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ABSTRACT

BACKGROUND: Ranson’s criteria are widely used to evaluate severity of acute pancreatitis (AP). Red blood cell distribution width
(RDW) has been demonstrated to be useful marker to predict mortality in these patients. The aim of the present study was to inves-
tigate correlation between Ranson score and RDW in patients with AP.

METHODS: Total of 202 patients with AP were included in the study. Patients were classified as mild or severe AP, based on presence
of organ failure for more than 48 hours and/or local complications.

RESULTS: Forty patients (19.8%) were diagnosed as severe AP. High sensitivity and specificity values were obtained from receiver
operating characteristic curve for initial RDW and Ranson score in predicting severe AP. Ranson 24 was selected cut-off value for
Ranson score and 14% was limit for RDW. RDW at time of admission was correlated with 48-hour Ranson score (r=0.22; p<0.002).
However, at day 0, there was no correlation between RDW and 0-hour Ranson score (r=0.07; p=0.600).

CONCLUSION: Although there is no single, ideal method to assess severity of AP, RDWV level at admission can be helpful in earlier
prediction of AP severity, especially in first-line centers, taking into consideration disadvantages of multifactorial scoring systems.
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until 48 hours following admission, which may lead to missing
an early therapeutic window and increased mortality.

INTRODUCTION

Acute pancreatitis (AP) is an acute inflammatory disease, and
is one of the most frequent gastrointestinal causes of hospital
admission. Prognosis of AP depends on its severity, which can

Complete blood count (CBC) is a laboratory test frequently
used in clinical practice, and comprises white blood cell, red

be classified as mild or severe, according to latest revised At-
lanta Classification. Majority of patients have mild, self-limited
disease; however, approximately 20% of patients have severe
form. Early assessment of severity is fundamental.

Several single and multiparameter predictors to evaluate se-
verity of the disease have been described. Ranson criteria are
widely used in clinical practice worldwide, but this scoring
system has limitation that evaluation cannot be completed
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blood cell, and platelet counts, and their morphological indi-
ces, such as red blood cell distribution width (RDW). RDW
measures size variability of erythrocytes. It is used to differ-
entiate etiology of anemia, and in a previous study, RDW was
demonstrated to be useful marker for predicting mortality in
AP patients.['

The present study is investigation of correlation between
RDW and Ranson score in group of AP patients.

MATERIALS AND METHODS

Patients

A total of 202 patients with AP treated between January
2012 and December 2014 were included in the study. AP was
diagnosed with typical physical examination findings associ-
ated with plasma amylase level 23 times upper limit of normal
level and radiological verification of disease with ultrasonog-
raphy and/or abdominal tomography. AP was classified as mild
or severe based on presence of organ failure for more than

Ulus Travma Acil Cerrahi Derg, March 2017, Vol. 23, No. 2



Kilig et al. Correlation between Ranson score and red cell distribution width in acute pancreatitis

48 hours and/or local complications, according to Atlanta cri-
teria.’] Organ failure included shock (systolic blood pressure
<90 mmHg), pulmonary insufficiency (arterial partial pressure
of oxygen <60 mmHg at room air or need for mechanical
ventilation), or renal failure (serum creatinine level >2 mg/dL
after rehydration or hemodialysis).

Demographic, radiographic, and laboratory data were col-
lected from patient records for retrospective study. Ranson
score was calculated using data recorded in first 24 hours and
48 hours after admission.

Statistical Analysis

Statistical analyses were performed using SPSS software, ver-
sion 17.0 (IBM Corp., Armonk, NY, USA). Normality of data
distribution was assessed with Kolmogorov-Smirnov or Shap-
iro-Wilk test. All values are expressed as median (interquar-
tile range), meantstandard deviation or count (percentage),
unless otherwise specified. Comparisons were made using (1)
chi-square test or Fisher’s exact test for categorical data, (2)
unpaired or paired Student’s t-test for continuous normally
distributed variables, and (3) Mann-Whitney U-test for con-
tinuous non-normally distributed variables. Correlations of
RDW with Ranson score were assessed with Spearman’s cor-
relation coefficient.

RESULTS

Mean age at presentation was 59.2 years, and 91 patients
(45%) were males. Most frequent AP etiology was biliary,
seen in 146 patients (72.3%). Forty patients (19.8%) were
diagnosed as having severe AP (organ failure with local com-
plications). Median length of hospital stay was 6 days (range:
3—11 days). Clinical characteristics and outcomes of all pa-
tients are summarized in Table |I.

Median RDW was 14.25% in severe AP group, while patients
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Figure 1. Correlation between RDW (at day 0) and 48-hour Ranson
score (r=0.22; p<0.002). RDW: Red blood cell distribution width.

with mild AP had median RDWV of |3.6%. Difference between
these 2 groups was statistically significant (p=0.004). Receiver
operating characteristic (ROC) curve for initial RDWV predict-
ing severe AP yielded area under curve (AUC) of 0.648 (95%
Cl, 0.55-0.74).

