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Abstract

Th e fi rst genetic factors to be identifi ed as important in the pathogenesis of Systemic lupus erythematosus (SLE) were those of the major 

histocompatibility complex (MHC) on chromosome . It is now widely accepted that MHC genes constitute a part of the genetic susceptibil-

ity to SLE. Th e study population comprised  SLE patients fulfi lling at least four of the American college of Rheumatology criteria for SLE 

and  healthy blood donors as controls. SLE female versus male ratio was approximately :. Mean age at diagnosis was . ± . (- 

years). DNA-based HLA Typing for HLA-A, HLA-B, and HLA-DRB was carried out by Polymerase chain reaction with sequence specifi c 

primers using genomic DNA obtained from blood samples. A total of  alleles have been studied at locus A,  alleles at locus B and  DRB 

alleles. Th e allelic frequencies of HLA-A, HLA-B, and HLA-DRB antigens in SLE patients from Pakistan were compared with the controls. A 

signifi cant increase was observed in the frequency of HLA-A*, A*, A*, A*, A* A*, HLA-B*, B*, B*, B*, B*, B*, B*, 

B*, HLA-DRBI*, DRBI*, DRBI*, DRBI* among SLE patients indicating a positive association of these alleles with SLE. HLA-A*, 

A*, A*, A*, A*, A*, HLA-B*, HLA-DRB*, were found to be decreased in the patient group as compared to controls indicating 

a negative association of these alleles with SLE. Th us from this study we can conclude that SLE is associated with certain MHC alleles in Paki-

stani population. ©  Association of Basic Medical Sciences of FBIH. All rights reserved

KEY WORDS: systemic lupus erythematosus, major histocompatibility complex, Human Leukocyte Antigen, Polymerase chain reaction, 
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Introduction

Th e fi rst genetic factor to be identifi ed as important in the 

pathogenesis of SLE was the Major Histocompatibility 

Complex (MHC). Th is complex which resides on chromo-

some  comprises at least  genes as well as  pseudo-

genes with many of these genes playing an important role 

in immune responses []. The MHC shows a high degree 

of polymorphism and these polymorphisms are associ-

ated with a wide range of diseases. Defects in certain MHC 

genes lead to autoimmune disorders as it is a failure of self 

tolerance, recognition of an antigen that is self and reacts 

to it; one of the examples is that of Systemic Lupus Erythe-

matosus (SLE). It is now widely accepted that MHC genes 

constitute a part of the genetic susceptibility to SLE. MHC 

is divided in to Class I, Class II, Class III regions, each con-

taining group of genes with related functions. For exam-

ple, within the MHC, there are  genes that encode Class I 

molecules, HLA-A, HLA-B, HLA-C, HLA-E, HLA-F, HLA-G 

and among these HLA-A, B, C are the most polymorphic and 

probably the most important. Furthermore, fi ve loci encode 

Class II molecules, among them HLA-DP, DQ and DR are 

most important and polymorphic. Association of SLE with 

DRB alleles has been studied and DRB* is found to be 

positively associated with SLE in most of the populations []. 

Number of genes resides in the MHC Class III region such 

as early components of the complement cascade, heat shock 

 gene complexes, tumor necrosis factor complexes and 

many other genes. One of the mechanism by which all these 

alleles may contribute to pathogenic outcomes in SLE is the 

alterations in the nature of antigen presentation by HLA 

molecules to T-Helper cells that lead to abnormal T-cell 

response []. We conducted this study to analyze the con-

tribution of HLA-A, HLA-B, and of DRB alleles to the sus-

ceptibility to SLE among Pakistani SLE patients and controls.

Materials and Methods

The human studies reported in this manuscript were ap-

proved by the Ethical Committee of the School of Biological 

Sciences, University of the Punjab, Lahore, Pakistan. A total 
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of  SLE patients fulfi lling American College of Rheumatol-

ogy (ACR) criteria and  controls were enrolled in this study. 

Sample number is low because SLE is a quite rare disease in 

Pakistan. Rheumatology and Nephrology department of dif-

ferent hospitals of Lahore were chosen because most of the 

patients were referred to these departments for the diagno-

sis of lupus. Of the , fi fty-fi ve (.) were females and six 

(.) were males. Th e female versus male ratio was .: 

indicating that SLE is quite common in females. Mean age 

at diagnosis was . ± . years and the range was - 

years. Mucocutaneous involvement was found in lupus pa-

tients such as malar rash  (.), discoid rash  (.), 

photosensitivity  (.). Various syndromes were over-

lapping SLE and the most common one was Rheumatoid ar-

thritis ( patients: .) but cases of Sjogren’s syndrome 

( patients: .), Scleroderma ( patients: .), Second-

ary Antiphospholipid syndrome ( patients: .), and of 

Budd-Chiari Syndrome ( patients: .) were also found 

along with SLE. Renal involvement was found in  patients: 

.) patients characterized by proteinuria and red cell cast. 

