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OZET

AMAG: Bu calismada, akut pankreatit (AP) ve akut rekiirren
pankreatit (ARP) tanisi alan ¢ocuklarda akut pankreatitin infla-
matuar slirecinde tanida yeni hematolojik parametrelerin 6ne-
mini retrospektif olarak degerlendirmeyi amacladik. Bu ¢alisma
pankreatitli cocuklarda yeni hematolojik parametreleri; (eritro-
sit dagihm genisligi (RDW), eritrosit dagilim genisligi kalsiyum
orani (RDWCaR), nétrofil lenfosit orani (NLR), lenfosit monosit
orani (LMR), trombosit lenfosit orani (PLR), eritrosit dagihm
genisligi trombosit orani (RDWPR), ortalama trombosit hacmi
(MPV))'ni retrospektif olarak degerlendiren literatiirdeki ilk ¢ca-
lismadir.

GEREG VE YONTEM: Ocak 2014 - Aralik 2019 tarihleri arasinda
hastaneye basvuran ve AP ve ARP tanisi alan 55 hastanin tibbi
kayitlari geriye donik olarak incelendi. 0 ve 48. saatlerde RDW,
RDWCaR, MPVPR, NLR, LMR, RDWPR ve PLR degerleri geriye do-
nlk olarak degerlendirildi. Grup 1 akut pankreatit, Grup 2 akut
rekiirren pankreatit hastalardan olusmaktadir. istatistiksel ola-
rak p<0,05 degeri anlamli kabul edildi.

BULGULAR: Grup 1 ve Grup 2'nin RDWash degerleri, RDWoh de-
gerlerinden anlamli derecede diisiik bulundu (sirasiyla p<0,001
ve p=0,006). Her iki grupta da RDWCaRasn degerleri de RDW-
CaRon'den anlamli derecede diisiik bulundu (sirasiyla p= 0,003
ve p=0,012). Grup 1'de NLR4sh degeri NLRon'den diisiik saptandi
(p=0,004). Ayrica Grup 2'de RDWPR4sh degeri RDWPRon'ye gore
daha duslik bulundu (p=0,041).

SONUC: Bu calismada AP ve ARP'li cocuklarin tani ve takibinde
ilk 48 saat icindeki RDW, RDWCaR, NLR ve RDWPR degerlerinin
onemli oldugunu belirledik.
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ABSTRACT

OBJECTIVE: In this study, we aimed to retrospectively evalu-
ate the significance of new hematological parameters in the
diagnosis of the inflammatory process of acute pancreatitis in
children diagnosed with acute pancreatitis (AP) and acute re-
current pancreatitis (ARP). This is the first study in the literature
assessing new hematological parameters (Red cell distribution
width (RDW), red cell distribution width to calcium ratio (RDW-
CaR), neutrophile to lymphocyte ratio (NLR), lymphocyte to mo-
nocyte ratio (LMR), platelet to lymphocyte ratio (PLR), Red cell
distribution width to platelet ratio (RDWPR) and mean platelet
volume (MPV)) in children with pancreatitis retrospectively.

MATERIAL AND METHODS: The medical records of 55 patients,
who were admitted to the hospital between January 2014 and
December 2019 were diagnosed with AP and ARP, were exami-
ned retrospectively. RDW, RDWCaR, MPV, NLR, LMR, RDWPR and
PLR values at 0 and 48 hours were evaluated retrospectively.
Group 1 consists of patients with acute pancreatitis, Group 2
consists of patients with acute recurrent pancreatitis. A p value
of <0.05 was considered statistically significant.

RESULTS: RDWash values of Group 1 and Group 2 were found to
be significantly lower than RDWon values (p<0.001 and p=0.006,
respectively). RDWCaRash values in both groups were also found
to be significantly lower than RDWCaRoh (p= 0.003 and p=
0.012, respectively). NLR4sh value was detected to be lower than
NLRoh in Group 1 (p= 0.004). Moreover, the RDWPRash value was
found to be lower compared to RDWPRoh in Group 2 (p=0.041).

