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Abstract
Introduction: To determine relation between the C-reactive protein and acute pancreatitis, and 
to estimate the prognostic value of C-reactive protein in early Prediction of severity of acute 
pancreatitis.

Material and Methods: During 2013-14, 90 patients with acute pancreatitis were included in the 
study. The clinical data, diagnostic procedures, and laboratory values were analyzed. C-reactive 
protein concentration in serum was measured on day 1, 2, and 3 after admission and a CT scan 
was done 72 h after admission. According to CT severity grading, patients were divided into three 
groups. Group I which is mild pancreatitis consisted of 32 patients, group II which is moderate 
pancreatitis consisted of 42 patients and group III which is severe pancreatitis consisted of 16 
patients. The presence of correlation if any, between elevated levels of C-reactive protein and 
severity of acute pancreatitis in each group was analyzed by Spearman’s test and was found to be 
significantly correlating with a p value <0.05 on day 3 CRP in patients with severe disease. The 
sensitivity, specificity, positive and negative predictive values for different C-reactive protein 
concentration cut-off (100 mg/l to 170 mg/l) were calculated.

Result: The highest C-reactive protein values were detected on day 3 in all groups. There was 
significant correlation between severe pancreatitis and day 3 CRP with a p value <0.05. The highest 
sensitivity and negative predictive value (85.71% and 89.04%) was obtained for C-reactive protein 
cut-off at 150 mg/L.

Conclusion: The results of our study show that C-reactive protein values increase significantly in 
early stages of acute pancreatitis and it is an important prognostic marker of severe pancreatitis 
with pancreatic necrosis. The highest sensitivity and negative predictive value for CRP is 150 mg/L 
in severe pancreatitis. The patients with C-reactive protein below 150 mg/l are at low risk to develop 
severe pancreatitis with pancreatic necrosis.
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Introduction
Acute pancreatitis is a disease with wide clinical variation, which makes its diagnosis complex. 

Serum amylase measurement is a standard diagnostic method, although it was shown to be unable 
to recognize in 19% to 32% of acute Pancreatitis patients. The severity of acute pancreatitis forms 
a continuum, and the average mortality rate approaches 2% to 10%. Most of the cases are mild 
and conservative treatment results in a rapid recovery in most of them. However, severe acute 
pancreatitis constitutes 15% to 20% of all cases. In recent decades, mortality rate of severe acute 
pancreatitis has decreased from 30% to 80% to 15% to 20% [1,2].

There are important reasons to define and stratify the severity of acute pancreatitis. First, 
on admission, it is important to identify patients with potentially severe acute pancreatitis who 
require aggressive early treatment. Second, in a secondary care setting, clinicians need to identify 
such patients for possible transfer to specialist care. Third, for specialists who receive such referrals, 
there are advantages to stratifying these patients into subgroups based on the presence of persistent 
organ failure and local or systemic complications. The Atlanta classification defines three degrees of 



Rajagopalan G, et al., Clinics in Surgery - Urology

Remedy Publications LLC., | http://clinicsinsurgery.com/ 2020 | Volume 5 | Article 28452

severity: Mild acute pancreatitis, moderately severe acute pancreatitis, 
and severe acute pancreatitis [3,4].

Terminology that is important in this classification includes 
transient organ failure, persistent organ failure, and local or systemic 
complications. Transient organ failure is organ failure that is present 
for <48 h. Persistent organ failure is defined as organ failure that 
persists for >48 h. Local complications include peripancreatic 
fluid collections and acute necrotic collections, while systemic 
complications can be related to exacerbations of underlying co-
morbidities related to the acute pancreatitis.

C-Reactive Protein (CRP) is one of the acute phase reactants 
synthesized by the liver in response to interleukin-1 and interleukin-6. 
Many studies conclude that levels of CRP above 150 mg/L at 48 h 
discriminate severe from mild disease. At 48 h, CRP above 150 mg/L 
has a sensitivity, specificity, positive predictive value, and negative 
predictive value of 80, 76, 67, and 86 percent, respectively, for severe 
acute pancreatitis [5]. CRP rises steadily in relation to the severity 
of pancreatitis, is inexpensive to measure, and testing is readily 
available [6,7]. As a result, it can be used to help predict the severity 
of pancreatitis, especially at 48 h. The rise in CRP level was correlated 
with CT severity index of Balthazar in determining the severity of 
illness in acute pancreatitis.

