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Local vascular immune response is primarily initiated via Toll-like receptors (TLRs) and triggering receptor
expressed on myeloid cells-1 (TREM-1). We previously showed that certain TLR and TREM-1 gene polymorphisms
are associatedwith coronary artery disease (CAD). Therefore, we hypothesized that these gene polymorphisms are
associatedwith atherosclerosis severity. This study included292 consecutive patientswith CADwhowere admitted
to the Research Institute for Complex Issues of Cardiovascular Diseases (Kemerovo, Russian Federation) during
2011–2012. Sample genotyping was performed in 96-well format using the TaqMan SNP genotyping assay. We
found that C/C genotype of the rs3804099 polymorphism within TLR2 gene and T/T genotype of the rs4711668
polymorphism within TREM-1 gene were significantly associated with severe coronary atherosclerosis while C al-
lele of the rs5743551 polymorphismwithin TLR1 gene, A/G genotype of the rs4986790 polymorphism and C/T ge-
notype of the rs4986791 polymorphismwithin TLR4 gene, and C allele of the rs3775073 polymorphismwithin TLR6
gene were significantly associated with severe noncoronary atherosclerosis. However, A/A genotype of the
rs5743810 polymorphism within TLR6 gene was significantly associated with mild noncoronary atherosclerosis.
We conclude that certain TLR and TREM-1 gene polymorphisms are significantly associatedwith atherosclerosis se-
verity in a Russian population.

© 2016 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Atherosclerosis, manifesting itself as acute coronary syndrome,
stroke, and peripheral artery disease (Bentzon et al., 2014), is a chronic
progressive inflammatory disease characterized by the accumulation of
lipid and fibrous elements in arterial walls, which is driven by innate
and adaptive immune response (Shah et al., 2014). The underlying
mechanism of the chronic inflammatory process in atherosclerosis is
still unknown in a significant extent (Ammirati et al., 2015). However,
it is known that local vascular immune response is primarily initiated
through the pattern recognition receptors, particularly Toll-like recep-
tors (TLRs) (Pelham and Agrawal, 2014), and via triggering receptor
expressed on myeloid cells-1 (TREM-1) (Eguchi and Manabe, 2014).
Moreover, it was recently demonstrated that TREM-1 has complex sig-
nal integration with certain TLRs; in particular, it was observed that
TREM-1 is able to enhance TLR-induced inflammatory response
(Eguchi and Manabe, 2014).

Widespread distribution of genotyping technologies resulted in the
emergence of studies examining the association of gene polymorphisms
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with various diseases (Yuzhalin and Kutikhin, 2012). Gene polymor-
phisms can result in various effects according to their location in the ge-
nome (Bakhtiar et al., 2014). For instance, gene polymorphisms within
noncoding regions may influence transcription initiation or mRNA splic-
ing (Bakhtiar et al., 2014). Nonsynonymous (i.e. those causing amino acid
change) gene polymorphisms are able to alter protein expression, stabil-
ity, and folding, or affect post-translational modifications (Bakhtiar et al.,
2014).

Previously, we demonstrated that certain TLR and TREM-1 gene
polymorphisms are associated with coronary artery disease (CAD) in a
Russian population (Golovkin et al., 2014). In this study we asked
whether these polymorphisms are associated with atherosclerosis se-
verity in patients with CAD.
2. Material and methods

2.1. Study population

The criteria of inclusion into the study were Russian ethnicity,
inhabitance in Kemerovo Region during at least two generations, angio-
graphically proved coronary artery stenosis, and written informed
C-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. Study pipeline.
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consent to participate in the study after a full explanation of its aims and
design. The criteria of exclusion included past medical history of malig-
nant tumors, concomitant autoimmune disorders, chronic infectious
diseases, and mental disorders. The study was approved by the local
ethical committee.

A total of 946 consecutive patientswhowere admitted to theResearch
Institute for Complex Issues of Cardiovascular Diseases (Kemerovo,
Russian Federation) during 2011–2012 and underwent coronary artery
bypass graft (CABG) surgery due to CAD were involved in the study.
244 patients were excluded from the study in accordance with the
above-mentioned criteria. Clinical data sufficient for the statistical analy-
siswere obtained for 292 out of remaining 702 patients (239males, 53 fe-
males) between 40 and 70 years of age (mean age 57.75 years, 95%
confidence interval (CI) for the mean 57.04–58.45 years, standard devia-
tion 6.14 years).

The diagnosis of CADwas based on the Russian Society of Cardiology
(RSC) National Guidelines on Stable Angina and was further revisited
according to 2014 American College of Cardiology/American Heart As-
sociation/American Association for Thoracic Surgery/Preventive Cardio-
vascular Nurses Association/Society for Cardiovascular Angiography
and Interventions/Society of Thoracic Surgeons guideline for the diag-
nosis and management of patients with stable ischemic heart disease
(Fihn et al., 2014). Coronary angiography was performed using GE
Healthcare Innova 3100 Cardiac Angiography System (General Electric
Healthcare, USA). Luminal stenosis ≥50% was defined as hemodynami-
cally significant coronary stenosis. For the further assessment of coro-
nary stenosis severity, we used widely accepted SYNTAX Score (Sianos
et al., 2005). Median SYNTAX score was 19.50 (95%CI for the median
19.00–21.50, interquartile range 14.00–26.50). Color duplex screening
of the extracranial arteries (ECA) and lower extremity arteries (LEA)
was performed at the 5th–7th day of hospitalization in all patients
using the cardiovascular ultrasound systemVivid 7 Dimension (General
Electric Healthcare, USA) with a 5.7 MHz linear array transducer (for
ECA), a 2.5-3 MHz curved array transducer, and a 5 MHz linear array
transducer (for LEA). The extent of arterial stenosis was assessed in B
regimen and by dopplerography (visualizing the local hemodynamics
in the stenosis zone). Common and internal carotid arteries, vertebral,
and subclavial arteries were visualized from both sides during the ECA
screening; common and deep femoral arteries, popliteal, anterior and
posterior tibial arteries were visualized from both sides during the LEA
screening. The intima-media thickness (IMT) of the common carotid ar-
tery was measured in automatic mode (the value up to 1 mmwas con-
sidered normal). Polyvascular disease (PVD) was defined as IMT
increase ≥1mmor ECA and/or LEA stenosis. The clinicopathological fea-
tures of the patients are represented in Table 1. Fig. 1 demonstrates the
study pipeline.
Table 1
Clinicopathological features of the patients who underwent CABG surgery.

Feature Value, N (%)

Male gender 239 (81.85%)
Age N55 years 185 (63.36%)
SYNTAX score N22 112 (38.36%)
Number of coronary arteries affected by atherosclerosis N1 223 (76.37%)
Polyvascular disease 253 (86.64%)
Hemodynamically significant (≥50%) stenosis of extracranial
or/and lower extremity arteries

83 (28.42%)

New York Heart Association functional class III–IV symptoms 139 (47.60%)
Past medical history of myocardial infarction 224 (76.71%)
Past medical history of stroke 31 (10.62%)
Arterial hypertension 262 (89.73%)
Carbohydrate metabolism disorders 87 (29.79%)
Dyslipidemia 228 (78.08%)
Smoking 196 (67.12%)
Overweight and obesity (body mass index N25) 220 (75.34%)
2.2. Gene polymorphism selection and genotyping

Three selection criteria for the gene polymorphisms were: (1) high
prevalence in a population (minor allele frequency ≥5% for Russian pop-
ulation according to HapMap), (2) suggested or proven functional conse-
quence on a molecular level, and (3) few or no studies investigating the
role of the gene polymorphism with respect to atherosclerosis severity.
The National Center for Biotechnology Information dbSNP (http://www.
ncbi.nlm.nih.gov/projects/SNP), SNPinfo (http://snpinfo.niehs.nih.gov/
snpinfo/snpfunc.htm) (Xu and Taylor, 2009), and SNPnexus (http://
www.snp-nexus.org/) (Dayem Ullah et al., 2012) databases were used
for the selection of the gene polymorphisms for the study. A total of 16
polymorphisms in 5 genes were investigated: TLR1 (rs5743551 and
rs5743611), TLR2 (rs3804099 and rs5743708), TLR4 (rs4986790 and
rs4986791), TLR6 (rs3775073 and rs5743810), and TREM-1 (rs1817537,
rs3804277, rs6910730, rs7768162, rs2234246, rs4711668, rs9471535,
and rs2234237). The data on investigated gene polymorphisms are rep-
resented in Table 2.

All study participants provided 5 mL of peripheral venous blood
which was collected into a tube containing ethylenediaminetetraacetic
acid. Then, 0.5 mL of blood was immediately transferred into a fresh
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Table 2
Some features of the gene polymorphisms investigated in the study.

