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INTRODUCTION
Acute pancreatitis (AP) is an acute inflammatory disease of the 

pancreas that develops when inactive pancreatic enzymes in the 

pancreatic parenchyma become active for various reasons or 

when the activated enzymes are not sufficiently inactivated (1). 

AP is an important disease that causes morbidity and mortality. 

The annual incidence ranges from 4.9 to 35 per 100.000 (2). In 

the United State, more than 300.000 patients are diagnosed 

with AP annually and approximately 20.000 patients die (3). 

Eighty percent of the cases are mild and recover without serious 

morbidity, but 20% have a severe course. There was no decrease 

in the frequency of severe pancreatitis over time (4). Different 

scoring systems have been developed to assess the severity of 

AP based on clinical and laboratory findings, radiological risk 

factors, severity grading systems, and various serum markers. 

Some of these scoring systems are used in the first hours of 

admission, while others are used in the first 48-72 hours or later. 

However, these predictive models have low specificity due to 

high false positive rates (5). Since the physiological response of 

circulating leukocytes to stress causes an increase in the number 

of neutrophils and a decrease in the number of lymphocytes, the 

ratio of these two subgroups is used as a marker of inflammation 

in inflammatory diseases (6). Severe AP is said to lead to poor 

prognosis, uncontrolled Systemic Inflammatory Response 

syndrome (SIRS) and Multiple Organ Dysfunction syndrome. 

White blood cell (WBC) count  is one of the criteria for SIRS score 

in AP (7). The decreased number of lymphocytes associated with 

an increased number of neutrophils is associated with severe 
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Objective: Acute pancreatitis is an inflammatory disease of the pancreas with local and systemic complications, and high mortality and morbidity. A variety of scoring 
systems have been developed for the early detection of severe acute pancreatitis. However, they are not feasible enough to detect severe patients in the early period. 
This study aimed to investigate the relationship between neutrophil lymphocyte ratio (NLR) and etiology of acute pancreatitis, clinical presentation, early diagnosis of 
severe pancreatitis, length of hospital stay and complications.

Methods: A total of 150 patients with acute pancreatitis and 36 age and gender matched healthy controls were included. NLR was calculated within the first 24 hours 
of admission to the hospital. The results were compared with disease etiology, activity indices, complications, and length of hospital stay.

Results: In patients with acute pancreatitis, NLR levels (7.0±9.3) were found to be significantly higher than in the control group (1.8±0.6) (p<0.05). There was no 
statistically significant difference between biliary and non-biliary pancreatitis groups in terms of neutrophil, lymphocyte, NLR, CRP and sedimentation levels (p>0.05). 
Regarding Ranson’s criteria and Modified Glasgow Prognostic score, NLR was significantly higher in patients with severe pancreatitis (p<0.05). However, there was no 
similar correlation with Balthazar score.

Conclusion: NLR was shown to increase in patients with acute pancreatitis as well as in other inflammatory conditions. NLR may be useful as an easily applicable 
parameter in the early diagnosis of disease and prediction of disease activity in patients with acute pancreatitis.
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sepsis, bacteremia and surgical stress. Neutrophils trigger SIRS 
and inflammatory cascade, while lymphocytes decrease in 
severe sepsis. It has been associated with adverse outcomes 
in patients (6,8,9). The aim of this study was to investigate the 
relationship between neutrophil lymphocyte ratio (NLR) and 
etiology of AP, clinical presentation, early diagnosis of severe 
pancreatitis, length of hospital stay and complications.

METHODS
The study was approved by the Ethics Committee with decision 
no. 481, dated 17.05.2016.

The study included 150 patients who were older than 18 years, 
who had no history of malignant disease, and who were clinically 
and radiologically diagnosed with AP and hospitalized to the 
internal medicine clinic between 01.03.2014 and 01.04.2016. The 
files of the patients were scanned from the Hospital Information 
Management System. The results of radiological examinations 
were retrospectively analyzed in terms of age, gender, length 
of hospital stay, complete blood count, biochemistry, C-reactif 
protein (CRP) and sedimentation rate. We investigated the 
relationship between NLR in the first 24 hours after admission 
and etiology, as well as the relationship between NLR and clinical 
parameters [Ranson’s criteria and Modified Glasgow Prognostic 
Score (mGPS)], inflammation parameters (CRP, sedimentation), 
radiological grading (Balthazar score) and length of hospital stay. 
The severity of pancreatitis was accepted as mild (0-3 points) and 
severe (4-11 points) according to Ranson’s criteria. According to 
mGPS, score ≥3 was considered as severe pancreatitis (10,11). In 
the scales defined by Balthazar et al. (12) the grading was based 
on the degree of necrosis, the presence of inflammation and 
fluid collection. It was classified as mild (0-3 points), moderate 
(4-6 points) or severe (7-10 points) (12). Thirty six gender- and 
age-matched healthy individuals were included in the study as 
the control group.

