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‘ ABSTRACT ’ Background The association of Human Leukocyte Antigen-B27 (HLA-B27) with ankylosing spondylitis (AS) and
spondyloarthropathies is well known. It varies among different racial and ethnic populations. Aim: The aim of this study
is to perform an investigation regarding the distribution of the human leukocyte antigen HLA-B27 and its subtypes in Indian healthy controls and
in patients with AS and to compare this with different reports from different populations. Materials & methods: One hundred and eighty seven
patients with spondyloarthropathy were referred to our department for HLA-B27 typing. For all HLA-B*27 positive patients, sub typing was
also done to find the specific HLA-B27 allele. The prevalence of HLA-B27 in the normal population was also studied which included 200
subjects of both genders with no family history of spondyloarthropathy. Results: An association between AS and HLA B27 was identified; HLA-
B*27 allele was carried by 45 (24.1%) of patients and 13 (6.5%) subject from healthy controls was found to be positive . Three HLA- B27 alleles
were observed in this study: B27: 05: 02 (n=30, 66.7%), B¥27:04:01 (n=9,20.0%), B27:07:01 (n=6, 13.3%). Conclusion: HLA-B27 is strongly
associated with AS in Indian population. Our results showed a restricted number of HLA-B27 subtypes with predominance of HLA-B27: 05
alleles. We found the HLA- B27 the prevalence is 6.3% in healthy groups, where in AS patients it is around 24.1%. This study showed that HLA-
B27:05,HLA-B27: 04, and HLA-: B27: 07 are the subtypes found in our population.
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INTRODUCTION

Ankylosing spondylitis (AS) belongs to a group of disorders called
seronegative spondyloarthropathies (SpA), that primarily affects the
sacroiliac joints and the axial skeleton, and less frequently, peripheral
joints and other extra-articular organs such as the eyes, skin, and the
cardiovascular system[1].

Epidemiological have suggested that the prevalence of AS in a white
population is 0.1% to 0.2% , in Chinese population 0.24% and about
0.86% in Caucasians. [2]. AS usually occurs in the second or third
decade of life, it is more common in young men than women with a
Male/Female ratio of roughly 2 to 1 [3]. The exact cause of AS is
unknown, AS is thought to result as a consequence of abnormal
immune response, which may be triggered by a complex of genetic
ethnicity, and environmental factors [4].

HLA-B*27 is encoded by an allele of the major histocompatibility
complex (MHC) class I HLA-B region, on the short arm of
chromosome 6 [5]. Genetic studies have concluded that HLA B27 in
the major histocompatibility complex (MHC) locus contributes to
around 20.1% of AS heritability, with 4.3% associated with loci other
than HLA B [5].

Currently, three major mechanistic hypotheses exist to describe the
association between HLA B27 and AS. Firstly, aberrant peptide
processing and presentation may be involved in the pathogenesis of AS
due to the interaction between HLA B27 and endoplasmic reticulum
aminopeptidase (ERAP) 1 [6,7,8,9] Secondly, misfolded HLA B27
molecules in the endoplasmic reticulum (ER) may trigger ER stress
and provoke the unfolded protein response (UPR) . It has been
previously demonstrated that this is followed by the subsequent up
regulation of various cytokines, particularly IL 23 and IL 17,
accompanied by the development of immune dysregulation.
Furthermore, cell surface HLA B27 dimers may be important in AS
pathogenesis, due to their role in binding to receptors on immune cells
[6,7,8.,9].

There are very few studies of HLA-B 27 association to Indian AS
patients. This study sought to determine B27 subtypes of B27- positive
patients with AS and healthy controls.

MATERIALS & METHODS

The study was undertaken in the Department of Molecular Biology and
Transplant Immunology, Transfusion Medicine, Apollo new Delhi ,
from March 2015 To September 2015. Written and informed consent
was taken from all the patients and the control group.

In this case control study, all the AS patients who visited
rheumatology clinic during the study period with symptoms of
inflammatory lower back pain for more than 3 months, sacroilitis on
MRIwere included as cases in the study.

Controls were all healthy individuals without any history of
spondyloarthropathies and negative rheumatoid factor.

Patient Selection

One hundred and eighty seven patients with spondyloarthropathy were
referred to our department for HLA-B*27 typing. A complete clinical
evaluation was done for all patients. HLA typing was done and
prevalence of HLA-B*27 was seen in this group. For all HLA- B*27
positive patients, sub typing was also done to find the specific HLA-
B*27allele.

Control Population

Two hundred control subjects of both genders with no family history of
AS were studied for the prevalence of HLA-B*27 in healthy
population.

