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ABSTRACT

Objectives: Ankylosing spondylitis (AS) is a type of spondylitis in which the spine and other joints are largely affected. A strong association of HLA-B*27
with AS has been observed. However, the exact mechanism underlying this association and the pathogenesis of the disease remains unclear. As the diversity
of HLA varies among populations, our objective was to investigate the prevalence of HLA-B*27 and its allelic variants in the North Indian population.

Materials and Methods: The data of 7451 individuals were analyzed for the study and all these samples have HLA typed by sequence-based typing from
an American Society for Histocompatibility and Immunogenetics (ASHI)-accredited laboratory.

Results: Among the studied population, 304 individuals (4.08%) were found to have HLA-B* 27 allele. The most frequent subtypes of HLA-B*27 observed
in the North Indian population were HLA-B*27: 05 (21.71%) and HLA-B*27: 07 (16.28%). A total of 97 HLA-B genotypes were identified among studied

population.

Conclusion: The higher frequency of HLA-B*27:05 suggests an idea that the North Indian population may have a higher risk of AS.
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INTRODUCTION

Ankylosing spondylitis (AS) is a chronic immune-mediated
inflammatory disease, part of the spondyloarthritis group,
primarily affecting the sacroiliac joint and later the spine and
large joints."! In South Asia, the incidence of AS ranges from
3.0 to 24.3/10,000 people, with a mean of 8.5/10,000, while
in East Asia, it ranges between 11.0 and 37.1/10,000, with
a mean of 25.5/10,000.%7 Hospital-based studies suggest
a lower prevalence at 0.7/10,000.®! AS is more common
in men than women, with a 2:1 ratio, typically affecting
people aged 20-40.1" While the exact cause of AS is not
fully understood, environmental factors (such as infections,
exposure to heavy metals, stress, and cigarette smoking)
and the human leukocyte antigen B27 (HLA-B*27) allele
are considered major risk factors. However, the association
between HLA-B27 and AS is still debated in rheumatology.!"!

Three primary theories attempt to explain the role of
HLA-B*27 in AS. The “arthritogenic peptide hypothesis”
suggests that HLA-B*27 mimics pathogens, triggering
immune system activation and leading to ASM
Another theory proposes that mis-folded HLA-B*27 in

macrophages causes endoplasmic reticulum stress and
inflammation."®! A third hypothesis involves the formation
of HLA-B*27 homodimers, which stimulate natural killer
cells and CD4+ T-cells, resulting in chronic inflammation.™

The HLA-B*27 allele is highly polymorphic, with 161 known
subtypes. HLA-B27:05 is the most common and is closely
associated with AS susceptibility.""! Other associated subtypes
include HLA-B*27:01, B*27:02, B*27:04, and B*27:07, while
B*27:06 and B*27:09 are not significantly linked to AS.!®!

India’s diverse population, with its many tribes, castes, and
religious groups practicing endogamy, has resulted in unique
HLA gene complexes across communities.!'”! Understanding
the prevalence of HLA-B*27 in these populations, particularly
in North India, is crucial for predicting the risk of AS and
improving the quality of life for those affected.

MATERIALS AND METHODS
Study setting and demographics

The samples of 7451 healthy, normal individuals from
North India, were examined for HLA-B typing in this
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study. All these individuals consented to be voluntary
stem cell donors and registered themselves with a stem
cell registry operating in North India. The sample
collection and, further, HLA typing of all these individuals
were done after taking informed consent. This study only
included people aged between 18 and 55 years from Delhi,
Punjab, Uttarakhand, Haryana, and Jammu and Kashmir.
There were 5928 males and 1523 females in the group.
The present study was performed to see the occurrence of
HLA-B*27 in the North Indian population by estimating
the allelic and genotypic frequency. The study was
approved by the independent ethical review boards of the
institute.

Sample collection and HLA typing

Blood samples (3 mL) were collected from each participant
using ethylene diamine tetraacetic acid coated vials (BD
Vacutainer’, USA). All these collected samples were further
HLA typed by an accredited laboratory using the sequence-
based typing method which covered Exon 2, 3, and 4 HLA-B
locus.

Statistical analysis

HLA-B allele and genotypic frequencies were calculated by
the direct counting method. For direct counting, a python
script was created. The script calculates the frequency of an
allele of interest depending on the number of times that it
appears in the dataset.

RESULTS

A total of 304 individuals (4.08%) were identified with
HLA-B*27 among the studied populations (n = 7451). Out
of these 304 individuals, 239 (78.61%) were male, while the
remaining 65 (21.38%) were female.

There were four allelic variants of HLA-B*27 (B*27:02,
B*27:04, B*27:05, and B*27:07) identified among the
304 individuals. The most prevalent allelic variants
of HLA-B*27 observed in our study population were
HLA-B*27:05 (21.71%) and HLA-B*27:07 (16.28%).

The allele frequencies of all the identified allelic variants
are depicted in Figure 1. In addition, 97 HLA-B*
genotypes (allelic combinations) were observed within
the studied population data, as illustrated in Figure 2. The
most prevalent genotypic combinations identified were
HLA-B*27:07-51:01 (4.60%), HLA-B*08:01-27:07 (4.27%),
and HLA-B*27:05-40:06 (4.27%).