Blood samples drawn by venepuncture from each patient and 

control were collected in an ethylene diamine tetra acetic 

acid (EDTA) vial for DNA-based HLA Typing. An informed 

written consent was taken from all subjects recruited in the 

study as well as from the matched controls. Genomic DNA 

was purifi ed by using Genomic DNA purifi cation kit (Fer-

mentas, Cat  K-USA) []. HLA-A, HLA-B, and HLA-

DRB typing was carried out by Polymerase chain reaction 

with sequence specific primers (One Lambda, Lot  -

USA) using genomic DNA from SLE patients. Th e concen-

tration of DNA was estimated by taking A/A ratio [].

According to One Lambda HLA Class I Class I HLA typing 

kit protocol, the Polymerase Chain Reaction-Single Strand-

ed Polymorphism (PCR-SSP) methodology was based on 

the principle that by using recombinant Taq polymerase, 

completely matched oligonucleotide primers are more ef-

fi ciently used in amplifying target sequence. All kit reagents 

and DNA samples were brought at room temperature and 

then vortexed. Primer set tray was placed in a PCR tray mi-

crotube storage rack and the tray label was removed.  μl of 

deionized water was added to the negative control reaction 

tube on the primer set tray. Th en . μl of recombinant Taq 

polymerase ( units/μl) was added to the Micro SSPTM D-

mix tube and vortexed. Th e Micro SSPTM D-mix tube was 

pulse spinned in a microcentrifuge to bring all liquid down 

from sides of the tube. Micro SSPTM D-mix ( μl) was add-

ed to the negative control reaction tube.  μl of the DNA 

sample was then added to the Micro SSPTM D-mix tube, 

vortexed and again spinned. Sample-reaction mixture ( 

μl) from the Micro SSPTM D-mix tube was added in to each 

reaction tube of the Micro SSPTM primer set tray except 

the negative control reaction tube. Th e reaction tubes were 

then sealed with the tray seal. Th e Micro SSPTM primer set 

tray was placed in a thermocycler and PCR program was 

started. Primer pairs were designed to have perfect matches 

only with a single allele or group of alleles. Under strictly 

controlled PCR conditions (Table ), perfectly matched 

primer pairs resulted in the amplifi cation of target sequences. 

Th e primer set tray was removed from the thermocycler and 

was unsealed gently without splashing the samples.  μl of 

the PCR reaction was transferred to a . agarose gel and 

the samples were electrophoresed at  volts for  minutes, 

bands were fi nally visualized by UV illuminator (Figure ). 

The control primer pair amplifies a conserved region of 

the Human β-globin gene, which is present in all human 

DNA samples and is used to verify the integrity of the 

PCR reaction. The amplified DNA fragments of the spe-

cific HLA primer pairs were smaller than the product of 

the internal control primer pair, but larger than the diff use, 

unincorporated primer band. The typing results were in-

terpreted by using the worksheet provided with the trays. 

Statistical analysis

The allelic frequencies of HLA-A, HLA-B, and HLA-

DRB antigens in Pakistani SLE patients were com-

# of Cycles Temperature (0C) Time (sec)

1 Cycle
96 130

63 60

9 Cycles
96 10

63 60

20 Cycles

96 10

59 50

72 30

END 4 --------

TABLE 1.  One Lambda PCR Program

FIGURE 1.  A positive reaction for a specifi c HLA allele or allele 

group was visualized on the gel as in the wells 2, 8, and 15, an 

amplifi ed DNA fragment can be observed between the internal 

control product and the unincorporated primer band. NC: Nega-

tive control in the well 1, representing the primer band.
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pared with the controls by using online MedCalc soft-

ware for calculating Odds Ratios []. Fisher’s exact 

test was calculated by using only online available Fish-

er’s exact test calculator described by Agresti in .