Polymorphism Nucleotide substitution Chromosomal position Amino acid substitution Forward 5′-3′ and reverse 3′-5′ polymerase
chain reaction primers

TLR1 gene
rs5743551 TNC 38807654 5′-upstream F: agtgggcagggcagtaagggaagct

R: ctcagcactctgaattcctgttttt
rs5743611 CNG 38800214 Arg80Thr F: aacactgatatcaagatactggatt

R: tattatgagaaattatcaaaatcct

TLR2 gene
rs3804099 TNC 154624656 Asn199Asn F: caaaaagtttgaagtcaattcagaa

R: gtaagtcatctgatccttcatatga
rs5743708 GNA 154626317 Arg753Gln F: aagccattccccagcgcttctgcaagctgc

R: gaagataatgaacaccaagacctacctgga

TLR4 gene
rs4986790 ANG 120475302 Asp299Gly F: gattagcatacttagactactacctcgatg

R: attattgacttatttaattgtttgacaaat
rs4986791 CNT 120475602 Thr399Ile F: gttgctgttctcaaagtgattttgggacaa

R: agcctaaagtatttagatctgagcttcaat

TLR6 gene
rs3775073 TNC 38829832 Lys421Lys F: cactatactctcaacccaagtgcagttttc

R: tatgtctaccagattccaaagaattccagc
rs5743810 ANG 38830350 Ser249Pro F: ttgagggtaaaattcagtaaggttg

R: acctctggtgagttctgataaaaat

TREM-1 gene
rs1817537 CNG 41244567 Intronic F: acacagggacagacagatggcaatggaaca

R:aaggccagatgcagagccagtgctatgcag
rs3804277 CNT 41245172 Intronic F: ccagcatctctctcacccctcacatggtgg

R: cactcagcatcctcagcatctgccccgatt
rs6910730 ANG 41246633 3′-downstream F: catggagcaacaccaaggtctaggggcaag

R: aatctaggatggattcgtgctgacttccca
rs7768162 ANG 41255511 5′-upstream F: aaagattcctactgctaaataaacaaaaaa

R: taacttggtttcttcaaaggaattgaaata
rs2234246 CNT 41243740 3′-UTR F: ggaaggtgagacgctgactttagaaatagc

R: ggtgattacagatttaattcatgttattaa
rs4711668 TNC 41246473 3′-downstream F: gctagtgtggattccactttccagactgga

R: ttggctgaaaggatagttcatattagatga
rs9471535 TNC 41255490 5′-upstream F: aaaatttttaaatttaaataaaaagattcc

R: ctgctaaataaacaaaaaaataacttggtt
rs2234237 TNA 41250466 Thr25Ser F: gcccctctttcagttcatacttttcctcag

R: aatttagttgcagctcggagttctataagc
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tube following addition of 1 mL of saline–sodium citrate buffer
(Promega). Further, the tube was vortexed before being spun at
12,000 rpm for 2 min. The pellet was digested in a buffer containing
10% sodium dodecyl sulfate (Sigma) and 100 μg/mL Proteinase K (Heli-
con) for 3 h at 50 °C. One volume of phenol:chloroform:isoamyl alcohol
(25:24:1) was added to the tube before being vortexed for 20 s and
spun at 12,000 rpm for 15 min. A viscous interphase layer was trans-
ferred into a fresh tube, and 70% ethanol was added to precipitate geno-
mic DNA from the sample. The samplewas spun down at 12,000 rpm for
5 min. DNA pellet was incubated overnight in deionized water at room
temperature and was further stored at −70 °C until use.

Sample genotyping was performed in 96-well format using the
TaqMan SNP genotyping assay on the ViiA™ 7 Real-Time PCR System
(Life Technologies, USA) in accordancewith themanufacturer's instruc-
tions (https://tools.lifetechnologies.com/content/sfs/manuals/cms_
095288.pdf). The amplification was performed in the final volume of
10 μL of reaction mixture, containing 100 ng of DNA, 1.25 μL of each
primer, 2.5 mM of MgCl2, 1 mM of dNTPs, and 1 U of Taq polymerase
(Life Technologies). The following PCR cycle conditions were used:
hold stage 50 °C for 120 s and 95 °C for 10 min; PCR stage 95 °C for
15 s and 60 °C for 1 min repeated in 40 cycles. Table 2 shows the data
on sequence-specific primers for all gene polymorphisms investigated
in the study. Laboratory staff engaged in genotyping was blinded to pa-
tient status, and 10% of the samples were genotyped in duplicates for
quality control purposes.
2.3. Statistical analysis

The sampling distribution was assessed by D'Agostino–Pearson test
for normal distribution (MedCalc, MedCalc Software). Mean, standard
deviation, median, interquartile range (25th and 75th percentiles), and
95% confidence intervals (CIs) for bothmean andmedianwere calculated
to describe the quantitative data whereas proportions were used to de-
scribe the qualitative data (MedCalc, MedCalc Software, Belgium). The
statistical analysis of gene polymorphisms was performed utilizing the
SNPStats, a web tool for the analysis of genetic association studies (Solé
et al., 2006). Hardy–Weinberg equilibrium (HWE) was examined with
a chi-square goodness-of-fit test with one degree of freedom to compare
the observed and expected genotype frequencies. To estimate the risk
conferred by a certain allele or genotype, odds ratios (ORs) with 95% CIs
for ORs were calculated. Calculation of ORs was conducted in accordance
with the five commonmodels of inheritance (codominant, dominant, re-
cessive, overdominant, and log-additive). The choice of the most proba-
ble model was carried out in accordance with the Akaike information
criterion (AIC); the model with the least AIC value was defined as the
most probable. Linkage disequilibrium was calculated for all possible
combination of pairs of gene polymorphisms located on different chro-
mosomes. Adjustment for multiple comparisons was performed using
the false discovery rate (http://users.ox.ac.uk/~npike/fdr/) to determine
the final threshold of statistical significance. P-values, or q-values if FDR
was applied (q-values are the name given to the adjusted p-values
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Table 3
Association of polymorphismswithin the genes encoding Toll-like receptors (TLRs) and Triggering receptor expressed onmyeloid cells-1 (TREM-1)with coronary atherosclerosis regard-
ing SYNTAX score (after the adjustments by age and gender).

Polymorphism Inheritance model Genotype SYNTAX score 0–22 SYNTAX score N22 OR (95% CI) P value HWE

TLR1 gene
rs5743551 Codominant T/T 114 (63.3%) 76 (69.1%) 1.00 0.62 0.85

C/T 60 (33.3%) 31 (28.2%) 0.78 (0.46–1.32)
C/C 6 (3.3%) 3 (2.7%) 0.75 (0.18–3.10)

Dominant T/T 114 (63.3%) 76 (69.1%) 1.00 0.33
C/T-C/C 66 (36.7%) 34 (30.9%) 0.78 (0.47–1.29)

Recessive T/T-C/T 174 (96.7%) 107 (97.3%) 1.00 0.77
C/C 6 (3.3%) 3 (2.7%) 0.81 (0.20–3.32)

Overdominant T/T-C/C 120 (66.7%) 79 (71.8%) 1.00 0.37
C/T 60 (33.3%) 31 (28.2%) 0.79 (0.47–1.33)

Log-additive – – – 0.81 (0.52–1.26) 0.34
rs5743611 Codominant C/C 107 (59.4%) 65 (58.6%) 1.00 0.99 0.87

C/G 63 (35%) 40 (36%) 1.03 (0.62–1.71)
G/G 10 (5.6%) 6 (5.4%) 0.97 (0.33–2.79)

Dominant C/C 107 (59.4%) 65 (58.6%) 1.00 0.92
C/G-G/G 73 (40.6%) 46 (41.4%) 1.02 (0.63–1.66)

Recessive C/C-C/G 170 (94.4%) 105 (94.6%) 1.00 0.93
G/G 10 (5.6%) 6 (5.4%) 0.95 (0.34–2.71)

Overdominant C/C-G/G 117 (65%) 71 (64%) 1.00 0.89
C/G 63 (35%) 40 (36%) 1.04 (0.63–1.70)

Log-additive – – – 1.01 (0.68–1.50) 0.96

TLR2 gene
rs5743708 — G/G 164 (91.1%) 104 (93.7%) 1.00 0.43 0.99

A/G 16 (8.9%) 7 (6.3%) 0.69 (0.28–1.74)
rs3804099 Codominant T/T 82 (45.6%) 41 (36.9%) 1.00 0.066 0.32

C/T 74 (41.1%) 44 (39.6%) 1.19 (0.70–2.03)
C/C 24 (13.3%) 26 (23.4%) 2.21 (1.13–4.35)

Dominant T/T 82 (45.6%) 41 (36.9%) 1.00 0.14
C/T-C/C 98 (54.4%) 70 (63.1%) 1.44 (0.88–2.34)

Recessive T/T-C/T 156 (86.7%) 85 (76.6%) 1.00 0.025
C/C 24 (13.3%) 26 (23.4%) 2.03 (1.09–3.77)

Overdominant T/T-C/C 106 (58.9%) 67 (60.4%) 1.00 0.79
C/T 74 (41.1%) 44 (39.6%) 0.94 (0.58–1.52)

Log-additive – – – 1.43 (1.03–1.99) 0.031

TLR4 gene
rs4986790 Codominant A/A 155 (86.1%) 90 (81.1%) 1.00 0.46 0.99

A/G 24 (13.3%) 20 (18%) 1.49 (0.77–2.87)
G/G 1 (0.6%) 1 (0.9%) 1.78 (0.10–30.27)

Dominant A/A 155 (86.1%) 90 (81.1%) 1.00 0.22
A/G-G/G 25 (13.9%) 21 (18.9%) 1.50 (0.79–2.85)

Recessive A/A-A/G 179 (99.4%) 110 (99.1%) 1.00 0.71
G/G 1 (0.6%) 1 (0.9%) 1.71 (0.10–29.03)

Overdominant A/A-G/G 156 (86.7%) 91 (82%) 1.00 0.24
A/G 24 (13.3%) 20 (18%) 1.48 (0.77–2.86)

Log-additive – – – 1.46 (0.80–2.67) 0.22
rs4986791 Codominant C/C 154 (85.6%) 89 (80.2%) 1.00 0.43 0.99

C/T 25 (13.9%) 21 (18.9%) 1.51 (0.79–2.87)
T/T 1 (0.6%) 1 (0.9%) 1.78 (0.10–30.30)

Dominant C/C 154 (85.6%) 89 (80.2%) 1.00 0.2
C/T-T/T 26 (14.4%) 22 (19.8%) 1.52 (0.81–2.86)

Recessive C/C-C/T 179 (99.4%) 110 (99.1%) 1.00 0.71
T/T 1 (0.6%) 1 (0.9%) 1.71 (0.10–29.03)

Overdominant C/C-T/T 155 (86.1%) 90 (81.1%) 1.00 0.22
C/T 25 (13.9%) 21 (18.9%) 1.50 (0.79–2.86)

Log-additive – – – 1.48 (0.82–2.67) 0.2

TLR6 gene
rs3775073 Codominant T/T 58 (32.2%) 33 (29.7%) 1.00 0.83 0.91

T/C 88 (48.9%) 54 (48.6%) 1.06 (0.62–1.84)–
C/C 34 (18.9%) 24 (21.6%) 1.24 (0.63–2.43)

