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ABSTRACT

Background/Aims: In 80% of the patients, Acute pancreatitis (AP) occurs as a self-limiting disease that does not require any specific
treatment; however, in 20% of the cases it occurs in its clinically severe form that may lead to local or systemic complications. The aim
of this prospective study was to examine the relationship between the neutrophil to lymphocyte ratio (NLR) and the systemic compli-
cations and severity of AP.

Materials and Methods: This prospective study included 100 patients with AP. Age, sex, NLR, Ranson scores and the revised Atlanta
classification of the patients were recorded. The patients were divided into two groups according to the Ranson scores as mild and
severe AP. According to the Revised Atlanta classification, the patients were divided into two groups as mild and moderate+severe AP.
Results: According to the Ranson score, NLR at the time of admission and at the 48th hour in the severe group was found to be statis-
tically higher than the mild AP group (p<0.01). The receiver operating characteristic (ROC) curve analysis was performed to determine
the cut-off value of NLR at the emergency department in order for it to be used for distinguishing AP patients with and without systemic
complications. The area under the ROC curve was 0.81. Sensitivity and specificity were 87.50% and 69.05%, respectively, when the NLR
cut-off value was >7.13.

Conclusion: Neutrophil to lymphocyte ratio is associated with severe AP. We also regard NLR as a valuable parameter for predicting the

development of systemic complications in patients with AP.
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INTRODUCTION

Acute pancreatitis (AP) is an inflammatory disease of the
pancreas that may involve the surrounding tissue and
distant organ systems (1-3). AP is one of the most com-
mon gastrointestinal system diseases that require hos-
pitalization. Annually, 270,000 patients are hospitalized
due to AP just in the United States, and the in-hospital
treatment costs are higher than US$2.5 billion/year (4).
In 80% to 90% of the patients, AP occurs as a self-limit-
ing disease that does not require any specific treatment;
however, in 10% to 20% of the cases, it occurs in its clin-
ically severe form that may cause local or systemic com-
plications (5). Our treatment goal must be to diagnose

severe cases early and to limit the complications (5). Early
diagnosis of severe AP is critical for starting supportive
treatment in time, recognizing complications as soon as
possible, and referring the patients to suitable centers
(B). In order to plan treatment according to the severity
of the disease scoring systems, multiple criteria and some
serum markers are used to recognize patients at risk for
severe disease and the development of complications.
One of these indicators could be the neutrophil-to-lym-
phocyte ratio (NLR). The NLR is calculated by dividing
the number of neutrophils in the peripheral blood by the
number of lymphocytes. According to the current liter-
ature, the NLR is accepted as a parameter that reflects
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the negative effects of high neutrophil numbers that in-
dicate an acute inflammatory response and the effects of
low lymphocyte numbers that indicate the deterioration
in the general health condition and physiological stress
together (7,8). High NLRs have been associated with poor
prognosis in benign and malignant clinical conditions
(9). The NLR can be calculated quickly and simply using
a complete blood count in the emergency department,
and studies have shown that the NLR provides valuable
information for interventions during the critical hours
(10). The aim of this prospective study was to evaluate
the association of the NLR with the severity and systemic
complications of AP.

MATERIALS AND METHODS

Study population and study protocol

This prospective observational cohort study was con-
ducted in the emergency department of a tertiary hospi-
tal that treats 300,000 patients/year. A total of 100 con-
secutive patients with a diagnosis of AP between June
2014 and January 2015 were included in the study.

Inclusion criteria

All patients diagnosed with AP were included in the study.
The diagnosis of AP was based on the presence of two
or more of the following (11): abdominal pain consistent
with AP (acute onset, often radiating to the back, con-
tinuous, and severe pain), elevation over three times the
upper normal limit of serum amylase/lipase, and charac-
teristic findings of AP on contrast-mediated computed
tomography (CT), magnetic resonance imaging, or ab-
dominal ultrasonography (USG).