Results

Th e typing results were interpreted by using the worksheet 

provided with the trays (Appendix-VI). Th e allelic frequen-

cies of HLA-A, HLA-B, and HLA-DRB alleles in Pakistani 

SLE patients were compared with the controls by using on-

line MedCalc software for calculating Odds Ratio []. It is 

conventional to create confi dence interval (CI) at  level as 

it provides a range about the observed eff ect size. Nomencla-

ture of HLA alleles included in this chapter was listed in the 

January  update of the IMGT database (A sequence da-

tabase for the human major histocompatibility complex) [].

HLA-A Alleles 

A total of  alleles were studied at locus A,  alleles at lo-

cus B and  DRB alleles. Frequency of HLA-A alleles in 

control as well as in case groups is mentioned in Figure .

An increase was observed in the frequency of HLA-A*, 

-A*, -A*, -A*, -A*, -A* alleles among total SLE 

patients. Odds Ratio for HLA-A*, -A*, -A*, -A*, 

-A*, -A* alleles was more than  and the lower, upper 

bound of confidence interval didn’t include  that’s why 

these alleles can act as a signifi cant risk to SLE. For exam-

ple, Odds ratio for HLA-A* allele was ., it means 

that the odds of HLA-A* allele was four times higher in 

cases than controls. There was a negative association of 

HLA-A*, A* alleles with SLE as the OR was less than  

and the confidence interval did not include . HLA-A* 

had no aff ect because OR was equal to , means that this 

was not signifi cant at  level for  confi dence intervals. 

HLA-A*, -A*, -A*, -A*, -A*, -A* alleles were 

neither found in cases nor in controls. Association of HLA-

A*, -A*, -A*, -A*, -A*, -A* alleles with SLE was 

not proved by this study at  signifi cance level (Table ). 

HLA-B Alleles 

There was an increase in the frequency of HLA-B*, 

-B*, -B*, -B*, -B*, -B*, -B*, -B* among to-

tal SLE patients indicating a positive association of these 

alleles with SLE. Frequency of HLA-B alleles in con-

trol as well as in case groups is mentioned in Figure .

Odds Ratio for HLA-B*, -B*, -B* and -B* was less 

than  indicating a negative association between these al-

leles and SLE. Similarly, Odds ratio for HLA-B*, -B*, 

FIGURE 2.  Frequency of HLA-A alleles in control and case groups FIGURE 3.  Frequency of HLA-B alleles in control and case groups

Alleles
Patients 

(n=61)
%

Controls 

(n=61)
% OR

CI  95%

Lower Upper

A*01 23 37.7 8 13.11 4.009* 1.62 9.92

A*02 4 6.55 6 9.83 0.643 1.296 2.200

A*03 16 26.22 8 13.11 2.355* 6.173 6.631

A*11 14 22.95 13 21.31 1.099* 2.798 3.179

A*23 11 18.03 9 14.75 1.271* 3.213 3.696

A*24 1 1.64 3 4.91 0.322 0.491 2.243

A*25 0 0 0 0 0 0 0

A*26 9 14.75 6 9.83 1.586* 3.997 4.627

A*29 4 6.55 9 14.75 0.405 0.704 1.499

A*30 1 1.64 1 1.64 1 0.684 4.751

A*31 4 6.55 11 18.03 0.318 0.488 1.245

A*32 4 6.55 4 6.55 1 2.182 3.253

A*33 8 13.11 9 14.75 0.872 2.096 2.644

A*34 1 1.64 7 11.47 0.128 -0.829 1.527

A*36 0 0 0 0 0 0 0

A*43 0 0 0 0 0 0 0

A*66 0 0 0 0 0 0 0

A*68 4 6.55 7 11.47 0.541 1.042 1.906

A*69 16 26.22 5 8.19 3.982* 10.52 11.126

A*74 0 0 0 0 0 0 0

A*80 0 0 0 0 0 0 0

A*92 1 1.64 2 3.27 0.491 -0.197 2.87

TABLE 2.  HLA Alleles at Locus A
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-B*, -B* alleles was equal to  indicating no association 

between these alleles and SLE. HLA-B*, -B*, -B*, - 

B*, -B*, -B*, -B*, -B*, -B*, -B*, -B*, -B*, 

-B*, -B*, -B*, -B* alleles were absent in both cases 

as well as in controls. Association of HLA-B*, -B*, 

-B*, -B*, -B* alleles with SLE was not proved by this 

study as the  confi dence interval did include  (Table ).

HLA-DRB Alleles 

Frequency of  HLA-DRB al leles  in control  as 

well as in case groups is mentioned in Figure . 

