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Introduction: Most of the acute pancreatitis cases (AP) are mild; however, severe forms are risky for the patients, and those 
patients may benefit from early aggressive therapy. In this study, we investigated the predictivity of red cell distribution 
width (RDW) as a potential biomarker of severity.
Methods: In this study, a total of 123 patients with AP were classified high risk (Ranson score ≥3 or more, HR) and low-risk 
patients (Ranson score ≤3, LR). The patients were then investigated about the relationship of RDW to the severity of the 
disease and factors that affect prolonged hospital stay.
Results: The median age and stay were 56 (IQR 46-71) years and four (IQR 3-5) days. Elevated levels of RDW corresponded 
to HR patients compared with the LR patients, 13.90 (IQR 13.40-14.78) vs 13.40 (IQR 13.00-14.00), p=0.001, respectively. Pro-
longed hospital stay was related to higher Ranson scores and elevated lipase levels.
Discussion and Conclusion: High lipase levels at hospitalization may be associated with a prolonged hospital stay. Elevated 
RDW levels may help in the prediction of high risk in acute pancreatitis patients at hospital admission.
Keywords: Acute pancreatitis; Ranson score; red cell distribution width.

Gallstones pose a significant health problem in Western 
societies, affecting approximately 10% to 15% of the 

adult population. Thus, approximately 20 to 25 million 
Americans suffer from the condition[1]. Gallstones are re-
sponsible for nearly 40% of pancreatitis cases[2]. Acute 
pancreatitis (AP) is one of the most common diseases of 
the gastrointestinal tract, with a rapid onset inflammatory 
process that varies in clinical outlook and severity, while 
the incidence is reported between 4.9 and 73.4 cases per 
100.000 individuals around the world[3]. Although the dis-
ease is mild and associated with a good prognosis in most 
patients, 15% to 20% of the patients with AP may progress 
into a harder clinical course with higher morbidity and 
mortality rates[4]. 

The Ranson criteria are some of the earliest predictive mod-
els and are widely used in clinical practice as a risk scoring 
system in acute pancreatitis[5]. Five parameters upon ad-
mission and six parameters after 48 hours of hospitaliza-
tion are evaluated; however, a meta-analysis of 110 studies 
showed that this scoring system might have a high false-
positive rate[6]. Thus, there is still room for improvement in 
the prediction of severity in patients with AP. 

Red blood cell distribution width (RDW) is the measure of 
the variability in the size of the circulating erythrocytes[7]. 
RDW is reported to be significantly associated with inflam-
matory markers like C-reactive protein and fibrinogen[8, 9]. 
It was found to be an independent marker of short- and 
long-term prognosis in intensive care units[10]. Elevated 
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RDW was found to be a negative prognostic marker in pa-
tients with chronical obstructive pulmonary disease[11], os-
teosarcoma[12], and coronary artery disease[13], as well as 
has been used as both a diagnostic[14] and prognostic[15] 
marker for cancers.

In this study, the relationship between serum hematolog-
ical parameters and the Ranson score in a group of early 
AP patients was investigated. We hypothesized that RDW 
increases with the severity of pancreatitis in line with the 
Ranson criteria. Secondary outcomes are the factors that 
cause prolonged hospital stay. 

Materials and Methods 
The diagnosis is based on the Revised Atlanta Criteria of 
2012 (updated from 1992) with the demonstration of bil-
iary stones or intrahepatic biliary enlargement[16]. Demo-
graphic, radiographic, and laboratory data were collected 
from patient records for the retrospective study. Ranson 
scores for each patient were calculated using data recorded 
24 hours, and then, 48 hours after admission. Permission 
was given by the local ethics committee in full compliance 
with the Helsinki declaration, assigned with the number 
18.04.2018/118. The study period was between November 
2016 and February 2018 in the general surgery department 
of Istanbul Haseki Training and Research Hospital. 