CONCLUSIONS: In this study, we determined that RDW, RDW-
CaR, NLR and RDWPR values within the first 48 hours were im-
portant in the diagnosis and follow-up of children with AP and
ARP.
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INTRODUCTION

Childhood pancreatitis has been diagnosed
with an increasing frequency in the past 20
years. While life-threatening complications de-
velop in nearly 20% of childhood pancreatitis,
the mortality rate is less than 5% (1 - 3). Acute
pancreatitis (AP) is a disease in which reversible
structural and functional alterations are chara-
cterized by the presence of inflammatory cells,
interstitial edema, and various degrees of nec-
rosis (1). The number and distribution of leuko-
cytes are associated with the immunological
status of the patient and the etiology of the
infection (4). The changes in the distribution
of blood cells during the infection, inflammati-
on, and malignant diseases may alter complete
blood count (CBC) parameters (5). Red cell dist-
ribution width (RDW) is a marker characterized
by the changes in the size of red blood cells
found in the circulation and it is routinely inclu-
ded in CBC.The upper limit of RDW is 15.5% (6).
High RDW levels in AP patients are considered
to be associated with the suppression of hema-
topoiesis as a response to systemic inflammati-
on and the transition of big-sized immature red
blood cells into the peripheral blood (7). High
neutrophile to lymphocyte ratio (NLR) indicates
mortality risk in patients with sepsis and trauma
(8). In recent analyses, the normal range of NLR
was found as 0.78-3.53 (9). Increased NLR is an
indicator of poor prognosis for pancreatitis (10).

Platelet to lymphocyte ratio (PLR) is a parameter
used in the follow up of cardiovascular events,
sensorineural hearingloss,andrheumatoidarth-
ritis-associated interstitial lung disease (11 - 16).
In a retrospective and cross-sectional study
including 301 children, it was found that mean
platelet volume (MPV), NLR and PLR were sig-
nificant markers in the differential diagnosis
of diseases that progress with inflammation
such as acute appendicitis, mesenteric lymp-
hadenitis and familial mediterranean fever (17).
MPV is included in the CBC as an assessment
of platelet functions, and it is used for the di-
agnosis of some inflammatory diseases. MPV
is the marker of active platelets. While high
MPV levels in diseases such as diabetes melli-
tus, cardiovascular diseases and cerebrovas-
cular diseases indicate that the inflammatory
process is mild, low MPV levels were found in
diseases such as ulcerative colitis, rheumato-
id arthritis, ankylosing spondylitis and familial

mediterranean fever (FMF) (18). In this study,
we aimed to investigate the significance of new
hematological parameters at 0 and 48 hours in
the diagnosis by reviewing the medical recor-
ds of the patients diagnosed with AP and ARP.

MATERIALS AND METHODS

This study was carried out retrospectively by
examining the medical records of 55 patients
who were diagnosed with AP and Acute Re-
current Pancreatitis (ARP) in the pediatric clinic
of Afyonkarahisar Health Sciences University
Faculty of Medicine Department of Pediatrics
between January 2014 and December 2019. Pa-
tients in the study were divided into 2 groups:
those with AP were in group 1 and those with
ARP were in group 2. The cases in both groups
had mild pancreatitis based on Atlanta criteria
(1). Etiology, demographic characteristics, hos-
pitalization time and abdominal pain duration
were evaluated in the patients with AP (group
1) and ARP (group 2). Red cell distribution wi-
dth (RDW), red cell distribution width to pla-
telet ratio (RDWCaR), MPVPR, neutrophile to
lymphocyte ratio (NLR), lymphocyte to mono-
cyte ratio (LMR), RDWPR, and PLR of the cases
were evaluated at 0 and 48 hours of admission.
Patients with a diagnosis of chronic pancrea-
titis and a lack of records were excluded from
the study. The diagnosis of AP and ARP was
made based on INSPPIRE criteria. AP is chara-
cterized by the presence of two of three crite-
ria including abdominal pain compatible with
pancreatitis, amylase or lipase levels three ti-
mes higher than normal and imaging records
compatible with pancreatitis. The diagnosis of
ARP was made by the occurrence of AP atta-
cks at two different times, the presence of pa-
inless periods for =1 month, or normal levels
of amylase and lipase between the attacks (1).

Ethical Committee

The ethics committee approval for the study
was obtained from the Clinical Research Ethics
Committee of Afyonkarahisar Health Sciences
University, Faculty of Medicine, with the decisi-
on number of 2019/3.

Statistical Analysis

Data were analyzed by using the SPSS 20.0 sta-
tistical package program. Categorical variables
were given as percentage and frequency, and



continuous variables were expressed as mean
and standard deviation. Patients were grouped
as AP (group 1) and ARP (group 2); and accor-
dingly, data were analyzed. Categorical variab-
les were tested by chi-square test while continu-
ous variables were compared by Mann-Whitney
U test and Wilcoxon signed-rank test. P value of
<0.05 was accepted as statistically significant.

