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ÖZ 

Amaç: Biz bu çalışmada lumbar  spinal stenosis (LSS) 

ile genetik HLA sistemi arasındaki ilişkiyi tespit etmeyi 

amaçladık. 

Materyal ve Metod: Bu çalışmada LSS tanısı konmuş 

41 olgudan (7 erkek, 8 kadın; yaş ortalaması: 60,27) 15 

inde HLA sınıf I ABC genlerini ve 41 olgunun tamamında 

(19 erkek, 22 kadın; yaş ortalaması: 60,46) HLA sınıf II 

DRDQB1 genlerini çalıştık. DNA ekstraksiyonundan 

sonra HLA-A, B, C, DQ ve DR’ye özgü primerlerle DNA 

amplifiye edildi ve SSP-PCR yöntemiyle çalışıldı. Allel 

tanımlamaları, resmi HLA Nomenclature Komitesine ait 

software ile yapıldı.  

Bulgular: LSS grubunda HLA A2 allel (% 36,7) 

kontrol gruba (%17,2) göre istatistiksel anlamlı yüksekti 

(p:0,039; p<0,05). B44 allelinin görülme sıklığı (%20), 

kontrol grubundan (%5,1) istatistiksel olarak anlamlı 

yüksek tespit edildi. (p:0,010; p<0,05) Aynı şekilde C6 

allelin görülme sıklığı (%26,7), kontrol grubundan (%8,6) 

istatistiksel anlamlı yüksek bulundu. (p:0,013; p<0,05).  

Sonuç: Bu ön çalışma LSS ile HLA sınıf I genler inin 

ilişkili olduğunu ortaya koymuştur. HLA A2, HLA B44 ve 

HLA C6 alleleri LSS için predispozan faktörler olarak 

tespit edilmiştir. 

Anahtar kelimeler: Human lökosit antijen, lomber spinal 

stenosis, sınıf I/II genler  

ABSTRACT 
Objective: We aim to identify the r elationship lumbar  

spinal stenosis (LSS) and genetic HLA system. 

Materials and Methods: The present study investigates 

15 cases out of 41 (7 male, 8 female; average age: 60.27) 

who were studied for HLA class I ABC genes, as well as 

totally 41 cases (19 male; 22 female; average age: 60.46) 

who were studied for HLA class II DR.DQB1 genes 

among the cases with LSS. DNA extraction, the DNA was 

amplified with primers specific to HLA-A, B, C, DQ and 

DR, and studied using the SSP-PCR method. Allele identi-

fication was made using the official HLA Nomenclature 

Committee software. 

Results: HLA A2 allele in LSS group (% 36.7) is statis-

tically significantly higher than control group (%17.2) 

(p:0.039; p<0.05). The frequency of the B44 allele was 

statistically significantly higher in the LSS group (20%) 

than in the control group (5.1%) (p:0.010; p<0.05). Like-

wise, the frequency of the C6 allele was statistically sig-

nificantly higher in the LSS group (26.7%) than in the 

control group (8.6%) (p:0.013; p<0.05).  

Conclusion: This preliminary study has suggested that 

LSS is associated with HLA class I genes. HLA A2, HLA 

B44, and HLA C6 alleles have been determined as predis-

posing factors for LSS.  

Keywords: Class I/II genes, human leukocyte antigen, 

lumbar spinal stenosis 
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INTRODUCTION  

Lumbar Spinal Stenosis (LSS) is a common condi-

tion involving the spine that starts with the narrow-

ing of the spinal canal and manifests in lower ex-

tremity pain caused by inflammation. There are on-

going studies seeking to identify the pathophysiolo-

gy of this condition.1 It is known about the Major 

Histocompatibility Complex (MHC), a large gene 

complex, with an important role in the immune sys-

tem. The MHC-encoded glycoprotein molecule in 

human is called as human leukocyte antigen (HLA) 