Statistical Analysis

Statistical analysis was performed using SPSS 22.0. In descriptive 
statistics, categorical data were expressed as number and 
percentage, and continuous data as mean, standard deviation, 
median, maximum and minimum. Normality tests were carried 
out using Kolmogorov-Smirnov test. The comparison of the 
continuous data from two independent groups was made using 
Independent Samples t-test if the assumptions of normality 
were met, and Mann-Whitney U test if not. Kruskall-Wallis test 
was used to compare continuous data in which a maximum of 
two independent groups were provided with the assumptions of 
non-normality. If differences were found between the groups, the 

difference is determined by adjusting the p values. Chi-square 

test was used to analyze categorical variables and Fisher’s Exact 

test was used as the alternative when chi-square test conditions 

were not met. Spearman correlation was used for correlation 

analysis. The effect level and cut-off value were investigated by 

ROC curve. 

RESULTS
A total of 150 patients with AP and 36 healthy individuals 

who met the inclusion criteria were included. Seventy-five AP 

patients (50%) were female and 75 (50%) were male. Of controls, 

12 (33.3%) were male and 24 (66.7%) were female. The mean age 

of the patient group was 54.1±18.2 years and the mean age of 

the control group was 49.1±12.4 years. There was no statistically 

significant difference between the two groups in terms of age and 

gender (p>0.05, Table 1). The etiology of 150 AP cases was biliary 

in 41% (n=61) and non-biliary (alcohol, hypertriglyceridemia, 

drugs, autoimmunity, trauma, idiopathic) in 59% (n=89). The 

Ranson’s criteria score at 48 hours was between 0-3 points (mild 

AP) in 121 patients (80.7%) and between 4-11 points (severe AP) 

in 29 patients (19.3%). According to mGPS within 48 hours after 

admission, 82% of the cases were evaluated as mild AP and 

18% as severe AP. When the patient and control groups were 

compared in terms of neutrophil and lymphocyte levels in the 

first 24 hours after hospital admission, patient group had higher 

neutrophil levels and lower lymphocyte levels than the control 

group (p<0.005). The mean NLR was 7.0±9.3 in the patient group 

and 1.8±0.6 in the control group. NLR was significantly higher in 

the patient group than the control group (p<0.05, Table 1). The 

diagnostic value of NLR in distinguishing AP from the control 

group was investigated by plotting a ROC curve. It was found to 

Table 1. Demographic characteristics and laboratory analysis 
of patients and controls

Patients 
with acute 
pancreatitis

Healthy 
controls

p

Number of subjects 150 36

Gender, female/male 75/75 12/24 0.072

Median age, years 50.0 (49.1±12.4) 55.0 (54.1±18.2) 0.120

Neutrophil 7.8 (8.6±4.8) 4.4 (4.4±1.0) 0.000

Lymphocyte 1.7 (1.8±1.0) 2.7 (2.6±0.7) 0.000

NLR 4.7 (7.0±9.3) 1.7 (1.8±0.6) 0.000

WBC (K/mm3) 11.0 (11.6±5.2) 7.7 (8.0±1.9) 0.000

ESR (mm/S) 20.0 (29.1±27.8) 10.0 (9.7±2.3) 0.000

CRP (mg/L) 26.0 (70.9±100.0) 2.0 (2.6±2.0 ) 0.000

AP: Acute pancreatitis, WBC: White blood cells, CRP: C-reactive protein, ESR: 
Erythrocyte sedimentation rate, NLR: Neutrophil-lymphocyte ratio
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have 95% discriminatory power with an optimal threshold value 

of 3, sensitivity of 95.5% and specificity of 70% (Figure 1). When 

AP patients were evaluated in terms of etiology, mean NLR was 

6.99±8.06 in biliary AP and 6.94±9.78 in non-biliary AP. There 

was no statistically significant difference between biliary and 

non-biliary AP in terms of NLR (p>0.05, Table 2). There was no 

statistically significant difference between biliary and non-biliary 

AP in terms of CRP, sedimentation, neutrophil and lymphocyte 

levels (p>0.005). According to the Ranson’s criteria, mean 

NLR was 9.85±6.70 in patients with severe AP and 6.26±9.72 

in patients with mild AP. NLR was significantly higher in cases 

with severe AP (p<0.01). According to mGPS, mean NLR was 

11.79±10.31 in patients with severe AP and 5.90±8.76 in patents 

with mild AP. The difference between two groups was statistically 

significant (p<0.05). According to the Ranson’s criteria and 

mGPS, CRP levels in patients with severe AP were significantly 

higher than those with mild AP (p=0.003 for Ranson’s criteria 

and p<0.05 for mGPS). There was no difference between the 

groups in terms of sedimentation (p>0.005). According to 

Balthazar score, there was no statistically significant difference 

between NLR, sedimentation, neutrophil and lymphocyte levels 

(p>0.05). However, CRP was highest in severe AP.