Laboratory Analysis-

DNA was extracted using the commercially available, Life technology
pure link ™ Genomic DNA mini kit (Invitrogen), made in the USA. Six
ml blood was collected in an ACD vial from peripheral veins.
Molecular typing was performed by Polymerase Chain Reaction —
Amplification (PCR - SSP) with specific primers of B loci. A positive
sample for HLA-B*27, was further subtyped with life technology All
set+™Gold SSP HLA - B*27 High resolution kit. PCR products were
visualized in 2% agarose gel under ultraviolet illumination (Gel Doc
Xr Bio Rad) following ethidium bromide staining.

Statistical Analysis:

Data is described in terms of frequencies (number of cases) and
relative frequencies (percentages) as appropriate. For comparing
categorical data, Chi square (y2) test was performed and fisher exact
test was used when the expected frequency is less than 5. A probability
value (p value)less than 0.05 was considered statistically significant.
All statistical calculations were done using (Statistical Package for the
Social Science) SPSS 21version (SPSS Inc., Chicago, IL, USA )
statistical program for Microsoft Windows.

RESULTS
Atotal of 187 patients with AS and 200 controls were included in this
study. Demographic characteristics of patients were given in (Table 1).
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Out of total patients, 137 patients (73.26%) were males and 50
(26.74%) were females. Prevalence of AS was more common in the
second and third decade of life (27% and 28% respectively).

Table 1 - Distribution Of Patient With As (n=187)
Male Total

Chi-square| P-value
value
1.8327

Age Female

0-10.0 |2
11-20.0[11
21-30.0|37
31-40 [41
41-50 |22
51-60 |18
60 6 |44% |2 |4.0% |8 |4.3%

Total [137[100.0%]|50 |100.0%|187 [100.0%
Table 2- Distribution Of HLA-b*27 Positive As Patients (n=45)

Age [Male Female |Total
0-10 [1 [2.7% [0]0.0% |1 [2.2%
11-20(3 [8.1% [1]12.5% |4 [8.9%
21-30]1335.1% [2]25.0% |15[33.3%
31-40]1129.7% (3 (37.5% |14[31.1%

1

1

0

2.0% |3
6.0% |14
26.0% |50
24.0% |53
24.0% |34
14.0% |25

1.6%
7.5%
26.7%
28.3%
18.2%
13.4%

1.5% |1 0.766
8.0% |3
27.0% |13
29.9% |12
16.1% |12

13.1% |7

P-value
0.985

Chi-square value
0.369

41-50]5 [13.5% 12.5% |6 |13.3%
51-60(3 |8.1% 12.5% [4 |8.9%
60 1 [2.7% 0.0% |1 |2.2%
Total [37[100.0%]|8[100.0%|45]100.0%
Out of 187 patients, 45 patients showed the presence of HLA-B *27
allele (24.1%), comprising of 37 (82.2%) males and 8 females (17.8
%). (Table 2)

Table 3 - Distribution Of HLA-b*27 Subtypes In As Patients
(n=45)

Subtypes |Male Female |Total Chi-square| P-value
value

B*27:05:02|25|67.6% [5]62.5% |30/66.7% |0.152 0.927

B*27:04:01|7 |18.9% [2]25.0% |9 |20.0%

B*27:07:01|5 |13.5% [1]12.5% |6 |13.3%

Total 37[100.0%|8[100.0%[45[100.0%

In these patients, HLA-B*27 subtyping was done using high-
resolution kit. We found three allele i.e. HLA-B*27:05:02, HLA-
B*27:04:01, HLA -B*27:07:01 prevailing in the study group. HLA-
B*27:05:02 was found to be predominant subtype and was present in
30 patients (66.7%) followed HLA-B*27:04:01 present in 9 patients
(20.0%) and HLA-B*27:07:01(13.3%) in 6 patients.

(Table 3)

Table 4 - Prevalence Of HLA-b *27 In Healthy Population (n=200)

Negative |Positive |Total Chi-square |P-value
value
Male [89 [92.7%|7 [7.3% [96 |48.0% |0.1904 0.663
Female|98 [94.2%|6 [5.8% [104 |52.0%
Total |187]93.5%[13[6.5% |200 [100.0%

Among the 200 healthy control group, 13 were positive for HLA-B*27
(6.5%). Out of which 7 (3.5%) were healthy males, 6 (3%) were
females. (Table 4).

