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Abstract

Background: The assessment of severity in acute pancreatitis is very important as 20% of cases can
progress to serious life-threatening events. Several multifactorial scoring systems are widely used; but they
are too cumbersome to use in daily clinical practice. A single test which has a predictive power of
prognostication is serum C-reactive protein.

Aims: To assess the relative accuracy of serum C-reactive protein and Ranson’s scoring system in predicting
the severity of acute pancreatitis. To evaluate the accuracy of serum C-reactive protein in monitoring the
clinical course of the disease

Materials and Methods: it is a prospective study done on all patients admitted in the institution over a
period of one year, who were diagnosed with acute pancreatitis.

Results: A total of 42 patients were studied. Thirty patients had mild acute pancreatitis and 12 had severe.
Ranson’s criteria predicted 16 patients to have severe pancreatitis, whereas only 8 cases turned out to be
severe. CRP estimation predicted 14 to be severe, of which, 10 patients had a severe outcome. Ranson’s
criteria showed a sensitivity of 66.6%; specificity of 73.3% and accuracy of 71.4; whereas, serum CRP
showed a sensitivity of 83.3; specificity of 86.6% and accuracy of 85.7%.

Conclusion: Serum CRP shows a higher prognostic sensitivity and accuracy than Ranson’s scoring system.
CRP as a single parameter can be used to predict the development of complications in acute pancreatitis. It
is a good early marker for the severity of acute pancreatitis. The CRP value at the end of the first week is
useful in monitoring the clinical course.
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uncomplicated disease, to 13 -35% in severe

pancreatitist™!?). Early prediction of severe disease
should identify patients who are at risk of adverse

Introduction
Acute pancreatitis (AP) is a potentially serious and

life-threatening condition. In most patients (80—
85%), the course is mild and self-limiting; in the
remaining 20%, however, the disease is severe and
often fulminant and is associated with organ failure
and significant morbidity and  mortality.
Accordingly, mortality rates for acute pancreatitis
vary widely, ranging from 1% to 3% in mild

outcome from acute pancreatitist®. Furthermore, a
predictor, able to assist in monitoring the course of a
patient during an episode of acute pancreatitis,
would be highly useful™™. Multiple- factor scoring
systems like Ranson’s and Glasgow criteria have
been widely used in the study of patients with acute
pancreatitis, for stratification of the risk of death or
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major morbidity. The inability to obtain a complete
score until at least 48 hours into the illness and the
complexity of the scoring system itself, limits their
routine use in daily clinical practice. Neither can
they be applied sequentially to monitor the course of
the attack which might usefully assess the response
to therapy or provide warning of a developing late
complication. Although Ranson’s criteria have been
widely used, there is no single indicator to predict
the outcome of acute pancreatitis. The ideal marker
for identifying patients with severe acute
pancreatitis would have high sensitivity and positive
predictive value®. A simpler system - if possible
one single reliable prognostic marker - is an
important requirement. Of the single tests currently
in use, serum C-reactive protein (CRP) is the most
popular and widely available marker of severity of
acute pancreatitis in use today® "M it js cost-
effective and routinely available. Fluctuations in
plasma are detectable by 6 hours, peak at 48 hours
and persist with continuing inflammation. The
present study was prospectively conducted to assess
the relative value of serum C-reactive protein and
Ranson’s scoring systems at the early stage of acute
pancreatitis in identifying patients likely to develop
complications. This study is conducted to assess the
role of a simple, readily available, inexpensive
parameter in predicting severity in acute pancreatitis
when compared to the expensive and cumbersome
multiple factor scoring system like Ranson’s.

Objectives
1. To assess the relative accuracy of serum C-
reactive protein and Ranson’s scoring system
in predicting the severity of acute pancreatitis.
2. To evaluate the accuracy of serum C-reactive
protein in monitoring the clinical course of the
disease.

Materials and Methods
Definitions in this study
Mild acute pancreatitis (MAP) was defined
according to the Atlanta classification as confirmed
acute pancreatitis without development of one or

more major local or systemic complications caused
by pancreatitis.