Materials and Methods
This was a longitudinal analytical study of inpatients clinically 

diagnosed as acute pancreatitis who presented to the department 
of surgery, Dr. Jeyasekaran Hospital, Nagercoil, Tamilnadu from 
January 2014 to December 2015 for a period of 2 yrs. A total of 90 
patients with acute pancreatitis were analyzed during this study 
period. For all patients who presented with signs and symptoms 
of acute pancreatitis, a detailed history including patient details, 
symptomatology and positive examination findings were recorded as 
per the proforma.

Serial C-reactive protein levels were assessed at 24, 48 and 72 h 
after the admission and the time gap between the onset of symptoms 
and maximal elevation of C-reactive protein were assessed and 
there by correlating with the severity of disease which was further 
assessed with CECT abdomen. Patients were categorized in to three 
groups (mild, moderate and severe) based on the CT severity index 
of pancreatitis. Spearman’s correlation test was done to find out 
significance of correlation between CT severity index and CRPs of 
all three days.

The sensitivity, specificity, positive predictive value and negative 
predictive value were calculated for the day showing significant 
correlation. Receiver Operator Characteristics curve (ROC) was 
plotted to find out whether a particular day CRPs would be a good 
predictive marker of the severity of the disease. The Area under the 
curve was also generated to depict the same. The cut off value of CRP 
with the maximum sensitivity and specificity was inferred from the 
ROC curve. SPSS version 16.0 software was used to perform statistical 
analysis.

Results and Observations
A total of 90 patients diagnosed with acute pancreatitis were 

enrolled in the study during a period from January 2014 to December 
2015. The aim of the study was to establish the presence of correlation 
if any, between elevated levels of C-reactive protein and severity of 
acute pancreatitis, which was analyzed by Spearman’s test and was 

found to be significantly correlating with a p value <0.05 on day 3 
CRP.

CT severity index was the gold standard test adopted to find out 
the severity of pancreatitis. Patients were divided in to three groups 
based on CT severity index. As per Table 1, most of the patients fall 
under mild and moderate variety of pancreatitis. This finding was 
similar to that of the world literature.

Mean CRP’s of moderate and severe group were calculated. 
Regression analysis was done to find out which group of severity in 

Figure 1: Roc curve between sensitivity and 1-specificity of CRP. Below the 
blue line is our area under curve.

CT Severity Index Description of 
Pancreatitis No. of Patients Percentage

1-3 Mild 32 35.56%

4-6 Moderate 43 47.78%

7-10 Severe 15 16.67%

Table 1: Stratification of severity using ct severity index.

CRP CT Severity Index Mean Standard Deviation P Value

Day 1 Moderate 40.2791 27.91 0.517

 Severe 45.4667 21.73  

Day 2 Moderate 105.93 25.26 0.06

 Severe 122.67 29.73  

Day 3 Moderate 148.2 22.02 0.001

 Severe 176.2 25.45  

Table 2: Mean CRP’s of moderate and severe pancreatitis groups.

CRP 
Value 
(Mg/L)

Sensitivity Specificity Positive Predictive 
Value

Negative Predictive 
Value

100 72 28 25 75

110 72 39.33 25 83.33

120 73.08 45.36 26.39 86.27

130 79.41 50.54 36.99 87.04

140 79.59 61.54 52.7 84.85

150 85.71 73.03 66.67 89.04

160 82.43 65.71 83.56 63.89

170 80.68 63.64 94.67 29.17

Table 3: Sensitivity and specificity of CRP values on day 3.
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day 3 would be predictive of the CT severity Index. Regression analysis 
revealed significant prediction between severe category of CRPs of 
day 3 and CT severity index. ROC curve was also generated to find 
out the cut-off with maximum sensitivity and specificity. Receiver 
operator characteristics curve which is a plot between the sensitivity 
and specificity of CRP was done to calculate the accuracy as the area 
under the curve would denote the significance of association.

As per CT severity index only patients with moderate and severe 
pancreatitis would develop complications of the same, which would 
add on to the morbidity of disease status. Hence patients in these 
groups were selected for further study.

Table 2 tabulates the mean CRP’s in moderate and severe group 
of pancreatitis in all 3 days. When a P value was calculated between 
the mean CRP’s of each day, significance could only be elicited for 
day 3 values.

As mentioned above, Spearman’s correlation coefficient was 
<0.05 on day 3 CRP. The moderate and severe groups were chosen 
for further analysis as the patients in these groups had higher chance 
of development of complications as documented by previous studies 
[8,9,10,11].

•	 Mean	CRP’s	of	moderate	and	severe	group	were	calculated.

