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Abstract

Background:

Systemic Lupus Erythematosus (SLE) is a multisystem generalized
chronic  autoimmune disorder characterized by humoral
autoimmunity. The etiology of SLE is thought to be multifactorial
involving an interplay of environmental, humoral, and genetic
factors. There is a strong association of the human leukocyte antigen
(HLA) with SLE, however, the association is likely to be
heterogeneous among different ethnic groups. The aim of this study
was to determine the association of HLA-DRB1, HLA-DQA1 and
HLA-DQB1 with SLE susceptibility and clinical manifestations in the
western Indian population.

Methods:

A total of 250 SLE patients fulfilling the ACR criteria were recruited
and an equal number of age sex and ethnicallymatched normal
healthy controls were recruited for this study.

HLA types were determined by the polymerase chain reaction on a
Luminex platform with sequence-specific oligonucleotide primers
(PCR-SSOP) method in 250 patients and 250 control subjects.

Results:

The following HLA alleles were found to be positively associated with
SLE: HLA-DRB1*04 (P=.00380), HLA DRB1*11 (P=0.0001), HLA-
DQB1*03 (P=.0008), HLA DQB1*05(P=0.040)and
DQA1*01(P=0.0018)

Conclusions:

Our data suggest an association between HLA class Il with
susceptibility to SLE in the Indian population. DQB1*05 and
DQA1*01 are strongly positively associated with SLE in western
Indian SLE patients. DRB1*04, DRB1*11, DQB1*03 and DQA1*03
are negatively associated with SLE in western India
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1. INTRODUCTION

Systemic Lupus Erythematosis (SLE) is a multifactorial
autoimmune disease mostly influenced by genetic and
environmental factors. Although the exact etiology of the
disease is not known, it is highly hypothesized that the
accelerated rate ofapoptosis and/or impaired clearance of
apoptotic bodies are the most likely causes of SLE
development. SLE comprises of an inflammatory response
that occurs due to the immune system attacking self-cells and
tissues leading to damage. In most cases of SLE there is
damage to the renal system, skin and musculoskeletal system,
cardiovascular system, nervous system and respiratory system;
in fact SLE can affect any tissue in the body and shows
remissions and exacerbations.'

The first genetic factor to be identified as important in the
pathogenesis of SLE was the Major Histocompatibility
Complex (MHC). The human MHC is also called the Human
Leukocyte Antigen (HLA) complex (often just the HLA).
Defects in certain HLA genes lead to autoimmune disorders
due to failure of self-tolerance eg. Systemic Lupus
Erythematosus (SLE) where the recognition of a self-antigen
fails and the immune system reacts to it causing damage to
various organs. It is now widely accepted that HLA genes
constitute a part of the genetic susceptibility to SLE. Human
Leukocyte Antigen (HLA) class II and SLE has been shown to
be associated since 1971 by Grumet et al. 1971* Our previous
study showed positive linkage with HLA-DRB1*03 and
DQBI1*0302 in a subset of severely affected patient from
India’. However number of patient studied was small and
robust molecular typing of HLA antigen was not available in
this laboratory at that time.Hence the current study was
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undertaken with more robust HLA detection technique
involving large number of unselected SLE patients.

2. METHODS

This prospective study was conducted in 250 consecutive SLE
patients from Mumbai, western India, collected over a span of
three years (June 2014- June 2017). These patients were
referred from Department of Medicine, KEM hospital,
Mumbai, Maharashtra, India, to National Institute of
Immunohaematology, (NIIH), Mumbai. All these patients
were diagnosed according to the American College of
Rheumatology (ACR) criteria®. Disease activity was assessed
at the time of evaluation using Systemic Lupus Erythematosus
Disease Activity Index (SLEDAI)’. Pregnant and post-
menopausal women, smokers, patients with diabetes and
patients with significant hyperlipidemia were excluded. The
source of normal controls (n=250) were voluntarystem cell
donors from Marrow Donor Registry India (MDRI). Blood
samples (5 ml) were collected after obtaining written informed
consent from all the individuals. The study protocol was
approved by the Institutional Ethical Committee (IEC) of
KEM hospital and NIIH. The patients were categorized into
three groups based on presence of clinical manifestations of
arthritis and Lupus nephritis for more than 3 years. First group
was of 157 patients who had arthritis based on the clinicians
diagnosis, second group of 97 patients had renal damage
assessed by renal biopsy and were classified as lupus nephritis
based on WHO criteria® and the third group had all the SLE
patients diagnosed on the basis of ACR criteria.

Molecular analysis: DNA extraction was done by standard
salting out technique (Bag Healthcare, Lich, Germany)
followed by HLA typing using the Luminex Xmap technology
(Gen-probe, CT, USA). Ambiguities were resolved using the
Sequence Specific primer (SSP) technique (Bag Healthcare,
Lich, Germany).

Statistical analysis: Continuous variables were expressed as
mean+SD. Statistical analysis was carried out using fisher
exact test in 2x2 contingency table using Graph Pad In Stat 2
software (Graph Pad Software Inc., USA). P values below
0.05 were considered statistically significant.

