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ABSTRACT  
Aims and objectives: The present study was conducted to study red cell distribution width 

(RDW), and red cell distribution width to platelet ratio (RPR) as early predictors of severity 

in Acute Pancreatitis and their correlation with BISAP scoring system. 

Materials and Methods: A hospital based prospective observational study was conducted in 

the Department of General Medicine, Mahatma Gandhi Medical College & Hospital, Jaipur. 

Total 117 Patients diagnosed with Acute Pancreatitis according to Revised Atlanta Criteria 

were included in the study.  

Results: According to regression analysis, red cell distribution width to platelet ratio [RPR] 

was the only predictor of the severity of pancreatitis as compared to RDW and BISAP score.  

Conclusion: From this study we confirmed that red cell distribution width to platelet ratio 

(RPR) is a good predictor of disease severity in patients with acute pancreatitis. 

Keywords: acute pancreatitis, RDW, BISAP score  

Introduction  

Acute pancreatitis (AP) is an inflammatory disease of the pancreas gland that may cause local 

and systemic complications. Since the disease may cause severe organ damage and may have 

some fatal complications, assessment of disease severity is essential to determine their 

therapeutic strategies.
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  
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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). Although most of 

the Acute Pancreatitis cases are mild or moderate, Severe Acute Pancreatitis (SAP) develops 

in about 10-20% of patients and results in an intense inflammatory response that may cause 

severe local and systemic complications.
5
                                                                                                                             

Several single- and multi-parameter predictors have been described to evaluate the severity of 

the disease. Some scoring systems, such as Ranson, Glasgow and APACHE Ⅱ, provide 
valuable clues to evaluate the severity and of Acute Pancreatitis. In several studies, certain 

biological markers, such as elevated C-reactive protein, elevated creatinine, high blood 

glucose and haemoconcentration on admission, have been used to predict mortality.
6
 

However, most of these scoring systems are contain many parameters and arenot easy to 

perform in daily practice. Inexpensive, easily available and cost-effective markers that can be 

used in patient admission and follow-up are warranted in Acute Pancreatitis.
7
 

The red blood cell distribution width (RDW) is a parameter evaluating the variability in the 

size of erythrocytes. It is a part of the complete blood count which is easily available in all 

over the world. Recently, Red cell distribution width has been associated with many 

inflammatory conditions. In current literature, although there are some previous studies about 

the role of red cell distribution width in diagnosis and follow-up of patients with Acute 

Pancreatitis, the association of this parameter with other commonly used severity criteria is 

still not clear.
8,9 

The new revised Atlanta guidelines 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.
10

 So, systemic inflammatory response and the resulting organ failure 

predict superior outcomes in acute pancreatitis.
11

 In systemic inflammatory response phase 

due to the effect of inflammatory cytokines, there occurs release of premature erythrocytes 

into the circulation and a resultant increase in Red Blood Cell distribution width.
12

 It has been 

also found that when the systemic inflammatory response 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 systemic inflammatory response syndrome.
13

 So, ratio of 

Red cell distribution width to Total Platelet Count known as Red cell distribution width to 

platelet ratio (RPR) can be evaluated as a prognostic index to know the degree of severity of 

systemic inflammatory response and hence the outcome in acute pancreatitis. 

Complete blood count (CBC) is one of the most common and inexpensive laboratory tests in 

the hospital. Derived from Complete Blood Count, RDW (Red cell distribution width) is a 

parameter that reflects the heterogeneity of red blood cell (RBC) volume, and classifies 

anaemia. Elevated Red cell distribution width is considered to be an inflammatory marker 

and predicts poor outcomes of several diseases including heart failure,
14

 acute kidney 

injury,
15

 sepsis,
16

 and cancers.
17

 Platelets play a major role in regulating inflammation and 

innate immunity. Platelets adhere to endothelium and mediate neutrophil chemotaxis, 

infiltration, and secretion of proinflammatory chemokines in the progress of acute 

inflammation.
18

 Platelet count decreases in severe diseases and is a predictor for mortality.
19

 