DISCUSSION

The HLA complex encodes for the different classes of major
histocompatibility complex proteins (Class I and II) that
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Figure 1: HLA B27 allele frequency in the studied population
group. HLA: Human leukocyte antigen.

are responsible for the regulation of the immune system.
The HLA complex is diverse, with many variations in the
human population. There are specific patterns of these
HLA variations among people from different geographical
regions and even among individuals of different castes
and religions. Not all variations of HLA-B*27 are linked
to AS."2 In this study, the most common variations of
HLA-B*27 observed were HLA-B*27:05 (21.71%) and
HLA-B*27:07 (16.28%).

Schlosstein et al. 1 time observed the relationship between
the risk of AS and HLA-B*27 antigen.? The results of some
studies showed that genetic predisposition of polymorphic
HLA-B*27 allelic variants affects an individuals
susceptibility toward the development of AS while other
results are contradictory.?>*! At present, 90-95% of AS
patients showed a positive test for HLA-B*27 allele.[>?¥
In addition, a history of inflammatory backaches and a
positive HLA-B*27 test are useful in making the diagnosis
of AS. However, in the general population, a positive
HLA-B*27 test that ranged between 6% and 8% only, does
not confirm the disease and the majority of people having
the HLA-B*27 will not develop AS, as well as, a negative
HLA-B*27 test does not rule out the diagnosis of AS. As
evidence, around 10-20% of individuals with confirmed
AS found a negative test for the HLA-B*27 test.l**! These
contradictory results show that diversity in the HLA gene
is specific to the population as well as within the caste of a
different place. Further, Shankarkumar observed that the
frequency of HLA-B*27 was higher (11.76%) in the Western
Indian group (Maratha) as compared (4.31%) to Indian
tribal (Badagas).?® In the last report of a community-
oriented program for control of rheumatic disease, it was
found that the prevalence of AS is more common in rural
populations as compared to urban populations.! Based
on these observations, HLA-B*27 should also be divided
based on urban and rural groups for further use for the
early screening of AS or aware the population who are at
higher risk, and recommendations should be based on
diet and other environmental factors (such as infections,
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Figure 2: Frequency of HLA B27 allelic combinations (genotypes) in the studied population group.

HLA: Human leukocyte antigen.

exposure to heavy metals, stress, and cigarette smoking) as
well as recommended physical activity or exercise.

HLA-B*27 positivity differs among the patients diagnosed
with AS based on race and ethnicity. A study on Turkish
population showed low prevalence of the HLA-B*27.1222728] Ag
per the published report, the most common HLA-B*27 allelic
variants that are associated with the AS include HLA-B*27:05,
HLA-B*27:04, and HLA-B*27:02 for Caucasians, Chinese
(Asian), and Mediterranean populations, respectively.!!

Thomas et al. reported the association of HLA-B*27:05 and
B*27:04 with AS and the most prevalent allelic variant was
B*27:05 (77.4%) in the South Indian population.”’ Another
study from South India by Kavadichanda et al. identified, the
HLA-B*27:04, 27:05, 27:07, and 27:02 association with AS and
the among them HLA-B*27:04 (62.5%) was most prevalent
allelic variant.™™ Whereas, in West India, HLA-B*27:02; 27:04;
27:05; and 27:07 were reported to be associated with AS with
HLA-B*27:05 (67.9%) as the most prevalent allelic variants
identified.”" A study from North India by Srivastava et al.
suggested an association between HLA-B*27:04, 27:05, 27:07,
and 27:02 with AS.*? Among these, HLA-B*27:05 (62.5%)
was the most prevalent, followed by HLA-B*27:04 (36.2%) in
the region. Similarly, in the present study, the most prevalent
HLA-B allelic variants were HLA-B*27:05 (21.71%) and
HLA-B27:07 (16.28%). A study in the late 90’s by Agrawal et
al. did not find the presence of HLA-B*27 antigen in the North
Indian population.™ These contradictory results indicate
that diversity in HLA genes is both population-specific and
varies among castes across different regions. In addition, the
techniques used for HLA typing (serology or molecular) and
the sample size may also contribute to the presence or absence
of these alleles. However, in the present scenario including the
present study, the prevalence of HLA-B*27 is measurable which
could help in the prevision of the likelihood of AS incidence.
It is better to detect AS in its early stage because, in later
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stages, it involves severe complications such as anterior uveitis,
psoriasis, and chronic inflammatory bowel disease, leading
to cardiovascular or pulmonary complications. Therefore,
prevision for the risk of AS is necessary. A strong association
of HLA-B*27 with AS has been observed. However, the exact
mechanism underlying this association and the pathogenesis of
the disease remains unclear. Therefore, based on the frequency
pattern of HLA-B*27 in a given population and caste, one can
predict or diagnose an individual for the risk of AS.

CONCLUSION

In the present study, the North Indian population showed
a higher frequency of HLA-B*27:05 and this suggests an
idea that the people of this part may have a higher risk
of AS. Further, systematic studies on large sample sizes
investigating the combined effect of demographical as well as
environmental risk factors associated with HLA-B*27 in the
risk of developing AS are needed to be examined.
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