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INTRODUCTION
Acute pancreatitis is one of the most common gastrointestinal 
admissions and currently it is in an increasing trend [1]. From Indian 
population no data is available regarding the actual incidence of 
the disease. Only some idea of incidence can be obtained from 
patients admitted in different tertiary care centres in India (in SP 
medical college Bikaner, Rajasthan 50 cases per year, Indira Gandhi 
medical college Shimla, Himachal Pradesh 123 cases per year) 
[2,3]. The Incidence of the disease in USA is 49.2 cases/1,00,000 
USA populations [4]. In most of the cases the severity of the disease 
is mild with a favourable outcome (around 70%-85% cases). But 
in rest 15-30% cases the disease may not have a benign course 
and a mortality rate of around 30% is reported, even with best 
supportive care in the setting of very severe disease [5]. The revised 
Atlanta classification 2012 [6] divides the disease progression into 
two phases; the early phase which lasts for first two weeks and a 
late phase of next two weeks. The clinical picture of early phase 
is dominated by systemic inflammatory response and the resulting 
multiorgan failure from it, known as the Systemic Inflammatory 
Response Syndrome (SIRS) phase. The second phase starts after 
two weeks where the counter inflammatory reactions predominate 
which lead to septic complications. Mortality in initial two weeks is 
due to multiorgan dysfunction resulting from SIRS and in the second 
phase it is mostly due to the infective complications of the localised 
collections [6,7].

The new revised Atlanta guidelines [6] gave more stress on organ 
failure to predict outcome in acute pancreatitis patients rather 

than the local complications as was present in the 1992 Atlanta 
guidelines [8]. So, SIRS and the resulting organ failure better predicts 
the outcomes in acute pancreatitis [9]. In SIRS phase due to the 
effect of inflammatory cytokines, there occurs release of premature 
erythrocytes into the circulation and a resultant increase in RBC 
distribution width [10,11]. It has been also found that when the SIRS 
becomes more severe the total platelet count decreases. Although, 
the aetiology is not certain, this may be due to the inhibitory effect 
of inflammatory cytokines on bone marrow or may be due to the 
Disseminated Intravascular Coagulation (DIC) and the resultant 
consumption coagulopathy occurring at late stage of sepsis and 
SIRS [12,13]. So, ratio of RDW to TPC known as RPR can be 
evaluated as a prognostic index to know the degree of severity of 
SIRS and hence the outcome in acute pancreatitis.

MATERIALS AND METHODS
It was a prospective study, conducted on patients with confirmed 
diagnosis of acute pancreatitis, admitted and treated in SCB 
Medical College and Hospital, Cuttack, a tertiary care hospital in 
east India, during the period-August 2014 to July 2016. Ethical 
clearance was taken from the institutional ethical committee (SCB, 
IEC 14/201) of the hospital. Consent was also obtained from the 
patients or their relatives before they were included in the study. As 
per the IAP guidelines we diagnosed a case as acute pancreatitis 
when it fulfilled 2 out of 3 of the following criteria: clinical (upper 
abdominal pain), laboratory (serum amylase or lipase level more 
than three times upper limit of normal, normal serum amylase 
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ABSTRACT
Introduction: Acute pancreatitis is an inflammatory disease 
of the pancreas with grade of severity ranging from very mild 
indolent course to severely fatal necrotising pancreatitis. Early 
detection of the disease severity and early intervention is crucial 
for favourable outcome. Several prognostic markers and severity 
scores have been developed and studied to predict the disease 
severity in acute pancreatitis; but not a single one is ideal.

Aim: To study Red-Cell Distribution Width (RDW) to Total Platelet 
Count (TPC) ratio, shortly RPR (Red Cell Distribution Width to 
Platelet Ratio); as a prognostic indicator in acute pancreatitis.

Materials and Methods: A total of 60 patients with a diagnosis 
of acute pancreatitis were included in this prospective study. 
Patients were divided into two groups; mild acute pancreatitis 
group (MILD AP) and severe acute pancreatitis group (SEVERE 
AP) according to the revised Atlanta classification 2012 (the 
severe group includes both moderate and severe acute 
pancreatitis patients). Patients were followed up till the final 
outcome that means either death or discharge from the hospital. 
RPR (RDW/TPC) value was calculated from the complete 

blood count report for all patients. Various prognostic scores 
including RANSON’s score, SOFA score, BISAP score, APACHE 
II, modified Glasgow score were calculated for all patients. RPR 
and other score values were compared between the discharged 
and dead patients as well as between the MILD AP group and 
Severe AP group. Statistical analysis was done using SPSS 21 
software and p-value was calculated using the unpaired t-test.

Results: The RPR (RDW/TPC) value was found to be significantly 
higher in patients with severe acute pancreatitis as well as in 
patients in whom the final outcome was death (p-value <0.001). 
Using the ROC curve analysis, it was found that at a cut-off 
value of 0.045 (RDW-CV in % and TPC in x1000/µL) the RPR 
has a sensitivity of around 90% and a specificity of around 73% 
in predicting the severity of the disease and with a cut-off value 
of 0.071, RPR has a sensitivity of around 82% and a specificity 
of around 96%, in predicting mortality in acute pancreatitis 
patients.

