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EARLY PREDICTION OF SEVERITY AND
OUTCOME OF ACUTE SEVERE PANCREATITIS

Syed Sagheer Hussian Shah1, M. Ali Ansari2, Shazia Ali3

ABSTRACT
Objective: To establish the value of APACHE II scoring system, C-reactive Protein (CRP) level and
C.T Severity Index (CTSI) in predicting the severity of acute pancreatitis.
Methodology: A prospective study was done in the Department of General Surgery, Jinnah
Postgraduate Medical Centre, Karachi, over a period of one year i.e. from January to December
2007. Fifty patients of acute pancreatitis were taken and their outcome and severity was
assessed by using APACHE II score, CRP level and CTSI.
Results: At the end of the study results showed that thirty eight (76%) patients were young
females, most of which had gall stone pancreatitis, twenty-one patients (42%) had severe acute
pancreatitis, twenty two (44%) patients had length of hospital stay of two or more than two
weeks, in 21 patients (42%) patients APACHE II score was more than 8, in 21 patients (42%) CRP
level was more than 120mg/l, CTSI showed that eighteen (36%) had three points and three (6%)
had four points. Three patients (6%) expired within 72 hours of admission due to advanced age,
uncontrolled sepsis and co-morbids.
Conclusion: The severity markers used in this study showed significant importance in prediction
of severity of acute pancreatitis. Particularly Apache II scoring system and CTSI.
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INTRODUCTION

A large number of the patients with acute
pancreatitis develop severe disease which is life
threatening with a high mortality rate. Early
identification of patients at risk of developing
a severe attack of acute pancreatitis (AP) is of
great importance because rapid therapeutic
interventions improve outcome. In most cases,
acute pancreatitis is a mild self limiting disease
without complications, but acute necrotizing
pancreatitis, which occurs in 20% of the at-
tacks, is a life threatening disease with high
morbidity and mortality. Improved outcome in
the severe form of AP is based on early identi-
fication of disease severity and subsequent
management of high risk patients in intensive
care units with early endoscopic retrograde
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cholangiopancreatography (ERCP) in gallstone
induced disease, early enteral feeding, and
prophylactic antibiotics.1-4

One good reason for early assessment of
severity in acute pancreatitis is that this could
discount the majority of cases that are mild and
have a self limiting course and do not require
any treatment other than general support and
parenteral fluid for a few days. In the past few
years there have been some progress in the
treatment of acute severe pancreatitis. Among
the emerging new modalities are cytokine in-
hibitors and different anti-inflammatory re-
gimes. Furthermore, there are randomized
studies showing that patients with severe acute
pancreatitis benefit from early prophylactic
treatment with potent antibiotics.5,6 It is also
suggested that the patients with acute severe
gall stones induced pancreatitis should un-
dergo endoscopic sphincterotomy as early as
possible (within 24 to 48 hours of admission).7

It can not be ruled out that treatment with pro-
tease inhibitors could re-emerge as a treatment
option. It has been shown to be of value in a
meta-analysis,8 provided that the therapy can
be started early enough, and also as a prophy-
lactic treatment to prevent ERCP induced
acute pancreatitis.9 All these possible treatments
must be instituted at a very early stage in the
disease, as the chances for success diminishes
rapidly with time. Moreover, these therapies

are expensive and not without complications,
and most importantly, the vast majority of
patients with acute pancreatitis will not ben-
efit, as their pancreatitis is mild and self limit-
ing. Therefore, there is even greater need for
simple markers for severity, which can provide
reliable information.

The objective of conducting this study was
to apply the established parameters for assess-
ment of acute severe pancreatitis in our popu-
lation and compare the results with studies
done in other parts of world.