Severe acute pancreatitis (SAP) was defined as
acute pancreatitis associated with one or more major
local or systemic complications caused by
pancreatitis. Local complications include pancreatic
necrosis, acute pancreatic fluid collection,
pancreatic pseudocyst, or pancreatic abscess.
Systemic complications include respiratory failure
(pO2 <60 mm Hg requiring oxygen therapy for
longer than 24 hours or mechanical ventilation),
shock (systolic blood pressure <80 mm Hg for more
than 15 minutes), renal failure (serum creatinine >2
mg% in the absence of prior renal insufficiency), or
the presence of gastrointestinal haemorrhage.
Bacteria negative sepsis was defined as the systemic
inflammatory response syndrome (SIRS) without
positive blood culture. Sepsis was defined as blood
culture positive SIRS. Death was considered as a
complication.

Patients

All patients admitted with a diagnosis of acute
pancreatitis in the general surgical wards were
included in the study. Acute pancreatitis was
initially diagnosed in all these patients on the basis
of a serum amylase value of more than three times
the normal (normal range 70-300 units /I) and a
compatible clinical picture. A total of 42 patients
were studied.

Exclusion Criteria

1) Abdominal disorders with similar clinical
manifestations including perforated peptic
ulcer, intestinal obstruction and abdominal
malignancies were excluded.

2) All patients with a history of chronic
pancreatitis (i.e. acute exacerbation of
chronic pancreatitis) were excluded.

3) Also excluded were pregnant women,
women on oral contraceptive pills or intra-
uterine devices since all these factors can
alter CRP values.

The study was performed according to local ethics
committee regulations and informed consent was
obtained.
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Methods

After admission, all patients were clinically
assessed periodically; blood was drawn for
assessing Ranson’s scoring system (Table 1), serum
CRP estimation and other routine basic laboratory
investigations. Serum CRP was assayed on the first,
second, fourth and seventh day of admission. CRP
was estimated by latex agglutination assay using
Rhelax CRP reagent. Ultrasound of the abdomen
was performed in all cases. CT scan of the abdomen
was done in indicated cases.

The clinical course of the disease was studied. All
patients were followed up till discharge or any
untoward event like death. The patients were
categorized as mild or severe with the available
information using clinical assessment, Ranson’s
scoring system and serum CRP assays. A value of
CRP> 150mg/L within the first 48 hours was
considered as a suitable cut-off® for severity
prediction. Similarly, Ranson’s score > 3 was
applied to predict severe prognosis.

All results were expressed as mean + standard
deviation. Z test of significance was applied to
calculate the statistical significance. The correlation
between serum CRP and Ranson’s score was
evaluated by linear regression. The accuracy of both
scoring modalities in correctly predicting proportion
of patients as either mild or severe was assessed by
using the formula given below.

Scoring system Actual outcome
Prediction Severe Mild
Severe a (true positive) b (false positive)
Mild c (false negative) d (true negative

True positive- where the test predicts severe AP and
outcome too is severe.

False positive- where the test predicts severe AP,
but outcome is mild.

True negative- where the test predicts mild AP and
the outcome is mild.

False negative- where the test predicts mild AP, but
outcome is severe.

Sensitivity = a/ (a+ ¢) x 100

Specificity = d/ (b+ d) x 100

Positive predictive value (PPV) = a/ (a+ b) x 100
Negative predictive value (NPV) = d/ (c+ d) x 100
Accuracy of the test = (a+ d)/ (a+ b+ ¢+ d) x 100

Results

A total of 42 patients with acute pancreatitis were
studied (Table 1). The mean age of presentation was
42 years (range 18- 65) with males (85.7%), far
outnumbering the females. The male to female ratio
was found to be 6:1; whereas in the West, the ratio
is close to unity or there is slight female
preponderancel’®. The average age of males was
40.27 years and that of females was 43.83 years.
The maximum number of patients was found in the
age-group 31- 40 years; 14 patients (33.3%) were in
this age- group. This is in sharp contrast with
Western studies™, where acute pancreatitis is
usually seen in the sixth decade.

Thirty patients suffered from mild acute pancreatitis
(MAP) and 12 from severe acute pancreatitis (SAP)
in this study. Out of 30 cases of MAP, 26 were
males, and 4 were females. The age-range was 18-
58 years; with the average age of males being 37.53
years and that of females being 40.75 years. Of the
12 cases of SAP, 10 were males, and, 2 females.
The age-range here was 39- 65 years; the average
age of males was 47.4 years and that of females was
50 years.