The frequency of HLA-DRBI*, -DRBI*, -DRBI*, 

-DRBI*, -DRBI* was increased among total SLE patients, 

thus showed positive association between the alleles and SLE 

disease at the  confi dence level as the Odds of these al-

leles was greater in cases than in controls. HLA-DRB*, 

-DRB*, -DRB*, -DRB* alleles were the protective 

factors in the causation of SLE disease or in other words show-

ing a negative association with SLE at the  signifi cance level 

because the Odds of these alleles was smaller in cases than in 

controls. It was observed that HLA-DRB* had no aff ect 

representing no relationship between these alleles and SLE. 

HLA-DRBI*, -DRBI*, -DRB*, -DRB*, -DRB*,-

DRB* were not found in both cases and in controls. Fur-

ther more, association of HLA-DRB* allele with SLE was 

not proved by this study at  signifi cance level (Table ). 

FIGURE 4.  Frequency of HLA-DRB1 alleles in control and case 

groups
Alleles

Patients 

(n=61)
%

Controls 

(n=61)
% OR

CI  95%

Lower Upper

B*07 1 1.64 1 1.64 1 0.684 4.751

B*08 2 3.27 2 3.27 1 1.684 3.751

B*13 2 3.27 2 3.27 1 1.684 3.751

B*14 0 0 0 0 0 0 0

B*15 7 11.47 10 16.39 0.661 1.515 2.077

B*18 1 1.64 3 4.91 0.322 -0.49 2.243

B*27 6 9.83 1 1.64 6.545* 16.58 18.992

B*35 7 11.47 13 21.31 0.478 1.041 1.560

B*37 4 6.55 4 6.55 1 2.182 3.253

B*38 0 0 0 0 0 0 0

B*39 3 4.91 3 4.91 1 2.016 3.419

B*40 16 26.22 13 21.31 1.312* 3.385 3.750

B*41 1 1.64 1 1.64 1 0.684 4.751

B*42 0 0 0 0 0 0 0

B*44 0 0 0 0 0 0 0

B*45 0 0 0 0 0 0 0

B*46 6 9.83 7 11.47 0.841 1.941 2.633

B*47 0 0 0 0 0 0 0

B*48 0 0 0 0 0 0 0

B*49 3 4.91 1 1.64 3.103* 7.067 9.802

B*50 0 0 0 0 0 0 0

B*51 6 9.83 1 1.64 6.545* 16.58 18.99

B*52 6 9.83 2 3.27 3.218* 8.045 9.448

B*53 6 9.83 1 1.64 6.545* 16.58 18.992

B*54 6 9.83 1 1.64 6.545* 16.58 18.992

B*55 0 0 0 0 0 0 0

B*56 0 0 0 0 0 0 0

B*57 1 1.64 1 1.64 1 0.684 4.751

B*58 1 1.64 1 1.64 1 0.684 4.751

B*59 0 0 0 0 0 0 0

B*67 1 1.64 1 1.64 1 0.684 4.751

B*73 0 0 0 0 0 0 0

B*78 0 0 0 0 0 0 0

B*81 0 0 0 0 0 0 0

B*82 0 0 0 0 0 0 0

B*83 0 0 0 0 0 0 0

B*95 3 4.91 1 1.64 3.103* 7.067 9.802

TABLE 3.  HLA Alleles at Locus B

Alleles
Patients 

(n=61)
%

Controls 

(n=61)
% OR

CI  95%

Lower Upper

DRB1*01 23 37.7 10 16.39 3.086* 8.206 8.579

DRB1*03 5 8.19 2 3.27 2.633* 6.424 7.893

DRB1*04 7 11.47 10 16.39 0.661 1.515 2.077

DRB1*07 7 11.47 8 13.11 0.858 2.029 2.639

DRB1*08 9 14.75 16 26.22 0.486 1.108 1.538

DRB1*09 0 0 0 0 0 0 0

DRB1*10 0 0 0 0 0 0 0

DRB1*11 13 21.31 10 16.39 1.381* 3.569 3.971

DRB1*12 4 6.55 10 16.39 0.357 0.585 1.359

DRB1*13 13 21.31 13 21.31 1 2.522 2.913

DRB1*14 4 6.55 3 4.91 1.356* 3.069 4.305

DRB1*15 18 29.5 21 34.42 0.797 2.015 2.318

DRB1*16 5 8.19 3 4.91 1.726* 4.123 5.260

DRB3*01 0 0 0 0 0 0 0

DRB3*02 0 0 0 0 0 0 0

DRB4*01 0 0 0 0 0 0 0

DRB5*01 0 0 0 0 0 0 0

TABLE 4.  HLA Alleles at Locus DRB1
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Association of HLA alleles with SLE

In order to prove the signifi cant association of HLA alleles 

with SLE, Fischer’s exact test was applied and it was found 

that HLA-A*, HLA-A*, HLA-A*, HLA-A*, HLA-

DRB* were signifi cantly associated with SLE (Table ). 