Dominant T/T 58 (32.2%) 33 (29.7%) 1.00 0.69
T/C-C/C 122 (67.8%) 78 (70.3%) 1.11 (0.66–1.86)

Recessive T/T-T/C 146 (81.1%) 87 (78.4%) 1.00 0.56
C/C 34 (18.9%) 24 (21.6%) 1.19 (0.66–2.14)

Overdominant T/T-C/C 92 (51.1%) 57 (51.4%) 1.00 0.93
T/C 88 (48.9%) 54 (48.6%) 0.98 (0.61–1.57)

Log-additive – – – 1.11 (0.79–1.55) 0.55
rs5743810 Codominant G/G 78 (43.3%) 45 (40.5%) 1.00 0.8 0.52

A/G 79 (43.9%) 49 (44.1%) 1.06 (0.64–1.78)
A/A 23 (12.8%) 17 (15.3%) 1.29 (0.62–2.66)

Dominant G/G 78 (43.3%) 45 (40.5%) 1.00 0.66
A/G-A/A 102 (56.7%) 66 (59.5%) 1.11 (0.69–1.80)

(continued on next page)
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Table 3 (continued)

Polymorphism Inheritance model Genotype SYNTAX score 0–22 SYNTAX score N22 OR (95% CI) P value HWE

Recessive G/G-A/G 157 (87.2%) 94 (84.7%) 1.00 0.53
A/A 23 (12.8%) 17 (15.3%) 1.25 (0.63–2.46)

Overdominant G/G-A/A 101 (56.1%) 62 (55.9%) 1.00

0.99
A/G 79 (43.9%) 49 (44.1%) 1.00 (0.63–1.61)

Log-additive – – – 1.12 (0.79–1.57)
0.53

TREM-1 gene
rs2234246 Codominant C/C 61 (33.9%) 49 (44.1%) 1.00 0.18 0.14

C/T 86 (47.8%) 42 (37.8%) 0.61 (0.36–1.03)
T/T 33 (18.3%) 20 (18%) 0.75 (0.38–1.47)

Dominant C/C 61 (33.9%) 49 (44.1%) 1.00 0.082
C/T-T/T 119 (66.1%) 62 (55.9%) 0.65 (0.40–1.06)

Recessive C/C-C/T 147 (81.7%) 91 (82%) 1.00 0.93
T/T 33 (18.3%) 20 (18%) 0.97 (0.53–1.80)

Overdominant C/C-T/T 94 (52.2%) 69 (62.2%) 1.00 0.1
C/T 86 (47.8%) 42 (37.8%) 0.67 (0.41–1.08)

Log-additive – – – 0.81 (0.58–1.13) 0.22
rs4711668 Codominant C/C 60 (33.5%) 39 (35.1%) 1.00 0.14 0.23

T/C 80 (44.7%) 38 (34.2%) 0.75 (0.43–1.31)
T/T 39 (21.8%) 34 (30.6%) 1.37 (0.74–2.53)

Dominant C/C 60 (33.5%) 39 (35.1%) 1.00 0.85
T/C-T/T 119 (66.5%) 72 (64.9%) 0.95 (0.58–1.57)

Recessive C/C-T/C 140 (78.2%) 77 (69.4%) 1.00 0.09
T/T 39 (21.8%) 34 (30.6%) 1.60 (0.93–2.74)

Overdominant C/C-T/T 99 (55.3%) 73 (65.8%) 1.00 0.088
T/C 80 (44.7%) 38 (34.2%) 0.65 (0.40–1.07)

Log-additive – – – 1.14 (0.84–1.56) 0.39
rs3804277 Codominant C/C 66 (36.7%) 49 (44.1%) 1.00 0.36 0.11

C/T 83 (46.1%) 42 (37.8%) 0.68 (0.40–1.15)
T/T 31 (17.2%) 20 (18%) 0.86 (0.44–1.69)

Dominant C/C 66 (36.7%) 49 (44.1%) 1.00 0.2
C/T-T/T 114 (63.3%) 62 (55.9%) 0.73 (0.45–1.18)

Recessive C/C-C/T 149 (82.8%) 91 (82%) 1.00 0.89
T/T 31 (17.2%) 20 (18%) 1.05 (0.56–1.95)

Overdominant C/C-T/T 97 (53.9%) 69 (62.2%) 1.00 0.17
C/T 83 (46.1%) 42 (37.8%) 0.71 (0.44–1.16)

Log-additive – – – 0.88 (0.63–1.22) 0.43
rs2234237 Codominant T/T 138 (76.7%) 86 (77.5%) 1.00 0.9 0.19

A/T 37 (20.6%) 21 (18.9%) 0.91 (0.50–1.66)
A/A 5 (2.8%) 4 (3.6%) 1.23 (0.32–4.74)

Dominant T/T 138 (76.7%) 86 (77.5%) 1.00 0.85
A/T-A/A 42 (23.3%) 25 (22.5%) 0.95 (0.54–1.67)

Recessive T/T-A/T 175 (97.2%) 107 (96.4%) 1.00 0.74
A/A 5 (2.8%) 4 (3.6%) 1.25 (0.33–4.81)

Overdominant T/T-A/A 143 (79.4%) 90 (81.1%) 1.00 0.73
A/T 37 (20.6%) 21 (18.9%) 0.90 (0.50–1.64)

Log-additive – – – 0.99 (0.62–1.58) 0.97
rs6910730 Codominant A/A 140 (77.8%) 87 (78.4%) 1.00 0.75 0.31

A/G 36 (20%) 20 (18%) 0.89 (0.48–1.63)
G/G 4 (2.2%) 4 (3.6%) 1.55 (0.38–6.40)

Dominant A/A 140 (77.8%) 87 (78.4%) 1.00 0.87
A/G-G/G 40 (22.2%) 24 (21.6%) 0.95 (0.54–1.69)

Recessive A/A-A/G 176 (97.8%) 107 (96.4%) 1.00 0.52
G/G 4 (2.2%) 4 (3.6%) 1.59 (0.39–6.53)

Overdominant A/A-G/G 144 (80%) 91 (82%) 1.00 0.66
A/G 36 (20%) 20 (18%) 0.87 (0.47–1.60)

Log-additive – – – 1.02 (0.63–1.65) 0.94
rs1817537 Codominant C/C 66 (36.7%) 49 (44.1%) 1.00 0.36 0.64

C/G 83 (46.1%) 42 (37.8%) 0.68 (0.40–1.15)
G/G 31 (17.2%) 20 (18%) 0.86 (0.44–1.69)

Dominant C/C 66 (36.7%) 49 (44.1%) 1.00 0.2
C/G-G/G 114 (63.3%) 62 (55.9%) 0.73 (0.45–1.18)

Recessive C/C-C/G 149 (82.8%) 91 (82%) 1.00 0.89
G/G 31 (17.2%) 20 (18%) 1.05 (0.56–1.95)

Overdominant C/C-G/G 97 (53.9%) 69 (62.2%) 1.00 0.17
C/G 83 (46.1%) 42 (37.8%) 0.71 (0.44–1.16)

Log-additive – – – 0.88 (0.63–1.22) 0.43
rs9471535 Codominant T/T 137 (76.5%) 84 (76.4%) 1.00 0.94 0.19

C/T 37 (20.7%) 22 (20%) 0.97 (0.53–1.75)
C/C 5 (2.8%) 4 (3.6%) 1.24 (0.32–4.77)

Dominant T/T 137 (76.5%) 84 (76.4%) 1.00 0.99
C/T-C/C 42 (23.5%) 26 (23.6%) 1.00 (0.57–1.75)

Recessive T/T-C/T 174 (97.2%) 106 (96.4%) 1.00 0.75
C/C 5 (2.8%) 4 (3.6%) 1.25 (0.33–4.78)

Overdominant T/T-C/C 142 (79.3%) 88 (80%) 1.00 0.89
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Table 3 (continued)

Polymorphism Inheritance model Genotype SYNTAX score 0–22 SYNTAX score N22 OR (95% CI) P value HWE

C/T 37 (20.7%) 22 (20%) 0.96 (0.53–1.73)
Log-additive – – – 1.03 (0.64–1.64) 0.91

rs7768162 Codominant G/G 63 (35.2%) 41 (37.3%) 1.00 0.21 0.63
A/G 90 (50.3%) 45 (40.9%) 0.79 (0.46–1.35)
A/A 26 (14.5%) 24 (21.8%) 1.42 (0.72–2.81)

Dominant G/G 63 (35.2%) 41 (37.3%) 1.00 0.8
A/G-A/A 116 (64.8%) 69 (62.7%) 0.94 (0.57–1.54)

Recessive G/G-A/G 153 (85.5%) 86 (78.2%) 1.00 0.13
A/A 26 (14.5%) 24 (21.8%) 1.62 (0.88–3.01)

Overdominant G/G-A/A 89 (49.7%) 65 (59.1%) 1.00 0.15
A/G 90 (50.3%) 45 (40.9%) 0.70 (0.43–1.14)

Log-additive – – – 1.12 (0.80–1.57) 0.51
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found using an optimized FDR approach), ≤0.05 were regarded as statis-
tically significant.

3. Results

First, we assessed an association of TLR and TREM-1 gene polymor-
phisms with severity of coronary atherosclerosis. We found that the
C/C genotype of the rs3804099 polymorphism within the TLR2 gene
was significantly associated with SYNTAX score N22 (OR = 2.03,
95%CI = 1.09–3.77, P = 0.025, according to the recessive model,
Table 3)while the T/T genotype of the rs4711668 polymorphismwithin
the TREM-1 gene was significantly associated with 2 or 3 affected coro-
nary arteries (OR = 2.09, 95%CI = 1.02–4.27, P = 0.034, according to
the recessive model, Table 4).

