 hours after admission. Our
findings imply that the score may help determine an
individual's risk category for severe pancreatitis.
Additionally, declining scores within the first 48 hours
of admission could be a warning indication of
impending deaths from severe acute pancreatitis.

Nevertheless, our study does have a few
drawbacks. First, only persistent organ failure is
considered in our research; the precise timing of organ
failure is not accessible. Second, the observations may
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vary depending on how long there is a lag between
the score documentation. Third, it is unlikely that the
recurrent pancreatitis individuals with drainage
processes done before admission would show
comparable changes. Lastly, every flaw in a
retrospective design has the potential to directly or
indirectly affect our results.

To enhance care for individuals with severe acute
pancreatitis, additional studies focusing on CT
standards may be able to determine the subgroup of
sick individuals who have a poor prognosis.?223 This
could lead to the possibility of targeted therapy.»4

CONCLUSION

In conclusion, in a chosen population of individuals
suffering from severe pancreatitis, this research has shown
that the score 48 hours after being admitted had a higher
predictive value than the admission score to determine the
likelihood of pancreatic necrosis, organ destruction, and
mortality. Moreover, individuals suffering from severe acute
pancreatitis showed a significant correlation between
mortality and a declining score. Individuals with severe
acute pancreatitis may be classified into a subgroup that has
a worse prognosis based on the APACHE II score, which is
determined repeatedly.
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