METHODOLOGY

The medical record of patients with a con-
firmed diagnosis of acute pancreatitis that were
admitted in the department of general surgery,
JPMC between Jan to Dec 2007 was reviewed.
Fifty patients admitted for the management of
acute pancreatitis and its complications were
included in the study. Their demographic data,
duration of symptoms at presentation, cause
of acute pancreatitis, the APACHE II score (in
first 24 and 48 hours), CRP level, C.T scan ab-
domen findings (pancreatic necrosis, acute
pancreatic pseudocyst or pancreatic abscess)
organ failure (if any) interventional procedures
(if done) outcome and  length of hospital stay
were recorded in the structured proforma.
Cutoff value for APACHE II score was 9 & for
CRP level 120mg/dl. The CTSI is scored as:

CT severity index
                      Necrosis

CT grade Points Percentage Additional Points Severity index*
A 0 0 0 0
B 1 0 0 1
C 2 <30 2 4
D 3 30-50 4 7
E 4 >50 6 10

     CT grade points
* Normal gland= 0 points
* Gland enlargement=1 point
* Peripancreatic inflammation less than 30% = 2 points
* Single fluid collection = 3 points
* Multiple fluid collection = 4 points

*CT grade points are added to points assigned for percentage of necrosis to
calculate the severity index.
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An arbitrary cutoff of five hospital days was
used to exclude patients with mild episodes of
acute pancreatitis. In addition, patients re-
maining in the hospital for elective cholecys-
tectomy after resolution of acute pancreatitis
were excluded.

RESULTS

Out of fifty patients, 38 (76%) were females
and 12 (24%) males, with a ratio of 3:1. Age
range was 18 to 70 years with a mean of
42± years, fourteen (28%) subjects were less
than 35 years, twenty five (50%) in the age
bracket of 35-50 years and sixteen (32%) more
than 50 years. All the patients presented with
acute abdominal pain, in forty five (90%) the
commonest site of pain was epigastrium and
in five (10%) it was in epigastrium and
right hypochondrium. It was severe in nature
and radiated to the back in most of the
patients.

The duration of pain on admission ranged
from 4 to 24 hours, in seventeen patients (34%)
it was less than 12 hours. The complaint of nau-
sea and vomiting was reported by all fifty
(100%) patients, twenty five (50%) presented
with fever (low to high grade). On general
physical examination tachycardia of more than
120b/min was present in 40 patients (80%) and
tacypnea of, more than 35 b/min was found
in twenty eight patients. Baseline investigations
and abdominal ultrasound was performed in
all patients.

APACHE II score was calculated within 24
hours of admission in all patients, twenty nine
(58%) had a score of less than 7 and in twenty
one (42%) it was more than 8. CRP levels came
checked after 48 hours and in twenty one
(42%) patients (who had an apache score of
more than 8) it was more than 120mg/dl,
which is indicative of severe inflammation, as
reported in previous studies.10 Intravenous con-
trast enhanced abdominal CT scan was per-
formed to assess the status of pancreas and to
calculate CTSI in these patients. The CTSI was
calculated from the extent of pancreatic inflam-
mation, necrosis and the presence or absence
of fluid collections. In the present study twenty

nine (58%) patients had CTSI of two points,
eighteen (36%) had three points and three (6%)
had four points.

Endoscopic retrograde cholangiopancreato-
graphy (ERCP) was performed in 15 (30%)
patients with clinical and laboratory evidence
of jaundice or ultrasonographic or CT scan
evidence of CBD stones. No stone was detected
in the CBD in five patients, in remaining ten
patients, endoscopic sphincterotomy was per-
formed for removal of CBD stones after which
jaundice relieved and patients improved
gradually.

Cholelithiasis was the most common etiologi-
cal factor, which was present in thirty-five
(70%) patients, three patients had history of
alcohol consumption, in rest twelve patients
etiology remained undiagnosed (idiopathic) at
the time of discharge (30%) no cause was de-
tected. Forty two (84%) patients settled on con-
servative treatment, eight (16%) patients un-
derwent surgical intervention in the form of
laparotomy, washout and drain placement.
Twenty-one (42%) patients with severe acute
pancreatitis required ICU support. Three (6%)
patients expired within 72 hours of admission
due to uncontrolled sepsis and co-morbids.
Twenty two (44%) patients had length of
hospital stay of more than two weeks and
twenty eight (56%) patients stayed for less than
two weeks; mean stay at hospital was two
weeks.

DISCUSSION

Improved outcome in severe AP is based on
early identification of disease severity. In the
study of Brivet et al,1 patients admitted to the
intensive care unit after a delay of >24 hours
had a fourfold risk of dying. Accurate predic-
tors of severity in the early phase of the dis-
ease are needed to direct appropriate measures
for immediate treatment and subsequent dis-
ease are needed to direct appropriate measures
for immediate treatment and subsequent man-
agement of these high risk patients in clinics
specialized in the treatment of patients with
severe AP. On the contrary, patients accurately
identified to have mild disease may be fairly
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safely treated on low-cost wards, which is
important because of limited health care
resources.

