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(TLR4) and toll like receptor 2
(TLR 2) gene polymorphisms on
clinical outcomes in acute
non-biliary pancreatitis patients
Ender Anılır1*, Filiz Özen2 and İbrahim Halil Yıldırım3

1General Surgery, Biruni University Hospital Organ Transplantation and Hepatobiliary Surgery Center,
İstanbul, Türkiye, 2Medical Genetics, Istanbul Medeniyet University Göztepe Training and Research
Hospital Genetic Department, Istanbul, Türkiye, 3Department of Genetics, Faculty of Veterinary
Medicine, Dicle University, Diyarbakır, Türkiye
Introduction: In this retrospective study, it was aimed to evaluate effects of Toll

Like Receptor 4 (TLR4) and Toll Like Receptor 2 (TLR 2) gene polymorphisms on

clinical outcomes in acute non-biliary pancreatitis patients.

Methods: A total of 108 acute non-biliary pancreatitis patients (ANBP) were

retrospectively subjected to the study. Gender, age, number of attacks,

hospitalization duration, amylase, lipase, aspartate aminotransferase (AST),

alanine aminotransferase (ALT), leukocyte, C-reactive protein (CRP), total

bilirubin, direct bilirubin, Atlanta score, ultrasonography (USG), Computer

Tomography (CT) and patient outcome differences between TLR 4 Rs4986790,

TLR 4 Rs4986791 and TLR 2 groups were evaluated.

Results: According to TLR 4 Rs4986790 groups, females were significantly

common in AA sequence (AA) group with statistically significant difference

(p<0.05). Leukocyte mean of AG sequence (AG) group was significantly higher

than of AA group (p<0.05). All parameter differences between TLR 4 Rs4986791

and TLR 2 groups were statistically insignificant (p>0.05). there was a statistically

significant correlation between TLR 4 Rs4986790 and gender (r=0.265; p<0.01),

Leukocyte (r=0.200; p<0.05) and Pseudocyst (r=0.203; p<0.05). TLR 4

Rs4986790 gene polymorphism had significant effect on leukocyte level in

acute non-biliary pancreatitis patients (OR: -0.1.900; p<0.05). Predictive value

of leukocyte for TLR 4 Rs4986790 was statistically significant (Area Under Curve:

0.624; p<0.05). For 7.65 leukocyte cut off value, sensitivity for AA gene

polymorphism was 84.2% and specificity was 40.5%

Conclusion: Although the clinical and outcome parameters of ANBP patients in

terms of TLR 4 Rs4986791 and TLR 2 do not show significant differences,

research findings point to the diagnostic value of patients’ leukocyte

parameters in determining TLR-4 Rs4986790 ploimorphism groups.
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1 Introduction

Acute pancreatitis (AP) is an inflammatory disease of the

exocrine pancreas that produces excruciating abdominal pain and

numerous organ dysfunctions that can progress to pancreatic

necrosis and chronic organ failure (1). Worldwide, the prevalence

of AP has risen to about 34 instances per 100,000 people each year

(2). Treatment consists of supportive care (e.g., fluid resuscitation,

assessment of organ function, pain management), provision of

interventional treatments (e.g., cholecystectomy, endoscopic

sphincterotomy, necrosectomy in case of necrotizing pancreatitis),

and provision of adequate nutrition (3). Alcohol consumption and

gallstone blockage in the common bile duct are the most frequent

causes of AP. Pancreatic divisum, hypercalcemia, idiocentric

medication reactions, hypertriglyceridemia, trauma, infections,

heredity, abdominal trauma, ischemia, autoimmune, and

idiopathy are further categories of causative variables (4).

Differentiating between biliary and non-biliary acute pancreatitis

can be achieved by the use of imaging techniques, serum aspartate

aminotransferase (AST), total bilirubin, and alkaline phosphatase

(ALP) values (5).

