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Human leukocyte antigens‑DRB1*03 is associated with 
systemic lupus erythematosus and anti‑SSB production in 
South Tunisia

Introduction

Systemic lupus erythematosus (SLE) is the prototype of 
autoimmune diseases with various presentations from mild 
to life‑threatening multiple organ. The autoimmune process 
results in the production of autoantibodies directed against 
components of the cell nucleus such as double‑stranded DNA, 
nucleosome, and Sm protein… After binding to autoantigens, 
these autoantibodies may settle on organs such as joints, 
skin, kidneys, heart, lungs, central nervous system, and 
hematopoietic system. Patients exhibit different combinations 
of symptoms and laboratory features. The variation of the 
SLE presentation is due to the interaction of hormonal, 
environmental, and genetic factors.[1]

In SLE, the search for susceptibility genes has used the 
candidate gene strategy through case–control association 
studies and recently genome wide association studies. 
These studies involved genes implicated either in SLE 
physiopathology or in the autoimmune response. In this 
regard, associations between human leukocyte antigens (HLA) 
and SLE have long been recognized in different ethnic 
populations and have been suggested to represent the most 
important association with this autoimmune disease, especially 
HLA‑DRB1 and HLA‑DQB1.[2,3]

In Tunisia, one study was conducted on the association between 
HLA genes and SLE in northern region.[4] As the status of HLA 
in southern population has previously been demonstrated to 
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be different from the northern one,[5,6] we aimed in this study 
to search the HLA Class II markers of susceptibility and 
protection from SLE and to determine the association between 
HLA subtypes and clinical and serological features in our South 
Tunisian population.

Material and Methods

Patients and controls

This case–control study was approved by the ethics committee 
of Habib Bourguiba University Hospital of Sfax, Tunisia. 
We recruited 75 patients with SLE and 123 healthy controls, 
from the south of Tunisia. Patients and controls gave written 
consent to participate.

Patients included in this study fulfilled the American College of 
Rheumatology criteria for the diagnosis of SLE. An exhaustive 
information sheet containing clinical and serological features 
was filled for each patient. We defined a group of patients 
with severe form (lupus nephritis, pericarditis, pleurisy, and 
neurologic manifestations).

Serological study

Patients’ sera were analyzed by indirect immunofluorescence 
technique using Hep2 cells (Biosystem®, Spain) to detect 
antinuclear antibodies (ANA). Samples with positive 
fluorescence were then tested for anti‑dsDNA on Crithidia 
luciliae substrate slides (Biosystem®, Spain). The specificities 
of ANA were determined by immunodot (Euroimmun®, 
Germany).

Each patient was also assayed for rheumatoid factor; C3 and C4 
fractions of complement by nephelemetry, anti‑cardiolipin, and 
anti‑β2 glycoprotein I (β2gpI) antibodies by enzyme‑linked 
immunosorbent assay (Orgentec®, Germany).

HLA Class II genotyping methods

We extracted genomic DNA from ethylenediaminetetraacetic 
acid peripheral blood using a phenol/chloroform technique. 
HLA Class II genes were typed using a polymerase 
chain reaction‑sequence specific primer (PCR) kits (One 
Lambda Inc.®, CA, U.S.A.). This kit permit to amplify 
HLA‑DRB1, DRB3, DRB4, DRB5, and DQB1 fragments. 
The PCR products were detected in ethidium bromide 
stained agarose gel and then visualized under ultraviolet 
illumination. The reaction results were analyzed using the 
kit instructions.

Statistical analysis

We used the SPSS software (version 20.0, Chicago, 
USA) to analyze our results. We first compared DRB1, 
DRB3, DRB4, DRB5, and DQB1 alleles’ distribution in 
SLE patients and healthy controls. We further examined 

differences in alleles’ distribution according to sex and 
to age. We finally tested the impact of each allele on the 
different disease clinical and serological features. We 
searched significant correlations using χ2 test. P values 
were considered as significant if <0.05. P values were 
corrected (pc) for the number of comparisons of DRB1* 
and DQB1* alleles with a frequency above 5% in either 
patients or controls (Bonferroni correction). We used 
Student’s t‑test to assess correlations between DRB1, 
DRB3, DRB4, DRB5, and DQB1 alleles and ECLAM 
score and age.

Haplotype frequencies were estimated for controls and patients 
separately with the full precise iteration algorithm implemented 
in the SHE sis software http://analysis.bio‑x.cn/myAnalysis.
php. Haplotype frequency < 3% in both controls and cases has 
been dropped. Association between haplotypes and SLE was 
assessed by the χ2 test or the exact test as implemented in the 
program SHEesis.[7,8]

Post hoc power analysis was determined using the computer 
G power software with an error rate alpha of 0.05.

Results

The population studied was formed by 75 patients (65 
women and 10 men) with a mean age = 32 ± 14 years 
and 123 controls (72 women and 51 men) with a mean 
age = 32 ± 9.28 years.

