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Abstract

Background: Acute pancreatitis (AP) has been defined as an “acute inflammatory process of the pancreas with
variable involvement of other regional tissues or remote organ systems”. Increasing incidence of AP worldwide
with 33.74 cases per 100,000 persons per year reported globally over the last few years has landed it amongst
the most common gastrointestinal disorders requiring hospitalization.

Objective: To determine the efficacy of C Reactive Protein (CRP), in predicting severity and outcome of Acute
Pancreatitis (AP), taking CT scan findings as gold standard.

Study type, settings & duration: This cross-sectional research was conducted at the Department of General
Surgery (Unit 1ll), Jinnah Postgraduate Medical Center, Karachi, from January to March 2021.

Methodology: A sample of 186 patients (obtained via non-probability — consecutive sampling), presenting with
acute pancreatitis (based on Revised Atlanta Classification — RAC). After taking written informed consent,
patient data was recorded on a structured questionnaire (containing inquiries pertaining to basic biodata,
sociodemographic details, presenting complaints, inferences obtained from disease history and clinical
examination, laboratory investigation (CRP values and variations — at scheduled intervals), CT findings, and
patient outcome. The data obtained was analyzed using SPSS. v. 21.0.

Results: The mean age of the sample was 39 (SD + 4) years and 119 (63.9%) were males, while the remaining
67 (36.1%) were females. A raised CRP (= 150 mg/dL) was present among 163 (87.6%) of the patients. CRP
changes at 24, 48 and 72 h were synonymous with disease severity and a positive association between CRP
level / CRP change (rise) and disease severity was noted (p value 0.035). Recovery was achieved during the
study period among majority of the patients, however complaints such as pancreatic necrosis were reported in
24 (12.9%), abscesses in 32 (17.2%), and pseudocysts in 25 (13.4) patients. Mortality was reported in 2 cases.
Conclusion: CRP has a high efficacy at predicting disease severity of acute pancreatitis. The evidence yielded
has offer much needed solace from AP, which is a pressing situation, both for the patient and healthcare
provider. The resources (infrastructural and financial) for CT evaluation of AP patients are often not available
and thus, CRP may offer help for the much needed insight into the disease severity quickly, easily and at a
lower cost.

Key words: Acute pancreatitis, predictive value, disease severity, revised atlanta classification, efficacy.

Introduction

cute pancreatitis (AP) has been defined as an
“acute inflammatory process of the pancreas
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with variable involvement of other regional tissues
or remote organ systems”.l Increasing incidence of
AP worldwide with 33.74 cases per 100,000
persons per year reported globally over the last few
years has landed it amongst the most common
gastrointestinal disorders requiring hospitalization.2
Despite recent advances of diagnosis and treatment
modalities, mortality rate in severe acute
pancreatitis (SAP) is still high.®

Over 25% of cases involving AP are severe,
with mortality as high as 10% globally." In Pakistan,
few studies have been carried out to assess the
spectrum of AP in indigenous patients. Studies
conducted in Karachi reported mortality ranging
from 5% to 40% correlating with degree of
necrosis.*® A study from a tertiary care hospital in
Islamabad reported mortality to be 8.4%.° Data from
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a single unit in a tertiary care hospital in Rawalpindi
revealed a mortality of 14.03%.’

The early and accurate staging of the
severity and the assessment of prognosis of the
disease are of great clinical significance so that the
urgent and most suitable therapy can be provided
for the AP patient. In recent years, several clinical
and imaging systems for scoring the severity and
prognosis of AP have been developed, including
Ranson's criteria, acute physiology and chronic
health evaluation (APACHE II) and CT criteria ® and
so on. Most of these tests are either difficult to
remember, take greater than 48 hours to enable full
severity stratification, or rely on diagnostic testing
that is not widely available.’

The search for a tool that can improve on
the clinical assessment has been ongoing for
decades. lIdeally, such a tool should be simple,
inexpensive, noninvasive, easily applicable,
reproducible and have the statistical power to arrive
to a valid conclusion accurately.’® In recent
decades, several researchers have attempted to
identify early predictors of severity of acute
pancreatitis that may help give insight into the
clinical course, complications, prognosis and
mortality in patients with AP.! CRP is believed to be
a strong candidate in this regard.