Conclusion: From this study we conclude that RPR is a useful 
marker of disease severity in acute pancreatitis, especially in 
early stage.



Jitendra Kumar Barad et al., RPR (Red Cell Distribution Width to Platelet Ratio): As a Prognostic Indicator in Acute Pancreatitis www.jcdr.net

Journal of Clinical and Diagnostic Research. 2019 Jun, Vol-13(6): PC05-PC0866

The mean RPR value in mild acute pancreatitis group was 0.038 
as compared to 0.068 in the severe acute pancreatitis group. In 
ROC curve analysis it was found that at a cut of value of 0.045 RPR 
has a sensitivity of around 90% and specificity of around 73% in 
predicting the severity of the disease [Table/Fig-4].

40-140 U/L, normal serum lipase 0-160 U/L) and/or imaging (CT, 
MRI, and ultrasonography) feature suggestive of acute pancreatitis 
[14]. Patients with previous known haematological or coagulation 
disorders were excluded from the study.

In all acute abdomen cases suspicious of acute pancreatitis, a 
detailed history of the disease was taken and a detailed clinical 
examination was done after assessment of the vitals of the patient. 
Management was done according to IAP/APA guidelines for 
management of acute pancreatitis [14]. All patients were followed up 
till the final outcome (Death or discharge from the hospital). All the 
required clinical and laboratory parameters were recorded in a case 
proforma. Red cell distribution to total platelet count ratio shortly 
known as RPR was calculated from the complete blood count.

RPR=RDW-CV in percentage/Total platelet count in x1000/µL

RDW-CV is calculated from the red cell distribution width histogram 
by automated haematology analysers used for complete blood 
count. The RDW-CV is calculated from the width of the histogram at 
1 SD from the mean divided by MCV [15]. Different severity scores 
like RANSON’s score, MODIFIED GLASGOW score, APACHE II 
score, BISAP score and SOFA scores were calculated and recorded 
in a master chart for statistical analysis [16-20]. The new revised 
Atlanta classification (2012) divides the disease severity in acute 
pancreatitis into three categories (mild, moderately severe and 
severe pancreatitis). But for statistical analysis we divided patients 
into two groups; mild acute pancreatitis group (MILD AP) and 
severe acute pancreatitis group (SEVERE AP which includes both 
moderate and severe acute pancreatitis patients).

STATISTICAL ANALYSIS
Statistical analysis was done using SPSS 21 software (IBM inclusive, 
Chicago) and p-value was calculated using unpaired t-test.

RESULTS
Out of the total 60 patients included in the study, 31 were male 
and 29 patients were female. Mean age in our patients was 38.86 
(range 15 to 72). A total of 49 patients were cured of the disease 
and discharged and 11 patients died of the disease. The mean 
value of the different severity scores between the patients who 
were discharged against patients who were died and the statistical 
difference between them is given in [Table/Fig-1].

Factors
In patients who were 
cured and discharged 

(mean value)

In patients who 
were expired 
(mean value)

p-value 
(unpaired 

t-test)

Age (years) 38.816 39.091 0.947

APACHE II score 4.224 15.545 <0.001

RANSON’s score 1.653 5.364 <0.001

Modified glassgow score 1.653 3.636 0.001

SOFA score 1.694 8.636 <0.001

BISAP score 0.551 3.091 <0.001

CRP (in mg/L) 83.531 156.273 0.001

RPR=RDW/TPC 0.044 0.089 <0.001

[Table/Fig-1]: Comparison different scores between patients who were discharged vs. 
died.

Factors
In patients 

with mild acute 
pancreatitis

In patients with 
moderate to severe 
acute pancreatitis

p-value 
(unpaired 

t-test)

Age (years) 36.677 41.207 0.155

APACHE II score 2.065 10.828 <0.001

RANSON’s score 0.774 4 <0.001

Modified glassgow score 0.839 3.276 <0.001

SOFA score 0.903 5.172 <0.001

BISAP score 0.194 1.897 <0.001

CRP (in mg/L) 56.226 140.31 <0.001

RPR=RDW/TPC 0.038 0.068 <0.001

[Table/Fig-3]: Comparison of different scores between patients with mild AP vs. 
patients with severe AP.

[Table/Fig-4]: ROC curve of RPR as an indicator of disease severity in patients with 
AP.

[Table/Fig-2]: ROC curve of RPR as an indicator of mortality in patients with AP.

The mean RPR value was 0.044 in the survivor group and 0.089 in 
the death group, (RDW as RDW-CV% and TPC in x1000/µL). When 
a Receiver Operating Characteristic (ROC) curve was plotted, it 
was found that at a cut-off value of 0.071 RPR has a sensitivity of 
82% and specificity of 96% in predicting mortality in patients with 
acute pancreatitis [Table/Fig-2]. According to the revised Atlanta 
classification 31 patients included in our study were having mild 
form of acute pancreatitis (MILD AP Group), whereas 29 patients 
were having moderately severe or severe form of the disease 
(SEVERE AP Group). The mean RPR value and other score mean 
values for these two different groups are given in the [Table/Fig-3].
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A high RPR value was found to be significantly associated with a 
negative outcome (p-value <0.001). Like RPR, all other severity 
scores were also found to be significantly elevated in patients with 
poor outcome including the CRP value; but the association of age 
was found to be nonsignificant with the disease outcome.