•	 Regression	 analysis	 was	 done	 to	 find	 out	 which	 group	
of severity in day 3 would be predictive of the CT severity Index. 
Regression analysis revealed significant prediction between CRPs of 
severe category on day 3 and CT severity index.

•	 The	sensitivity	and	specificity	of	different	values	of	CRP	on	
day 3 was calculated taking CT severity index as the gold standard 
test.

Table 3 tabulates the sensitivity, specificity, positive predictive 
value and negative predictive values of CRP on day 3, taking CT 
severity index as the gold standard. A cut off of 150 mg/L gave highest 
sensitivity and specificity followed by 160 mg/L.

Receiver operator characteristics curve was generated to find 
out the cut-off with maximum sensitivity and specificity. ROC curve 
was done to calculate the accuracy and area under the curve. ROC 
curve is a plot between the sensitivity and 1-specificity of CRP. 
Table 4 tabulates the total area under ROC curve for CRP values of 
day 3 which was found to be 89.1%. Figure 1 shows the ROC curve 
characteristics and area under curve.

Discussion
Acute pancreatitis continues to challenge clinicians due to the 

varied clinical course and outcome which cannot be predicted. Most 
of the mild and even moderately severe forms of pancreatitis resolve 
with minimal morbidity. It is almost always the severe form of acute 
pancreatitis which results in increase in morbidity, the mortality rate 
of which is 15% to 20% as per a study conducted by Mofodi et al. [11]. 
This is where the importance of a widely available and inexpensive 
serum marker which can predict the severity of pancreatitis so that 
the treatment strategy could be determined.

In our study conducted in The Department of General surgery 
at Dr. Jeyasekaran Hospital and Nursing Home from January 2014 
to December 2015 for a period of two years, 90 patients with acute 
pancreatitis were studied. Clinical history, physical examination 
findings and laboratory investigations were recorded for each patients 
including serial CRP monitoring for the first 3 days after admission. 
A CT scan was done 72 h after admission and CT severity index was 
estimated and the patients were categorized in to 3 groups mild, 
moderate and severe based on the severity of disease (Table 1).

Patients were divided in to 3 groups based on CT severity index in 
to mild, moderate and severe form of pancreatitis and the incidence 
of each of these groups were 35.5%, 47.7% and 16.6% respectively. 
This observation was comparable to a study conducted by Isenmann 
et al. which found out the incidence of severe form of pancreatitis to 
be 15% to 20% [12].

C-Reactive Protein (CRP) is one of the acute phase reactants 
made by the liver in response to interleukin-1 and interleukin-6. It 
is a nonspecific marker of inflammation and its use has been widely 
studied in pancreatitis. But no studies could specify a cut off value for 
CRP when it could predict severe form of acute pancreatitis [13]. In 
a study conducted by Treister et al. there was a significant elevation 
of CRP after 72 h of onset of symptoms in case of severe pancreatitis 
with necrosis [14].

In our study, serial CRP values were obtained in all patients for the 
first 3 days. Mean CRP for moderate and severe group of pancreatitis 
based on CT severity index were calculated (Table 2). The CRP values 
on 3rd day after admission in moderate and severe form of pancreatitis 
(as predicted by CT) differed significantly with a P value <0.05 (Table 
2). This observation concludes that even though the CRP values are 
elevated in every case of acute pancreatitis, high value of CRP on the 
3rd day after the onset of symptoms suggest that the patient has severe 
pancreatitis and has a high probability of pancreatic necrosis. This 
observation is similar to that of study conducted by Treister et al. [14].

The sensitivity, specificity, positive predictive value and negative 
predictive values of C-reactive protein in predicting the severity of 
acute pancreatitis were calculated, taking CT severity index as the 
gold standard test. The above mentioned parameters were calculated 
for a series of CRP values from 110 mg/L to 170 mg/L as illustrated 
in Table 3. CRP value of 150 mg/L had the highest sensitivity and 
specificity of 85.71 and 73.03 respectively. This observation was 
similar to study conducted by Larvin et al. [15] and Dervenis et al. 
[16].

Conclusion
C-reactive protein is an early predictor for severity of acute 

pancreatitis which has high sensitivity, high positive predictive value, 
and rapid in its assay, readily available in all clinical laboratories and 
relatively cheap. A CRP level of 150 mg/L on 3rd day after onset of 
symptoms can be used as a cut off value to predict a severe disease 
and CT scan which is an expensive investigation can be reserved for 
patients with a CRP value of greater than 150 mg/L on 3rd day after 
onset of symptoms.
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