Second, we investigated whether TLR and TREM-1 gene polymor-
phisms are associated with severity of noncoronary (ECA and/or LEA)
atherosclerosis. We found that the C allele of the rs5743551 polymor-
phism within the TLR1 gene, the G allele of the rs4986790 polymor-
phism within the TLR4 gene, and the C allele of the rs3775073
polymorphism within the TLR6 gene were significantly associated
with increased PVD risk (OR = 2.32, 95%CI = 1.06–5.07, P = 0.022;
OR = 4.36, 95%CI = 1.01–18.80, P = 0.016, both according to the log-
additive model; OR = 2.09, 95%CI = 1.05–4.17, P = 0.039, according
to the dominant model, respectively) whereas the A/A genotype of
the rs5743810 polymorphism within the TLR6 gene was significantly
associated with decreased PVD risk (OR = 0.34, 95%CI = 0.15–0.76,
P = 0.013, according to the recessive model, Table 5).

Moreover, the A/G genotype of the rs4986790 polymorphism and
the C/T genotype of the rs4986791 polymorphism within the TLR4
gene were associated with significantly higher risk of ≥50% stenosis of
ECA and/or LEA (OR = 1.70, 95%CI = 0.85–3.41, P = 0.015 and OR =
1.56, 95%CI = 0.78–3.09, P = 0.02, both according to the codominant
model, Table 6).

There were no other statistically significant associations of TLR and
TREM-1 gene polymorphisms with severity of atherosclerosis. All
these results are represented here after the adjustments by age and gen-
der. No statistically significant differences were identified among the
age and gender subgroups and concerning the haplotype frequencies
(data not shown).

4. Discussion

There has been little research to examine whether polymorphisms
within TLR genes are associated with severity of atherosclerosis. Several
groups demonstrated that the G allele of the rs4986790 polymorphism
within the TLR4 gene (the 299Gly allele) was not associatedwith CAD se-
verity (Boekholdt et al., 2003; Yang et al., 2003; Mandal et al., 2006;
Manolakis et al., 2011; Guven et al., 2015); however, a protective effect
of this allele was also reported (Kiechl et al., 2002; Hernesniemi et al.,
2006; Berg et al., 2009). Regarding noncoronary atherosclerosis, an
association of the 299Gly allele with a higher number of vascular terri-
tories affected by clinically relevant atherosclerosis was demonstrated
(Vainas et al., 2006); however, no association with aortic atherosclerosis
was found (Hommels et al., 2007). Although early studies showed an as-
sociation of the 299Gly allele with decreased intima-media thickness
(Kiechl et al., 2002), this was not confirmed in further investigations
(Netea et al., 2004; Norata et al., 2005; Labrum et al., 2007; Hernesniemi
et al., 2008). A relatively recent meta-analysis demonstrated an overall
lack of association between the rs4986790 (Asp299Gly) polymorphism
and atherosclerosis (Zhang et al., 2012). In this study, we did not find a
statistically significant association of the 299Gly allele with coronary ath-
erosclerosis severity; nevertheless, we demonstrated for the first time
that it is significantly associatedwith higher risk of PVDand ≥50% stenosis
of ECA and/or LEA.

Previously, a protective role of the A allele of the rs5743810 poly-
morphism within the TLR6 gene (the Ser249 allele) with relation to
the risk of restenosis after percutaneous transluminal coronary angio-
plasty was shown (Hamann et al., 2013). This matches with our find-
ings, where the A/A genotype of this polymorphism was significantly
associated with decreased PVD risk.

We for the first time detected that the C/C genotype of the rs3804099
polymorphism within the TLR2 gene is significantly associated with
higher coronary atherosclerosis severity. In addition, threemarkerswith-
in TLR1, TLR4, and TLR6 genes (the C allele of the rs5743551 polymor-
phism, the C/T genotype of the rs4986791 polymorphism, and the C
allele of the rs3775073 polymorphism, respectively) were for the first
time found being associated with increased severity of noncoronary
atherosclerosis.

Regarding TREM-1 gene polymorphisms, their impact on the suscep-
tibility to diseases has been poorly investigated up to now. To the best of
our knowledge,we carried out afirst investigation devoted to the role of
TREM-1 gene polymorphisms in atherosclerosis severity. It was previ-
ously shown that the rs9471535 and rs2234237 polymorphisms are as-
sociated with elevated risk of intestinal Behcet's disease (Jung et al.,
2011). Also, the rs2234237 polymorphism was reported to be associat-
ed with sepsis prognosis according to three inheritance models (Su
et al., 2012) and with risk of ventilator-associated pneumonia in burn-
injured patients (Rivera-Chávez et al., 2013) but the conflicting results
were also published (Chen et al., 2008). No association of eight TREM-
1 gene polymorphisms with infective endocarditis was revealed in an-
other study from our group (Golovkin et al., 2015).

However, we previously found that the A/A genotype of the
rs2234237 polymorphism, the G/G genotype of the rs6910730 poly-
morphism, the C/C genotype of the rs9471535 polymorphism, and the
T/T genotype of the rs4711668 polymorphism within the TREM-1 gene
were significantly associated with elevated CAD risk (Golovkin et al.,
2014). Conversely, theG allele of the rs1817537polymorphism, the T al-
lele of the rs2234246 polymorphism, and the T allele of the rs3804277
polymorphism within the TREM-1 gene were significantly associated
with similarly decreased risk of CAD (Golovkin et al., 2014). Out of



Table 4
Association of polymorphismswithin the genes encoding Toll-like receptors (TLRs) and Triggering receptor expressed onmyeloid cells-1 (TREM-1)with coronary atherosclerosis regard-
ing the number of affected coronary arteries (after the adjustments by age and gender).

Polymorphism Inheritance model Genotype One affected
coronary artery

Two or three affected
coronary arteries

OR (95% CI) P value HWE

TLR1 gene
rs5743551 Codominant T/T 40 (58%) 150 (67.9%) 1.00 0.16 0.85

C/T 28 (40.6%) 63 (28.5%) 0.61 (0.35–1.08)
C/C 1 (1.4%) 8 (3.6%) 2.13 (0.26–17.76)

Dominant T/T 40 (58%) 150 (67.9%) 1.00 0.16
C/T-C/C 29 (42%) 71 (32.1%) 0.66 (0.38–1.17)

Recessive T/T-C/T 68 (98.5%) 213 (96.4%) 1.00 0.33
C/C 1 (1.4%) 8 (3.6%) 2.54 (0.31–20.90)

Overdominant T/T-C/C 41 (59.4%) 158 (71.5%) 1.00 0.077
C/T 28 (40.6%) 63 (28.5%) 0.60 (0.34–1.05)

Log-additive – – – 0.79 (0.48–1.28) 0.34
rs5743611 Codominant C/C 43 (62.3%) 129 (58.1%) 1.00 0.86 0.87

C/G 23 (33.3%) 80 (36%) 1.11 (0.62–1.99)
G/G 3 (4.3%) 13 (5.9%) 1.36 (0.37–5.07)

Dominant C/C 43 (62.3%) 129 (58.1%) 1.00 0.65
C/G-G/G 26 (37.7%) 93 (41.9%) 1.14 (0.65–2.00)

Recessive C/C-C/G 66 (95.7%) 209 (94.1%) 1.00 0.68
G/G 3 (4.3%) 13 (5.9%) 1.31 (0.36–4.80)

Overdominant C/C-G/G 46 (66.7%) 142 (64%) 1.00 0.78
C/G 23 (33.3%) 80 (36%) 1.08 (0.61–1.93)

Log-additive – – – 1.13 (0.71–1.81) 0.59

TLR2 gene
rs5743708 – G/G 62 (89.9%) 206 (92.8%) 1.00 0.46 0.99

A/G 7 (10.1%) 16 (7.2%) 0.69 (0.27–1.79)
rs3804099 Codominant T/T 27 (39.1%) 96 (43.2%) 1.00 0.46 0.99

C/T 32 (46.4%) 86 (38.7%) 0.73 (0.40–1.33)
C/C 10 (14.5%) 40 (18%) 1.11 (0.49–2.54)

Dominant T/T 27 (39.1%) 96 (43.2%) 1.00 0.49
C/T-C/C 42 (60.9%) 126 (56.8%) 0.82 (0.47–1.44)

Recessive T/T-C/T 59 (85.5%) 182 (82%) 1.00 0.48
C/C 10 (14.5%) 40 (18%) 1.31 (0.61–2.80)

Overdominant T/T-C/C 37 (53.6%) 136 (61.3%) 1.00 0.22
C/T 32 (46.4%) 86 (38.7%) 0.71 (0.41–1.23)

Log-additive – – – 0.98 (0.67–1.42) 0.91

TLR4 gene
rs4986790 Codominant A/A 62 (89.9%) 183 (82.4%) 1.00 0.14 0.99

A/G 7 (10.1%) 37 (16.7%) 2.07 (0.87–4.98)
G/G 0 (0%) 2 (0.9%) NA (0.00–NA)

Dominant A/A 62 (89.9%) 183 (82.4%) 1.00 0.064
A/G-G/G 7 (10.1%) 39 (17.6%) 2.17 (0.91–5.17)

Recessive A/A-A/G 69 (100%) 220 (99.1%) 1.00 0.34
G/G 0 (0%) 2 (0.9%) NA (0.00–NA)

Overdominant A/A-G/G 62 (89.9%) 185 (83.3%) 1.00 0.086
A/G 7 (10.1%) 37 (16.7%) 2.06 (0.86–4.95)

Log-additive – – – 2.17 (0.93–5.08) 0.055
rs4986791 Codominant C/C 61 (88.4%) 182 (82%) 1.00 0.21 0.99

C/T 8 (11.6%) 38 (17.1%) 1.84 (0.80–4.22)
T/T 0 (0%) 2 (0.9%) NA (0.00–NA)

Dominant C/C 61 (88.4%) 182 (82%) 1.00 0.11
C/T-T/T 8 (11.6%) 40 (18%) 1.92 (0.84–4.38)

Recessive C/C-C/T 69 (100%) 220 (99.1%) 1.00 0.34
T/T 0 (0%) 2 (0.9%) NA (0.00–NA)

