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Abstract

Acute Pancreatitis(AP) is an acute inflammatory disease, one of the most frequent gastrointestinal causes of
hospital admissions.Majority of patients have mild, self limited disease, however 20% of patients have severe
form.The early assessment of disease severity to estimate the complications and organ failure is fundamental
Red cell distribution(RDW) has been proposed as an early prognostic marker with increased mortality in
variety of pathophysiological conditions.

Our objectives are to evaluate RDW prognostic marker in Acute Pancreatitis.

The study was conducted at Bangalore medical college and research institute with 110 patients diagnosed of
Acute Pancreatitis.

The diagnosis of acute pancreatitis was based on clinical , radiological and laboratory parameters. Patient
demographics and the time interval between symptom onset and hospital admission was noted.

Out of 110 patients, According to the Atlanta Criteria, 82 patients (74.5%) were classified as Mild Acute
Pancreatitis and 28 (25.5%) were classified as Severe Acute Pancreatitis.

Mean RDW in mild Pancreatitis was 12.220 and 14 in severe Pancreatitis. Mean RDW in survivors was
12.343 and 14.476 in non survivors. This study proves that higher the RDW greater is the risk of mortality.
RDW is easy to use, cost effective and convenient prognostic markers in treating patients with Acute
Pancreatitis.
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I.  Introduction

Acute pancreatitis is characterized by inflammation of pancreas as a result of activated pancreatic
enzymes due to multiple etiologies most common being alcohol and gall stones and is one of the most common
surgical causes of severe acute abdomen®?. It is classified as mild acute to severe acute pancreatitis (SAP).

Statistics show that 10-20 % of patients with acute pancreatitis develop SAP, which usually has
unfavorable disease progression. SAP is often associated with systemic inflammatory response syndrome and
multiple organ failure. The mortality rate for SAP is 40-70 % “®. To reduce mortality rate in SAP, it is
important to evaluate the severity early in the disease process and initiate appropriate treatment as early as
possible.

Early predictive scores of SAP include APACHE Il and RANSON scores, the testing parameters in the
two scores are expensive, cumbersome and not conducive to clinical implementation .

Serum markers such as procalcitonin, interleukin 6 and interleukin 8 have been used to predict the
severity of acute pancreatitis, but are expensive and not readily available.

RDW is commonly plays a role in the differential diagnosis of anemia®. It is widely used parameter for
the quantification of the extent of erythrocyte anisocytosis. Red blood cell distribution width (RDW) has been
proved to be a strong prognostic marker in various diseases such as cardiovascular diseases, renal failure, viral
hepatitis etc.

Il.  Results

This is a prospective observational study conducted in Bangalore medical college and Research
Institute between November 2018 and November 2020 including 110 patients diagnosed of Acute Pancreatitis
admitted in Victoria and Bowring and Lady Curzon hospitals.

A pre structured proforma was used to collect relevant information(patients demographic details, brief
history, clinical findings, laboratory investigations, radiological features ) from all selected patients.

The Significance of RDW among patients with mild and severe acute pancreatitis is analyzed using
independent t test, Receiver operator curve (ROC) analysis and Chi Square test.
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Table 1 : Age distribution of the study population

Age No. of patients Percent
<25 27 24.5
26-35 40 36.4
36-45 19 17.3
46-55 18 16.4
>55 6 5.5
Total 110 100

The peak incidence was seen in patients between the age group of 26 to 35 years.

Table 2: Sex distribution of the study population

Sex No. of patients Percent
Male 100 90.9
Female 10 9.1
Total 110 100

Out of 110 patients studied, 100 were males and 10 were females.

Table 3 : Aetiology of Acute Pancreatitis

Etiology Frequency Percent
Ethanol 95 86.4
Gall stone 8 7.3
Idiopathic 3 2.7
Post ERCP 1 0.9
Post traumatic 2 1.8
Valproate 1 0.9
Total 110 100

Out of 110 patients 95 had Ethanol induced Pancreatitis and 8 patients had gallstone induced Pancreatitis.

Table 4 : Severity of Pancreatitis

Type of Pancreatitis Frequency Percent
Mild 82 74.5
Severe 28 255

Out of 110 patients 82 (74.5%) patients had mild Pancreatitis and 28(25.5) had severe Pancreatitis

Table 5 : Local complications

Complications Frequency Percent
None 99 90.0
Pseudocyst 6 55
Pancreatic ascites 1 0.9
Pancreatic necrosis 2 1.8
PPF 2 18
Total 110 100

Out of 110 patients with acute Pancreatitis, 99 (90%) had an uncomplicated outcome.
11 patients developed local complications out of which 6(5.5) patients developed Pseudocyst, 2(1.8) patients
developed pancreatic necrosis and pleuropancreatic fistula each and 1(0.9) patient developed pancreatic ascites.

DOI: 10.9790/0853-2003105155 www.iosrjournal.org 52 | Page



Evaluation of Red Cell Distribution as Prognostic Marker in Acute Pancreatitis

Table 6: Systemic complications

Complications Frequency Percent
None 91 82.7
MODS 16 145
ARDS 2 18
SEPSIS 1 0.9

Table 7 : Outcome in patients

Outcome Frequency Percent
Survivors 93 84.5
Non survivors 17 155

Out of 110 patients, 93(84.5%) were survivors and 17(15.5%) were non survivors.

Table 8 : RDW and severity of Pancreatitis

Type of Pancreatitis Mean +/- SD P value
Mild 12.220 +/-1.3817 <0.001
Severe 14.000 +/- 1.3084 <0.001

Mean RDW in mild Pancreatitis was 12.220 and 14 in severe Pancreatitis with a p value of <0.001 showing
significant association of RDW and severity of Pancreatitis.