As members of the larger family of pattern recognition

receptors, toll-like receptors (TLRs) are type 1 transmembrane

proteins that recognize a wide range of molecular signals,

including those linked to endogenous damage and pathogens,

damage-associated molecular patterns, and pathogen-associated

molecular patterns (6). The pattern-recognizing receptor known

as toll-like receptor 4 (TLR4) is expressed by acute myeloid

leukemia (AML) cells, many bone marrow stromal cells, and

nonleukemic cells involved in inflammation. TLR4 can bind both

endogenous and exogenous ligands (7). Depending on the use of the

unique adaptor molecules toll-interleukin receptor-domain-

containing adapter-inducing interferon-b (TRIF) and myeloid

differentiation primary response gene 88 (MyD88), TLR4

signaling is roughly split into two separate pathways (8). With

TLR1, TLR6, and occasionally TLR4, TLR2 is the only TLR that can

create functional heterodimers with more than two other TLR

types. TLR2 also interacts with several molecules that are not

TLRs (9). A variety of TLRs plays a significant role in a number

of signal transduction pathways, the most important of which are

those that control body temperature, energy balance, and cardiac

function (10).

It has been demonstrated that TLR4 signaling contributes

significantly to the inflammation of acinar cells in acute

pancreatitis. Within 24 hours of the beginning of acute pancreatitis,

monocytes produce more TLR4, which decreases to normal levels

after a week (11). TLR4 has the ability to mediate the activation of

nuclear factor (NF)-kB through the myeloid differentiation primary

response gene 88 (MyD88)-dependent pathway. This, in turn,

induces the expression and release of inflammatory cytokines, such

as interleukin (IL)-6 and tumor necrosis factor (TNF)-a, creating a

vicious cycle of positive feedback of inflammation (12). In

pancreatitis, stimulation-activated TLR2 and TLR4 can lead to an
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overabundance of cytokine synthesis and release (13). Targeting

TLR4, which identifies many damage-associated molecular patterns

linked to AP, appears to be the primary option. Although TLR2 has

also been connected to AP, very few research have focused solely on

this relationship (14). Although there are limited studies on AP with

TLR 4 and TLR 2, there are no sufficient studies on the clinical and

outcomes of patients with TLR 4 and TLR 2 in non-biliary AP

patients. In this research, it was aimed to evaluate effects of Toll Like

Receptor 4 (TLR4) and Toll Like Receptor 2 (TLR 2) gene

polymorphisms on clinical outcomes in acute non-biliary

pancreatitis patients.
2 Methods

The study was conducted retrospectively between January 2014

and January 2015 at Hospital. In Türkiye, public hospitals were

merged into the Public Hospitals Union in 2011, and in 2017, they

were closed again and reconnected to the central administration of

public hospitals. For this reason, there were serious problems in the

data management and compilation process in hospitals. For this

reason, the researchers chose the most reliable and regular data

collection date range of the institution they worked in between 2014

and 2015. The analyses related to the gene in question in the study

were also an application financed by the hospital in question at that

time, and were not continued afterwards. The research is also a

pioneering study of the ongoing current investigation and

longitudinal comparison of the same parameters. 108 patients

diagnosed with ANBP as a result of abdominal with back pain,

with higher amylase and lipase values higher than 3 times the

normal interval, no image of gallstones in ultrasonography (US),

and pancreatic findings in computed tomography (CT) were

included in the study retrospectively after obtaining genetic

consent for participation (15). Patients were examined as mild

moderate and severe ANBP, using the Atlanta Classification to

evaluate the differences in genetic polymorphism (16). The ANBP

patient group with TLR 4 Rs 4986790 (Asp299Gly) and TLR 4 Rs

4986791 (Thr399Ile) and TLR 2 intron 2 microsatellite

polymorphisms was checked against the control group. Patients

in the polymorphism groups were also statistically compared

according to their demographic data such as age and sex, and

indicators of the disease severity such as the number of attacks,

Atlanta criteria, and prerenal fascia thickness on CT. Inflammation

markers such as CRP (mg/L) and WBC (103/ml) and amylase (U/L)

and lipase (U/L) values in the blood were compared statistically

between the polymorphism groups. Iḋiopathic factors, alcohol use,

drugs, and autoimmune disease, which were considered as etiology,

were statistically evaluated in terms of polymorphism. The patients

were informed about the study and their consent forms were

obtained. The ethical standards of the respective committees on

human experimentation (institutional and national) and with the

Helsinki Declaration of 1964 and its later versions were provided.