Discussion

SLE is a genetically complex disease and the major contribu-

tion is from MHC genes. A lot of work has been done to fi nd 

out the role of genetic factors both in murine lupus models 

and in human SLE. Genetic analysis of SLE in humans and 

in murine lupus models, suggest that SLE is a polygenic dis-

order. The actual genes identified in human and murine 

SLE may not be identical but immunological pathways 

can be similar []. Th e precise genetic cause of the associa-

tion has been diffi  cult to defi ne because of the high degree 

of polymorphism within the genes of HLA. In the present 

study, those MHC genes were identified which were in-

volved in the development of SLE in a relatively defined 

population in Lahore, Pakistan. Th e relationships between 

HLA and disease are of considerable importance as they 

provide new tools for studying the inheritance, classifica-

tion, diagnosis and pathogenesis of the disease in question. 

It is universally accepted that genetic factors play an im-

portant role in the susceptibility to develop SLE and varies 

among populations. Particular attentions have been focused 

on the association of the disease with genetic markers located 

within the MHC region. Several studies have illustrated the 

fact that SLE is associated with certain MHC alleles in dif-

ferent populations. Vargas-Alcaron et al. [] studied heat 

shock  gene polymorphism in Mexican patients with auto-

immune disease. Sirikong et al. [] investigated the associa-

tion of DRB and DQB with Th ai patients having SLE and 

found signifi cant increase in the frequency of DRB* and 

DQB*. Ramal et al. [] reported that HLA associations 

between HLA-DRB-DQB and SLE were diff erent for Gyp-

sy people as he found DRB*, DQB* and DR to be 

signifi cantly associated with SLE. Endreff y et al. [] studied 

DRB, DQA, and DQB allele polymorphisms along with 

their clinical features in Hungarian patients having SLE while 

Azizah et al. [] reported them in Malaysian-Chinese popu-

lation, the diff erence is that the later study showed strong as-

sociation of DQA* with anti-Ro/La while DQA* 

was found to be associated with dsDNA in Malaysian Chi-

nese population. In this study, HLA-DRB, HLA-DRB, 

HLA-DRB, HLA-DRB alleles were studied but few HLA-

DRB alleles were found to be associated with SLE while 

HLA-DRB, HLA-DRB, HLA-DRB alleles were absent 

in Pakistani SLE patients as well as in the healthy controls.

Pradhan et al. [] studied HLA associations in SLE patients 

from Mumbai and showed a significant two-fold increase 

in the odds-ratio for HLA A, A, and B alleles with in-

crease Ro, La, Sm and dsDNA autoantibodies while there 

is significant two-fold decrease in the odds-ratio for HLA 

A, A, B B alleles with decreased Ro, La, Sm and 

dsDNA autoantibodies when compared to normal controls. 