Exclusion criteria

Exclusion criteria were patients <18 years old, pregnant
patients, patients with onset of symptoms >48 h ago,
patients with hemoproliferative disease, patients receiv-
ing chemotherapy (in the previous month), patients with
chronic liver disease, patients on steroids or antibiotics,
patients who have received blood transfusion (in the pre-
vious month), and patients with findings or symptoms of
infections of other organ systems.

The vital findings, demographic characteristics, NLR cal-
culated on admission and at 48 h (NLR48), and laborato-
ry findings were recorded. According to the revised At-
lanta classification, the AP cases were divided into three
groups: mild, moderate, and severe AP. The revised At-
lanta Score was calculated for all patients. Patients with
mild AP according to the revised Atlanta classification
were given 1 point, patients with moderate AP were given
2 points, and patients with severe AP were given 3 points.

Owing to the fact that there were less than five patients
in the severe risk group, patients in this group were in-
cluded in the moderate risk group. The Ranson scores of
the patients were calculated and recorded on the study
forms. A total of two groups were formed. Patients with
Ranson scores of <3 points were classified as mild, and
patients with Ranson scores of >3 points were grouped
as severe AP. Patients were divided into AP with and
without systemic complications. Patients were grouped
into quartiles according to their NLR values on admission,
and four groups were formed. Patients with an NLR lower
than the first quartile (NLR <3.68; n=25) were catego-
rized in Group 1, patients with an NLR value between the
first and the second quartiles (3.69<NLR<6.03; n=25) in
Group 2, patients with an NLR value between the second
and the third quartiles (6.04<NLR<10.28; n=25) in Group
3, and patients with an NLR value higher than the third
quartile (NLR >10.28; n=25) in Group 4.

The duration of hospital stay, the need for intensive care,
the need for surgical treatment, and the development of
complications were assessed. One month after having
been discharged from the hospital, patients were exam-
ined by abdominal USG for local complications and, if
clinically necessary, with additional CT scans. Samples for
complete blood count were obtained from the peripheral
blood. Samples of peripheral blood were placed in Eth-
ylene diamine tetra acetic acid (EDTA) tubes. A complete
blood count was performed by an automated analyzer
(Siemens ADVIA 120 hematology analyzer; Siemens, Es-
chborn, Germany). The NLR values were calculated by di-
viding the neutrophil number in the peripheral blood by
the lymphocyte number.

Statistical analysis

Statistical analysis was performed using the Statistical
Package for the Social Sciences version 15 for Windows
(SPSS Inc,; Chicago, IL, USA). Both visual (histogram and
probability graphs) and analytical (Kolmogorov-Smirnov
and Shapiro-Wilk tests) methods were used to determine
whether data were normally or non-normally distributed.
Descriptive variables were expressed as mean+standard
deviation (SD) for data that were normally distributed and
as median and interquartile range (IQR) for variables that
were not normally distributed. For comparison of the dif-
ferences between the groups, the Mann-Whitney U test
and independent t-test were used for quantitative vari-
ables, and the chi-square test and Fisher's exact test were
used for categorical variables. Patients were divided into
four groups according to their NLR values on admission.
The differences between these groups were analyzed us-
ing the Kruskal-Wallis test. The comparison between the
two groups was made using the Mann-Whitney U test
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and the Bonferroni correction. The usability of the NLR
on admission and at 48 h for predicting the development
of systemic complications was assessed using a receiver
operating characteristic (ROC) curve. The cut-off value
was calculated using the Youden's J index. A p value of
<0.05 was accepted as statistically significant with 95%
confidence interval (Cl).

Written informed consent was obtained from all patients
prior to enrollment to the study. Ethics Committee of
Konya Training and Research Hospital (2014/74) ap-
proved the study protocol in accordance with the Decla-
ration of Helsinki and Good Clinical Practices.