Shah SS et al, believed that CRP can be
the most ideal “single test” marker for assessment
of severity of AP. He claimed that CRP levels
between 120 to 210/L distinguish of between mild
and severe disease.’ The only drawback is that it is
ideal for predicting the severity during day 2 to 4
since the CRP levels take time to build up.™*

The disease burden associated with severe
acute pancreatitis is worrisome and with statistics
predicting a hike in incidence and prevalence, the
condition merits attention. A local study by Igbal M,
et al, claimed that the overall mortality due to this
disease was 3.64%. Mortality in acute moderate
pancreatitis was 14.05% and in acute severe
pancreatitis 30%. Local and systemic complications
occurred in 18.33% patients. This included ARDS
(20%), pleural effusion (20%), hypocalcaemia
(20%), shock (18.8%), neurological (13.63%) and
renal failure (13.63%).12

As stated earlier, a better prognosis can be
achieved if the severity of the condition is identified
early, enabling early treatment interventions. Simple
measures such as plain chest radiographs, blood
biochemical data; may offer much insight; however
not enough evidence is available in this regard and
hence the predictive power remains to be
statistically gauged. This research was aimed to
provide much needed insight into the predictive

ability of CRP with regards to disease severity of
AP,

Methodology

This cross-sectional research was conducted
at the Dept. of General Surgery (Unit IlI), Jinnah
Postgraduate medical Center, Karachi, from January
to March 2021, upon a sample of 186 patients (the
sample size was calculated via WHO open-epi
calculator, by taking the margin of error as 5%,
confidence interval as 95% and frequency of mortality
in acute moderate pancreatitis as 14.05%."),
obtained via non-probability — consecutive sampling
and presenting with acute pancreatitis (based on
Revised Atlanta Classification — RAC). After taking
written informed consent, patient data was recorded
on a structured questionnaire (containing inquiries
pertaining to basic biodata, sociodemographic
details, presenting complaints, inferences obtained
from disease history and clinical examination,
laboratory investigation (CRP values and variations —
at scheduled intervals) and CT findings.

Data was analyzed using SPSS v. 21.0.
Frequency or percentages were calculated for
qualitative variables. Mean + SD were calculated for
guantitative variables. The normality of the data was
determined via a Shapiro wilk test. Pearson’s
correlation coefficient was used to check association
between elevated C reactive protein levels and Chi
square test was applied to determine the strength of
the statistical significance. P value of less than 0.05
was be taken as statistically significant.

Any patient meeting two of the following three
criteria was regarded as patient having AP:

(i) Abdominal pain consistent with pancreatitis,

(i) Serum amylase (or lipase) more than three times
the upper limit of normal and

(iii) Radiological evidence of
ultrasound or MRI

AP on CE-CT,

Severe disease was defined as having persistent
organ failure (>48 h). Moderately severe disease was
defined as transient organ failure (<48 h) or the
presence of local systemic complications without
persistent organ failure. Mild disease was defined by
the absence of organ failure and local or systemic
complications. The measured outcome was to
compare whether absolute CRP or interval CRP
changes at 24, 48 and 72 h are a better predictor of
disease severity. Absolute CRP measurements at
admission, 24, 48 and 72 h were recorded along with
revised Atlanta Classification disease severity for
each patient. The outcome measures were recovery,
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complications (pancreatic necrosis, abscesses and
pseudocysts, and mortality.

Consenting patients (aged 12 to 60 years) of
either gender, presenting to the study setting with AP
(as per Revised Atlanta Classification), were included
in the research.

Patients with comorbid medical Conditions
(Diabetes Mellitus & Congestive Heart Failure),
pancreatic Carcinoma or Other neoplastic Conditions,
chronic Pancreatitis and pregnant women were
excluded from sample.

The Ethical approval was obtained from
Institutional Review Board of Jinnah Postgraduate
Medical Centre, Karachi.

Results

The mean age of the sample was 39 (SD %
4) years and 119 (63.9%) of the sample comprised
of males, while the remaining 67 (36.1%) were
females. A raised CRP (= 150 mg/dL) was present
among 163 (87.6%) of the patients (Table). CRP
changes at 24, 48 and 72 h were synonymous with
disease severity and a positive association between
CRP level /| CRP change (rise) and disease severity
was noted (p value 0.035). Recovery was achieved
during the study period among a majority of the
patients, however complaints such pancreatic
necrosis 24 (12.9%), abscesses in 32 (17.2%), and
pseudocysts in 25 (13.4) patients were reported.
Mortality was reported in 2 cases.

Table: C reactive protein statistics.