Overdominant C/C-T/T 61 (88.4%) 184 (82.9%) 1.00 0.14
C/T 8 (11.6%) 38 (17.1%) 1.83 (0.79–4.20)

Log-additive – – – 1.93 (0.86–4.33) 0.091

TLR6 gene
rs3775073 Codominant T/T 24 (34.8%) 67 (30.2%) 1.00 0.8 0.91

T/C 31 (44.9%) 111 (50%) 1.24 (0.66–2.30)
C/C 14 (20.3%) 44 (19.8%) 1.13 (0.52–2.43)

Dominant T/T 24 (34.8%) 67 (30.2%) 1.00 0.54
T/C-C/C 45 (65.2%) 155 (69.8%) 1.20 (0.67–2.14)

Recessive T/T-T/C 55 (79.7%) 178 (80.2%) 1.00 0.98
C/C 14 (20.3%) 44 (19.8%) 0.99 (0.50–1.96)

Overdominant T/T-C/C 38 (55.1%) 111 (50%) 1.00 0.55
T/C 31 (44.9%) 111 (50%) 1.18 (0.68–2.04)

Log-additive – – – 1.08 (0.73–1.59) 0.69
rs5743810 Codominant G/G 31 (44.9%) 92 (41.4%) 1.00 0.52 0.52

A/G 31 (44.9%) 97 (43.7%) 1.01 (0.56–1.80)
A/A 7 (10.1%) 33 (14.9%) 1.64 (0.65–4.12)

Dominant G/G 31 (44.9%) 92 (41.4%) 1.00 0.68
A/G-A/A 38 (55.1%) 130 (58.6%) 1.12 (0.65–1.95)

Recessive G/G-A/G 62 (89.9%) 189 (85.1%) 1.00 0.25
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Table 4 (continued)

Polymorphism Inheritance model Genotype One affected
coronary artery

Two or three affected
coronary arteries

OR (95% CI) P value HWE

A/A 7 (10.1%) 33 (14.9%) 1.63 (0.68–3.92)
Overdominant G/G-A/A 38 (55.1%) 125 (56.3%) 1.00 0.72

A/G 31 (44.9%) 97 (43.7%) 0.90 (0.52–1.57)
Log-additive – – – 1.19 (0.80–1.77) 0.39

TREM-1 gene
rs2234246 Codominant C/C 20 (29%) 90 (40.5%) 1.00 0.23 0.14

C/T 36 (52.2%) 92 (41.4%) 0.58 (0.31–1.09)
T/T 13 (18.8%) 40 (18%) 0.68 (0.31–1.52)

Dominant C/C 20 (29%) 90 (40.5%) 1.00 0.096
C/T-T/T 49 (71%) 132 (59.5%) 0.61 (0.34–1.10)

Recessive C/C-C/T 56 (81.2%) 182 (82%) 1.00 0.85
T/T 13 (18.8%) 40 (18%) 0.94 (0.46–1.89)

Overdominant C/C-T/T 33 (47.8%) 130 (58.6%) 1.00 0.15
C/T 36 (52.2%) 92 (41.4%) 0.67 (0.38–1.15)

Log-additive – – – 0.79 (0.54–1.16) 0.23
rs4711668 Codominant C/C 24 (34.8%) 75 (33.9%) 1.00 0.093 0.99

T/C 34 (49.3%) 84 (38%) 0.86 (0.46–1.60)
T/T 11 (15.9%) 62 (28.1%) 1.92 (0.86–4.26)

Dominant C/C 24 (34.8%) 75 (33.9%) 1.00 0.7
T/C-T/T 45 (65.2%) 146 (66.1%) 1.12 (0.63–2.00)

Recessive C/C-T/C 58 (84.1%) 159 (72%) 1.00 0.034
T/T 11 (15.9%) 62 (28.1%) 2.09 (1.02–4.27)

Overdominant C/C-T/T 35 (50.7%) 137 (62%) 1.00 0.15
T/C 34 (49.3%) 84 (38%) 0.67 (0.38–1.16)

Log-additive – – – 1.30 (0.90–1.88) 0.16
rs3804277 Codominant C/C 24 (34.8%) 91 (41%) 1.00 0.63 0.11

C/T 33 (47.8%) 92 (41.4%) 0.74 (0.41–1.36)
T/T 12 (17.4%) 39 (17.6%) 0.85 (0.38–1.88)

Dominant C/C 24 (34.8%) 91 (41%) 1.00 0.37
C/T-T/T 45 (65.2%) 131 (59%) 0.77 (0.44–1.36)

Recessive C/C-C/T 57 (82.6%) 183 (82.4%) 1.00 0.99
T/T 12 (17.4%) 39 (17.6%) 1.00 (0.48–2.05)

Overdominant C/C-T/T 36 (52.2%) 130 (58.6%) 1.00 0.38
C/T 33 (47.8%) 92 (41.4%) 0.78 (0.45–1.36)

Log-additive – – – 0.89 (0.61–1.30) 0.54
rs2234237 Codominant T/T 48 (69.6%) 176 (79.3%) 1.00 0.22 0.41

A/T 18 (26.1%) 40 (18%) 0.61 (0.32–1.16)
A/A 3 (4.3%) 6 (2.7%) 0.44 (0.10–1.87)

Dominant T/T 48 (69.6%) 176 (79.3%) 1.00 0.09
A/T-A/A 21 (30.4%) 46 (20.7%) 0.58 (0.31–1.08)

Recessive T/T-A/T 66 (95.7%) 216 (97.3%) 1.00 0.35
A/A 3 (4.3%) 6 (2.7%) 0.49 (0.12–2.07)

Overdominant T/T-A/A 51 (73.9%) 182 (82%) 1.00 0.17
A/T 18 (26.1%) 40 (18%) 0.63 (0.33–1.20)

Log-additive – – – 0.63 (0.38–1.05) 0.083
rs6910730 Codominant A/A 49 (71%) 178 (80.2%) 1.00 0.23 0.67

A/G 18 (26.1%) 38 (17.1%) 0.56 (0.29–1.08)
G/G 2 (2.9%) 6 (2.7%) 0.68 (0.13–3.54)

Dominant A/A 49 (71%) 178 (80.2%) 1.00 0.087
A/G-G/G 20 (29%) 44 (19.8%) 0.57 (0.31–1.07)

Recessive A/A-A/G 67 (97.1%) 216 (97.3%) 1.00 0.76
G/G 2 (2.9%) 6 (2.7%) 0.77 (0.15–3.99)

Overdominant A/A-G/G 51 (73.9%) 184 (82.9%) 1.00 0.096
A/G 18 (26.1%) 38 (17.1%) 0.57 (0.30–1.09)

Log-additive – – – 0.66 (0.39–1.11) 0.12
rs1817537 Codominant C/C 24 (34.8%) 91 (41%) 1.00 0.63 0.11

C/G 33 (47.8%) 92 (41.4%) 0.74 (0.41–1.36)
G/G 12 (17.4%) 39 (17.6%) 0.85 (0.38–1.88)

Dominant C/C 24 (34.8%) 91 (41%) 1.00 0.37
C/G-G/G 45 (65.2%) 131 (59%) 0.77 (0.44–1.36)

Recessive C/C-C/G 57 (82.6%) 183 (82.4%) 1.00 0.99
G/G 12 (17.4%) 39 (17.6%) 1.00 (0.48–2.05)

Overdominant C/C-G/G 36 (52.2%) 130 (58.6%) 1.00 0.38
C/G 33 (47.8%) 92 (41.4%) 0.78 (0.45–1.36)

Log-additive – – – 0.89 (0.61–1.30) 0.54
rs9471535 Codominant T/T 48 (69.6%) 173 (78.6%) 1.00 0.26 0.41

C/T 18 (26.1%) 41 (18.6%) 0.63 (0.33–1.21)
C/C 3 (4.3%) 6 (2.7%) 0.45 (0.11–1.90)

Dominant T/T 48 (69.6%) 173 (78.6%) 1.00 0.11
C/T-C/C 21 (30.4%) 47 (21.4%) 0.60 (0.33–1.12)

Recessive T/T-C/T 66 (95.7%) 214 (97.3%) 1.00 0.36
C/C 3 (4.3%) 6 (2.7%) 0.50 (0.12–2.09)

Overdominant T/T-C/C 51 (73.9%) 179 (81.4%) 1.00 0.2
C/T 18 (26.1%) 41 (18.6%) 0.65 (0.34–1.24)

(continued on next page)
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Table 4 (continued)

Polymorphism Inheritance model Genotype One affected
coronary artery

Two or three affected
coronary arteries

OR (95% CI) P value HWE

Log-additive – – – 0.65 (0.39–1.08) 0.1
rs7768162 Codominant G/G 25 (36.2%) 79 (35.9%) 1.00 0.21 0.63

A/G 37 (53.6%) 98 (44.5%) 0.93 (0.51–1.69)
A/A 7 (10.1%) 43 (19.6%) 1.97 (0.78–4.96)

Dominant G/G 25 (36.2%) 79 (35.9%) 1.00 0.74
A/G-A/A 44 (63.8%) 141 (64.1%) 1.10 (0.62–1.95)

Recessive G/G-A/G 62 (89.9%) 177 (80.5%) 1.00 0.079
A/A 7 (10.1%) 43 (19.6%) 2.06 (0.88–4.85)

Overdominant G/G-A/A 32 (46.4%) 122 (55.5%) 1.00 0.34
A/G 37 (53.6%) 98 (44.5%) 0.76 (0.44–1.33)

Log-additive – – – 1.26 (0.84–1.88) 0.26

Table 5
Association of polymorphisms within the genes encoding Toll-like receptors (TLRs) and Triggering receptor expressed on myeloid cells-1 (TREM-1) with polyvascular disease (after the
adjustments by age and gender; PVD was defined as intima-media thickness increase ≥1 mm or any stenosis of extracranial or/and lower extremity arteries).