which is involved in antigen presentation of short 

peptides to T cells and play a key role in the body’s 

immune defence.2 HLA-disease association being an 

interesting subject over the recent several decades 

since long list of human diseases that are significant-

ly more common among individuals that carry par-

ticular HLA alleles in Population studies.3 The main 

inspiration for the present study is Ankylosing Spon-

dylitis (AS) – a disease that affects the spine. Previ-

ous studies have identified the presence of the HLA-

B27 gene in 96% of AS patients. The role of HLA-

B27, as the most well-known genetic predisposition 

factor for AS, in the pathogenesis is not exactly 

known, although it has been assumed that an arthri-

togenic peptide specific to the disease is presented to 

the immune system.4 On the other hand, several 

studies of Behçet's disease (BD) to date have report-

ed the HLA-B51 allele as the most potent genetic 

predisposition factor.5 HLA-DQB1*0602 is associat-

ed with narcolepsy, HLA-DRB1 alleles 

(e.g.DRB1*04: 01,DRB1*04:04,  DRB1*04:05,  

DRB1*01:01) that code for a sequence motif in the 

DRb chain called ‘shared epitope’ (SE) are associat-

ed with seropositive rheumatoid arthritis (RA). Alt-

hough many hypotheses have been postulated, the 

mechanism underlying HLA-disease association is 

still unclear unfortunately.3 In Type 1 Diabetes 

Mellitus (T1DM), as another HLA-related disease, 

the predisposition genes have been identified as 

HLA “DR3/DR4”. The protective alleles countering 

the disease have in turn been identified as A*11:01, 

A*32:01, A*66:01, B*07:02, B*44:03, B*35:02, 

C*16:01 and C*04:01.6 Studies of genetic factors 

have also established a significant association be-

tween several single-nucleotide polymorphisms 

(SNPs) and LSS in an Indian population. A previous 

study of a Han Chinese sample in turn identified an 

association between the COL11A1 (rs1337185) and 

ADAMTS5 (rs162509) gene polymorphisms with a 

predisposition to LSS.7  

In this study, we aimed to analyse the association of 

HLA alleles with LSS patients and continue with 

larger series if results are encouraging. Also, we 

aimed to analyze the association of HLA alleles with 

LSS patients as a preliminary report. 

 

MATERIALS AND METHODS 

Study Design and Data Collection: The project was 

approved by the Clinical Research Ethics Committee 

of the Haydarpasa Numune Training and Research 

Hospital (TRH) (Date: 14/02/2019, decision no: 

HNEAH KAEK 2019/16) and informed consent 

forms were obtained from all patients. In order to 

make allele identification in the HLA region of the 

Lumbar Spinal Stenosis cases, the study included 

patients diagnosed clinically and radiologically in 

the Neurosurgery Department of the Istanbul Hay-

darpasa Numune TRH. The patients did not have 

any inflammatory comorbidities with spine disorder 

and did not have any accompanying autoimmune 

disease. Romatoid factor (RF) was negative in all 

except one patient and HLA B27 and 51 was nega-

tive in all of the patients. In detailed history, there 

was not any familial history and patients were not 

doing routine exercise. The symptoms of patients 

were long-term back pain, leg pain, intermittant neu-

rogenic claudicasion and/or motor and sensory defi-

cit. Exclusion criteria were acute lumbosyatalgia, 

discal hernia without spinal stenosis in radiologic 

imaging. The patients, who were selected from the 

same geographical region, included 15 cases out of 

41 studied for HLA class I ABC genes (7 male, 8 

female; average age: 60.27 years), and totally 41 

cases studied for HLA class II DR/DQB1 genes (19 

male, 22 female; average age: 60.46 years). The 

number of these two groups will be equal in larger 

series if results are encouraging in the present study. 

The control group included 58 healthy individuals. 

Exclusion criteria for control group were any kind of 

spinal disorder and inflammatory disease. Inclusion 

criteria for control group was among donors of renal 

transplantation over 50 years old which were rou-

tinely examined for HLA genes. The median age of 

patient and control group was comparable.  

DNA Isolation: DNA was isolated from peripheral 

blood samples with EDTA using a manual kit, as per 

the manufacturer’s instructions (Quick-DNA tm 

miniprep plus kit (made in USA), Zymo Research). 

For amplification, 30 polymerase chain reaction 

(PCR) cycles were followed by 20 further cycles in a 

thermal cycler (Techne Flexigene version 32.02, 
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Oxford,Cambridge, UK). Denaturation, annealing 

and extension stages were included when the PCR 

products were separated on a 2.5% agarose.  

PCR-SSP (Sequence Specific Primer): The pres-

ence of specific-locus amplification was analyzed 

using allele-specific primers using the PCR-SSP 

method. Low-resolution tissue typing was carried 

out using Micro SSP kits HLA ABC, HLA DRQ and 

DRB1, as per the manufacturer’s instructions. The 

kits used were Generic HLA class I DNA Typing 

Tray, Lot 011; Generic HLA class II DNA Typing 

Tray, DRB only, Lot 004;and Generic HLA class II 

DNA Typing Tray, DQB1 only, Lot 001 (One 

Lambda, Canoga Park, CA, USA). A PCR analysis 

was carried out to study A (22 alleles), B (36 al-

leles), C (14 alleles), DR (12 alleles) and DQ (5 al-

leles). Allele identification was made using the offi-

cial HLA Nomenclature Committee software (HLA 

Fusion version 4.1.0.13925, One Lambda). 