RESULTS

A total of 100 patients including 60 (60%) females and 40
(40%) males were included in the study. The youngest pa-
tient was 19 years old, and the oldest was 92 years old. The
mean age of the patients was 58.55+18.42 years. Whereas
51 (51%) patients presented with abdominal pain typical
for pancreatitis, 47 (47 %) presented with non-specific ab-

Table 1. Demographic findings of the patients

Age, year, mean+SD 58.565+£18.42
Gender, n (%)
Male 40 (40%)
Female 60 (60%)
Etiology, n (%)
Gallbladder stone 61 (61%)
Other causes 39 (39%)
Complaint, n (%)
Typical epigastric pain 51 (51%)
Non-specific abdominal pain 47 (47 %)
Other 2 (2%)

Duration of hospital stay, days, median (IQR) 4 (3)
2(2)

1(2)

Ranson score at 48 h, median (IQR)
CTSl score

CTSlI score: computed tomography severity index

dominal pain, and 2 (2%) presented with deterioration of
the general condition. Five (5%) patients required intensive
care, and 4 (4%) patients required mechanical ventilation.
Ninety-seven (97 %) patients were discharged with recov-
ery, but 3 (3%) died due to multiple organ failure. Table 1
shows the demographic characteristics of the patients.

Local complications developed in 10 (10%) patients, and
systemic complications developed in 16 (16%) patients
(Table 2). Patients were divided into two groups accord-
ing to the Ranson scores: mild (<3 points) and severe
(=28 points) AP. A statistically significant difference was
determined with respect to the NLR of the two groups
(p<0.001; 4.56 (4.74) and 9.60 (13.68) values of median
(IQR) NLR in the mild and severe groups, respectively).

According to the revised Atlanta classification, 81 (81%) pa-
tients had mild AP and 19 (19%) had moderate or severe AP.
These two groups were compared with respect to demo-
graphic characteristics, laboratory results on presentation,
surgical treatment, and local and systemic complications. A
statistically significant difference was observed between the
NLR calculated for the two groups formed according to the
revised Atlanta classification (p<0.001) (Table 3).

For the correlation analyses, we identified the presence
of a statistically significant and positive correlation be-
tween the admission NLR, the Ranson score, the revised
Atlanta score, and the duration of hospitalization (p<0.001;
r=0.551, 0.451, and 0.495, respectively). Systemic compli-
cations developed in 4% (1 patient) of the patients in the
first NLR quartile. This rate increased up to 40% (10 pa-
tients) in the fourth NLR quartile (p<0.001). The Ranson
score was 23 in 16% (4 patients) of the patients in the first
NLR quartile, whereas this rate increased up to 60% (15
patients) in the fourth NLR quartile (p<0.001) (Table 4).
The NLR was higher in all biliary and non-biliary AP types
with systemic complications than in AP without com-
plications (p<0.05) (Table 5). A ROC curve analysis was
performed to determine the cut-off value of the NLR in
emergency service in order for it to be used to distinguish
patients with AP with and without systemic complications.
The area under the ROC curve (AUC) was 0.81. Sensitivi-

Table 2. Systemic and local complications that the patients developed

Systemic complications MOF Renal failure ~ Metabolic acidosis Pleural effusion Hypocalcemia ARDS
Patients (n=16, 16 %) 3 (3%) 7 (7%) 4 (4%) 7 (7%) 4 (4%) 2 (2%)
Local complications Pancreatic Pancreatic Intra-abdominal Pancreatic Splenic vein

necrosis pseudocyst abscess ascites thrombosis
Patients (n=10, 10%) 2 (2%) 3 (3%) 1(1%) 7 (7%) 1 (1%)

Some patients developed more than one systemic and local complications

MOF: multiple organ failure; ARDS: acute respiratory distress syndrome
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ty and specificity were 87.50% and 69.05%, respectively,
when the NLR cut-off value was >7.13 (positive predictive
value (PPV): 35%, negative predictive value (NPV): 96.7%,
positive likelihood ratio (+LR): 2.83, and negative likelihood
ratio (-LR): 0.18; p<0.001) (Figure 1). A ROC curve analy-

sis was performed to determine the cut-off value of the
NLR48 in order to be used to distinguish patients with AP
with and without systemic complications. The AUC was
0.93. Sensitivity and specificity were 93.75% and 88.10%,
respectively, when the NLR48 cut-off value was >6.2