Red blood cell distribution width to platelet count ratio (RPR) is a novel and simple indicator 

of inflammation. Studies have reported the value of RPR in detecting hepatic fibrosis
20

 and 

predicting poor prognosis of severe burn injury.
21

 

In addition, haemostatic disorders ranging from hypercoagulopathy to disseminated 

intravascular coagulation (DIC) appear in Acute Pancreatitis and are related to disease 

severity.
22

 In a recent study to predict hepatic fibrosis stages in patients with chronic 
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Hepatitis B, Chen et al used the red cell distribution width to platelet ratio (RPR).
23

 Using 

these two parameters, which are easily calculated, the necessity for liver biopsy for these 

patients will be reduced. The Red cell distribution width to platelet ratio (RPR) reflects 

inflammation severity; therefore, we aimed to evaluate the severity of patients with Acute 

Pancreatitis using red cell distribution width [Red cell distribution width] & red cell 

distribution width to platelet ratio [RPR] as early predictors of severity of acute pancreatitis 

and their correlation with Bedside Index of Severity in Acute Pancreatitis (BISAP) Scoring 

System. 

Materials and methods 
Type of Study:  A hospital based prospective observational study 

Period of Study:  March 2021 to September 2022 

Place of Study: Department of General Medicine, Mahatma Gandhi Medical College & 

Hospital, Jaipur 

Institute Ethics Committee approval to be obtained before start of study. 

Written and informed consent of the patients was obtained from all participants before 

enrolment into the study. 

All the participants were informed about aims, objectives and methods of study. 

Selection Of Cases:  

117 patients of Acute Pancreatitis in In Patient Department (IPD). 

SAMPLE SIZE:  

Considering the prevalence of acute pancreatitis to be 7.9%
24

 and absolute error of 5%, the 

sample size comes out to be 117. Patients diagnosed with Acute Pancreatitis according to 

Revised Atlanta Criteria. 

Inclusion criteria: 

 All patients diagnosed as Acute Pancreatitis by Revised Atlanta criteria. 

 Age more than 18 years. 

 Patients who are willing to give consent. 

Exclusion criteria: 

 Age less than 18 years. 

 Traumatic/Autoimmune pancreatitis. 

 Known case of Chronic Kidney Disease. 

 Known case of Chronic Liver Disease.  

 Hepatocellular carcinoma. 

 Expecting (pregnant) women 

 The patients receiving radiotherapy-chemotherapy 

 Those with anaemia (including those receiving B12, iron therapy) 

 Immunodeficiency patients 

 Patients unwilling to give consent. 

 

Statistical analysis 

The data was coded and entered into Microsoft Excel spreadsheet. Analysis was done using 

SPSS version 20 (IBM SPSS Statistics Inc., Chicago, Illinois, USA) Windows software 

program. Descriptive statistics included computation of percentages, means and standard 

deviations. The data were checked for normality before statistical analysis using Kolmogorov 

Simonov test. The unpaired t test (for quantitative data to compare two independent 

observations) was applied. The chi square test was used for quantitative data comparison of 

all clinical indicators. Level of significance was set at P≤0.05. 
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Observation and results 

Mean age was 50.13 years in mild acute pancreatitis group, 51.07 years in moderate acute 

pancreatitis group and 53.44 year in severe acute pancreatitis group. Comparison of age and 

severity of acute pancreatitis showed statistically non-significant results.  

Female were 36.7% in mild acute pancreatitis group, 43.3% in moderate acute pancreatitis 

group and 29.6% in severe acute pancreatitis group. Male were 63.3% in mild acute 

pancreatitis group, 56.7% in moderate acute pancreatitis group and 70.4% in severe acute 

pancreatitis group. Comparison of gender and severity of acute pancreatitis showed 

statistically non-significant results.  

Mean BMI was 25.21 kg/m
2
 in mild acute pancreatitis group, 21.81 kg/m

2
 in moderate acute 

pancreatitis group and 24.64 kg/m
2
 in severe acute pancreatitis group. Comparison of BMI 

and severity of acute pancreatitis showed statistically non-significant results.  