Statistical Analysis: IBM SPSS Statistics 22 (IBM 

SPSS, Turkey) software was used for the statistical 

analyses of the study data. The study data was as-

sessed using a Chi-Square test, a Fisher’s Exact Chi-

Square test and a Continuity (Yates) Correction. A p 

value of <0.05 was considered statistically signifi-

cant. 

 

RESULTS 

Tables 1, 2, 3, 4 and 5 present the findings of our 

study for the HLA Class I (A, B, C) and Class II 

(DR, DQ) alleles comparing among the LSS patients 

and control groups to analyse the association of 

HLA and LSS. 

Table 1 shows reveals no statistically significant 

difference in the frequency of the A1, A3, A11, A24, 

A25, A26, A29, A30, A32 and A68 alleles between 

the control and LSS groups (p>0.05). 

HLA A2 allele in LSS group (%36.7) is statistically 

significantly higher than control group (%17.2) 

(p:0.039; p<0.05). 

Table 2 shows that the frequency of B44 allele is 

statistically significantly higher in the LSS group. 

(20%) than in the control group (5.2%) (p:0.017; 

p<0.05). No statistically significant difference was 

noted in the frequency of the B7, B8, B14, B18, 

B27, B35, B38, B50, B51 and B58 alleles between 

control and LSS groups (p>0.05). 

Table 3 shows that the frequency of the C6 allele is 

statistically significantly higher in the LSS group 

(26.7%) than in the control group (8.6%) (p:0.013; 

p<0.05). There is no statistically significant differ-

ence in the frequency of the C1, C2, C4, C7, C8, 

C14, C15 and C16 alleles between the control and 

LSS groups (p>0.05). 

Table 4 shows that there is no statistically significant 

difference in the frequency of the DR1, DR3, DR4, 

DR7, DR11, DR12, DR13, DR14, DR15 ve DR16 

alleles between the control and LSS groups 

(p>0.05). 

Table 5 shows that there is no statistically significant 

difference in the frequency of the DQ2, DQ3, DQ5 

and DQ6 alleles between the control and LSS groups 

(p>0.05). 

 

DISCUSSION AND CONCLUSION 

Degenerative LSS was formerly believed to be a 

mechanical condition related to old age however 

several genetic analyses such as tryptophan alleles in 

COL9A2 and COL9A3 and polymorphisms in the 

vitamin D receptor gene (VDR) (FokI and TaqI) 

have been performed to understand the LSS patho-

genesis in the Finnish and in the Japanese population 

in recent years.8 In the present study we investigate 

the association between the HLA Class I (A,B,C) 

and Class II ( DR, DQ) genes and predisposition to 

LSS in Turkish patients. 

Since congenital spinal stenosis is associated with 

chondrodysplasia, the degenerative type of LSS 

which occurs in the elderly is also believed to be 

caused by genetic factors.9-11 Hyun SJ et al. declared 

that Korean population examined the thrombospon-

din 2 (THBS2) polymorphism, and revealed a signif-

icant link between haplotypes HAP4 and HAP5 and 

progression toward LSS, whereas HAP1, another 

haplotype, played a protective role against LSS.8 

Hallioğlu et al. conducted a study of Turkish chil-

dren with rheumatic fever, and reported the HLA 

DQA1*03 allele to be a protective factor that may be 

even more potent when presenting with the 

DRB1*04 and DQA1*03 alleles.9 Atasoy et al. not-

ed an increase in the HLA-A*30 and A*68, B*7, 

B*13, B*57, Cw6 and DRB1*07 antigens of psoriat-

ic patients when compared to controls. Moreover, 

the B*57, Cw6 and DRB1*07 alleles were found to 

be more significant in Type I psoriasis, while HLA-

B*13 displayed a significant association in Type 2 

psoriasis.12 In a study by Doganay et al. on “Non-

alcoholic fatty liver disease”, the authors identified 

HLA DQB1*06:04 allele as the predisposition gene 

and DQB1*03:02 as the protective gene.13 Tunca et 

al. established the HLA DRB1*04 and DRB1*14 

alleles and the HLA DRB1*04⁄DQB1*03 and HLA 

DRB1*14⁄DQB1*05 haplotypes as the genetic pre-

disposition markers for pemphigus vulgaris in a 



Araştırma Makalesi (Research Article)                                                                                                                   Mustafa Efendioglu et al. 

 686 

Turkish population, but the authors could not identi-

fy a protective allele for PV.14 Zhang et al reported 

the expression of Platelet-Derived Growth Factor 

(PDGF-BB) in LSS.15 Jirathanathornnukul et al. 

suggested that Vascular Endothelial Growth Factor 

(VEGF) may play a role in the pathogenesis of 

LSS.16 

These studies suggest that the association of HLA 

with diseases is an area meriting further research in 

terms of both facilitating the understanding of the 

disease and identifying a means of prevention. It is 

known that the HLA tissue groups may cause predis-

positions to certain clinical conditions affecting the 

spine, such as ankylosing spondylitis, and may ren-

der individuals more likely to contract the disease 

depending on which allele is present. We previously 

ascertained from the familial history of our patients 

that considerable numbers of family members had 

similar complaints. This led us to analyze the HLA 

tissue groups in the patients who presented at our 

Hospital who were diagnosed with LSS. Based on 

the findings of our study, we established a statisti-

cally significant association between the LSS cases 

and the HLA A2, HLA B44 and HLA C6 alleles. 