RESULTS

Demographic characteristics and duration of
abdominal pain and length of hospital stay
were shown in Table 1.

Table 1: Demographic Characteristics of the Patients

Abdominal
BMI pain Hospitalization
Meanage | pvalue | Sex | pvalue | o, o | pvalue | g P | Pyalue | TOER SO

p value
sssss urati
days

GGGGG 99:446 | P=0919 | 23F | P=0.422 | -012%123 | P=0312 | 25¢16 | P=0.428 73136 P=0.521
(n=43) (53.5%)

GGGGGGG .03£4.98 8E
(n=12) (66.7%)

In terms of the etiology of the cases, there
were idiopathic (88.5%), stone (2.3%), trauma
(2.3%), infections (4.6%) and coledochal cho-
ledochal cyst (2.3%) in group 1; and idiopathic
(50%), congenital abnormalities of the pancre-
atic duct (8.3%), allergy (8.3%), autoimmunity
(8.3%) and genetic causes (25%) in group 2.

RDWawas 15.37+2.63ingroup 1and 15.93+2.84
in group 2; and RDW.s» was 13.15+0.93 in group
1and 12.77+0.62 in group 2. No statistically sig-
nificant differences were found between both
groups in RDWo and RDWash values (p=0.575
and p=0.274, respectively). It was found that
the RDW.sn value of group 1 was significantly
lower compared to the RDWo value (p<0.001).
Also, the RDW.sn value of group 2 was signifi-
cantly lower than the RDWa value (p=0.006).

In group 1, RDWCaRa was 1.57+0.28 and RDW-
CaRssn was 1.38+0,11 whereas RDWCaRon was
1.63+0.31 and RDWCaRsh was 1.34+0.11 in
group 2; and there was not a statistically signifi-
cant difference between groups for RDWCaR0Oh
(p=0.571), Also, RDWCaRus was not significantly
different between the groups (p=0.126). It was
also found that the RDWCaR:s» value was signifi-
cantly lower than the RDWCaRa value in group
1 (p=0.003).In group 2, the RDWCaRasvalue was
found to be significantly lower compared to the
RDWCaRaw value (p= 0.012). In Group 1, NLRox
was 3.98+3.36 and NLRss» was 2.41+£2.34 whe-
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reas they were 3.92+3.28 and 3.30+2.30 respec-
tively in group 2. No statistically significant dif-
ference was found in NLRo» and NLR:sh between
both groups (p=0.823; p=0.070). It was found
that NLRush values were significantly lower than
NLROh in group 1 (p=0.004). In group 2, no
statistically significant difference was found
between NLR values at 0 and 48 hours (p=0.130).

In group 1, LMRa was 5.07+2.93 and LM-
Rssn was 5.93+3.39; and they were 4.51+£2.26
and 5.89+4.23 respectively in group 2. The-
re was no statistically significant differen-
ce between the groups in terms of LMR at
0 and 48 hours (p=0.684; p=0.721). Moreo-
ver, no statistically significant difference was
found between the LMRas and LMRss values
of group 1 and group 2 (p=0.181; p=0.692).
PLRoh and PLRas» values were 175.94+100.31 and
142.84+59.99, respectively in Group 1. In group
2, PLRon was 177.22+115.41 and PLR«» was
150.81+85.68.There was not a statistically signi-
ficant difference between the PLR values of both
groups at 0 and 48 hours (p=0.887; p= 0.919).
Besides, no statistically significant differences
were found between PLR values at 0 and 48
hoursingroup 1andgroup 2 (p=0.131;p=0.431).
In group 1, mean the platelet volume to plate-
let ratio (MPVPR)o» was found as 0.03+0.007 and
MPVPRss»was found as 0.03+0.017. These values
were found to be 0.03+0.012 and 0.03+0.007 in
group 2, respectively. No statistically significant
difference was found in MPVPRs and MPVPRagn
between both groups (p=0.289). MPVPRss: valu-
es in group 1 and group 2 were not found to
be statistically significant (p=0.338). Besides,
no significant difference was detected betwe-
en MPVPR values at 0 and 48 hours in group
1 (p=0.362). Moreover, the difference betwe-
en MPVPR values at 0 and 48 hours was not
statistically significant in group 2 (p=0.692).