Statistical analyses were performed using SPSS software, 
IBM SPSS Statistics for Windows, Version 22.0, Armonk, 
NY. Normality of data distribution was assessed using the 
Shapiro-Wilk test. All values were expressed as median 
(interquartile range), mean±standard deviation, or count 
(percentage). Comparisons were made using a chi-square 
test or Fisher’s exact test for categorical data, the Mann-
Whitney U-test for continuous non-normally distributed 
variables, and the Kruskal Wallis analysis for comparison of 
multiple non-normally distributed variables for a particular 
parameter. 

Results
The data were tested for normality using the Shapiro-Wilk 
test and found to be non-normally distributed, thus ex-
pressed accordingly as the median and interquartile range 
(IQR). Of the 123 patients included in this study, the median 
age was 56 (IQR 44-73). The majority of the patients were fe-
male (64%). There was no mortality in the study group. Half 
of the patients (52%) had a low Ranson score of 1-2 (Table 1). 
Only 14.6% of the patients had a score of ≥4, and one patient 
(0.8%) had a score of 5. The patients were separated into two 
groups: low-risk (LR, Ranson score <3) and high risk (HR, Ran-
son score ≥3). When high and low Ranson groups were com-
pared concerning RDW, lipase, amylase CRP, hospital stay 
and age, the only significant difference was in the age and 
RDW parameters (p<0.01 for both) (Table 2). Then, hospital 
stay was analyzed in light of the parameters that cause pro-
longed in-stay. The hospital stay was found to be correlated 
with high Ranson scores and high lipase levels (p=0.001 and 
p=0.006, respectively) (Table 3).

Table 1. The descriptive statistics of the study group

  Median 25th 50th 75th

   percentile percentile percentile

Age (years) 56.00 46.00 56.00 71.00
Glucose  143.00 119.00 143.00 185.50
AST 220.00 115.00 220.00 483.00
LDH 370.50 261.30 370.50 539.50
WBC 11.01 8450.00 11.01 15.66
Amylase 1666.00 914.00 1666.00 2532.00
Lipase 3503.00 1356.00 3503.00 6450.00
Hbg 13.80 12.10 13.80 15.00
MCV 85.00 81.45 85.00 88.50
CRP 10.79 5000.00 10.79 30.57
Stay 4 3 4 5

Age: in years; Glucose: mg/dL; AST (aspartate amino transferase) U/L; 
LDH (lactate dehydrogenase): U/L; WBC (white blood cell count): 
x109/L; Amylase: U/L; Lipase: U/L; Hbg, (hemoglobin): g/dL; MCV (mean 
corpuscular volume): fl; CRP (C-reactive protein): mg/L; Stay: days.

Table 2. Comparison of non-Ranson parameters, stay and age regarding high and low Ranson 
score groups

  Low-risk (IQR) High-risk (IQR) P

RDW 13.40 (13.00-14.00) 13.90 (13.40-14.78) 0.001
Amylase 1628.00 (891.50-2676.00) 1712.00 (931.50-2499.00) 0.653
Lipase 3589.00 (1648.00-6540.00) 3924.00 (1245.00-6332.00) 0.369
CRP 10.19 (5.00-14.55) 14.10 (5.15-41.75) 0.085
Stay  3 (3-4) 3 (3-5) 0.071
Age  49 (40-61) 65 (55-75) 0.001

Age: in years; Glucose: mg/dL; AST (aspartate aminotransferase) U/L; LDH (lactate dehydrogenase); U/L; WBC 
(white blood cell count): x109/L; Amylase: U/L; Lipase: U/L; Hbg, (hemoglobin): g/dL; MCV (mean corpuscular 
volume): fl; CRP (C-reactive protein): mg/L; Stay: days; IQR: Interquartile range.
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Discussion
Although the mortality rate from AP is declining and now 
remains around 2%, the incidence of the disease is rising 
worldwide[17]. The majority of patients heal without ramifi-
cations; however, 10-20% of the patients undergo a severe 
attack that may cause mortality, and this high-risk group 
of patients may benefit from intensive therapy[18]. The 
identification of these high-risk patients at the time of hos-
pital admittance is important for reducing complications, 
and the mortality arising from the disease. Several severity 
scoring systems have been used in addition to the Ranson 
score: the Acute Physiology and Chronic Health Evaluation 
(APACHE)-II scores[19] and the Balthazar Computed Tomog-
raphy Severity Index[20]. Recently, many studies have been 
carried out about RDW and pancreatitis, in which RDW has 
been investigated to predict the prognosis for patients 
with severe AP.