This study was approved by the University Human Experiments
frontiersin.org
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Ethics Committee with the decision number 2014-064 and

2014-065.
2.1 DNA isolation and examination of
genetic polymorphism

In the study, blood samples were collected from 120 patients to

investigate genetic polymorphisms of TLR2 and TLR4 genes. However,

due to kit shortages in the laboratory, hemolysis and missing clinical

data, genetic polymorphisms for TLR4 Rs 4986790 (Asp299Gly) and

TLR4 Rs 4986791 (Thr399Ile) could be examined in 108 patients, and

TLR2microsatellite intron 2 gene polymorphism could be examined in

93 patients. Blood samples taken in EDTA tubes from the patient and

control groups were stored at -20°C. Then, DNA isolation was

performed from with the commercial kit, Bio Basic BS684-250

(Ontario Canada), according to the protocol suggested by the

manufacturer. For the TRs0 polymorphism, the following primers

were purchased for PCR: F: 5’- ATT-AGC-ATA-CTT-AGA-CTA-

CTA-CCT-CCA, TG R: 5´-GAT-CAA-CTT-CTG-AAA AAG-CAT-

TCC-CAC-3’ (Determination of the TLR4 Genotype Using Allele-

Specific PCR BioTechniques 31::-: (July 2001). The resulting 249 bp

amplicon was cut with Nco1 restriction enzyme and run on a 3%

agarose gel. On the agarose gel, the heterozygous AG allele was

expected to give 249 + 223 + 26 bp bands whereas the homozygous

GG allele was expected to give 223 + 26 bp bands. For the TRs1

polymorphism, the following primers were purchased for PCR F: 5´-

GGT-TGC-TGT-TCT-CAA AGT-GAT-TTT-GGG-AGA A-3’ and R:

5´- ACC-TGA-AGA-CTG-GAG-AGT-GAG-TTA-AAT GCT-3’

(Determination of the TLR4 Genotype Using Allele-Specific PCR

BioTechniques 31::-: (July 2001)</i> and the PCR reaction was set.

The obtained PCR products (407 bp) were cut with Hinf I (Thermo

Scientific) restriction enzyme and the cut product was run on a 3%

agarose gel. The heterozygous CT allele was expected to give 407 +

378 + 29 bp bands and the homozygous TT allele was expected to give

378 + 29 bp bands. Gel images with the resulting bands were

photographed and analyzed. PCR was performed with primers

involving this region, F: 5’-GCA TTG-CTG-AAT-GTA-TCA-GGG

A and R: 5’-CTT-GAG-AAA-TGT-TTT-CTA-GGC, to reveal the GT

repeats in the TLR2 gene intronic region. PCR products were run in gel

electrophoresis with 10% polyacrylamide and the results were imaged

and analyzed. Of these repeats, those with 16 or fewer were considered

the S allele; those between 17-22 as the M allele; and those greater than

22 as the L allele.
2.2 Statistical methods

Nominal and ordinal parameter descriptions were given by

frequency analysis, whereas scale parameters were described by

means, standard deviations, median and ranges. Kolmogorov

Smirnov test was used for normality test of scale variables. Since

distributions were non-normal, Mann Whitney U and Kruskal
Frontiers in Immunology 03
Wallis tests were used. Chi-Square, Fischer’s Exact and Likelihood

ratios were used for differences between nominal and ordinal

parameters. Spearman’s rho correlation analysis and Generalized

Linear Model (Logit) were used for relationship analysis due to

linearization deviations (17, 18). SPSS 25.0 for windows was used

for analysis at 95% Confidence Interval and 0.05 significance level.
3 Results

According to TLR 4 Rs4986790 groups, females were

significantly common in AA group with statistically significant

difference (p<0.05). Leukocyte mean of AG group was

significantly higher than of AA group (p<0.05). Age, number of

attacks, hospitalization duration, amylase, lipase, AST, ALT, CRP,

total bilirubin, direct bilirubin, Atlanta score, USG, CT and patient

outcome differences between TLR 4 Rs4986790 groups were

statistically insignificant (p>0.05) (Table 1).

Gender, age, number of attacks, hospitalization duration,

amylase, lipase, AST, ALT, leukocyte, CRP, total bilirubin, direct

bilirubin, Atlanta score, USG, CT and patient outcome differences

between TLR 4 Rs4986791 groups were statistically insignificant

(p>0.05) (Table 2).

According to difference analysis results; gender, age, number of

attacks, hospitalization duration, amylase, lipase, AST, ALT,

leukocyte, CRP, total bilirubin, direct bilirubin, Atlanta score,

USG, CT and patient outcome differences between TLR 2 groups

were statistically insignificant (p>0.05) (Table 3).