Alcohol constitutes the major cause of acute
pancreatitis in our study (80%), the second being
gallstones (10%). In the remaining, the cause was
unknown. In the 30 patients with MAP, the
aetiology was alcoholic in 24 cases (80%),
gallstones in 4cases (13%), unknown in 2 cases
(7 %). In SAP, out of 12 patients, the etiology was
alcoholic in 10 cases (83%), unknown in 2 cases
(17%).

Ranson’s scoring system (Table 5):

e When Ranson’s score of > 3 was taken as
severe, 16 patients were predicted to have
severe pancreatitis.

e Of the 16, only 8 patients turned out to have
a severe outcome.

Sensitivity = 66.6%
Specificity = 73.3%
PPV =50%
NPV =78.5%
Accuracy = 71.4%.
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Serum CRP:

e When serum CRP with a value of 150 mg/L
is used as cut-off, 14 patients were
considered severe. (Table 5)

e Of the 14 patients, 10 cases turned out to
have a severe outcome.

Sensitivity = 83.3%
Specificity = 86.6%
PPV =71%

NPV =92.8%
Accuracy =85.7%

Severity prediction and accuracy

The correlation coefficient between CRP and
Ranson’s score gave a P value of, P < 0.05. This
was found to be statistically significant. The overall
prognostic sensitivity, positive predictive value and
accuracy of serum CRP were significantly higher
when compared to the Ranson’s scoring system.
CRP level remained elevated on day 7 in four
patients, who later developed late complications like
pseudocysts. CRP remained elevated throughout
the observation period in SAP but not in MAP. The
fall of CRP level towards normal was delayed in
severe cases.

Mortality rate: Four out of the 12 cases with severe
outcome expired. The mortality rate overall was 9.5%
and in the SAP group alone, it was 33.3%. Four
patients died: two from severe shock, and two after
emergency laparotomy for necrotizing acute
pancreatitis.

Table 1 Ranson's Criteria

On admission:

Age > 55 years
Blood glucose > 200 mg/dI
WBC count > 16000
LDH > 350 U/

AST > 250 1U/I

Within 48 hours:
Decrease in Hematocrit > 10%
Increase in BUN > 5 mg/dI
Serum Ca2+ < 8 mg/dI
Fluid sequestered > 6 litres
PaO2 < 60 mm of Hg
Base deficit > 4 mmol/l

WBC, white blood cell count
LDH, lactate dehydrogenase
AST, aspartate transaminase

Table 2 Patient Profile

Patient characteristics No. of Percentage
cases
Sex
Male 36 85.7
Female 6 14.3
Age group
11- 20 2 4.7
21- 30 8 19
31-40 14 33.33
41-50 10 24
51-60 7 16.6
61-70 1 2.4
Aetiology of AP
Alcohol 34 81
Biliary 4 9.5
Unknown 4 9.5
Severity of AP
Mild 30 71
Severe 12 29
Mortality
Overall 4 9.5
In severe AP group 4 33.3

Table 3 Severe Acute Pancreatitis

Complications No. of cases
Pseudocysts 4
Necrotizing pancreatitis 2
(required laparotomy)

Shock 2
Acute respiratory insufficiency 2
Acute renal failure 1
Septicaemia 1

Table 4 Prognostic stratification

Ranson’s Actual outcome
Scoring
system
Prediction Severe Mild
Severe 8 (true positive) 8 (false positive)
Mild 4 (false negative) 22 (true negative)
Serum CRP Actual outcome
Prediction Severe Mild
Severe 10 (true positive) 4 (false positive)
Mild 2 (false negative) 26 (true negative)

Table 5 Comparison of CRP and Ranson’s criteria
for prediction of severe pancreatitis

Criteria Cut-  Sensitivity Specificity =~ Accuracy
off (%) (%) (%)
value
CRP(mg/L) 150 83.3 86.6 85.7
Ranson’s >3 66.6 73.3 71.4

score
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Table 6 Comparison of Ranson’s scoring system
amongst different studies (all values in percentage)

Ranson’s | Sensit | Specific | PPV | NPV | Accura
>3 ivity ity cy
Wilson et | 87 71 49 94 75
al’2.