Polymorphism Inheritance model Genotype No PVD PVD OR (95% CI) P value HWE

TLR1 gene
rs5743551 Codominant T/T 31 (79.5%) 159 (63.4%) 1.00 0.05 0.85

C/T 8 (20.5%) 83 (33.1%) 2.09 (0.91–4.78)
C/C 0 (0%) 9 (3.6%) NA (0.00–NA)

Dominant T/T 31 (79.5%) 159 (63.4%) 1.00 0.035
C/T-C/C 8 (20.5%) 92 (36.6%) 2.31 (1.01–5.26)

Recessive T/T-C/T 39 (100%) 242 (96.4%) 1.00 0.11
C/C 0 (0%) 9 (3.6%) NA (0.00–NA)

Overdominant T/T-C/C 31 (79.5%) 168 (66.9%) 1.00 0.089
C/T 8 (20.5%) 83 (33.1%) 1.98 (0.87–4.52)

Log-additive – – – 2.32 (1.06–5.07) 0.022
rs5743611 Codominant C/C 22 (56.4%) 150 (59.5%) 1.00 0.15 0.87

C/G 12 (30.8%) 91 (36.1%) 1.07 (0.50–2.27)
G/G 5 (12.8%) 11 (4.4%) 0.31 (0.10–0.98)

Dominant C/C 22 (56.4%) 150 (59.5%) 1.00 0.63
C/G-G/G 17 (43.6%) 102 (40.5%) 0.85 (0.43–1.68)

Recessive C/C-C/G 34 (87.2%) 241 (95.6%) 1.00 0.051
G/G 5 (12.8%) 11 (4.4%) 0.30 (0.10–0.93)

Overdominant C/C-G/G 27 (69.2%) 161 (63.9%) 1.00 0.58
C/G 12 (30.8%) 91 (36.1%) 1.23 (0.59–2.56)

Log-additive – – – 0.71 (0.42–1.23) 0.23

TLR2 gene
rs5743708 – G/G 36 (92.3%) 232 (92.1%) 1.00 0.94 0.99

A/G 3 (7.7%) 20 (7.9%) 1.05 (0.30–3.74)
rs3804099 Codominant T/T 18 (46.1%) 105 (41.7%) 1.00 0.84 0.17

C/T 14 (35.9%) 104 (41.3%) 1.23 (0.58–2.62)
C/C 7 (17.9%) 43 (17.1%) 1.01 (0.39–2.61)

Dominant T/T 18 (46.1%) 105 (41.7%) 1.00 0.67
C/T-C/C 21 (53.9%) 147 (58.3%) 1.16 (0.59–2.29)

Recessive T/T-C/T 32 (82%) 209 (82.9%) 1.00 0.84
C/C 7 (17.9%) 43 (17.1%) 0.91 (0.37–2.22)

Overdominant T/T-C/C 25 (64.1%) 148 (58.7%) 1.00 0.56
C/T 14 (35.9%) 104 (41.3%) 1.23 (0.61–2.49)

Log-additive – – – 1.05 (0.65–1.67) 0.85

TLR4 gene
rs4986790 Codominant A/A 37 (94.9%) 208 (82.5%) 1.00 0.054 0.99

A/G 2 (5.1%) 42 (16.7%) 4.30 (0.99–18.77)
G/G 0 (0%) 2 (0.8%) NA (0.00–NA)

Dominant A/A 37 (94.9%) 208 (82.5%) 1.00 0.016
A/G-G/G 2 (5.1%) 44 (17.5%) 4.42 (1.02–19.20)

Recessive A/A-A/G 39 (100%) 250 (99.2%) 1.00 0.55
G/G 0 (0%) 2 (0.8%) NA (0.00–NA)

Overdominant A/A-G/G 37 (94.9%) 210 (83.3%) 1.00 0.02
A/G 2 (5.1%) 42 (16.7%) 4.29 (0.98–18.72)

Log-additive – – – 4.36 (1.01–18.80) 0.016
rs4986791 Codominant C/C 36 (92.3%) 207 (82.1%) 1.00 0.14 0.99

C/T 3 (7.7%) 43 (17.1%) 2.86 (0.83–9.84)
T/T 0 (0%) 2 (0.8%) NA (0.00–NA)

Dominant C/C 36 (92.3%) 207 (82.1%) 1.00 0.053
C/T-T/T 3 (7.7%) 45 (17.9%) 2.94 (0.86–10.07)

Recessive C/C-C/T 39 (100%) 250 (99.2%) 1.00 0.55
T/T 0 (0%) 2 (0.8%) NA (0.00–NA)
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Table 5 (continued)

Polymorphism Inheritance model Genotype No PVD PVD OR (95% CI) P value HWE

Overdominant C/C-T/T 36 (92.3%) 209 (82.9%) 1.00 0.062
C/T 3 (7.7%) 43 (17.1%) 2.85 (0.83–9.82)

Log-additive – – – 2.91
(0.86–9.89)

0.05

TLR6 gene
rs3775073 Codominant T/T 18 (46.1%) 73 (29%) 1.00 0.081 0.91

T/C 13 (33.3%) 129 (51.2%) 2.41 (1.11–5.22)
C/C 8 (20.5%) 50 (19.8%) 1.57 (0.63–3.91)

Dominant T/T 18 (46.1%) 73 (29%) 1.00 0.039
T/C-C/C 21 (53.9%) 179 (71%) 2.09 (1.05–4.17)

Recessive T/T-T/C 31 (79.5%) 202 (80.2%) 1.00 0.98
C/C 8 (20.5%) 50 (19.8%) 0.99 (0.43–2.29)

Overdominant T/T-C/C 26 (66.7%) 123 (48.8%) 1.00 0.044
T/C 13 (33.3%) 129 (51.2%) 2.05 (1.00–4.18)

Log-additive – – – 1.41 (0.86–2.30) 0.17
rs5743810 Codominant G/G 13 (33.3%) 110 (43.6%) 1.00 0.042 0.52

A/G 15 (38.5%) 113 (44.8%) 0.86 (0.39–1.89)
A/A 11 (28.2%) 29 (11.5%) 0.32 (0.13–0.78)

Dominant G/G 13 (33.3%) 110 (43.6%) 1.00 0.19
A/G-A/A 26 (66.7%) 142 (56.4%) 0.63 (0.31–1.28)

Recessive G/G-A/G 28 (71.8%) 223 (88.5%) 1.00 0.013
A/A 11 (28.2%) 29 (11.5%) 0.34 (0.15–0.76)

Overdominant G/G-A/A 24 (61.5%) 139 (55.2%) 1.00 0.53
A/G 15 (38.5%) 113 (44.8%) 1.25 (0.62–2.50)

Log-additive – – – 0.58 (0.36–0.94) 0.026

TREM-1 gene
rs2234246 Codominant C/C 13 (33.3%) 97 (38.5%) 1.00 0.68 0.14

C/T 20 (51.3%) 108 (42.9%) 0.76 (0.36–1.61)
T/T 6 (15.4%) 47 (18.6%) 1.08 (0.38–3.04)

Dominant C/C 13 (33.3%) 97 (38.5%) 1.00 0.61
C/T-T/T 26 (66.7%) 155 (61.5%) 0.83 (0.41–1.71)

Recessive C/C-C/T 33 (84.6%) 205 (81.3%) 1.00 0.61
T/T 6 (15.4%) 47 (18.6%) 1.27 (0.50–3.21)

Overdominant C/C-T/T 19 (48.7%) 144 (57.1%) 1.00 0.38
C/T 20 (51.3%) 108 (42.9%) 0.74 (0.37–1.46)

Log-additive – – – 0.98 (0.61–1.58) 0.95
rs4711668 Codominant C/C 15 (38.5%) 84 (33.5%) 1.00 0.68 0.11

T/C 14 (35.9%) 104 (41.4%) 1.42 (0.64–3.14)
T/T 10 (25.6%) 63 (25.1%) 1.16 (0.49–2.78)

Dominant C/C 15 (38.5%) 84 (33.5%) 1.00 0.45
T/C-T/T 24 (61.5%) 167 (66.5%) 1.31 (0.65–2.66)

Recessive C/C-T/C 29 (74.4%) 188 (74.9%) 1.00 0.93
T/T 10 (25.6%) 63 (25.1%) 0.97 (0.44–2.11)

Overdominant C/C-T/T 25 (64.1%) 147 (58.6%) 1.00 0.42
T/C 14 (35.9%) 104 (41.4%) 1.33 (0.66–2.71)

Log-additive – – – 1.10 (0.70–1.73) 0.67
rs3804277 Codominant C/C 16 (41%) 99 (39.3%) 1.00 0.92 0.11

C/T 17 (43.6%) 108 (42.9%) 1.05 (0.50–2.20)
T/T 6 (15.4%) 45 (17.9%) 1.23 (0.45–3.38)

Dominant C/C 16 (41%) 99 (39.3%) 1.00 0.79
C/T-T/T 23 (59%) 153 (60.7%) 1.10 (0.55–2.19)

Recessive C/C-C/T 33 (84.6%) 207 (82.1%) 1.00 0.7
T/T 6 (15.4%) 45 (17.9%) 1.20 (0.47–3.05)

Overdominant C/C-T/T 22 (56.4%) 144 (57.1%) 1.00 0.97
C/T 17 (43.6%) 108 (42.9%) 0.99 (0.50–1.96)

Log-additive – – – 1.10 (0.68–1.76) 0.7
rs2234237 Codominant T/T 27 (69.2%) 197 (78.2%) 1.00 0.17 0.12

A/T 9 (23.1%) 49 (19.4%) 0.76 (0.34–1.74)
A/A 3 (7.7%) 6 (2.4%) 0.22 (0.05–0.98)

Dominant T/T 27 (69.2%) 197 (78.2%) 1.00 0.23
A/T-A/A 12 (30.8%) 55 (21.8%) 0.63 (0.30–1.32)

Recessive T/T-A/T 36 (92.3%) 246 (97.6%) 1.00 0.076
A/A 3 (7.7%) 6 (2.4%) 0.24 (0.05–1.02)