Spearman’s rho correlation analysis results showed that there

was a statistically significant correlation between TLR 4 Rs4986790

and gender (r=0.265; p<0.01), Leukocyte (r=0.200; p<0.05) and

Pseudocyst (r=0.203; p<0.05) (Table 4). However, correlations

between patient outcomes and TRL 4 Rs4986791 and TLR 2 were

statistically insignificant (p>0.05) (Table 4).

Generalized Linear Model (Logit) analysis results showed that TLR

4 Rs4986790 gene polymorphism had significant effect on leukocyte

level in acute non-biliary pancreatitis patients (OR: -0.1.900;

p<0.05) (Table 5).

Leukocyte mean of AA group was significantly lower than AG

group, and leukocyte change range was also lower in the AA

group (Figure 1).

ROC analysis results showed that predictive value of leukocyte

for TLR 4 Rs4986790 was statistically significant (Area Under

Curve: 0.624; p<0.05). For 7.65 leukocyte cut off value, sensitivity

for AA gene polymorphism was 84.2% and specificity was

40.5% (Figure 2).
4 Discussion

In this study, we aimed to examine the effects of TLR 2 and TLR

4 polymorphism levels on the clinical and outcomes of patients in

ANBP patients, and in this context, through the files of 108 patients,

the effect of two members of the TLR group on ANBP, which are
frontiersin.org
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TABLE 1 Baseline characteristics, clinical outcomes and difference analysis results between TRL4 Rs4986790 groups.

TLR4-Rs4986790
p value

AA (n=74) AG (n=34)

Females, n (%) 45 (60.8) 11 (32.4) 0.005a

Age, mean ± SD
Median (Min-Max)

57.84 ± 12.07
57.00 (36.00-88.00)

56.91 ± 12.88
54.00 (32.00-85.00)

0.585b

Attacks, mean ± SD
Median (Min-Max)

1.43 ± 1.17
1.00 (1.00-8.00)

1.41 ± 1.33
1.00 (1.00-8.00)

0.394b

Hospitalization duration, mean ± SD
Median (Min-Max)

5.85 ± 4.94
4.00 (1.00-30.00)

7.03 ± 5.29
6.50 (1.00-28.00)

0.135b

Amylase, mean ± SD
Median (Min-Max)

494.09 ± 516.13
346.00 (49.00-3821.00)

578.38 ± 500.20
528.00 (60.00-2224.00)

0.311b

Lypase, mean ± SD
Median (Min-Max)

335.86 ± 457.61
130.50 (8.00-3020.00)

364.56 ± 690.05
120.50 (11.00-3723.00)

0.431b

AST, mean ± SD
Median (Min-Max)

75.12 ± 136.89
25.00 (12.00-717.00)

39.82 ± 58.55
22.50 (8.00-334.00)

0.305b

ALT, mean ± SD
Median (Min-Max)

76.78 ± 123.46
22.50 (5.00-598.00)

45.65 ± 57.26
23.00 (5.00-236.00)

0.776b

Leukocyte, mean ± SD
Median (Min-Max)

9.11 ± 3.26
8.70 (4.00-19.00)

10.73 ± 4.08
9.75 (3.60-20.50)

0.039b

CRP, mean ± SD
Median (Min-Max)

9.27 ± 7.58
7.00 (2.00-42.00)

9.94 ± 9.60
8.00 (2.00-47.00)

0.712b

Total bilirubin, mean ± SD
Median (Min-Max)

1.24 ± 0.91
0.93 (0.29-4.56)

1.05 ± 0.57
0.86 (0.32-2.91)

0.556b

Direct bilirubin, mean ± SD
Median (Min-Max)

0.34 ± 0.36
0.22 (0.06-2.10)

0.25 ± 0.20
0.17 (0.05-0.97)

0.208b

Atlanta Score, n (%)

Mild 63 (85.1) 30 (88.2)

0.463cModerate 9 (12.2) 4 (11.8)

Severe 2 (2.7) –

USG Choledocolithiasis, n (%) 2 (2.7) 1 (2.9) 0.682a

USG pancreatitis, n (%) 2 (2.7) 2 (5.9) 0.374a

USG Inner abdomen fluid, n (%) 7 (9.5) 4 (11.8) 0.476a

CT Normal pancreas, n (%) 16 (21.6) 7 (20.6) 0.559a

Pancreas expansion, n (%) 34 (45.9) 19 (55.9) 0.226a

Pancreatic/Peripancreatic inflammation,
n (%)