RDWPRo and RDWPRas values of group 1 were
0.05+0.015 and 0.004+0.021, respectively. In
group 2, they were 0.06+ 0.019 and 0.04+ 0.010,
respectively. When RDWPRs and RDWPRash va-
lues were compared between both groups, no
statistically significant difference was found
(p=0.121;p=0.639).Moreover,nostatisticallysig-
nificant difference was seen between RDWPRoh
and RDWPRs. values in group 1 (p=0.074).
In group 2, RDWPRss, value was found to be
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significantly lower than RDWPRw (p=0.041).
A comparison of laboratory values of child-
ren with pancreatitis was is shown in Table 2.

Table 2: Comparison of the laboratory values of pancreatitis
patients

Parameters GROUP 1 GROUP 2 p value

(0-48 hours)

p value
(Group 1)
(0-48 hours)
<0.001

p value
(Grup 2)
(0-48 hours)
0.006

RDW 0 hour
48 hour
RDWCaR 0 hour
48 hour

15.37£2.63
13.15+0.93
1.57+0.28
1.38£0.11
our 3.98£3.36
48 hour 2.41£2.34
5.07x2.93
48 hour 5.93+3.39
175.94£100.31
142.84£59.99

15.93+2.84 0.575
12.77+0.62 0.274
1.63+0.31 0.571
1.3420.11 0.126
3.92+3.28 0.823
3.30£2.30 0.070
4.51£2.26 0.684 0.181 0.692
5.89+4.23 0.721

177.22+115.41 0.887 0.131 0.431

150.81+85.68 0919

0.003 0.012

0.004 0.130

48 hour
MPVPR 0 hour

48 hour
RDWPR 0 hour

48 hour

0.03+0.007
0.03+0.017
0.05+0.015
0.04+0.021

0.03+£0.012 0.289 0.362 0.690
0.03£0.007 0.338
0.06+0.019 0.121 0.074 0.041
0.04+0.010 0.639

DISCUSSION

Some simple hematological prognostic mar-
kers were used to determine the diagnosis, se-
verity and mortality of adult pancreatitis. RDW,
which is one of the hematological parameters,
is included in the complete blood count panel.
It measures the RDW in the circulation and is
generally used in the differential diagnosis of
anemia. RDW is a common blood test parame-
ter that measures the degree of red blood cell
heterogeneity and has the benefits of being
precise, easy to measure, and quantitative. Ac-
cording to several research studies, RDW is an
early prognostic marker linked to fatalities in AP
patients, and when the RDW > 13.55%, patients
were considerably more likely to be admitted to
the ICU (19). In the study by O’Connell et al. whi-
ch was carried out with 185 adult AP patients,
RDW level was reported to be above the upper
limitin 23 (%12) of the patients and it was asso-
ciated with hospitalization in the intensive care
unit. Even though RDW has been the subject of
numerous investigations, it s still unknown how
RDW increases in AP (6). According to some re-
searchers, the production of numerous inflam-
matory mediators and cytokines that inhibit
red blood cell maturation may be the reason for
high RDW in severe AP (7). High RDW is thou-
ght to be associated with the suppression of
hematopoiesis and erythrocyte maturation as a
result of systemic inflammatory response (6, 7).

Yilmaz et al. reported that RDW was a beneficial
markerfordetermining prognosisin264 patients
with AP (20). In our study, no statistically signi-
ficant difference was found between groups in
terms of RDW levels In the study by Senol et al.,
it was reported that high RDW levels at the time

of diagnosis were an independent risk factor
for mortality in adult patients with AP (7). Also,
Zhang et al. determined that RDW was a more
valuable prognostic factor in 42 patients with
AP based on APACHEIlI and SOFAS scores (19).

In a retrospective case-control study involving
301 hospitalized patients with AP from China,
Wang et al. reported that the Mild AP group had
lower levels of RDW than the severe AP group
(21). In our study in both groups, RDW.s»values
were found to be significantly lower compared
toRDWoanvalues (p<0.001ingroup 1and p=0.006
in group 2). Low RDW.s values can be consi-
dered as an indicator of response to treatment.