Overdominant T/T-A/A 30 (76.9%) 203 (80.6%) 1.00 0.65
A/T 9 (23.1%) 49 (19.4%) 0.83 (0.37–1.87)

Log-additive – – – 0.59 (0.33–1.08) 0.1
rs6910730 Codominant A/A 28 (71.8%) 199 (79%) 1.00 0.14 0.078

A/G 8 (20.5%) 48 (19.1%) 0.84 (0.36–1.96)
G/G 3 (7.7%) 5 (2%) 0.19 (0.04–0.86)

Dominant A/A 28 (71.8%) 199 (79%) 1.00 0.3
A/G-G/G 11 (28.2%) 53 (21%) 0.66 (0.31–1.42)

Recessive A/A-A/G 36 (92.3%) 247 (98%) 1.00 0.052
G/G 3 (7.7%) 5 (2%) 0.20 (0.04–0.88)
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Table 5 (continued)

Polymorphism Inheritance model Genotype No PVD PVD OR (95% CI) P value HWE

Overdominant A/A-G/G 31 (79.5%) 204 (81%) 1.00 0.83
A/G 8 (20.5%) 48 (19.1%) 0.91 (0.39–2.12)

Log-additive – – – 0.60
(0.32–1.11)

0.11
rs1817537 Codominant C/C 16 (41%) 99 (39.3%) 1.00 0.92 0.11

C/G 17 (43.6%) 108 (42.9%) 1.05 (0.50–2.20)
G/G 6 (15.4%) 45 (17.9%) 1.23 (0.45–3.38)

Dominant C/C 16 (41%) 99 (39.3%) 1.00 0.79
C/G-G/G 23 (59%) 153 (60.7%) 1.10 (0.55–2.19)

Recessive C/C-C/G 33 (84.6%) 207 (82.1%) 1.00 0.7
G/G 6 (15.4%) 45 (17.9%) 1.20 (0.47–3.05)

Overdominant C/C-G/G 22 (56.4%) 144 (57.1%) 1.00 0.97
C/G 17 (43.6%) 108 (42.9%) 0.99 (0.50–1.96)

Log-additive – – – 1.10 (0.68–1.76) 0.7
rs9471535 Codominant T/T 26 (68.4%) 195 (77.7%) 1.00 0.15 0.13

C/T 9 (23.7%) 50 (19.9%) 0.75 (0.33–1.73)
C/C 3 (7.9%) 6 (2.4%) 0.21 (0.05–0.93)

Dominant T/T 26 (68.4%) 195 (77.7%) 1.00 0.22
C/T-C/C 12 (31.6%) 56 (22.3%) 0.62 (0.29–1.31)

Recessive T/T-C/T 35 (92.1%) 245 (97.6%) 1.00 0.068
C/C 3 (7.9%) 6 (2.4%) 0.23 (0.05–0.98)

Overdominant T/T-C/C 29 (76.3%) 201 (80.1%) 1.00 0.64
C/T 9 (23.7%) 50 (19.9%) 0.82 (0.36–1.86)

Log-additive – – – 0.58 (0.32–1.06) 0.09
rs7768162 Codominant G/G 14 (36.8%) 90 (35.9%) 1.00 0.95 0.63

A/G 18 (47.4%) 117 (46.6%) 1.11 (0.52–2.38)
A/A 6 (15.8%) 44 (17.5%) 1.14 (0.41–3.18)

Dominant G/G 14 (36.8%) 90 (35.9%) 1.00 0.76
A/G-A/A 24 (63.2%) 161 (64.1%) 1.12 (0.55–2.29)

Recessive G/G-A/G 32 (84.2%) 207 (82.5%) 1.00 0.88
A/A 6 (15.8%) 44 (17.5%) 1.07 (0.42–2.74)

Overdominant G/G-A/A 20 (52.6%) 134 (53.4%) 1.00 0.86
A/G 18 (47.4%) 117 (46.6%) 1.07 (0.53–2.14)

Log-additive – – – 1.08 (0.65–1.77) 0.77

Table 6
Association of polymorphisms within the genes encoding Toll-like receptors (TLRs) and Triggering receptor expressed on myeloid cells-1 (TREM-1) with hemodynamically significant
(≥50%) stenosis of extracranial or/and lower extremity arteries (after the adjustments by age and gender).

Polymorphism Inheritance model Genotype No stenosis or
b50% stenosis

≥50% stenosis OR (95% CI) P value HWE

TLR1 gene
rs5743551 Codominant T/T 136 (65.4%) 54 (65.8%) 1.00 0.43 0.85

C/T 64 (30.8%) 27 (32.9%) 1.08 (0.62–1.89)
C/C 8 (3.8%) 1 (1.2%) 0.32 (0.04–2.61)

Dominant T/T 136 (65.4%) 54 (65.8%) 1.00 0.99
C/T-C/C 72 (34.6%) 28 (34.1%) 1.00 (0.58–1.72)

Recessive T/T-C/T 200 (96.2%) 81 (98.8%) 1.00 0.21
C/C 8 (3.8%) 1 (1.2%) 0.31 (0.04–2.53)

Overdominant T/T-C/C 144 (69.2%) 55 (67.1%) 1.00 0.68
C/T 64 (30.8%) 27 (32.9%) 1.13 (0.65–1.96)

Log-additive – – – 0.91 (0.56–1.47) 0.7
rs5743611 Codominant C/C 126 (60.6%) 46 (55.4%) 1.00 0.64 0.87

C/G 70 (33.6%) 33 (39.8%) 1.26 (0.73–2.16)
G/G 12 (5.8%) 4 (4.8%) 0.85 (0.26–2.81)

Dominant C/C 126 (60.6%) 46 (55.4%) 1.00 0.49
C/G-G/G 82 (39.4%) 37 (44.6%) 1.20 (0.71–2.02)

Recessive C/C-C/G 196 (94.2%) 79 (95.2%) 1.00 0.67
G/G 12 (5.8%) 4 (4.8%) 0.78 (0.24–2.51)

Overdominant C/C-G/G 138 (66.3%) 50 (60.2%) 1.00 0.37
C/G 70 (33.6%) 33 (39.8%) 1.28 (0.75–2.17)

Log-additive – – – 1.09 (0.71–1.67) 0.69

TLR2 gene
rs5743708 – G/G 192 (92.3%) 76 (91.6%) 1.00 0.82 0.99

A/G 16 (7.7%) 7 (8.4%) 1.12 (0.44–2.85)
rs3804099 Codominant T/T 88 (42.3%) 35 (42.2%) 1.00 0.92 0.075

C/T 85 (40.9%) 33 (39.8%) 0.99 (0.56–1.74)
C/C 35 (16.8%) 15 (18.1%) 1.15 (0.55–2.38)

Dominant T/T 88 (42.3%) 35 (42.2%) 1.00 0.91
C/T-C/C 120 (57.7%) 48 (57.8%) 1.03 (0.61–1.74)

Recessive T/T-C/T 173 (83.2%) 68 (81.9%) 1.00 0.68
C/C 35 (16.8%) 15 (18.1%) 1.15 (0.59–2.27)

Overdominant T/T-C/C 123 (59.1%) 50 (60.2%) 1.00 0.84
C/T 85 (40.9%) 33 (39.8%) 0.95 (0.56–1.60)
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Table 6 (continued)

Polymorphism Inheritance model Genotype No stenosis or
b50% stenosis

≥50% stenosis OR (95% CI) P value HWE

Log-additive – – – 1.05 (0.74–1.50) 0.77

TLR4 gene
rs4986790 Codominant A/A 180 (86.5%) 65 (78.3%) 1.00 0.015 0.99

A/G 28 (13.5%) 16 (19.3%) 1.70 (0.85–3.41)
G/G 0 (0%) 2 (2.4%) NA (0.00–NA)

Dominant A/A 180 (86.5%) 65 (78.3%) 1.00 0.053
A/G-G/G 28 (13.5%) 18 (21.7%) 1.96 (1.00–3.84)

Recessive A/A-A/G 208 (100%) 81 (97.6%) 1.00 0.012
G/G 0 (0%) 2 (2.4%) NA (0.00–NA)

Overdominant A/A-G/G 180 (86.5%) 67 (80.7%) 1.00 0.16
A/G 28 (13.5%) 16 (19.3%) 1.66 (0.83–3.32)

Log-additive – – – 2.12 (1.13–3.96) 0.02
rs4986791 Codominant C/C 178 (85.6%) 65 (78.3%) 1.00 0.02 0.99

C/T 30 (14.4%) 16 (19.3%) 1.56 (0.78–3.09)
T/T 0 (0%) 2 (2.4%) NA (0.00–NA)

Dominant C/C 178 (85.6%) 65 (78.3%) 1.00 0.088
C/T-T/T 30 (14.4%) 18 (21.7%) 1.80 (0.92–3.49)

Recessive C/C-C/T 208 (100%) 81 (97.6%) 1.00 0.012
T/T 0 (0%) 2 (2.4%) NA (0.00–NA)

Overdominant C/C-T/T 178 (85.6%) 67 (80.7%) 1.00 0.23
C/T 30 (14.4%) 16 (19.3%) 1.52 (0.77–3.02)

Log-additive – – – 1.96 (1.06–3.63) 0.036

TLR6 gene
rs3775073 Codominant T/T 68 (32.7%) 23 (27.7%) 1.00 0.65 0.91

T/C 101 (48.6%) 41 (49.4%) 1.15 (0.63–2.11)
C/C 39 (18.8%) 19 (22.9%) 1.41 (0.68–2.94)

Dominant T/T 68 (32.7%) 23 (27.7%) 1.00 0.48
T/C-C/C 140 (67.3%) 60 (72.3%) 1.23 (0.70–2.16)

Recessive T/T-T/C 169 (81.2%) 64 (77.1%) 1.00 0.42
C/C 39 (18.8%) 19 (22.9%) 1.29 (0.69–2.42)

Overdominant T/T-C/C 107 (51.4%) 42 (50.6%) 1.00 0.99
T/C 101 (48.6%) 41 (49.4%) 1.00 (0.60–1.68)