6 (8.1) 4 (11.8) 0.388a

Fluid at one site, n (%) 2 (2.7) 2 (5.9) 0.374a

Fluid at more sites, n (%) 4 (5.4) 2 (5.9) 0.617a

Edematous, (%) 5 (6.8) 1 (2.9) 0.383a

Necrosizing, n (%) – 1 (2.9) 0.315a

Pseudocyst, n (%) – 2 (5.9) 0.097a

Alcohol, n (%) 2 (2.7) – 0.467a

Autoimmune, n (%) 1 (1.4) 1 (2.9) 0.533a
F
rontiers in Immunology
 04
aFisher’s Exact Test.
bMann Whitney U Test.
cChi-Square Likelihood Ratio, SD, Standard Deviation.
Bold parameters mean higher value than other group.
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TABLE 2 Baseline characteristics, clinical outcomes and difference analysis results between TRL4 RS4986791 groups.

TLR4 Rs4986791
p value

CC (n=68) CT (n=40)

Females, n (%) 39 (57.4) 17 (42.5) 0.098a

Age, mean ± SD
Median (Min-Max)

58.43 ± 11.81
58.00 (36.00-88.00)

56.05 ± 13.04
54.00 (32.00-85.00)

0.211b

Attacks, mean ± SD
Median (Min-Max)

1.46 ± 1.21
1.00 (1.00-8.00)

1.38 ± 1.23
1.00 (1.00-8.00)

0.335b

Hospitalization duration, mean ± SD
Median (Min-Max)

5.94 ± 5.00
4.00 (1.00-30.00)

6.70 ± 5.18
5.50 (1.00-28.00)

0.315b

Amylase, mean ± SD
Median (Min-Max)

461.51 ± 343.33
346.00 (65.00-1580.00)

621.13 ± 704.01
522.00 (49.00-3821.00)

0.488b

Lypase, mean ± SD
Median (Min-Max)

338.31 ± 454.65
143.00 (8.00-3020.00)

356.10 ± 663.36
107.50 (11.00-3723.00)

0.319b

AST, mean ± SD
Median (Min-Max)

75.74 ± 137.91
28.50 (12.00-717.00)

44.08 ± 73.47
23.00 (8.00-351.00)

0.176b

ALT, mean ± SD
Median (Min-Max)

79.85 ± 128.18
21.50 (5.00-598.00)

45.10 ± 53.67
23.00 (5.00-236.00)

0.949b

Leukocyte, mean ± SD
Median (Min-Max)

9.10 ± 3.26
8.70 (4.00-19.00)

10.50 ± 4.02
9.55 (3.60-20.50)

0.054b

CRP, mean ± SD
Median (Min-Max)

9.40 ± 7.79
7.50 (3.00-42.00)

9.63 ± 9.02
7.50 (2.00-47.00)

0.630b

Total bilirubin, mean ± SD
Median (Min-Max)

1.25 ± 0.93
0.91 (0.29-4.56)

1.06 ± 0.58
0.87 (0.32-2.91)

0.681b

Direct bilirubin, mean ± SD
Median (Min-Max)

0.36 ± 0.37
0.23 (0.06-2.10)

0.24 ± 0.19
0.16 (0.05-0.97)

0.092b

Atlanta Score, n (%)

Mild 58 (85.3) 35 (87.5)

0.391cModerate 8 (11.8) 5 (12.5)

Severe 2 (2.9) –

USG Choledocolithiasis, n (%) 2 (2.9) 1 (2.5) 0.692a

USG pancreatitis, n (%) 2 (2.9) 2 (5.0) 0.474a

USG Inner abdomen fluid, n (%) 7 (10.3) 4 (10.0) 0.618a

CT Normal pancreas, n (%) 13 (19.1) 10 (25.0) 0.313a

Pancreas expansion, n (%) 31 (45.6) 22 (55.0) 0.228a

Pancreatic/Peripancreatic inflammation,
n (%)