In their study with 312 patients with AP (inc-
luding 92 with severe AP), Gravito Soares et al.
reported an RDWo» value > 13.0 and an RDW-
CaRoh >1.4; and concluded that they were re-
liable markers in determining the severity of
pancreatitis. RDWCaR was 2.0+0.3 in pancrea-
titis resulting in mortality and it was found as
1.6£0.3 in the survived ones; and no statistically
significant difference was found between both
(p=0.001). They also reported that RDWCaRo>
1.4 was a good marker and >1.7 was a better
marker for the determination of pancreatitis se-
verity (22). In our study, RDWCaRa was found as
1.57+0.28 in group 1 and 1.63+ 0.31 in group 2.
Although the ratio in group 2 was found to be
higher than in group 1, the difference was not
statistically significant (p=0.57). RDWCaRas was
found as 1.38+0.11 in group 1 and 1.34+0.11 in
group 2. No statistically significant differences
were found between groups 1 and 2 in terms
of RDWCaRs and RDWCaR«sn (p=0.13). While
a high RDWCaR was found to be important in
determining mortality in the study by Gravito
Soares, it was also indicated in our study that
RDWCaR was higher in the patients with ARP.

Azab et al. found that a high NLR was more sig-
nificant in determining the clinical course of
pancreatitis in patients with acute pancreatitis
(23).In addition, Binnetoglu et al. indicated that
the prognostic value of NLR might be contro-
versial since antibiotic use may affect leukocyte
count by alleviating the inflammatory process
in AP patients (24). Gulen et al. also showed
that NLR and RDW were not effective in deter-
mining mortality within the first 48 hours in 322
adult patients with AP (25). Also, O'Connell et



al. found intensive care admission rates as high
in AP patients whose NLR was above 5. More-
over, they reported that the mortality rate was
significantly increased in the patients whose
RDW and NLR were high at the same time (RR
9.9; P=0.04) (6). In our study, NLRh value was
found to be significantly lower than the NLROh
in group 1 consisting of patients with AP (p=
0.004). However, no statistically significant dif-
ference was found in group 2 including patients
with ARP (p=0.130). Jain et al reported that an
increase in serial NLRs is associated with a poo-
rer prognosis in patients with severe pancrea-
titis (26). In our study, NLR at 0 hour was found
to be higher than the ratio at 48 hours in child-
ren with AP; and this was evaluated in favor of
inflammation. In our study, the lower NLRus» va-
lues can be interpreted as a prognostic factor
for good prognosis. Cho et al. found NLR and
PLR values as 13.8+15.3 and 269.5+246.6, res-
pectively in their study including 243 patients
with APs who had a history of gallstones and
alcohol use in their etiology. They reported that
NLR and PLR were significantly high in AP as-
sociated with gallstones and they were impor-
tant in determining the severity of disease (27).

PLR has been suggested to be a predictor of th-
rombotic and inflammatory disorders. PLR was
discovered to be anindependent risk factor that
affected survival in individuals with many diffe-
rent types of cancer, including pancreatic and
colorectal cancer (28). [lhan et al. found that NLR
was significantly higherin 14 patients who expe-
rienced AP during pregnancy, and they showed
that there was not a statistically significant dif-
ference between PLR and RDWPR In our study,
RDWPR:sn value in group 2 was found to be sig-
nificantly lower than RDWPR (p=0.041), but no
significant difference was found in group 1 (29).

PLR was not found to be significant in pancre-
atitis patients in our study. Zhou et al. repor-
ted that only RDW was reliable and suitable for
the determination of severe AP and mortality in
406 patients with AP who were admitted to a
tertiary hospital (30). Moreover, Cetinkaya et al.
reported that the use of RDWPR was benefici-
al in the identification of mortality in 102 adult
patients with AP (31). Zhang et al. reported that
the RDW was higher in non-surviving severe
acute pancreatitis (SAP) patients than in sur-
viving SAP patients and had better prognostic
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value for SAP patients than APACHE Il and SOFA
scores. RDW may be associated with mortality of
severe acute pancreatitis patients (32). In additi-
on, Wang et al. reported that the RDW-albumin
ratio could be an accurate biochemical indica-
tor that can be compared with scoring systems
such as BISAP, the Ranson score and MCTSI in
their study of 212 adult patients with mild panc-
reatitis and 89 patients with severe pancreatitis
(33). However, further multicenter studies are
needed to confirm the appropriate diagnos-
tic significance of the findings of this study.

Our study has some limitations such as its retros-
pective design and conduction in a single cen-
ter. This is the first study in the literature evalu-
ating RDW, RDWCaR, NLR, LMR, PLR and MPVPR
children with AP. It is required to carry out more
comprehensive and large studies on the para-
meters which have prognostic significance in
the evaluation of the severity of AP in children.
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