Table 3. Demographic, laboratory, and clinical properties according to the revised Atlanta classification

Revised Atlanta classification

Mild AP (n=81) Moderate+severe AP (n=19) p
Gender, n (%)
Male 28 (34.6%) 12 (63.2%) 0.022
Female 53 (65.4%) 7 (36.8%)
Etiology, n (%)
Gallstone 48 (59.3%) 13 (68.4%) 0.46
Other causes 33 (40.7%) 6 (31.6%)
Procalcitonin, ng/mL 0.10 (0.17) 0.52 (1.28) <0.001
Procalcitonin48, ng/mL 0.06 (0.18) 1.07 (5.04) <0.001
CRP, mg/L 7.8 (14.90) 32 (101.60) 0.001
CRP48, mg/L 28 (74.29) 170 (73) <0.001
NLR 5.01 (5.10) 16 (13.81) <0.001
NLR48 2.42 (2) 12 (7.24) <0.001
Amylase, IU/L 1459 (1516) 1865 (1295) 0.255
Local complication, n (%) 0 (0%) 10 (52.6%) <0.001
Systemic complication, n (%) 0 (0%) 16 (84.2%) <0.001
Surgical treatment, n (%) 21 (25.9%) 8 (42.1%) 0.162

NLR: neutrophil-to-lymphocyte ratio; CRP: C-reactive protein

Parameters were expressed as median (IQR) and mean+SD; parameters with 48 written beside them are values measured at 48 h

Table 4. Complications and scores of the NLR quartiles

Group 1 (n=25) Group 2 (n=25) Group 3 (n=25) Group 4 (n=25)
NLR

NLR NLR NLR
<3.68 3.69-6.03 6.04-10.28 >10.28 p
Ranson score, n (%)
<3 21 (84%) 22 (88%) 14 (56%) 10 (40%) <0.001
>3 4 (16%) 3 (12%) 11 (44%) 15 (60%)
CTSl score, n (%)
0-1 17 (68%) 16 (64 %) 12 (48%) 8 (32%) 0.011
2-3 8 (32%) 9 (36%) 11 (44%) 11 (44%)
4-6 0 (0%) 0 (0%) 2 (8%) 6 (24%)
Surgical treatment, n (%) 6 (24%) 7 (28%) 8 (32%) 8 (32%) 0.91
Local complications, n (%) 0 (0%) 0 (0%) 4 (16%) 6 (24%) 0.007
Systemic complications, n (%) 1(4%) 0 (0%) 5 (20%) 10 (40%) <0.001

NLR: neutrophil-to-lymphocyte ratio; CTSI score: computed tomography severity index
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Table 5. Comparison of NLR and NLR48 in patients with and without systemic complications

Systemic Systemic
complicationspresent complicationsabsent
(n=16) (n=84) p

Acute gallstone pancreatitis (n=61) n=11 n=50

NLR 19.2 (20.10) 5.89 (5.41) 0.001

NLR48 12.7 (6.28) 2.41(2.10) <0.001
Acute pancreatitis due to other causes (n=39) n=5 n=34

NLR 9.3 (13.60) 4.15 (5.63) 0.04

NLR48 9.76 (4.44) 2.79 (2.39) 0.002
All acute pancreatitis (n=100) n=16 n=84

NLR 14.15 (18.93) 5.15 (5.49) <0.001

NLR48 11.65 (6.27) 2.53 (2.46) <0.001
The NLRs with 48 written beside them are values calculated at 48 h; parameters were expressed as median (IQR)
Table 6. The ROC analysis of inflammation markers in predicting the development of systemic complications