Mean Haemoglobin was 9.47 g/dl in mild acute pancreatitis group, 9.55 g/dL in moderate 

acute pancreatitis group and 10.003 g/dl in severe acute pancreatitis group. Comparison of 

Haemoglobin and severity of acute pancreatitis showed statistically significant results.  

Mean platelets was 98516.67 per unit in mild acute pancreatitis group, 102300 per unit in 

moderate acute pancreatitis group and 111666.67 per unit in severe acute pancreatitis groups. 

Comparison of platelets and severity of acute pancreatitis showed statistically significant 

results.  

Mean Triglyceride was 180.40 mg/dL in mild acute pancreatitis group, 218.03 mg/dL in 

moderate acute pancreatitis group and 178.11 mg/dL in severe acute pancreatitis groups.  

Comparison of Triglyceride and severity of acute pancreatitis showed statistically significant 

results.  

Mean HDL was 37.92 mg/dL in mild acute pancreatitis group, 38.77 mg/dL in moderate 

acute pancreatitis group and 44.70 mg/dL in severe acute pancreatitis groups. Comparison of 

HDL and severity of acute pancreatitis showed statistically significant results.  

Table 1: Comparison of RDW and Severity of Acute Pancreatitis   

 N  Mean Std. Deviation P value 

Mild acute pancreatitis 60 14.808 1.42 0.69 

Moderate acute pancreatitis 30 14.16 1.405 

Severe acute pancreatitis 27 14.88 1.66 

Total 117 14.66 1.49  

 

Mean RDW was 14.808 in mild acute pancreatitis group, 14.16 in moderate acute pancreatitis 

group and 14.88 in severe acute pancreatitis groups.  Comparison of RDW and severity of 

acute pancreatitis showed statistically non-significant results.  

 

Table 2: Comparison of RPR and Severity of Acute Pancreatitis   

 N  Mean Std. Deviation P value 

Mild acute pancreatitis 60 .0168 .001 0.001 (S) 

Moderate acute pancreatitis 30 .0157 .008 

Severe acute pancreatitis 27 .0133 .004 

Total 117 .0157 .009  

 

Mean RPR ratio was 0.0168 in mild acute pancreatitis group, 0.0157 in moderate acute 

pancreatitis group and 0.0133 in severe acute pancreatitis groups.  Comparison of RPR ratio 

and severity of acute pancreatitis showed statistically significant results.  

 

Table 3: Comparison of BISAP and Severity of Acute Pancreatitis   
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BISAP mild acute 

pancreatitis 

Moderate acute 

pancreatitis 

severe acute 

pancreatitis 

Total  

0 7 (11.7%) 2 (6.7%) 4 (14.8%) 13 (11.1%) 

1 25 (41.7%) 16 (53.3%) 11 (40.7%) 52 (44.4%) 

2 22 (36.7%) 8 (26.7%) 9 (33.3%) 39 (33.3%) 

3 6 (10%) 4 (13.3%) 3 (11.1%) 13 (11.1%) 

Total 60 (100%) 30 (100%) 27 (100%) 117 (100%) 

P VALUE=0.001 (S) 

 

BISAP score 1 was 41.7% in mild acute pancreatitis group, 53.3%in moderate acute 

pancreatitis group and 40.7% in severe acute pancreatitis groups. BISAP score 2 was 36.7% 

in mild acute pancreatitis group, 26.7% in moderate acute pancreatitis group and 33.3% in 

severe acute pancreatitis groups. BISAP score 3 was 10% in mild acute pancreatitis group, 

13.3% in moderate acute pancreatitis group and 11.1% in severe acute pancreatitis groups. 

Comparison of BISAP and severity of acute pancreatitis was showed statistically significant 

results.  

 

Table 4: Regression analysis for predictor of the study  

 Unstandardized Coefficients P value 95.0% Confidence Interval 

Odd ratio 

 Odd ratio Std. Error Lower Bound Upper Bound 

RDW .014 .053 .795 -.092 .120 

RPR 1.711 .762 .02 (S) .202 3.220 

BISAP -.003 .092 .974 -.185 .179 

Depended variable: severity of pancreatitis  

According to regression analysis, red cell distribution width to platelet ratio [RPR] 

was the only predictor of the severity of pancreatitis as compared to RDW and BISAP 

score. 