Median Ranson scores were 4 (range: 3-5) and | (range: 1-2)
for severe AP patients and mild AP patients, respectively.
ROC curve for Ranson score predicting severe AP yielded
AUC of 0.625 (95% Cl, 0.49-0.77).

On basis of highest sensitivity and specificity values generated
from ROC curve, 24 was selected as cut-off value for Ranson
score and 14% was used as RDWV limit.

RDW at time of admission (day 0) was correlated with 48-
hour Ranson score (r=0.22; p<0.002) (Figure 1). At day O
there was no correlation between RDW and 0-hour Ranson
score (r=0.07; p=0.6).

Table |I. Demographic and clinical characteristics of the patients with acute pancreatitis
Characteristics Total Patients with mild Patients with severe
(n=202) acute pancreatitis (n=162) acute pancreatitis (n=40)
Mean age (min—-max) 59.2 (17-90) 56.9 (17-90) 69.1 (22-90)
Gender, n (%)
Male 91 (45) 78 (85.7) 13 (75.7)
Female 111 (55) 84 (14.3 27 (23.4)
Etiology, n (%)
Biliary 156 (72.3) 126 (77.3) 30 (75)
Non-biliary 46 (27.7) 36 (22.3) 10 (25)
Median hospital stay 6 days 3—11) 6 days (4-9) 9 days (3—16)
Median red cell distribution width 13.8 (12.9-14.7) 13.6 (12.8-14.5) 14.25 (13.6-15.5)
Median Ranson score 1 (1-2) 1 (1-2) 4 (3-5)
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Median RDW was found to be significantly higher in Ranson
score 24 patients than Ranson <4 patients (14.2% [range:
13.6—15.2%] vs 13.8% [range: 12.9-14.6%]; p=0.046).

DISCUSSION

Initial assessment of severity is one of the most important is-
sues in the management of AP. Approximately 15% to 20% of
patients with AP develop severe disease, which complicates
the clinical course and often causes organ failure.l'l Identifying
severity of disease within 24 to 48 hours after admission is
essential for planning initial treatment.

Our results indicated that RDW level at admission was sig-
nificantly different between patients with mild or severe AP
and was correlated with Ranson’s score.

Ranson’s criteria were the first widely used severity scoring
system, described by John Ranson in 1970s, and included ba-
sic laboratory data and clinical variables obtained within 48
hours after hospital admission.! Since sensitivity of this score
was found to be between 40% and 80%, especially among
biliary etiology group,*! Ranson group developed a modified
index.”! It is still the most common scoring system used to
evaluate severity of AP, due to its simplicity. Papachristou et
al.l'% compared predictive accuracy of multiparameter score
determined by AUC, and found that Ranson score was the
only score with AUC >0.9. However, primary disadvantage of
this scoring system is need for 48 hours to elapse in order to
complete evaluation.

Single prognostic serum markers are widely accepted in clini-
cal use to determine AP severity. Hemoconcentration is ac-
knowledged to be important factor in development of severe
AP. Therefore, it could be assumed that hematocrit level on
admission could be novel predictor of severity of the disease.
Some studies have indicated that hematocrit level over 50% is
sign of severity.l'l Other studies carried out in this field have
demonstrated hematocrit level over 44% is associated with
complications in API'2'3] However, whether changes in hema-
tocrit level during follow-up could be used to assess severity
is still unknown. Recent studies have reported that elevated
hematocrit level on admission or within first 24 hours is sat-
isfactory single prognostic variable when compared with Ran-
son criteria and Acute Physiology and Chronic Health Evalua-
tion (APACHE) Il system for predicting severity of API!!\121415]

Creatinine and blood urea nitrogen (BUN) levels are easily
measured, and they are routine, inexpensive tests that serve
as indicator of acute renal failure. In one study, sensitivity and
specificity of BUN elevation to predict severity of AP were
determined to be 79% and 70%, respectively.l'*!

C-reactive protein (CRP) is broadly recognized as indicator

of severity 48 hours after disease onset with value greater
than 150 mg/dL and other causes of inflammation, such as
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cholangitis and pneumonia, ruled out.'”2% Sensitivity and
positive predictive value of serum CRP level in patients with
severe AP have been reported to be 83% to 90% and 75%
to 86%, respectively, with remarkable increase from onset
of AP through first 72 hours.l'"” However, CRP level on ad-
mission is poor predictor of severity of the disease as result
of increased hepatic synthesis due to inflammation-induced
cytokine release, and has initial accuracy similar to that of
APACHE Il score./]

Interleukin 6 (IL-6) is major mediator of CRP and is released
primarily by macrophages. Value measured at admission has
sensitivity and specificity of between 69% to 100% and 70%
to 86%, respectively, in distinguishing between severe and
mild pancreatitis.?'! IL-6 rises with beginning of symptoms
and peaks on third day. As it has short plasma half-life, deg-
radation during course of disease can be used as indicator of
progression.

IL-8 is a neutrophil-activating cytokine, and can be used as
early predictor of severity and complications of APl Vari-
ety of results (sensitivity: 72—100%, specificity: 75-81%) have
been reported for prediction of infected necrosis in AP[222]
Despite high prediction rates, however, it still has limited use
in daily clinical practice.