Clinical and immunological characteristics
Clinical symptoms consisted essentially on anemia, 
polyarthralgia, malar rush, and lupus nephritis. ECLAM 
score available for 68 patients ranged between 3 and 
9 (mean = 5.72 ± 1.54) [Table 1].

HLA‑DR/DQ alleles
Our results showed significant differences between patients and 
controls concerning the distribution of HLA alleles essentially 
DRB1*03, DRB1*04, DRB1*15, and DQB1*05 [Table 2].

HLA‑DRB1*03 and DRB1*15 showed a posit ive 
association with a post hoc power of 54% and 38%, 
respectively. However, HLA‑DRB1*04 and HLA‑DQB1*05 
showed a negative association.  After  Bonferroni 
correction (pc < 0.05), only HLA‑DRB1*03 preserved as 
a positive association (pc = 0.02).

Haplotype analysis
Significant differences were found in haplotypes when we 
compared SLE patients against healthy controls (P = 0.0017, 
pc = 0.015). The most evident difference was noted for the 
DRB1*15‑DQB1*06 haplotype (P = 0.0009; pc = 0.008; 
OR = 2.98 [1.54–5.79]) [Table 3].
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Clinical and serological correlations with HLA 
alleles
With respect to clinical manifestations, negative and positive 
associations were noted [Table 1].

There was no association between HLA alleles and the severe 
form of SLE. The heterozygote genotype HLA‑DRB1*03/
DRB1*04 was protective from polyarthralgia (P = 0.005; 
OR = 0.081; CI = [0.067–0.97]); this genotype was also 
associated with a lower value of ECLAM score (4.25/5.81; 
P = 0.001). A negative association was also noted between 
HLA‑DQB1*06 and serositis (pericarditis and pleurisy)
(P = 0.047; OR = 0.32; CI = [0.10–1.01]).

There was a positive association between HLA‑DRB1*01 
and neurologic disorders (P = 0.013; OR = 20.25; CI = [1.87–

219.21]). HLA‑DRB1*03 predisposed to the anti‑SSB 
antibodies production (12 patients/17) (P = 0.016; OR = 4.00; 
CI = [1.24–12.96] and HLA‑DRB1*08 to the anti‑β2gpI 
antibodies production (P = 0.036; OR = 10.14; CI = [1.05–
98.217]).

A positive association was found between DRB4* and 
anemia (P = 0.041; OR = 7.88; CI = [0.95–65.57]). All men 
were DRB3*; this positive association did not reach the cutoff 
of significance (P = 0.053; OR = 1.48; CI = [1.25–1.75]).

When we subdivided our patients in two groups (with 
and without lupus nephritis), the predisposal character of 
DRB1*03 and DRB1*15 persisted in the group with lupus 
nephritis (P = 0.003 and 0.004, respectively) but disappeared 
in the other group (P = 0.055 and 0.043, respectively) [Table 4].

Table 1: Clinical and immunological manifestations with a frequency ≥5% and their association with HLA Class II
Parameters Frequency (%) Availability HLA association 

Sex F/M 65/10 DRB3* (67.7%/100%)

Clinical manifestations ‑

Malar rush 37 (52.1) 94.7 ‑

Photosensitivity 34 (47.9) 94.7 ‑

Buccal ulceration 11 (15.5) 94.7 ‑

Anemia 59 (84.3) 93.3 DRB4*(+)

Arthritis 16 (22.5) 94.7 ‑

Polyathralgia 45 (63.4) 94.7 DR3/DR4 genotype (‑)

Lupus nephritis 36 (50.7) 97.3 ‑

Pericarditis 15 (12.1) 94.7 ‑

Pleurisy 10 (14.1) 94.7 ‑

Serositis 20 (28.2) 94.7 DQB1*06 (‑)

Raynaud’s syndrome 5 (7) 94.7 ‑

Thrombosis 13 (17.1) 87.4 ‑

Neurologic disorders 12 (16.2) 85.1 DRB1*01 (+)

Serology

Anti‑dsDNA 53 (71.6) 98.7 ‑

Antinucleosome 46 (6s3) 97.3 ‑

Anti‑Sm 24 (32.9) 97.3 ‑

Anti‑RNP 23 (31.5) 97.3 ‑

Anti‑SSA 42 (57.5) 97.3 ‑

Anti‑SSB 17 (23.3) 97.3 DRB1*03 (+)

Anti‑Ribosome 14 (19.2) 97.3 ‑

Antihistone 26 (35.6) 97.3 ‑

Anti‑RO52 27 (37) 97.3 ‑

Low CH50 31 (60.8) 68 ‑

Low C3 29 (50.9) 76 ‑

Low C4 32 (56.1) 76 ‑

Anticardiolipin 42 (60) 80.5 ‑

Anti‑β2gpI 23 (35.9) 73.6 DRB1*08

Rheumatoid factors 13 (25.5) 86 ‑

Disease severity (ECLAM) DR3/DR4 genotype (‑)
‑‑‑, (‑) and (+) indicate, respectively, no negative and positive association; CH50: Low complement hemolytic activity, HLA: Human leukocyte antigens
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Discussion

HLA Class II molecules were reported to be implicated in 
the physiopathology of different autoimmune diseases.[9] 
Different studies showed the association of HLA alleles with 
SLE and with the clinical and the serological features of this 
autoimmune disease in different ethnic groups [Table 5].