Table 9 : RDW and outcome

Outcome Mean +/- sd P value
Survivors 12.343 +/-1.4336 <0.001
Non survivors 14.476 +/- 0.8850 <0.001

Mean RDW in survivors was 12.343 and 14.476 in non survivors with a p value of <0.001 showing significant
association between RDW and outcome of acute Pancreatitis. Mortality was higher in patients with higher
values of RDW.

ROC for RDW to predict mortality

ROC Curve

06

Sensitivity

0.4+

00 02 s 0% 0B 10
1 - Specificity

Fig 22: ROC for RDW to predict mortality

An RDW with a cutoff value of 13.450 presented an area under the curve of 0.902 (95%Cl: 0.837-
0.967) in Receiver operating characteristic curves

and predicted mortality in approximately 88% of the patients (sensitivity, 88%, 95% CI: 81.1 -

92.6; specificity, 73.1%, 95%CI: 68.1 —80.1). With NPV of 97.14% (95% CI: 91.10- 98.9), PPV 37.5% (95%
Cl 31.1-42.6).
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I11.  Discussion :
The study includes 110 patients with Acute Pancreatitis.

Most of the patients with acute pancreatitis have a mild course of the disease, severe forms
require more attention because of its high morbidity and mortality. The rate of mortality in severe
acute pancreatitis may be as high as 25%. Thus, early diagnosis and management is fundamental to
maximize organ support and to prevent irreversible organ dysfunction. There are several simple
predictors to evaluate the severity of the disease. Several scoring systems, such as Ranson, Glasgow and
APACHE T, are useful in clinical practice™

These scoring systems have been proven to be valuable in the assessment of severity of AP, but rely on
numerous indicators that be collated at 24h or even 48h after admission, determination of these scoring systems
in a clinical patient is complex and time-consuming.

RDW reflects the heterogeneity of the red blood cell by the automated blood cell analyzer, routinely
performed as part of a complete blood count. The elevated level of RDW can reflect an underlying
inflammatory state.

The mechanisms underlying between RDW and severity of Acute Pancreatitis are not known. Firstly,
RDW may be related to inflammation. Inflammation itself inhibits maturation of RBCs. Lack of red blood cells
synthetic material (including iron, vitamin B12, and folic acid) and erythropoietin hyposecretion together
promote the red blood cells cannot get enough iron, which is associated with an increase in RDW levels. *In
addition, some inflammatory factors (such as granulocyte colony-stimulating factor and erythropoietin) may
also contribute to high RDW, and the mechanism probably is that inflammatory cytokines can desensitize bone
marrow erythroid progenitors to erythropoietic, blocking its antiapoptotic and promoting maturation effects'
Second, oxidative stress is responsible for shortening the half-life of red blood cells, by the destruction of the
nucleic protein and lipid, thereby affecting the survival time of red blood cells, which is characterized by the
increasing RDW levels 13

Many studies, such as Yao and Lv ** Ucar Karabulut et al. °, Hu et al. ** and Ilhan et al.}” have
confirmed that RDW is positively correlated with AP severity, and can be used as one of the predictors of AP
severity and mortality.

In a cross sectional study conducted by Jinmei yao et al (2011-13) spanning over two years studied the
association between RDW and acute Pancreatitis including 106 patients, RDW was higher in non survivors
when compared to healthy people and survivors. The area under the Roc curve of RDW was 0.846 with a cut off
value of 14.2 RDW, sensitivity and specificity of RDW to predict mortality were 75% and 89.8% and it was
observed that probability of death increased with high RDW values. In our study, the area under the ROC
curve of RDW was 0.902 with a cut off value of 13.450 RDW, sensitivity and specificity to predict mortality
were 88.2% and 73.1%.

Senol et al demonstrated that an increased RDW level was an independent predictor of
mortality in AP patients..

Based on the above studies, we asked whether RDW could be useful to assess the mortality of
patients with AP. We then evaluated these parameters for our patients on hospital admission.

We found that mean RDW(14.476) and RPR(0.00007368) in non survivors were significantly higher
than among survivors ( RDW 12.343. And RPR 0.00004453).

An RDW with a cutoff value of 13.450 presented an area under the curve of 0.902
(95%CiI: 0.837-0.967) in Receiver operating characteristic curves
and predicted mortality in approximately 88% of the patients (sensitivity, 88%, 95% CI: 81.1 -
92.6; specificity, 73.1%, 95%CI: 68.1 — 80.1). With NPV of 97.14% (95% CI: 91.10- 98.9), PPV 37.5% (95%
Cl 31.1 -42.6).

| 16 |17

IV.  Conclusion
Acute pancreatitis is a common condition associated with Acute abdomen. The disease can present in mild form
in one to fulminating processes with multi-organ failure.
It is mainly a clinical diagnosis supplemented with biochemical and radiological findings.
We assessed the ability of RDW values to predict the patient with AP who should be admitted to ICU.
Mean RDW in Survivors is 12.343 and Non Survivors is 14.476.
The optimal cutoff value for RDW to predict mortality was 13.45 with a sensitivity of 88.2% and a specificity
of 73.1%.

From this study we can conclude that patients with SAP have significantly higher RDW than patients MAP.
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Hence, Red cell distribution width can be useful prognostic marker in Acute Pancreatitis especially in

developing countriesas CBC is a simple and inexpensive laboratory test thatis used routinely in clinical
practice and these two indices will help us to assess the severity and mortality rate of this disease and
help in effective management of patients with Acute Pancreatitis.

There are potential limitations to this study. Although the inclusion criteria are set in strict accordance

with the diagnostic criteria, it was a single-center study and the cohort size is rather small. Therefore, all of our
results may not be generalized before future large-size and multicenter studies clarify whether RDW is
predictor in patients with AP in future.
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