Larvin et 75 68 37 91 69
al’.

Khannae | 83.9 78 743 | 86.5 | 80.6
tal®

Our 66.6 73.3 50 | 7185 | 714
Study

Table 7 Comparison of studies on CRP as severity

predictor in acute pancreatitis (all values in
percentage)

CRP Sensitivity | Specificity | Accuracy
Wilson et al™ 83 85 85

Chen et al™ 94 76 82

Khanna et al* 86.2 100 93.3

Our Study 83.3 86.6 85.7
Discussion

The search for an ideal objective marker of severity
in acute pancreatitis continues. For many years the
best prediction of severity has been achieved by the
multifactorial scoring systems. These scoring
systems were not designed to monitor the course of
the disease. Nevertheless, they have gained
widespread acceptance. The best accuracy that has
been achieved with these systems is the order of 75-
80%™ which implies that in one-fifth to one
quarter of patients the prediction will be incorrect.
The accuracy rate for Ranson’s in our study is
71.4%. One of the disadvantages of this system is
that these criteria do not allow for prediction until
48 hours into the course of the disease. Thus they
amount to a one-time prognostic “snapshot” after an
initial delay that some consider a missed
opportunity for therapy. For many patients with
intermediate scores, clinical decision-making is
more difficult. Thus, although Ranson’s scoring
system has been widely applied, its complexity
limits its use in clinical practice.

Serum CRP
In our study, serum CRP done on day 2 or day 4 has
revealed itself to be a useful predictor of severity

and complications in acute pancreatitis. The CRP
level reached its peak around the second to fourth
day of the illness. The cut-off value for serum CRP,
used in our study was 150 mg/L. Wilson et al*.
found that peak CRP (on day 2,3 or 4) > 210 mg/L
provides the best discrimination of complicated
attacks. A recent consensus agreed that a value of
CRP > 150 mg/L within the first 48 hours of
symptoms was a suitable cut-off for severity
prediction®. In this study, CRP levels showed the
best discrimination between mild and severe disease
when compared to the Ranson’s scoring system.
CRP is a proven predictor of severity for acute
pancreatitis when serum level over 150 mg/L is
measured within 48 hours after the onset of
symptoms®™4 A cut-off level of 150 mg/L
within the first 48 hrs of symptom onset has
sensitivity and specificity of 80-86% and 61-84%,
respectively, for SAP and accuracy > 80% for
necrotizing pancreatitis™. Neoptolemos et all*®
have also found that CRP concentrations were
significantly different between mild and severe
pancreatitis cases at 48 hours, but not at 24 hours.
The sensitivity and the positive predictive values of
serum CRP levels in patients with severe
pancreatitis have been reported to be 83 to 100%,
and 37 to 77 %, respectively™".

Mayer et al'*® reported that the risk of developing
pancreatic collections is high when the CRP values
remain high (= 100 mg/L) at the end of the first
week of illness. Similar observations were noted in
our study when four of our patients with elevated
CRP levels at the end of first week, developed
pseudocysts later on. Thus CRP value on day 7 was
also useful in monitoring the clinical course. Also,
the fall of CRP level towards normal was delayed in
severe cases in our study. Moreover, the CRP assay
is simple, quick to perform, inexpensive, provides
useful clinical information and is found to be more
adaptable for routine clinical practice than multiple
factor scoring systems.

Conclusion
This study suggests that serum CRP as a single
parameter can be used to predict the development of
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complications in acute pancreatitis. C-reactive
protein is a good early marker for the severity of
acute pancreatitis. CRP appears to be predictive of
pancreatic complications in addition to predicting
systemic complications. Serum CRP shows a higher
prognostic sensitivity and accuracy than Ranson’s
scoring system. When compared to Ranson’s
system, CRP is more valuable in the assessment of
severity of acute pancreatitis. The high increased
levels at the beginning point to serious course of
disease in future. A high CRP level persisting in the
first week of admission, calls for an intensive search
for pancreatic collection or other complications
especially in those with initial mild clinical course.
The CRP value at the end of the first week is useful
in monitoring the clinical course. Moreover, CRP is
a simple and inexpensive parameter, whereas
Ranson’s criteria are expensive and cumbersome.
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