The APACHE II score was devised as a prog-
nostic scoring system in critically ill patients
requiting ICU care.11 The APACHE II score
provides an immediate physiologic assessment
of individual patients, in conjunction with there
age and co morbidity. Researchers12-14 have
preferred the APACHE II score to other prog-
nostic scoring system for severe pancreatitis,
such as Ranson criteria, because the APACHE
II score can be determined at hospital admis-
sion. For example, in a study of 290 attacks of
acute pancreatitis, only 59 (20%) of which
were classified as severe, Larvin and
McMahon13 found the APACHE II score to be
accurate at identifying patients with severe
acute pancreatitis, organ failure, and death,
thus proving the importance of its measure-
ment at hospital admission. During the past
two decades, the outcome of severe acute pan-
creatitis has significiantly improved and the
overall mortality has significantly decreased to
less than 15% in patients with severe pancre-
atitis. A small sub group accounts for most of
the deaths, and this includes patients who
develop the fulminant course (3 deaths in our
study) and patients who require multiple
debridements associated with prolonged
ICU care and hospitalization and high
mortality.

To our knowledge, the role of the prognostic
systems has not been previously defined in
identifying the subgroup with a poor outcome
in a predetermined population of the patients
with severe pancreatitis. With this intent, in
the present study, we examined the relation-
ship between the APACHE II score and an
adverse outcome in a group of patients with
severe pancreatitis. Twenty one patients (42%)
in this study had severe disease; they were
admitted to the ICU and evidence of organ
failure (>1 organ) developed in nine patients
(18%). The APACHE II scores accurately pre-
dicted the presence of severe pancreatitis, or-
gan failure, and death. Furthermore, patients
dying of acute pancreatitis had significant

deterioration in their APACHE II scores within
first 24 hours of admission compared with sur-
vivors. Deteriorating APACHE II scores at 48
hours after admission were found in 5 of 9
patients who died. Our results suggest a role
for the APACHE II score in risk stratification
in patients with severe pancreatitis. Further-
more, deteriorating APACHE II scores in 48
hours after admission may be an ominous signs
that may predict late deaths from severe acute
pancreatitis. In yet another study the authors
have highlighted why APACHE II scoring sys-
tem can serve as a better prognostic tool in our
set up.15

Another marker for assessment of severity in
this study was C-reactive protein (CRP) level.
CRP is an acute phase reactant that is synthe-
sized by the hepatocytes. This synthesis is in-
duced by the release of interleukin one and six.
Thus the CRP peak in serum is usually not
maximal until about day three after the onset
of pain, and is always later than the peak of
these interleukins. CRP is the most popular
single test severity marker used today. The only
problem is that CRP is a rather late severity
marker (day 2-4) as compared to the other
markers. Cut-off levels have been discussed in
literature, and levels between 120 and 210/L
have generally been agreed upon as distin-
guishing between the mild and the severe dis-
ease.16,17 Levels above 120mg/L after one week
also distinguish severity well.16,18 In the present
study the same cut off values are used and CRP
levels ranges from 120-210 in our patients, 21
patients (42%) had more than 120mg/L, in rest
patients it was not significantly raised. The
third marker of severity in our study was the
CTSI. A recent study by Simchuck et al19 has
shown the prognostic value of the CTSI in
patients with severe acute pancreatitis. In
patients with a CTSI greater than five, there
were a 8-fold higher risk of death and a 10-
fold higher chance of the need for
necrosectomy. In yet another study the authors
have highlighted why APACHE II scoring
system can serve as a better prognostic tool in
our set up.15



CONCLUSSION

In our study, while highly significant asso-
ciations were found with three measures of out-
come and the overall predictive accuracy was
high. Clearly improved risk stratification is
necessary for patients with severe acute pan-
creatitis. Future research directed vat CT-based
morphological criteria, pathophysiological
scoring systems, or a combination of both may
identify the subgroup of sick patients with an
adverse outcome in those with severe acute
pancreatitis and may provide an opportunity
for targeted therapy to improve care for these
patients.
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