Kılıç et al.[21] studied the relationship between RDW and 
patients with severe AP using the Bedside Index for Sever-
ity in AP in a group of 343 patients. For patients with a Ran-
son score ≥4, a cut-off value of (14%) for RDW was defined 
by the receiving operator characteristics curve. Researchers 
found a significant difference regarding RDW levels be-
tween patients with mild and severe AP. 

Zang et al. found that significantly higher RDW levels were 
observed in patients with moderately severe AP and severe 
AP when compared with patients suffering from mild AP 
(14.03 ± 1.74% vs. 13.23 ± 1.23%). They identified a thresh-
old for admission to the ICU, as patients with RDW ≥13.55% 
had a significantly higher ICU admission ratio than those 
with a smaller RDW value[22]. 

RDW has also been studied in patients with severe AP, ret-
rospectively, to see if the parameter has any discriminate 
properties about the survivors and non-survivors who had 
been admitted to the ICU[23]. RDW has been found to be 
significantly correlated with the APACHE II and SOFA scores 
and reportedly has better prognostic value for severe AP 
patients than both of these scores; thus, it could easily be 
used in clinical practice. 

RDW has also been used in conjunction with other pa-
rameters to predict the mortality of patients with AP. In 
a retrospective cohort study of 102 patients, the RDW-
to-platelet ratio was assessed to predict in-hospital mor-
tality for patients with AP. The researchers found that it 
was effective in predicting mortality in 80% of the pa-
tients[24]. This prognosticator has also been shown to 
predict poor prognosis among patients diagnosed with 
breast cancer[25]. 

In a study by Yalçın et al.[26], they investigated the relation-
ship of RDW to the severity of AP. In a group of 180 patients, 
they found that high RDW values on admission to the hos-
pital were associated with severe disease, and at a cut-off 
level of 16.4, the RDW was able to predict the presence of 
acute necrotizing pancreatitis.

In a study of 406 patients, Zhou et al.[4] investigated the 
predictivity of several biochemical and hematological pa-
rameters, as well as classification systems including Ran-
son and APACHE 2 scores. RDW was found to be superior 
to other laboratory predictors in predicting not only severe 
AP but also the mortality linked with AP. Among the labora-
tory parameters studied, RDW had the highest discrimina-
tory capacity; thus, researchers proposed that RDW could 
be used in conjunction with present scoring systems for 
better predictivity. 

As a secondary outcome, it has been reported that the 
severity of AP is independent of the elevation in serum 
amylase/lipase level upon hospital admission, and it 
can prove to be severe without significant elevation of 
lipase[27]. However, our data suggest that lipase levels 
must be checked, and if found high, the patients must be 
aggressively treated to avoid a prolonged hospital stay. 
Elevated lipase levels have been linked to severe progno-
sis in children with AP[28]. 

There are some limitations to our study. Our sample size 
is moderate, and the majority of the AP patients are mild. 
Due to the retrospective nature of the study selection, bias 
is inevitable. 

Conclusion
Our results indicate that the RDW level at admission was 
significantly different between patients with mild and 
severe AP based on the Ranson score. High lipase levels 
should also be monitored upon hospitalization because 
they may be associated with a prolonged hospital stay. 
RDW, which is easy to obtain and cheap to test, may be 
used as an auxiliary test to augment the prediction of high 
risk in AP patients upon hospital admission.

Table 3. Analysis of risk factors for a prolonged hospital stay

Parameter  p

Age (years) 0.132
High Ranson score <0.001*
RDW (%) 0.815
Amylase (U/L) 0.058
Lipase (U/L) 0.006*
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