When the correlation between NLR and sedimentation, CRP, 

neutrophil and lymphocyte parameters in patients with AP 

was investigated, NLR was found to have positive correlation 

with CRP and neutrophil levels (r=0.296, p<0.001; r=0.727, 

p<0.001, respectively) and negative correlation with lymphocyte 

levels (r=-0.625, p<0.001). There was no significant correlation 

between NLR and sedimentation (r=0.126, p>0.17). There was 

no statistically significant difference between complicated and 

non-complicated cases in terms of NLR (p>0.05). There was also 

no statistically significant correlation between NLR and length of 

hospital stay (p>0.05). 

DISCUSSION
AP is an inflammatory disease of the pancreas with very different 

clinical features, ranging from transient abdominal symptoms 

to death (7). The incidence of AP has increased in many 

European and Scandinavian countries due to increased alcohol 

consumption and increased diagnostic methods (13). Since it is 

sometimes not recognized or diagnosed after death, the actual 

incidence is unknown. But the incidence of AP is assumed to be 

5-35/100.000 (2). Recognition and evaluation of AP at an early 

stage is important in managing the treatment and avoiding 

recurrent episodes of pancreatitis. Gallstones and alcohol are 

the most common causes of AP. Other causes of AP include 

metabolic causes such as hyperlipidemia and hypercalcemia, 

surgical interventions, trauma, endoscopic retrograde 

cholangiopancreatography, infectious causes such as hepatitis B, 

cytomegalovirus and mycoplasma, some drugs, snake poisons 

or scorpion toxins (3). In our study, the etiology of AP was 41% 

biliary and 59% non-biliary (alcohol, hypertriglyceridemia, drugs, 

autoimmunity, trauma, idiopathic). In AP, there is still no easy, 

practical, inexpensive marker or parameter that will allow early 

diagnosis and give us an idea about the course and prognosis 

 
Figure1  Figure 1. ROC curve analysis of neutrophil-lymphocyte ratio 
NLO: Neutrophil-lymphocyte ratio

Table 2. Serum neutrophil-lymphocyte ratio levels in acute 
pancreatitis classified by potential categorical covariables

n NLR p

 Etiology 

 Biliary 61 6.99±8.06 0.572

 Non-biliary 89 6.94±9.78

Ranson’s criteria at 48 hours

1-3; mild pancreatitis 121 6.26±9.72 <0.01*

4-11; severe pancreatitis 29 9.85±6.70

Modified Glasgow Prognostic criteria (within 48 hours)

<3; mild pancreatitis 123 5.90±8.76 <0.01*

≥3; severe pancreatitis 27 11.79±10.31 

Balthazar score

0-3; mild pancreatitis 73 5.80±4.24 0.401

4-6; moderate pancreatitis 38 4.64±2.60

7-10; severe pancreatitis 17 7.29±5.31

NLR: Neutrophil lymphocyte ratio, *Statistically significant
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of the disease. This study investigated whether NLR could be 

used as a parameter in the diagnosis, severity, progression 

and follow-up of AP. Leukocytes are markers of infection and 

inflammation, and are used in prognosis and follow-up in a 

majority of inflammatory diseases. They are also the part of 

many prognostic scoring systems for AP, including Ranson’s 

criteria, Glaskow-Imrie and APACHE II (10,11,14). 

Neutrophils are the most common type of leukocytes in the 

peripheral blood, which are produced from the stem cells 

in the bone marrow and then disseminated into circulation. 

Lymphocytes are specialized cells in the organism and 

carry various antigen receptors that recognize many foreign 

antigens. These receptors play an important role in response 

to these antigens and in the development of immune memory. 

Neutrophils spread inflammation and tissue destruction in AP 

through the activation of inflammatory cytokines [interleukin 

(IL)-6, IL-8 and tumor necrosis factor (TNF) alpha], a range of 

proteolytic enzymes (myeloperoxidase, elestase, collagenase) 

and free oxygen radicals. Lymphocytes increase following the 

initial stress, then fall within the first 24 hours and lymphopenia 

develops. Uncontrolled inflammation is considered to accelerate 

lymphopenia with accelerated apoptosis. Lymphopenia is 

associated with high mortality in patients with septic shock (8,9). 