DISCUSSION
There are number of scoring systems developed to predict outcome 
in acute pancreatitis. Scoring systems like APACHE II, SOFA are 
cumbersome for calculation. For RANSON and Glasgow score we 
have to wait for 48 hours. BISAP score is a clinical score, which is 
based on routine investigations and can be repeated easily and it is 
a better score for continuous vigilance. But still it requires multiple 
variables for calculation [20]. CT scoring has similar accuracy as the 
clinical scores and not recommended solely as a prognostic tool 
in acute pancreatitis [21]. C-reactive protein [22], haematocrit level 
[23,24], procalcitonin [25,26] and urinary trypsinogen activating 
peptide [27] level; all were used as a single test marker of severity of 
acute pancreatitis with variable results in different study. But, it will 
be better if we find out a marker from routine investigations, done in 
every case, so that we can better use our resources.

RDW is a blood cell parameter that measures the degree of anisocytosis 
in red blood cells. There are two ways of measuring RDW, as coefficient 
of variation (RDW-CV) or as Standard Deviation (RDW-SD) [15]. RDW-
SD (expressed in fL) is an actual measurement of the width of the RBC 
size distribution histogram and is measured by calculating the width 
of the curve (in fL) at the 20% height level of the RBC size distribution 
histogram [Table/Fig-5]. The RDW-CV is calculated from the width of 
the histogram at 1 SD from the mean divided by MCV. The normal 
RDW-CV is 11.5% to 14.5% and the normal RDW-SD is 39 to 47 fL. 
We used RDW-CV for our calculation.

with outcome of acute pancreatitis [34].

Cetinkaya E et al., studied RDW/TPC ratio in 102 patients and found 
it as a promising prognostic factor in acute pancreatitis [35]. They 
found both RDW and RPR as independent and significant variables 
on admission to predict mortality. According to them, the median 
RPR was higher in the non-survivor group (0.000087, they have taken 
TPC as total counts/µL) than in the survivor group (0.000058). They 
conclude that, RPR with a cut-off value of 0.000067 could predict the 
mortality in approximately 80% of the patients. In our study, we took 
the ratio of RDW-CV % to TPC in x1000/µL ratio shortly as RPR; as 
potential marker of severity in acute pancreatitis. In our study of 60 
patients, RPR was consistently found in severe cases and also in the 
non-survivor group. With a cut-off value of 0.071, RPR as a predictor 
of mortality in acute pancreatitis was found to have a sensitivity of 
around 82% and specificity of around 96% and with a cut-off value of 
0.045 the RPR is having a sensitivity of around 90% and specificity of 
around 73% in predicting the severity of the disease.

As complete blood count is a routine investigation done in all indoor 
admission patients, so if a variable from complete blood count like 
RPR can predict the disease severity in acute pancreatitis early, 
then it will be definitely helpful for us to decide in which patients 
more detailed investigations or extra care is required and we can 
use our resources accordingly. From this study we confirmed that 
RPR is a good predictor of disease severity in patients with acute 
pancreatitis.

LIMITATION
Number of patients included in the study were less. The present 
findings needs to be confirmed in larger studies before it can be 
used in clinical practice.

CONCLUSION
The results of the study are very promising. So RPR on admission 
can be used to stratify the severity in acute pancreatitis patients 
and use of resources can be directed accordingly. Patients with a 
high RPR value should be transferred to an intensive care unit and 
frequent monitoring of the condition is required in these patients.
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RDW is a reflection of degree of anisocytosis. It gets deranged in 
haemolytic disorders, in chronic inflammatory disorders, in chronic 
liver, kidney and lung disorders and in some carcinomas, under the 
effect of various cytokines [28].

RDW has been studied as a prognostic marker in acute pancreatitis 
by various authors. In a study of 102 patients Senol K et al., 
demonstrated that an increased RDW level on admission is an 
independent predictor of mortality in acute pancreatitis patients [29]. 
Balta S et al., also obtained similar result in 2013 [30]. Wang D et al., 
confirmed the finding that high RDW value is associated with more 
mortality in patients with acute pancreatitis [31]. They found the 
optimal cut-off value to predict death was 14.35 (sensitivity=88.2%, 
specificity=91.8%).

Many studies have suggested platelet activation in the pathogenesis 
of acute pancreatitis [32]. Akbal E et al., studied different platelet 
parameters in 24 acute pancreatitis patients [33]. They found a 
negative correlation between progression, thrombocyte counts, 
haemoglobin and Mean Platelet Volume (MPV). Maeda K et al., found 
an association of Disseminated Intravascular Coagulation (DIC) markers 
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