Log-additive – – – 1.19 (0.82–1.71) 0.36
rs5743810 Codominant G/G 86 (41.4%) 37 (44.6%) 1.00 0.8 0.52

A/G 92 (44.2%) 36 (43.4%) 0.89 (0.51–1.54)
A/A 30 (14.4%) 10 (12.1%) 0.77 (0.34–1.76)

Dominant G/G 86 (41.4%) 37 (44.6%) 1.00 0.56
A/G-A/A 122 (58.6%) 46 (55.4%) 0.86 (0.51–1.44)

Recessive G/G-A/G 178 (85.6%) 73 (88%) 1.00 0.62
A/A 30 (14.4%) 10 (12.1%) 0.82 (0.38–1.78)

Overdominant G/G-A/A 116 (55.8%) 47 (56.6%) 1.00 0.82
A/G 92 (44.2%) 36 (43.4%) 0.94 (0.56–1.58)

Log-additive – – – 0.88 (0.61–1.28) 0.51

TREM-1 gene
rs2234246 Codominant C/C 77 (37%) 33 (39.8%) 1.00 0.72 0.14

C/T 91 (43.8%) 37 (44.6%) 0.95 (0.54–1.68)
T/T 40 (19.2%) 13 (15.7%) 0.74 (0.35–1.57)

Dominant C/C 77 (37%) 33 (39.8%) 1.00 0.66
C/T-T/T 131 (63%) 50 (60.2%) 0.89 (0.52–1.50)

Recessive C/C-C/T 168 (80.8%) 70 (84.3%) 1.00 0.42
T/T 40 (19.2%) 13 (15.7%) 0.76 (0.38–1.51)

Overdominant C/C-T/T 117 (56.2%) 46 (55.4%) 1.00 0.86
C/T 91 (43.8%) 37 (44.6%) 1.05 (0.63–1.76)

Log-additive – – – 0.88 (0.61–1.25) 0.47
rs4711668 Codominant C/C 72 (34.6%) 27 (32.9%) 1.00 0.83 0.0021

T/C 83 (39.9%) 35 (42.7%) 1.20 (0.66–2.19)
T/T 53 (25.5%) 20 (24.4%) 1.07 (0.54–2.12)

Dominant C/C 72 (34.6%) 27 (32.9%) 1.00 0.62
T/C-T/T 136 (65.4%) 55 (67.1%) 1.15 (0.66–1.99)

Recessive C/C-T/C 155 (74.5%) 62 (75.6%) 1.00 0.91
T/T 53 (25.5%) 20 (24.4%) 0.97 (0.53–1.75)

Overdominant C/C-T/T 125 (60.1%) 47 (57.3%) 1.00 0.56
T/C 83 (39.9%) 35 (42.7%) 1.17 (0.69–1.97)

Log-additive – – – 1.04 (0.74–1.46) 0.81
rs3804277 Codominant C/C 82 (39.4%) 33 (39.8%) 1.00 0.8 0.11

C/T 88 (42.3%) 37 (44.6%) 1.04 (0.60–1.83)
T/T 38 (18.3%) 13 (15.7%) 0.82 (0.38–1.74)

Dominant C/C 82 (39.4%) 33 (39.8%) 1.00 0.92
C/T-T/T 126 (60.6%) 50 (60.2%) 0.97 (0.58–1.65)

Recessive C/C-C/T 170 (81.7%) 70 (84.3%) 1.00 0.52
T/T 38 (18.3%) 13 (15.7%) 0.80 (0.40–1.60)

Overdominant C/C-T/T 120 (57.7%) 46 (55.4%) 1.00 0.69
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Table 6 (continued)

Polymorphism Inheritance model Genotype No stenosis or
b50% stenosis

≥50% stenosis OR (95% CI) P value HWE

C/T 88 (42.3%) 37 (44.6%) 1.11 (0.66–1.86)
Log-additive – – – 0.93 (0.65–1.33) 0.69

rs2234237 Codominant T/T 161 (77.4%) 63 (75.9%) 1.00 0.79 0.064
A/T 40 (19.2%) 18 (21.7%) 1.13 (0.60–2.14)
A/A 7 (3.4%) 2 (2.4%) 0.66 (0.13–3.29)

Dominant T/T 161 (77.4%) 63 (75.9%) 1.00 0.85
A/T-A/A 47 (22.6%) 20 (24.1%) 1.06 (0.58–1.94)

Recessive T/T-A/T 201 (96.6%) 81 (97.6%) 1.00 0.57
A/A 7 (3.4%) 2 (2.4%) 0.64 (0.13–3.19)

Overdominant T/T-A/A 168 (80.8%) 65 (78.3%) 1.00 0.66
A/T 40 (19.2%) 18 (21.7%) 1.15 (0.61–2.17)

Log-additive – – – 0.99 (0.60–1.64) 0.97
rs6910730 Codominant A/A 163 (78.4%) 64 (77.1%) 1.00 0.93 0.059

A/G 39 (18.8%) 17 (20.5%) 1.07 (0.56–2.04)
G/G 6 (2.9%) 2 (2.4%) 0.78 (0.15–4.02)

Dominant A/A 163 (78.4%) 64 (77.1%) 1.00 0.92
A/G-G/G 45 (21.6%) 19 (22.9%) 1.03 (0.56–1.91)

Recessive A/A-A/G 202 (97.1%) 81 (97.6%) 1.00 0.75
G/G 6 (2.9%) 2 (2.4%) 0.77 (0.15–3.95)

Overdominant A/A-G/G 169 (81.2%) 66 (79.5%) 1.00 0.81
A/G 39 (18.8%) 17 (20.5%) 1.08 (0.57–2.06)

Log-additive – – – 0.99 (0.59–1.67) 0.98
rs1817537 Codominant C/C 82 (39.4%) 33 (39.8%) 1.00 0.8 0.11

C/G 88 (42.3%) 37 (44.6%) 1.04 (0.60–1.83)
G/G 38 (18.3%) 13 (15.7%) 0.82 (0.38–1.74)

Dominant C/C 82 (39.4%) 33 (39.8%) 1.00 0.92
C/G-G/G 126 (60.6%) 50 (60.2%) 0.97 (0.58–1.65)

Recessive C/C-C/G 170 (81.7%) 70 (84.3%) 1.00 0.52
G/G 38 (18.3%) 13 (15.7%) 0.80 (0.40–1.60)

Overdominant C/C-G/G 120 (57.7%) 46 (55.4%) 1.00 0.69
C/G 88 (42.3%) 37 (44.6%) 1.11 (0.66–1.86)

Log-additive – – – 0.93 (0.65–1.33) 0.69
rs9471535 Codominant T/T 159 (76.8%) 62 (75.6%) 1.00 0.81 0.068

C/T 41 (19.8%) 18 (21.9%) 1.10 (0.59–2.08)
C/C 7 (3.4%) 2 (2.4%) 0.65 (0.13–3.26)

Dominant T/T 159 (76.8%) 62 (75.6%) 1.00 0.92
C/T-C/C 48 (23.2%) 20 (24.4%) 1.03 (0.56–1.89)

Recessive T/T-C/T 200 (96.6%) 80 (97.6%) 1.00 0.57
C/C 7 (3.4%) 2 (2.4%) 0.64 (0.13–3.17)

Overdominant T/T-C/C 166 (80.2%) 64 (78%) 1.00 0.72
C/T 41 (19.8%) 18 (21.9%) 1.12 (0.60–2.11)

Log-additive – – – 0.97 (0.59–1.62) 0.92
rs7768162 Codominant G/G 75 (36.2%) 29 (35.4%) 1.00 0.75 0.63

A/G 95 (45.9%) 40 (48.8%) 1.18 (0.76–2.11)
A/A 37 (17.9%) 13 (15.8%) 0.92 (0.43–1.99)

Dominant G/G 75 (36.2%) 29 (35.4%) 1.00 0.71
A/G-A/A 132 (63.8%) 53 (64.6%) 1.11 (0.64–1.90)

Recessive G/G-A/G 170 (82.1%) 69 (84.2%) 1.00 0.62
A/A 37 (17.9%) 13 (15.8%) 0.84 (0.42–1.69)

Overdominant G/G-A/A 112 (54.1%) 42 (51.2%) 1.00 0.47
A/G 95 (45.9%) 40 (48.8%) 1.22 (0.72–2.05)

Log-additive – – – 1.00 (0.69–1.44) 0.99
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them, only T/T genotype of the rs4711668 polymorphism was signifi-
cantly associated with higher severity of coronary atherosclerosis.

The main advantage of our research is a large number of polymor-
phisms taken into account.We investigated eight polymorphismswith-
in TLR genes and eight polymorphisms within the TREM-1 gene while
other authors studied not more than four TLR gene polymorphisms.
Moreover, this is the first study regarding the association of TLR and
TREM-1 gene polymorphisms with atherosclerosis severity carried out
on Russian population. However, we were unable to exclude certain
shortcomings. This is a single-center study; in addition, we could also
neglect gene polymorphisms which are in causal association with ath-
erosclerosis severity.

Reasons for the discrepancies between the results of our investiga-
tion and other relevant genetic association studies may include con-
founding host or environmental factors in different populations
modifying the penetrance of the variant allele, differences in the sample
size and in various clinicopathological characteristics between the study
samples, and also disparities in diagnostics, stratification, genotyping
methods, and chance. In addition, certain studies in which negative re-
sults were obtained could have never been published (so-called file
drawer effect) that may create a significant bias and distort a picture
that we can observe at the moment. However, only widely established
methods of diagnostics such as coronary angiography or ultrasonogra-
phy were used in all considered studies, so this factor does not seem
to impact on the disparities between them significantly. Moreover,
genotyping methods are also unlikely to be the cause of differences be-
tween distinct studies.

Finally, we conclude that certain TLR and TREM-1 gene polymor-
phisms are significantly associated with atherosclerosis severity in a
Russian population. Further studies are needed to confirm these gene
polymorphisms as predictive and pathogenic markers of atherosclerosis.
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