CRP Interval Change

Variable Statistic

Mean Age (Years) 39(SD +4)

Gender Male 119 (63.9%)
Female 67 (36.1%)

True Positive
False Negative

Diagnostic Value of CRP 163 (87.6%)

06 (10.2%)

Disease Severity Mild 38 (20.4%)
Moderate 92 (49.5%)
Severe 56 (30.1%)

CRP Point Values (mg/dL)

Variable Time (Hours)
0 24 48 72
Disease Mild 167 185 197 205
Severity Moderate 193 217 249 266
Severe 222 242 276 349
p Value 0.063 0.070 0.059 0.035

Variable Time (Hours)
0 24 48 72
Disease  Mild - +18 +12 + 08
Severity Moderate - +24 +32 +17
Severe - + 20 +34 +73
Discussion

AP is a major health concern. The acute
nature further necessitates a heightened level of
readiness of the healthcare setup. If the level of
severity of AP can be predicted, a more suited
response can be initiated to treat the condition
better. CRP may help immensely in this regard by
offering a cheap, quick, easy and accurate method
of predicting the severity of AP. This study
demonstrates that interval change in CRP from the
time of admission is as valuable an indicator of
severity as the absolute value. After some debate,
the Atlanta classification was revised in 2012, as a
result of improved understanding of the
pathophysiology of AP. Consequently, the inclusion
of a moderate AP subtype has been adapted to
include those patients that have transient organ
dysfunction. Though the role of CRP in predicting
severity of AP has been previously examined, this
was largely prior to the revised Atlanta classification
system and therefore less applicable.™**

Irum F et al, has reported that raised CRP
levels were observed in 92 (92%) patients. Mean
CRP level was found to be 34.23+£10.78mg/dL. All
the patients with moderate and severe disease were
found to have raised CRP levels. Upto 66 (89.2%2
of the mild cases also had raised CRP levels.*
Additionally, there is substantial evidence across the
literature outlining the benefits of CRP as an
acceptable indicator of AP severity. As a result, it
has become one of the most widely utilized
biomarkers in clinical practice. Shah SS too
believed that CRP can be the most ideal “single
test” marker for assessment of severity of AP.*°

However, CRP response lags
chronologically behind in-vivo systemic
inflammation. Therefore, initial CRP at time of
admission still has poor initial predictive value of
severity. Additionally, even at 24 h post onset of AP,
CRP is still inferior to other biomarkers.IL-6, IL-8
and TNFa are early pro-inflammatory cytokines
released during the acute phase response which in
turn stimulate the liver to produce CRP. Several
studies have observed them as superior biomarkers
of severity during the first 24-h of AP. Despite this,
cost implications limits the widespread use of such
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markers. Furthermore, alternative biomarkers like
blood urea nitrogen (BUN) levels have also been
proposed in early inflammation.’®!” Additionally,
Irshad A, in her research claims to have noted a
strong positive correlation between CT severity
index and CRP level, r-value 0.346."®

Speculation that early trends in CRP may
have a greater utility as a diagnostic test than the
absolute value has been raised. Our study shows at
24 h the performance of both interval change and
absolute value were suboptimal. This study concurs
with Cardoso’s data on the optimum timing of
absolute CRP measurement to be 48 h. In addition,
this study suggests the optimal timing for utilizing
the trend or interval change in CRP would also be
48h. The accepted figure by international consensus
for prediction of severe acute pancreatitis is an
absolute CRP >150 mg/dL within 48 h of admission.
Local research by Shah SS et al, favored level
between 120 to 210 L.** Although it should be noted
that this value was decided when the presence of
local complications, and transient (<48 h) organ
failure, would have constituted severe pancreatitis.
Currently, the revised Atlanta classification would
consider this moderately severe pancreatitis; a
prognostically distinct subgroup.*®?°

We acknowledge that our study has several
limitations that impact on its generalizability. Firstly,
CRP levels and intervals were calculated from the
time of admission. The duration of symptoms prior
to admission was not recorded in this study. A well-
established inflammatory response at the time of
admission could reduce the sensitivity of an acute
interval change or an early rise in CRP, absolute
CRP levels may also be representative earlier.
However, the optimal timing of CRP measurement
suggested by this study agrees with other studies.”™

CRP has a high efficacy at predicting
disease severity of acute pancreatitis, with
sensitivity and specificity reported at 90% and
100%, respectively and thus, CRP may help offer
much needed insight into the disease severity
quickly, easily and at a lower cost.
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