IL-10 is a well-known anti-inflammatory cytokine. Though |
study reported sensitivity of 67% and specificity of 100% with
IL-10 for prediction of severity on first day of APP* other
studies have stated less reliable results compared with IL-6
and IL-8.1'"]

Tumor necrosis factor alpha (TNF-at), which is produced pri-
marily by macrophages, is a cytokine that stimulates acute
phase reaction. Many clinicians have investigated its role in
predicting severity of APl Unfortunately, outcomes of
these studies are not very promising. As result of its rapid
clearance, TNF-a is less useful than other cytokines in pre-
diction of severity.

Serum procalcitonin level is known as reliable marker of infec-
tion and sepsis.?’! It has 94% sensitivity and 91% specificity
rates for detection of infected necrosis in AP In a review,
procalcitonin and relationship to infected necrosis was re-
ported to have overall sensitivity of 80% and specificity of
91%.18 In an article published in 2006, parallel results were
obtained for procalcitonin level over 0.5 ng/mL.*"! Procalcito-
nin could be recognized as an indicator of infected necrosis,
which is one of the major complications that can advance in
the progress of AP. However, procalcitonin level is not pre-
ferred laboratory data in daily use, which is main handicap of
this marker.

Urinary trypsinogen activation peptide (uTAP) is liberated

during activation of trypsinogen to trypsin and has been used
in recent years to predict severity of AP. According to 1992
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Atlanta criteria, uTAP is rapid test that is reliable in predic-
tion of severity of APBY Several studies have demonstrated
significant correlation between uTAP level and severity of
disease. In a study published in 1997, level of uTAP greater
than 10 ng/mL at admission was found to be predictor of se-
verity with sensitivity and specificity rates of 100% and 85%,
respectively.?'l Other subsequent studies revealed different
sensitivity (58—100%) and specificity (65.8—77%) rates for dif-
ferent uTAP cut-off levels.?>4 Meta-analysis determined sen-
sitivity and specificity for uTAP >35 nmol/L of 71% and 75%,
respectively (AUC=0.83).34 Value of uTAP is that it provides
useful information about severity at admission, but as it is not
widely used in many hospitals, benefit is still limited.

RDW reflects systemic inflammation, and is a remarkable
prognostic marker to determine risk of mortality in wide
range of clinical manifestations.?*%! Senol et al.*! demon-
strated in their study that increased RDWV value at admission
was independent predictor of mortality in patients with AP.
In this study, high RDWV level, i.e., >14.8%, at onset of disease
displayed more distinct correlation with non-survival than
novel prognostic markers in the literature used to predict
mortality.

In conclusion, analysis of CBC panel can provide valuable in-
formation, especially for patients with AP. RDW is routine
part of CBC. RDW level at admission is helpful to make ear-
lier prediction of severity of AP, especially at first-line cen-
ters, considering the disadvantages of multifactorial scoring
systems. However, there is no single ideal method to assess
severity of the disease. Institutional facilities influence meth-
od used for prognostic assessment of AP. Large, multicenter
cohort studies are needed.
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AMAC: Ranson kriterleri akut pankreatit (AP) siddetini degerlendirmek igin yaygin olarak kullanilir. Eritrosit dagiim genisligi (RDW) de bu gibi has-
talarda mortaliteyi 5ngérmede yararli bir belirteg olarak gosterilmistir. Amag, AP hastalarinda Ranson skoru ile RDW arasindaki iliskiyi arastirmaktir.
GEREC VE YONTEM: Toplam 202 AP hastasi calismaya alindi. Hastalar, 48 saatten uzun siiren organ yetersizligi ve/veya lokal komplikasyon varli-

gina bagli olarak, hafif ve siddetli AP olarak siniflandirildi.

BULGULAR: Kirk hastaya (%19.8) siddetli AP tanisi kondu. Siddetli AP’nin belirlenmesinde, baslangic RDWV ve Ranson skorlari igin hesaplanan ROC
egrisinde ylksek duyarliik ve &6zgiillik degerleri elde edildi. Ranson skoru icin 4’ten bliyik degerler, RDW igin %14 degeri cutoff degerler olarak
belirlendi. Bagvuru anindaki RDW degerinin 48. saat Ranson skoru ile korele oldugu saptandi (r=0.22, p<0.002). Ancak, 0. giinde, RDW ile 0. saat

Ranson skoru arasinda korelasyon yoktu (r=0.07, p=0.600).

TARTISMA: Akut pankreatit siddetini degerlendirmede tek bir ideal yontem olmasa da, basvuru anindaki RDW seviyesi, birden ¢oklu skorlama
sistemlerinin dezavantajlar dikkate alindiginda, ozellikle birinci basamak saglik merkezlerinde, AP siddetinin erken tahmininde yararli olabilir.

Anahtar sozclikler: Akut pankreatit; eritrosit dagilim hacmi; Ranson skoru.
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