Sensitivity Specificity
AUC (95% CI)  Cut-off (%) (%) +LR -LR PPV (%) NPV (%) p

WBC, x103%/uL 0.80 (0.71-0.87) 12.7 81.25 76.19 3.41 0.25 39.4 95.5 <0.001
WBC438, x103/uL 0.89 (0.82-0.95) 111 875 84.52 5.65 0.15 51.9 97.3 <0.001
NLR 0.81 (0.72-0.88) 713 875 69.05 2.83 0.18 35.0 96.7 <0.001
NLR48 0.93 (0.86-0.97) 6.2 93.75 88.10 7.87 0.07 60.0 98.7 <0.001
CRP, mg/L 0.79 (0.70-0.86) 29.7 62.50 88.10 5.25 0.43 50.0 92.5 <0.001
CRP48, mg/L 0.83 (0.75-0.90) 97.0 87.50 76.19 3.67 0.16 41.2 97.0 <0.001
PCT, ng/mL 0.81 (0.72-0.88) 0.21 87.50 75.0 3.50 0.17 40.0 96.9 <0.001
PCT48, ng/mL 0.82 (0.73-0.88) 0.15 93.75 70.24 3.15 0.08 375 98.3 <0.001

ROC: receiver operating characteristic curve; AUC: area under the ROC curve; +LR: positive likelihood ratio; -LR: negative likelihood ratio; PPV:
positive predictive value; NPV: negative predictive value; NLR: neutrophil-to-lymphocyte ratio; WBC: white blood cell count; CRP: C-reactive

protein; PCT: procalcitonin

The parameters with 48 written beside them are values measured at 48 h

(PPV: 60%, NPV: 98.7, +LR: 7.87, and -LR: 0.07; p<0.001)
(Figure 2). The performance of the inflammation markers
in predicting the development of systemic complications
was assessed. The AUC of the white blood cell (WBC), NLR,
C-reactive protein, and procalcitonin were 0.80, 0.81, 0.79,
and 0.81, respectively (Table 6).

DISCUSSION

In most patients, AP runs a mild clinical course without
complications, requiring only short-term hospitalization.
However, the remaining 20% of the patients have a com-
plicated clinical course. These patients may suffer long-
term intensive care admission, long-term hospitalization,
and invasive interventions, and significant mortality rates
may occur (12). The scoring systems that have been used
to determine the prognosis and severity of AP have var-

ious limitations. The search for new parameters to add
to these scoring systems is one of the active discussions
at present. The NLR value can be calculated quickly and
simply using a complete blood count in the emergency
department. We examined its association with the se-
verity and systemic complications of AP in the present
study. According to the data obtained in our study, the
NLR was significantly higher in the severe AP groups than
in the mild AP groups according to both Ranson scoring
and revised Atlanta classification (p<0.001). Furthermore,
the systemic complications of AP could be detected with
87.50% sensitivity and 69.05% specificity in our study,
when the cut-off level for NLR was 7.13.

Neutrophils provoke the inflammatory cytokine cascades
(interleukin (IL)-6, IL-8, and tumor necrosis factor alpha),
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Figure 1. ROC curve for NLR for systemic complications in patients
with acute pancreatitis

proteolytic enzymes (myeloperoxidase, elastase, colla-
genase, and [B-glucuronidase), and free oxygen radicals
and stimulate inflammation and tissue destruction (13).
It has been observed that these inflammatory mediators
have important effects on the systemic inflammatory re-
sponse during AP (14). An increase in the neutrophil count
indicates the development of systemic inflammatory re-
sponse syndrome (SIRS) and multiple organ failure syn-
drome, which are indicators of severe AP (9). Neutrophils
provoke the inflammatory cascade and SIRS in AP, lead-
ing to a decrease in the lymphocyte count during severe
sepsis, and this is associated with a poor prognosis (15-17).
SIRS, multiple organ failure, and severe sepsis are systemic
complications of AP. Studies have also shown that there
is an association between the low peripheral lymphocyte
count and the severity of the disease in AP cases (18,19).

It has been determined that the NLR is associated with
various abdominal diseases. A previous study published
in 2014 has shown that the NLR is a useful parameter for
the diagnosis of acute appendicitis. In the present study,
among patients who had undergone appendectomy due
to appendicitis, patients with a histopathologically con-
firmed diagnosis of appendicitis had higher NLR values
than those with normal pathology results. In the same
study, patients with complicated appendicitis (perforat-
ed or gangrenous) had higher NLR values than those with
uncomplicated appendicitis (20). It was also shown that a
high NLR was correlated with the severity of the disease in
acute cholecystitis, one of the causes of acute abdomen.