Pezzilli et al. (15) reported lymphopenia in patients with AP that 

continued on day 1, followed by days 3 and 5 compared to other 

acute abdominal conditions and healthy controls. Consistent 

with the literature, this study found that patients with AP had 

a higher neutrophil level in the first 24 hours than the control 

group. However, lymphocyte level was significantly lower in AP 

group than in the control group (Table 1).

Nowadays, there are many studies in the literature showing the 

relationship between NLR and inflammation as well as various 

diseases. Some of the publications show that NLR can be used as 

an indicator of inflammation in various diseases such as ischemic 

stroke, atherosclerotic diseases, acute coronary syndrome 

and AP along with various types of cancer (16-19). Gibson et 

al. (20) stated that preoperative NLR accurately predicted the 

development of severe cholecystitis. Azab et al. (21) found that 

NLR increased in patients with AP. They also reported that NLR 

was superior to total WBC count or individual neutrophil and 

lymphocyte counts in predicting intensive care unit admission 

and mortality for AP. Our study supports the study by Azab et al. 

(21) and NLR was found to be significantly higher in AP group 

than in the control group. When the etiologic causes of AP were 

divided into two groups as biliary and non-biliary, there was no 

statistically significant difference between two groups in terms 

of NLR in our study (p>0.05). In a study conducted by Kara et al. 

(22), NLR was found to be high in patients with AP. However, there 

was no statistically significant difference between non-biliary 

and biliary AP in terms of NLR. Suppiah et al. (16) reported that 

increased NLR in patients with AP could effectively differentiate 

between patients with mild and severe AP. In our study, NLR in 

the first 24 hours was significantly higher in patients with AP 

than in the control group. In addition, NLR in patients with mild 

and severe AP was significantly higher when stratified according 

to the Ranson’s criteria and mGPS (p<0.05). In a study of patients 

with AP, NLR cut-off value for the severity of the disease was 

suggested to be above 4.7 (21). Our study found that a cut-off 

value of 3 for NLR had 95.5% sensitivity and 70% specificity for 

diagnosis of AP. In recent years, the focus has been on a wide 

variety of clinical parameters, single biochemical markers, 

scoring systems and imaging procedures for the prediction of 

severe AP. Gülen et al. (23) demonstrated that contrast-enhanced 

CT imaging might be effective in determining the diagnosis and 

prognosis of AP. CT results of the patients included in this study 

were also re-evaluated by a radiologist according to Balthazar 

score. However, there was no statistically significant difference 

in terms of NLR when the patients were classified according to 

Balthazar radiological criteria (p>0.05). CRP is an acute phase 

reactant produced by the liver in response to IL-1, IL-6 and 

TNF-α, and is a low-cost marker that can be widely used to assess 

the severity of AP (24). A study conducted to predict AP showed 

that the simultaneous evaluation of erythrocyte sedimentation 

rate (ESR) and CRP is more successful than evaluating both 

variables separately. ESR can predict severe AP with slightly lower 

performance than that of CRP (25). In this study, we evaluated 

the relationship between ESR and CRP value and AP. We found no 

statistically significant difference in CRP levels between patients 

with biliary and non-biliary AP. According to Ranson’s criteria 

and mGPS, CRP levels were significantly higher in patients with 

severe pancreatitis than in patients with mild pancreatitis. When 

CRP levels were examined according to Balthazar score, there was 

a difference between the grades. CRP levels were significantly 

higher in severe pancreatitis than mild pancreatitis. In addition, 

there was a statistically significant positive correlation between 

NLR and CRP, and these findings support the use of NLR as an 

inflammation marker in conjunction with CRP. Gürleyik et al. 

(26) reported that clinically severe AP had a longer hospital stay 

than that of clinically mild cases. In our study, no significant 

difference was found between severe and mild cases in terms of 

length of hospital stay.
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CONCLUSION
In conclusion, NLR elevation was higher in the patient group 
than in the control group. NLR level was high in patients with 
severe pancreatitis according to Ranson’s criteria and mGPS, 
but no difference was found in patients with severe pancreatitis 
according to the Balthazar criteria that is based on CT scoring. 
From this point of view, NLR can be used to diagnose AP as 
it can be correlated with CRP, which is widely used in routine 
practice. It can also be considered as a practical test for the 
early prediction of severe pancreatitis according to the Ranson’s 
criteria and mGPS. 
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