Apparently HLA class I gene is responsible for LSS 

pathogenesis leading to cytotoxic T cell response. 

One case with romatoid factor positive is unrelated 

to our results since this case were not analysed for 

class I HLA.  

Conclusion: HLA A2, HLA B44 and HLA C6 al-

leles is a genetic correlation for LSS not the cause of 

LSS. We recommend a re-study of the alleles identi-

fied in the present study as predisposition genes to 

LSS involving a larger case series and using more 

advanced technologies. This study has some limita-

tions. This was a “cross-sectional case-control” 

study, and was not intended to establish a direct 

cause of disease. The disease-HLA association 

should be confirmed through high-resolution se-

quencing studies with further techniques applied. 

Furthermore, the number of cases was low and une-

qual between the groups in the present study. 
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Table 1. HLA A compar ison between LSS and control groups. 

*:p<0.05, Fisher’s Exact Test; +:Continuity (yates) correction. 

 Control (n=116) LSS (n=30) P 

HLA A n % n % 

 A1 19 16,4 2 6,7 0,247 

 A2 20 17.2 11 36.7 +0.039* 

 A3 16 13.8 4 13.3 1.000 

 A11 9 7.8 4 13.3 0.469 

 A24 20 17.2 2 6.7 0.250 

 A25 2 1.7 1 3.3 0.501 

 A26 8 6.9 1 3.3 0.686 

 A29 6 5.2 1 3.3 1.000 

 A30 4 3.4 1 3.3 1.000 

 A32 4 3.4 1 3.3 1.000 

 A68 1 0.9 2 6.7 0.107 
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Table 2. HLA B compar ison between LSS and control groups. 

*:p<0.05, Fisher’s Exact Test; +:Continuity (yates) correction. 

 Control (n=116) LSS (n=30) P 

HLA B n % n % 

B7 8 6.9 3 10 0.697 

B8 5 4.3 1 3.3 1.000 

B14 4 3.4 1 3.3 1.000 

B18 5 4.3 2 6.7 0.633 

B27 2 1.7 2 6.7 0.187 

B35 24 20.7 4 13.3 +0.514 

B38 2 1.7 3 10 0.059 

B44 6 5.2 6 20 0.017* 

B50 3 2.6 1 3.3 1.000 

B51 17 14.7 4 13.3 1.000 

B58 1 0.9 2 6.7 0.107 
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Table 3. HLA C compar ison between LSS and control groups. 

*:p<0.05, Fisher’s Exact Test; +:Continuity (yates) correction. 

 Control (n=116) LSS (n=30) P 

HLA C n % n % 

C1 5 4.3 1 3.3 1.000 

C2 5 4.3 3 10 0.362 

C4 20 17.2 6 20 +0.933 

C6 10 8.6 8 26.7 0.013* 

C7 17 14.7 6 20 0.574 

C8 3 2.6 1 3.3 1.000 

C14 5 4.3 1 3.3 1.000 

C15 15 12.9 2 6.7 0.525 

C16 7 6 2 6.7 1.000 
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Table 4. HLA DR compar ison between LSS and control groups. 

 Control 

(n=116) 

LSS (n=82) P 

HLA DR n % N % 

DR1 7 6.0 6 7.3 0.946 

DR3 15 12.9 4 4.9 0.099 

DR4 13 11.2 10 12.2 1.000 

DR7 10 8.6 8 9.8 0.982 

DR11 25 21.6 21 25.6 ++0.505 

DR12 2 1.7 1 1.2 +1.000 

DR13 8 6.9 9 11.0 0.452 

DR14 9 7.8 8 9.8 0.813 

DR15 8 6.9 7 8.5 0.875 

DR16 4 3.4 7 8.5 +0.206 

+:Fisher’s Exact Test; ++:Ki-square test, Continuity (yates) correction. 
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Table 5. HLA DQ compar ison between LSS and control groups. 

 Kontrol (n=116) LSS (n=82) P 

HLA DQ n % n % 

DQ2 14 12.1 12 14.6 0.754 

DQ3 54 46.6 36 43.9 +0.712 

DQ5 26 22.4 19 23.2 1.000 

DQ6 22 19 14 17.1 0.878 

+:Ki-square Test, Continuity (yates) correction. 