6 (8.8) 4 (10.0) 0.545a

Fluid at one site, n (%) 2 (2.9) 2 (5.0) 0.474a

Fluid at more sites, n (%) 4 (5.9) 2 (5.0) 0.607a

Edematous, (%) 5 (7.4) 1 (2.5) 0.275a

Necrosizing, n (%) – 1 (2.5) 0.370a

Pseudocyst, n (%) – 2 (5.0) 0.135a

Alcohol, n (%) 2 (2.9) – 0.394a

Autoimmune, n (%) 1 (1.5) 1 (2.5) 0.606a
F
rontiers in Immunology
 05
aFisher’s Exact Test.
bMann Whitney U Test.
cChi-Square Likelihood Ratio, SD, Standard Deviation.
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TABLE 3 Baseline characteristics, clinical outcomes and difference analysis results between TRL2 groups.

TLR2
p value

ML (n=58) LL (n=4) MS (n=31)

Females, n (%) 28 (48.3) 4 (100.0) 17 (54.8) 0.060a

Age, mean ± SD
Median (Min-Max)

58.02 ± 12.52
56.00 (32.00-85.00)

64.50 ± 14.62
59.50 (54.00-85.00)

54.32 ± 11.49
53.00 (36.00-88.00)

0.219b

Attacks, mean ± SD
Median (Min-Max)

1.52 ± 1.38
1.00 (1.00-8.00)

1.50 ± 0.58
1.50 (1.00-2.00)

1.39 ± 1.23
1.00 (1.00-7.00)

0.271b

Hospitalization duration, mean ± SD
Median (Min-Max)

6.45 ± 5.84
4.00 (1.00-30.00)

8.25 ± 4.57
8.50 (3.00-13.00)

5.35 ± 3.90
4.00 (1.00-20.00)

0.421b

Amylase, mean ± SD
Median (Min-Max)

497.09 ± 404.05
454.50 (49.00-2224.00)

268.50 ± 225.44
219.50 (81.00-554.00)

535.65 ± 418.12
452.00 (65.00-2124.00)

0.287b

Lypase, mean ± SD
Median (Min-Max)

368.55 ± 565.09
158.50 (15.00-3723.00)

180.00 ± 255.14
68.00 (23.00-561.00)

328.03 ± 545.57
134.00 (11.00-3020.00)

0.526b

AST, mean ± SD
Median (Min-Max)

52.60 ± 93.54
23.00 (8.00-599.00)

33.00 ± 14.49
28.00 (22.00-54.00)

78.45 ± 140.03
25.00 (12.00-717.00)

0.625b

ALT, mean ± SD
Median (Min-Max)

79.34 ± 120.13
23.00 (5.00-598.00)

52.25 ± 35.28
54.00 (14.0087.00)

60.65 ± 110.17
19.00 (5.00-501.00)

0.363b

Leukocyte, mean ± SD
Median (Min-Max)

9.58 ± 3.97
8.70 (3.60-20.50)

8.52 ± 4.70
7.60 (4.00-14.90)

9.77 ± 3.45
9.00 (4.85-19.00)

0.681b

CRP, mean ± SD
Median (Min-Max)

9.57 ± 8.71
7.00 (2.00-47.00)

6.25 ± 2.63
6.00 (4.00-9.00)

9.77 ± 8.61
8.00 (3.00-42.00)

0.732b

Total bilirubin, mean ± SD
Median (Min-Max)

1.26 ± 0.88
0.96 (0.32-4.56)

0.90 ± 0.18
0.91 (0.72-1.07)

1.09 ± 0.79
0.82 (0.29-4.22)

0.328b

Direct bilirubin, mean ± SD
Median (Min-Max)

0.30 ± 0.30
0.20 (0.05-1.52)

0.22 ± 0.08
0.24 (0.11-0.29)

0.35 ± 0.39
0.23 (0.08-2.10)

0.689b

Atlanta Score, n (%)

Mild 49 (84.5) 3 (75.0) 29 (93.5)

0.492aModerate 7 (12.1) 1 (25.0) 2 (6.5)

Severe 2 (3.4) – –

USG Choledocolithiasis, n (%) 1 (1.7) – 1 (3.2) 0.829a

USG pancreatitis, n (%) 3 (5.2) – 1 (4.3) 0.761a

USG Inner abdomen fluid, n (%) 6 (10.3) – 3 (9.7) 0.656a

CT Normal pancreas, n (%) 13 (22.4) 1 (25.0) 8 (25.8) 0.936a

Pancreas expansion, n (%) 26 (44.8) 3 (75.0) 12 (38.7) 0.376a

Pancreatic/Peripancreatic inflammation,
n (%)