Discussion:  

Acute pancreatitis (AP) is an inflammatory process of the pancreas that often leads to local 

and systemic complications. It is also the most common pancreatic disease worldwide. 

According to the 2012 revised Atlanta classification for Acute pancreatitis, Severe Acute 

pancreatitis (SAP) has been redefined as Acute pancreatitis with persistent organ failure 

(organ failure lasting for more than 48 hours), whose mortality rate is between 20%-50%. 

There are two phases during Acute pancreatitis; systemic inflammatory response syndrome 

and the resultant organ failure dominate the early phase. There are currently no effective 

drugs available to treat Acute pancreatitis, and thus most care is supportive. Thus, rapid 

assessment of disease severity and the evaluation of prognosis are pivotal to determine 

therapeutic strategies as effective treatment could significantly decrease mortality in patients 

with Severe Acute pancreatitis.
25, 26, 27 
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The red blood cell distribution width (RDW) is a part of the routine complete blood count and 

can easily be obtained by clinicians. red blood cell distribution width (RDW) is a means of 

evaluating the variability in the size of erythrocytes and has been used widely in the 

differential diagnosis of anaemia. Recently, red blood cell distribution width (RDW) was 

shown to be associated with inflammatory reactions and has been used as a prognostic 

biomarker in hypertension, coronary disease, stroke, pulmonary hypertension, and acute 

kidney injury. However, it is not yet clear whether red blood cell distribution width (RDW) is 

associated with the prognosis of Severe Acute pancreatitis (SAP)  patients or whether it can 

be used as a prognostic indicator for Severe Acute pancreatitis (SAP)  patients.
28, 29, 30 

Mean age was 50.13 years in mild acute pancreatitis group, 51.07 years in moderate acute 

pancreatitis group and 53.44 year in severe acute pancreatitis group. Similarly, in a study by 

Cetinkaya et al,
56

 the mean age of the patients with severe acute pancreatitis was 52 years.
31

 

Similarly in a study by Zhang F X et al, mean age of the patients with severe acute 

pancreatitis was 47 years.  

Acute Pancreatitis is an inflammatory event of the pancreas. Excessive and uncontrolled 

systemic inflammatory reactions are key to the pathogenesis of Severe Acute pancreatitis 

(SAP) and related multiple organ dysfunction during the course of Severe Acute pancreatitis 

(SAP). Therefore, as an inflammatory indicator, the level of Red cell Distribution Width 

(RDW) should theoretically increase in Severe Acute pancreatitis (SAP) and should have 

predictive value for both disease severity and mortality in Severe Acute Pancreatitis patients. 

Zhang et al
32

 confirmed that Red cell Distribution Width (RDW) was positively associated 

with Acute Pancreatitis severity and was a useful predictive parameter for Acute Pancreatitis 

severity at the early admission stage. Wang et al 
33

demonstrated that for each 1% increase in 

the RDW level, the mortality rate of elderly septic patients increased by 18%. The study by 

Zhang et al
9 

further confirmed that Red cell Distribution Width (RDW) was greater in the 

non-surviving Severe Acute pancreatitis (SAP) patients than in the surviving patients, and 

had better prognostic value for Severe Acute pancreatitis (SAP) patients than either the 

APACHE II score or the SOFA score. Therefore, clinicians could rapidly recognize those 

Severe Acute pancreatitis (SAP) patients with a higher risk for mortality when their Red cell 

Distribution Width (RDW) level was increased. More active therapy could then be promptly 

given in order to save their lives.  

Inflammatory mediators have a pivotal role in the pathogenesis of Acute Pancreatitis, and 

also influence haemostasis, leading to coagulation abnormalities. These range from 

intravascular thrombosis to disseminated intravascular coagulation. Platelet activating factor 

is an inflammatory mediator and plays a role in the early stages, where it activates platelets, 

neutrophils, mast cells and amplifies the production of other cytokines. Another important 

factor in the coagulation cascade, known as tissue factor, induces coagulopathy and leads to 

reduced platelet count, fibrinogen and Anti Thrombin III levels. 
34

 In a study bu Lasson A et 

al 
35

of 27 patients with acute pancreatitis, platelet counts, prothrombin levels were decreased. 