NLR48
100
80
Criterian; =62
Sensitivites53, 76%
-;:-h ificity:
s 6o vk
2
5 T
po0,01
20
0 P R A Y T T S 0 0 B
0 20 40 60 80 100
100-Specificity

Figure 2. ROC curve for NLR48 for systemic complications in patients
with acute pancreatitis

In patients who had undergone cholecystectomy for acute
cholecystitis, an NLR of >3 on admission was seen to be
associated with severe cholecystitis (changes secondary
to cholecystitis, such as bleeding, gangrene, emphysema,
and perforation), long duration of surgery, and prolonged
hospitalization. An NLR value <3 is associated with simple
cholecystitis, short surgery duration, and short hospitaliza-
tion (21,22). It has also been identified that the rate of in-
tensive care admission and the length of hospitalization of
patients with AP increase with an increase in the NLR (23).

In the study they conducted between 2007 and 2011 in-
cluding 629 patients treated with the diagnosis of AP,
Jones et al. (24) examined the association between the
severity of pancreatitis, disease prognosis, in-hospital
mortality, and NLR. They reported that they detect a sig-
nificant association between “the NLR and lymphocyte
count” and the severity and prognosis of pancreatitis and
in-hospital mortality. A total of 283 patients were analyzed
in the study conducted by Azab et al. (23). They demon-
strated that the NLR value is significantly higher in severe
AP cases than in mild-moderate AP cases. They showed
that the NLR is superior to the WBC for predicting inten-
sive care admission on their ROC curve for admission to
the intensive care unit. They also reported the NLR cut-off
value for predicting intensive care admission and duration
of hospitalization as >4.7. On the other hand, Suppiah et al.
(9) divided patients diagnosed with AP into groups of mild
and severe AP according to the 1992 Atlanta symposium
criteria and compared the NLR values of these groups on
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admission, day 1, and day 2. They reported the admission
NLR cut-off value as 10.6, day 1 NLR cut-off value as 8.1,
and day 2 NLR cut-off value as 4.8 in their ROC analysis to
predict patients with mild and severe AP.

In the present study, we performed the ROC analysis in
order to predict the risk of systemic complications in pa-
tients with AP and determined the cut-off levels on both
admissions to the emergency unit and at 48 h. In our study,
the admission NLR cut-off value (>7.13) obtained for pre-
diction of systemic complications was close to the average
of the admission NLR cut-off values obtained by Azab et
al. (23) (cut-off 24.7) and Suppiah et al. (9) (cut-off=10.6).
This demonstrates that our study supports the studies
published by Azab et al. and Suppiah et al. The ROC anal-
yses performed according to the NLR values on admission
were calculated as AUC 0.65 in the study by Azab et al. (23)
(95% CI; p value was not mentioned in their study) and as
AUC 0.68 in the study by Suppiah et al. (9) (95% CI: 0.56-
0.80; p<0.01). In our study, the ROC analysis performed
according to the NLR value on admission was calculated
as AUC 0.81 (95% CI: 0.72-0.88; p<0.01). The AUC value
observed in our study was higher than those observed in
the previous studies; therefore, the validity of the cut-off
level obtained in our study is higher. On the other hand, the
NLR48 cut-off value (>6.2) obtained in our study to pre-
dict systemic complications was higher than that obtained
in the study by Suppiah et al. (9) (cut-off=4.8). However,
the sensitivity, specificity, positivity, and NPVs obtained in
our study were statistically more significant.