3. RESULTS

A total of 230 female patients and 20 male patients were
included in the study. Their age ranged from 5-53 yr (mean =+
SD; 28.14 £ 9.99) in females and 7-45 yr (mean &+ SD; 25.75 +
13.76) in males with about 78% patients in the age group of
11-30 years.(see figure 1).
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Figure 1: Age at onset of disease in 250 SLE patients.
Clinical manifestation included arthritis (63.6%), alopecia

(51%), mucosal ulcers (49.8%), hematological manifestations
(44.5%), Lupus Nephritis (38.5%) etc as shown in figure 2.
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Figure 2: Clinical manifestations in SLE patients
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We included 157 SLE patients who showed the clinical
symptoms of arthritis, 97 patients with LN and 250 SLE
patients as a whole group. The allele prevalence reported in
percentage was compared to 250 healthy normal individuals.

Table 1: Prevalence of DRB1 genes (% prevalence) compared to
SLE patients and SLE patients with arthritis and Lupus
nephritis manifestations

DRB1* Normal |SLE With |SLE With |SLE
Controls | Arthritis Ln N=250
N=250 N=157 N=97
DRB1*01 |1 2 2 2
DRB1*03 | 6 6 6 7
DRB1*04 9 4(P=0.0129) | |4(P=0.0436) | 4(P=0.0380)
) !
DRB1*07 |17 12 16 15
DRB1*08 |0 2 0 0
DRB1*10 |5 6 7 7
DRBI1*11 |10 6 3(0.0006) | | 4(P=0.001)
!
DRBI1*12 |2 2 2 1
DRB1*13 |7 9 8 8
DRB1*14 |10 12 12 13
DRBI1*15 |34 40 37 37
DRBI1*16 |0 2 2 1

We recorded a statistically significant decrease in the
DRB1*04 allele in all three groups and decrease in the
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DRB1*11 alleles in the SLE with LN and SLE groups but not
in the SLE with arthritis group as compared to the normal
(refer table 1).

Table 2: Prevalence of DQB1 genes (% prevalence) compared to
SLE patients and SLE patients with arthritis and Lupus
nephritis manifestations.

Normal SLE With .

Controls |Arthritis ﬁ::g?w'th Ln EIZIZESO

N=250  |N=157 - -
DQB1*01[1 0 0 0
DQB1*02[17 18 17 17
DQB1*03]26 17(P=0.0349) | 14(1):0'0006) 14(P:0’°008)
DQB1*04]1 1 1 1
DQB1*05[20 25 %8“’ =0-0382) h5(0.040) 1
DQB1*06[35 39 40 40

There was a significant decrease in the prevalence of
DQB1*03 alleles in all three SLE groups as compared to the
normal. We recorded significant increase in the DQB1*05 in
the SLE with LN and SLE groups but not in the SLE with
arthritis group as compared to normal.(refer Table 2)

Table 3: Prevalence of DQA1 genes (% prevalence) compared
to SLE patients and SLE patients with arthritis and Lupus
nephritis manifestations.

Normal SLE With .

Controls Arthritis SLENVZégh Ln NS:LZEO

N=250 N=157
DQA1*01(54 65 67(P=0.0235)168(P=0.0018)1
DQA1*02(16 13 14 13
DQA1*03|14 5(p=0.0162) | |5 (P=0.0033) ||4 (P=0.0016) |
DQA1*04(1 0 0 0
DQAT1*05(14 15 13 13
DQA1*06[2 2 2 2

DQA1*01 was increased in all the three groups but the
increase was not significant in the SLE with arthritis group.
DQAT1*03 was significantly decreased in the three groups.

DISCUSSION

The cause of SLE is widely unknown but several studies have
presumed that it affects persons with a genetic disposition or
susceptibility affected by unknown environmental triggers
with defects in their immune system. The main theory that is
thought to explain SLE by Lisnevskaia et al, 2014” is defects
in apoptotic destruction of cells.

SLE has a familial association and multiple genes such as
class I, class II, and class III HLA genes appear to be
responsible for a person developing lupus, this according to
Martens et al, 2009°The HLA-DRB1*03 allele has been
associated with SLE in Caucasian populations while the HLA-

DRB1*02 allele and the HLA-DRB1*15 and HLA-DRB1*16
subtypes have been associated with SLE in black and Asian
ethnic groups °'°Although our study did not reproduce these
results owing to the different genetic and ethnic backgrounds.
The prevalence of DRB1*15 is very common allele in Indian
population''"%and this could also be a contributing factor for
high prevalence of autoimmunity in Indian population as
compared to the western world HLA DRB1*04 alleles are
associated with early Rheumatoid Arthritis, due to an elevated
inflammatory activity and an increase of joint affections. '* To
the best of our knowledge we report the first scenario where
DRB1*04 and DRB1*11 prove be protective against SLE.

Our previous study with much less number of samples and
using a much restricted technology did show positive
association of the disease with HLA-DRB1*03 and
DQB1*0302 * which with unselected consecutive patients with
SLE could not be sustained .

We also report an individual association of increased
frequency of DQB1*05 and DQA1*01 alleles in SLE patients
and SLE patients with LN but not with SLE patients having
arthritis.

Significantly decreased frequency of DQB1*03 and DQA1*03
genes are seen in all three groups showing negative
associations.

Conclusion: DQB1*05 and DQA1*01 are strongly positively
associated with SLE in western Indian SLE patients.
DRBI1*04, DRBI1*11, DQB1*03 and DQAI1*03 are
negatively associated with SLE in western India. Finally, the
association supports the importance of ethnic background and
indicates that the relative importance of different genes may
vary indifferent ethnic populations around the world.
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