In another study, plasma pre-kallikrein, Anti Thrombin III and platelet count were reduced 

during the first week after admission.
36

 

The red cell distribution width (RDW), an index of variability of erythrocyte size, has been 

reported as a predictor of mortality in some conditions, such as cardiac disease, strokes, 

infections and peripheral artery disease. Hu et al 
37

 evaluated the RDW in various liver 

diseases. The red cell distribution width (RDW), was increased in patients and was positively 

correlated with bilirubin, creatinine levels, prothrombin time, and negatively correlated with 

platelet count and albumin level. The half life of red blood cells is higher than bilirubin and 

albumin; therefore, the red cell distribution width (RDW), represented a more stable index. 

Proinflammatory cytokines of sepsis affect the survival of erythrocytes in circulation, damage 
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the membranes, suppress maturation and lead to larger and newer reticulocytes to enter 

circulation and increase the red cell distribution width (RDW). In addition, high oxidative 

stress can also reduce erythrocyte survival and increase the release of large premature 

erythrocytes into the circulation. Sadaka et al 
38

 demonstrated that an RDW on the first day of 

septic shock was very strongly associated with mortality and morbidity. 

As mentioned above, the red cell distribution width (RDW) was increased in some 

pathological conditions, including acute pancreatitis. Some of the inflammatory cytokines 

that play a role in the aetiology of pancreatitis affect haemostasis and lead to coagulation 

abnormalities. In a recent study, Chen et al 
39

evaluated the red cell distribution width to 

platelet ratio (RPR) to predict hepatic fibrosis stages in patients with chronic hepatitis B. 

Using these two indices, they stated that with such a simple and non-invasive method, the 

necessity for liver biopsy would be reduced because they found that this ratio provided the 

greatest value of liver fibrosis. In a study from our clinic, Şenol et al 40
 demonstrated that an 

increased red cell distribution width (RDW) level was an independent predictor of mortality 

in Acute Pancreatitis patients. Based on this study, we asked whether red cell distribution 

width to platelet ratio (RPR) could be useful to assess the mortality of patients with Acute 

Pancreatitis. We then evaluated these parameters for our patients on hospital admission. 

Early recognition of disease severity and early treatment interventions are very important to 

reduce the rates of morbidity and mortality. Severe Acute Pancreatitis needs urgent 

management, admission to an intensive care unit, optimization of oxygen delivery and 

maintenance of tissue perfusion. Improved outcome is associated with early restoration of 

blood volume circulation;
41

 therefore, careful monitoring of patients with Acute Pancreatitis 

improves survival. Consistent with the correlations mentioned above, we found that the red 

cell distribution width to platelet ratio (RPR) could predict mortality in patients with Acute 

Pancreatitis.  

According to regression analysis, red cell distribution width to platelet ratio [RPR] was the 

only predictor of the severity of pancreatitis as compared to red cell distribution width 

(RDW) and Bedside index for severity of acute pancreatitis (BISAP) score. Cetinkaya E et 

al., studied Red cell distribution width to platelet ratio (RPR) in 102 patients and found it as a 

promising prognostic factor in acute pancreatitis.
56

 They found both red cell distribution 

width (RDW) and red cell distribution width to platelet ratio (RPR) as independent and 

significant variables on admission to predict mortality. Badar JK et al also concluded that red 

cell distribution width to platelet ratio (RPR) was a useful marker of disease severity in acute 

pancreatitis, especially in early stage.
59 

 

Conclusion 
As complete blood count is a routine investigation done in all indoor admission patients, so if 

a variable from complete blood count like red cell distribution width to platelet ratio (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 red cell distribution 

width to platelet ratio (RPR) is a good predictor of disease severity in patients with acute 

pancreatitis. 
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