In a retrospective study conducted in South Korea, the
NLR on admission and on day 2 was found to be signifi-
cantly higher in the moderate+severe AP group classified
according to the revised Atlanta classification than in the
mild AP group (p=0.01 and p=0.001, respectively) (25). In
the ROC analysis of the same study conducted to pre-
dict progression into organ failure, the cut-off value for
NLR on admission was calculated to be 5.03 (AUC: 0.62,
95% CI:0.51-0.72; p<0.05). In our study, both NLR on ad-
mission and NLR48 were found to be significantly high-
er in the moderate+severe AP group classified according
to the revised Atlanta classification than in the mild AP
group (p<0.001). Additionally, the NLR on admission cal-
culated according to the Ranson score was observed to
be significantly higher in the severe AP group than in the
mild AP group (median (IQR): 9.60 (13.68) vs 4.56 (4.74),
respectively; p<0.001). In our study, parallel to the reli-
gious beliefs of the society, no case of alcoholic pancre-
atitis was observed, and gallstones were observed in the
etiology of 61% of the patients. In the study by Jeon et al.
(25), the etiology of AP comprised alcohol in 51% of the
patients and gallstones in 27.8%. The outcomes of the

study conducted in South Korea (25) and our study were
parallel despite the etiologies of AP being different.

Similar to the studies by Suppiah et al. (9) and Jeon et al.
(25), we investigated the predictive value of the NLR for
systemic complications in patients with AP. In our study,
the cut-off value for prediction of systemic complications
in patients with AP was calculated to be >7.13, which was
different than those observed in the studies by Jeon et al.
(25) (cut-off=5.03) and Suppiah et al. (9) (cut-off=10.6).
This may be due to the varying values of the NLR between
races (23). Patient selection may affect the outcome as
well. Our study is different to other studies with regard to
the patient selection method. Patients with AP were in-
cluded in the studies by both Suppiah et al. (9) and Jeon et
al. (25) without any selection criteria. In our study, some of
the patients (those using steroid or antibiotic medication
and those with hemoproliferative diseases or chronic he-
patic disorders) were not included in the study since the
WBC and, therefore, the NLR values may be affected. An-
tibiotherapy may reduce the inflammation and may affect
the WBC and NLR in the treatment of AP. Thus, the NLR
value on admission is more important because patients
with AP, and especially cases with severe AP, may under-
go antibiotherapy following hospitalization, and hence,
the NLR may be affected. On the other hand, the NLR is
re-calculated 2-3 days after hospitalization, and the re-
sponse to the treatment may be assessed by comparison
of this measurement with those on admission.

The relationship between mortality and the NLR value in
AP has been reported in several studies. Gulen et al. (22)
published a retrospective study in 2015 that divided 332
patients with AP into two groups of alive and dead. They
identified that the NLR is significantly higher (p=0.041)
in the group that had died than in the group that had
survived. In the retrospective study by Li et al. (26), the
NLR was reported to be independently related to mor-
tality in AP according to the outcomes of the univariate
and multivariate analyses (hazard ratio=4.726, 95% CI:
1.627-13.726; p=0.004). Similar to the study by Gulen et
al. (22), higher NLR values were observed on admission
in patients who lost their lives due to AP in the present
study (26) than those survivors (p<0.001). Furthermore,
the ROC analysis performed for the 100-day mortali-
ty prediction revealed an optimal cut-off value of 16.64
for NLR on admission, and the sensitivity and specificity
values were 82.4% and 75.6%, respectively (AUC: 0.80,
95% ClI: 0.74-0.86; p<0.001). Since we aimed to investi-
gate the relationship between development of systemic
complications in AP and NLR in our study, and since our
mortality rate was low, we did not investigate the rela-
tionship between NLR and mortality in AP.
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Our study has some limitations. The first is the sin-
gle-center nature of our study. The second is the lack of
patients with alcoholic pancreatitis in parallel with the
religious beliefs of the community living in the proximity
of our hospital. Our low number of severe AP cases and
low mortality rates are also limitations. The relatively low
number of cases may also be considered a limitation.

Inrecent years, the association between the NLR and the se-
verity of AP has become prominent, and our study has also
demonstrated this association with strong statistical results.
Based on the evidence we presented in our study, we believe
that the NLR as a single parameter is capable of predicting
the systemic complications of AP. We believe that emergen-
cy department physicians should also consider NLR in addi-
tion to the multifactorial scoring systems for predicting the
prognosis of AP in the emergency department.
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