DISCUSSION

HLA-B*27 shows high genetic polymorphism, with increasing
number of alleles. As per current database, there are about 161
subtypes of HLA B*27:01 to HLA B*27:16 [10]. A variable
distribution of HLA-B27 gene is seen among world population, with
the highest prevalence in northern territory of the earth [11]. HLA-
B*27:05 is the ancestral subtype and is highly associated with AS
worldwide. It was thought that HLA-B*27:05 all other subtypes could
have evolved from HLAB*27:05 by point mutation (B*27:03),
reciprocal recombination (B*27:07, B*27:09) and gene conversion
(B*27:01,B*27:02,B*27:04,B*27:06) [12,13].

It is found that not all HLA-B*27 subtypes are associated with AS. In
addition to B*27:05, alleles such as B*27:01,B*27:02, B*27:03,
B*27:04, B*27:10, B*27:13, B*27:14, B*27:15 showed association
with AS [14]. In Caucasians HLA-B*2701, *2702, *2705, *2708, and
*2709 [15]. In Chinese, HLA-B*27:04 and in Mediterranean
population it is HLA-B*27:02, association was found. Asians showed
association with B*2704, *2706 and *2707. HLA-B*27: 09 is a rare

subtype found primarily on the Italian island of Sardinia showed lack
ofassociation with typical AS [16-18]

In our study, analysis by gender and age brings out that the AS among
males is than that found in females (73.26% vs. 26.74%, p<0.001), the
male / female ratio was (2.74 %) and showed two peaks among aged
21-30 and 31-40 years. Lower prevalence in females can be explained
because of disease predominance in males [3] and another cause may
be lower presentation of Indian females at health care centers for the
testing because of various socioeconomic reasons.

It is a well known that the prevalence of HLA-B*27 varies worldwide
in the various ethnic and racial group. It shows the strongest
association with AS among related spondyloarthropathies (SpA) . The
prevalence of AS roughly correlates with the prevalence of HLA-B*27
but with certain exclusions, like HLA-B*27 is present in West African
countries, such as Senegal and Gambia, but it is very difficult to find
any cases of AS in these countries [19]. In this study, we evaluated 187
cases using Polymerase Chain Reaction — Amplification (PCR - SSP)
with specific primers of B loci and we found 45 (24.06%) out of 187
were positive for HLA-B*27. The frequency of patients with HLA-
B*27 in our study is lower than that documented in Middle Eastern and
Western European population. The difference between frequencies
could be due different sample size, ethnic background and the
geographic variance. Prevalence of HLA-B*27 in healthy population
was found to be 6.5%. Out of which 7 (3.7%) were males and 6 were
females (3.2%).

In this study HLA-B*27:05 was the most frequent subtype (n=30;
66.6%) found. Twenty-five (83.33%) were males and 5 (16.66%)
females. The frequencyr, in Western India the frequency was 70% [19].
Our results are in concordance with the previous reports, where HLA-
B*27:05 was found most commonly associated with AS and related
SpAaround the world [12].

HLAB*27:04 was the second most frequent subtype (n=9; 20%) found
in our study, seven (77.77%) were males and 2 (22.22%) were females.
Liu et al. found subtype HLA B*27:04 [69%] was predominant in Han
population in eastern china followed by HLA- B*27:05 (50%) [20].
Although this is not in concordance with our results. The reason could
be due the differences in the HLA-B*27 sequence, or because of the
linkage disequilibrium with other nearby AS-related genes or
polymorphisms.

HLA-B*27:07 is a rare subtype that was first observed in Oriental and
Jewish population and has been reported in association with AS. In the
present study, HLA-B*27:07 subtype was found in 6 (13.3%) cases, 5
(83.33%) were males and 1lin female (16.66%) and its prevalence was
significantly higher in males than female patients. Similarly Chhaya
SU also reported the frequency of B*¥2707 (12.86%) in western India
[19]. In a study done in the western Indian population reported two new
alleles HLA-B*27: 14 (2%) and HLA-B*27: 08 (12%), that have
neither reported in previous studies nor in our present study done in the
Indian population [19]. Our findings support the notion that HLA-
B*27: 05 and HLA- B*27: 04 are the two most common subtypes
found worldwide patients with AS.

CONCLUSIONS -

The present study provides interesting information on the HLA-B*27
association with AS in Indian patients. In this study, found the HLA-
B*27 the prevalence is in healthy groups, where in AS patients it is
around 24.1%. This study showed that HLA- B*27: 05, HLA- B*27:
04, and HLA-: B*¥27: 07 are the subtypes found in our population.
More extensive typing of the Indian normal population is needed to
resolve the evolutionary history of HLA diversity in the Indian
population demography. The subtypes that show the strongest
associations within the different ethnic groups and populations may
indicate which peptides may contribute the disease susceptibility.
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