In this study, HLA-A*, -A*, -A*, -A*, -A*, -A*, 

HLA-B*, -B*, -B*, -B*, -B*, -B*, -B*, -B*, 

HLA-DRBI*, -DRBI*, -DRBI*, -DRBI*, -DRBI* 

were significantly increased in SLE patients as compared 

to the controls. HLA-A*, -A* HLA-B*, -B*, -B*, 

-B*, HLA-DRB*, -DRB*, -DRB*, -DRB* pro-

HLA-A 

Alleles

One-tailed 

Probability

HLA-B 

Alleles

One-tailed 

Probability

HLA-DRB1 

Alleles

One-tailed 

Probability

A*01 0.0016† B*07 0.504 DRB1*01 0.0068†

A*02 0.371 B*08 0.504 DRB1*03 0.2196

A*03 0.054 B*13 0.504 DRB1*04 0.301

A*11 0.500 B*14 1.000 DRB1*07 0.5000

A*23 0.403 B*15 0.301 DRB1*08 0.088

A*24 0.309 B*18 0.309 DRB1*09 1.000

A*25 1.000 B*27 0.057 DRB1*10 1.000

A*26 0.291 B*35 0.110 DRB1*11 0.322

A*29 0.119 B*37 0.504 DRB1*12 0.0768

A*30 0.504 B*38 1.000 DRB1*13 0.174

A*31 0.0478† B*39 0.504 DRB1*14 0.5000

A*32 0.282 B*40 0.335 DRB1*15 0.349

A*33 0.500 B*41 0.504 DRB1*16 0.358

A*34 0.030† B*42 1.000 DRB3*01 1.000

A*36 1.000 B*44 1.000 DRB3*02 1.000

A*43 1.000 B*45 1.000 DRB4*01 1.000

A*66 1.000 B*46 0.500 DRB5*01 1.000

A*68 0.264 B*47 1.000

A*69 0.0075† B*48 1.000

A*74 1.000 B*49 0.309

A*80 1.000 B*50 1.000

A*92 0.500 B*51 0.057

B*52 0.136

B*53 0.057

B*54 0.057

B*55 1.000

B*56 1.000

B*57 0.504

B*58 0.504

B*59 1.000

B*67 0.504

B*73 1.000

B*78 1.000

B*81 1.000

B*82 1.000

B*83 1.000

B*95 0.309

TABLE 5.  Association of HLA alleles with SLE by Fischer Exact test
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vided protection from the disease while HLA-A* HLA-

B*, -B*, -B*, -B*, HLA-DRB* had no affect.

HLA-DR is expressed on a signifi cantly high percentage of 

both CD and CD circulating T cells in active cutaneous lu-

pus erythematosus []. HLA DRB* and the allelic variant 

DRB* have been associated with SLE in Blacks and Asians 

and HLA-DRBI*,  and  have been associated with lu-

pus in Caucasians but clear associations with HLA and SLE 

could not be demonstrated in racially mixed population []. 

In the present study, HLA-DRBI*, -DRBI*, -DRBI*, 

-DRBI*, -DRBI* were signifi cantly increased in SLE pa-

tients as compared to controls. HLA-DRB*, -DRB*, 

-DRB*, -DRB* provided protection from the disease 

while HLA-DRB* had no aff ect on the disease. Morimo-

to et al. [] studied the relation of Class II with Cutaneous 

manifestations in Japanese population and found a positive 

malar rash associations with DRB* and skin ulcers with 

DRB*. In addition most studies showed an association 

between HLA DRBI*, HLA DRB* and lupus nephritis, 

although HLA alleles have rarely been associated with SLE 

renal histopathology. In the work presented here, HLA-DR-

BI*, -DRBI*, -DRBI*, -DRBI* were found to be signifi -

cantly increased in SLE patients. DRB* showed a strongest 

association (OR: .;  CI: .-.) with SLE patients. 

Castano-Rodriguez et al. [] found HLA-DRB gene as a 

major factor for the development of SLE in Latin Americans 

and showed the strongest association of HLA-DRB* (OR: 

.;  CI: .-.) with SLE. Our results, HLA-DRB* 

(OR: .;  CI: .-.) also showed a positive associa-

tion with SLE but DRB* disclosed the strongest associa-

tion (OR: .;  CI: .-.). Wong and Tsao [] sug-

gested that HLA Class II containing DRB and DQB alleles 

are strong risk factors for SLE. Furthermore, Farjadian et al. 

[] reported that the most frequent Class I and Class II al-

leles in Baloch population with SLE of Iran and Pakistan were 

A* (.), B* (.), DQA* (.), DQB* (), 

and DRB* (). In the work being discussed here, HLA-

B* (OR: .;  CI: .-.) and HLA-DRB* (OR: 

.;  CI: .-.) were also found to be signifi cantly 

increased in SLE patients but variation lies in HLA-A* al-

lele which was found to provide protection from the disease 

in the studied SLE patients. Th us diff erences also lie within 

the Asian population but all of them showed HLA asso-

ciation with SLE. Th us this case-control study highlights the 

importance of HLA polymorphism in lupus susceptibility.

Conclusion

This study further confirmed and extended the associa-

tion of SLE with certain MHC alleles in Pakistani popula-

tion like HLA-A*, -A*, -A*, -A*, -DRB* were 

significantly associated with SLE. Identification of genes 

involved in the development of SLE will provide new in-

sight into the development of disease in susceptible indi-

viduals by HLA typing. As new therapies are developed 

our studies will open up new opportunities to improve di-

agnosis and treatment of SLE patients in this population.
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