6 (10.3) – 2 (6.5) 0.569a

Fluid at one site, n (%) 1 (1.7) – 2 (6.5) 0.456a

Fluid at more sites, n (%) 5 (8.6) – – 0.087a

Edematous, (%) 4 (6.9) – – 0.143a

Necrosizing, n (%) 1 (1.7) – – 0.622a

Pseudocyst, n (%) 2 (3.4) – – 0.384a

Alcohol, n (%) 1 (1.7) – 1 (3.2) 0.829a

Autoimmune, n (%) 1 (1.7) – 1 (3.2) 0.829a
F
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aChi-Square Likelihood Ratio.
bKruskal Wallis Test, SD, Standard Deviation.
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most associated with AP, but not enough studies have been

conducted on non-biliary AP. was evaluated.

Studies on TLR 4 in AP patients are limited, and in general, in

these studies, TLR 4 has been associated with overabundance of

cytokine synthesis and release (19–21). In our study, only gender

and leukocyte showed statistically significant differences between

Rs4986790 groups of TLR 4. Age, number of attacks, hospitalization

duration, amylase, lipase, AST, ALT, CRP, total bilirubin, direct

bilirubin, Atlanta score, USG, CT and patient outcome differences

between TLR 4 Rs4986790 groups were statistically insignificant.

Although limited in the literature, studies on AP have reported that

TLR 4 may be associated with both the clinical features and

prognosis of the disease and its outcomes. However, in our study,
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the fact that it was significant only for one type of TLR 4 and only

for one parameter indicates that it would be useful to focus more on

the difference between AP and ANBP.

Similar to TLR 4, there are studies associating TLR 2 with

clinical and outcomes, especially inflammation, in AP patients.

Although the sample and data are limited in these studies, further

studies are pointed out for the use of TLR 2 from the TLR family as

a clinical prognosis in AP patients (22–25). In our study, clinical

values and patient outcomes did not show a statistically significant

difference in both TLR 2 groups in ANBP patients. Although there

may be many reasons for this, it is possible to state that when ANBP

is included, disease prognoses do not change according to TLR 2

groups and this has an effect. In addition, it is possible to say that the
TABLE 4 Spearman’s rho correlation analysis results between clinical parameters, TLR 4 Rs4986790, TLR 4 Rs4986791 and TLR 2 groups.

TLR4 Rs4986790 TLR4 Rs4986791 TLR2

Gender 0.265** 0.144 -0.086

Age -0.053 -0.121 -0.115

Attacks -0.082 -0.093 -0.098

Hospitalization duration 0.144 0.097 -0.037

Amylase 0.098 0.067 0.051

Lypase -0.076 -0.096 -0.047

AST -0.099 -0.131 0.086

ALT -0.028 0.006 -0.120

Leukocyte 0.200* 0.186 0.055

CRP -0.036 -0.047 0.018

Total bilirubin -0.057 -0.040 -0.153

Direct bilirubin -0.122 -0.163 0.090

Atlanta score -0.046 -0.036 -0.119

Baltazar score 0.128 0.094 -0.096

USG Choledecolithiasis 0.007 -0.013 0.044

USG Pancreatitis 0.078 0.053 -0.050

USG Inner abdomen fluid 0.035 -0.005 -0.019

CT normal pancreas -0.012 0.069 0.038

Pancreas xpansion 0.092 0.091 -0.040

Pancreatic
Peripancreatic inflammation

0.059 0.020 -0.072

Liquid at one site 0.078 0.053 0.119

Liquid at more site 0.010 -0.019 -0.183

Edematous -0.077 -0.102 -0.163

Necrosizing 0.143 0.126 -0.080

Pseudocyst 0.203* 0.179 -0.114

Alcohol -0.093 -0.105 0.044

Autoimmune 0.055 0.037 0.044
*p<0.05, **p<0.01.
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fact that the study was conducted in a single center and the

demographic and clinical characteristics of the patients were close

to each other had an impact. It is possible to obtain more expanded

results in larger sample and multicenter studies.
4.1 Limitations of the study

Although the study provides some interesting insight to

leukocyte correlation with a specific TLR4 polymorphism, it has

limitations in terms of the patient population, information on

samples, depth and scope of the disease. Although there are

significant developments in both literature and medical field

regarding gene mutation, gene determination and polymorphism,

these technologies are limited in public hospitals and public health

units in general due to high cost and low follow-up. In this context,

the research can be shown as a source for further studies.
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The most important limitation of the research is that clinical

applications related to polymorphism are costly, so it is difficult to

obtain this data without a specific research period or a specific

sponsor. Therefore, there are not enough multicenter studies

focusing on a large number of patients. Although the study was

taken retrospectively, the data are limited to the date of

these analyses.

Another important limitation of the research is that the studies

on ANBP are limited and the definition of ANBP extends to a very

wide range. Although BP patients are relatively easily diagnosed and

their characteristics are defined in AP, this is not the case for ANBP.

For this reason, there are not enough studies in the literature to

compare the research results. This also brings the research to the

fore as a pioneer in the field.

In the relational screening model of the study, correlation

analysis results revealed a significant relationship only between

TLR 4 Rs4986790 groups and gender, leukocyte and Pseudocyst.
TABLE 5 Generalized Linear Model (Logit) for effect of TLR 4 Rs4986790 on Leukocyte.

Parameter
B Std. Error

95% Wald Confidence Interval Hypothesis Test

Lower Upper Wald Chi-Square df p

(Intercept) 6.873 2.4751 2.022 11.724 7.712 1 0.005

[Gender=Female] .153 .6930 -1.205 1.512 .049 1 .825

[Gender=Male] 0a . . . . . .

[Pseudocyst=No] 4.042 2.5295 -.916 8.999 2.553 1 0.110

[Pseudocyst=Yes] 0a . . . . . .

[TLR4_Rs4986790=AA] -1.900 .7614 -3.392 -.407 6.226 1 0.013

[TLR4_Rs4986790=AG] 0a . . . . . .

(Scale) 12.012b 1.6346 9.200 15.684
Dependent Variable: Leukocyte, Model: (Intercept), Gender, Pseudocyst, TLR4_Rs4986790.
aSet to zero because this parameter is redundant.
bMaximum likelihood estimate.
FIGURE 1

Leukocyte means and rage differences between TLR 4 Rs4986790 groups.
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There was no statistically significant relationship for TLR 4

Rs4986791 and TLR 2. In the regression analysis (Logit model),

only leukocyte had a significant effect among the TLR 4 Rs4986791

groups. It was found by ROC analysis that the leukocyte and TLR 4

Rs4986791 groups had diagnostic value.
4.2 Contribution to literature

AP is a pancreatic disease that reduces the quality of life, is

associated with many diseases, and is important for public health.

However, studies on ANBP within AP are quite limited. However, a

good understanding of the ANBP mechanism may make positive

contributions to AP-related disease and prognosis factors. In

addition, revealing the effect of genetic morphism in ANBP

disease may provide an important basis for further genetic

studies. In this respect, the research conducted is important in

that it focuses on genetic morphism and ANBP.

Another important contribution of the research is that it may be

possible to predict clinically the diagnosis and determination of TLR

4 Rs4986790 groups with leukocyte detection. If further studies are

conducted between genemutation and polymorphism and leukocytes

and the relationship between them has a strong diagnostic value,

clinical predictions can be made based on leukocytes in the future.

However, sensitivity and specificity studies are needed. In this regard,

this research may be a source for this benefit. Leukocyte infiltration

and blood counts are highly variable among individuals with acute

pancreatitis across a wide range of etiologies. For this reason, multi

centered and variable researches are needed. In further studies, when

the importance of the differences between TLR 4 Rs4986790 groups

in the disease-related process is revealed in AP patients or other
Frontiers in Immunology 09
diseases in general, the research results can be considered as a basic

study as it allows TLR 4 Rs4986790 group determination to be easy,

practical and low-cost.
5 Conclusion

The clinical and outcome parameters of ANBP patients in terms

of TLR 4 Rs4986791 and TLR 2 do not show significant differences.

However, research findings showed that the diagnostic value of

patients’ leukocyte parameters in determining TLR-4 Rs4986790

ploimorphism groups was statistically significant. Leukocyte can be

used as an effective indicator for ANBP patients in the detection of

gene polymorphism and TLR 4 Rs4986791 groups and the clinical

use of features for these groups.
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