In Tunisia, Ayed et al .  explored HLA in northern 
SLE patients, they reported the predisposal role of 

HLA‑DRB1*03:01, HLA‑DRB1*15:01, HLA‑DQB1*02:01, 
and HLA‑DQB1*06:02; while HLA‑DRB1*11 was reported 
to be protective.[4] In previous studies, we reported important 
differences in HLA alleles associations with several 
autoimmune diseases between northern and southern 
population in Tunisia.[5,6] These findings motivated us to study 
HLA in southern SLE patients. We demonstrated once again 
that HLA‑DRB1*03 and HLA‑DRB1*15 were positively 
associated with SLE. These alleles were also reported to be 
associated with lupus in Asian, Caucasian, and Afro‑American 

Table 2: Frequencies of HLA‑DRB1 and DQB1 alleles in patients and controls
Alleles Malade % Temoins % P pc Odds ratio

HLA‑DRB1

DRB1*01 9.3 18.7 0.075 NS 0.04 (0.13–1.10)

DRB1*03 45.3 24.4 0.002 0.02 2.57 (1.39–4.75)

DRB1*03 :01 40.0 23.6 0.01 2.16 (1.16–4.02)

DRB1*03 :02 5.3 1.6 0.2 3.40 (0.61–19.08)

DRB1*04 16.0 30.1 0.026 NS 0.44 (0.21–0.91)

DRB1*07 22.7 30.1 0.256 NS 0.68 (0.31–1.32)

DRB1*08 8 7.3 0.860 NS 1.10 (0.38–3.23)

DRB1*09 1.3 3.3 0.404 NS 0.40 (0.04–3.67)

DRB1*10 6.7 4.9 0.594 NS 1.39 (0.41–4.73)

DRB1*11 25.3 23.6 0.780 NS 1.10 (0.56–2.24)

DRB1*12 2.7 3.3 0.816 NS 0.82 (0.17–4.56)

DRB1*13 12 19.5 0.169 NS 0.56 (0.25–1.29)

DRB1*14 0 5.7 0.035 NS 0.94 (0.90–0.99)

DRB1*15 33.3 17.1 0.009 NS 2.43 (1.24–4.75)

DRB1*16 1.3 2.4 0.592 NS 0.54 (0.05–5.29)

HLA‑DQB1

DQB1*02 54.7 52.8 0.803 NS 1.08 (0.61–1.92)

DQB1*04 8.0 8.1 0.97 NS 0.98 (0.27–2.46)

DQB1*05 18.7 33.3 0.025 NS 0.46 (0.23–0.92)

DQB1*06 42.7 33.3 0.187 NS 1.49 (0.82–2.69)

DQB1*0301 29.3 26.8 0.703 NS 1.13 (0.60–2.14)

DQB1*0302 14.7 21.1 0.257 NS 0.64 (0.30–1.39)

DQB1*0303 2.7 2.4 1.000 NS 1.09 (0.18–6.71)
NS: Not significant, HLA: Human leukocyte antigens

Table 3: HLA‑DR/DQ haplotype association analysis
Haplotype Frequency in patients % Frequency in controls % P pc OR

DRB1*11 DQB1*0301 10 9.28 0.884 NS 0.95 (0.47–1.90)

DRB1*13 DQB1*0301 3.14 2.44 0.824 NS 1.15(0.34–3.92)

DRB1*01 DQB1*05 4.67 9.35 0.041 NS 0.41 (0.17–0.99)

DRB1*10 DQB1*05 4 2.44 0.504 NS 1.48 (0.47–4.69)

DRB1*13 DQB1*06 2.86 7.32 0.032 NS 0.32 (0.11–0.95)

DRB1*15 DQB1*06 18.67 6.50 0.0009 0.008 2.98 (1.54–5.79)

DRB1*03 DQB1*02 22.67 13.01 0.044 NS 1.75 (1.01–3.02)

DRB1*07 DQB1*02 12 14.23 0.271 NS 0.71 (0.38–1.31)

DRB1*04 DQB1*0302 6.67 10.57 0.092 NS 0.52 (0.24–1.12)
NS: Not significant, HLA: Human leukocyte antigens
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Table 5: HLA‑DRB1*/DQB1* associations with SLE and clinical an serological features in different populations
Authors Population HLA-DRB HLA-DQB Clinical manifestations Autoantibodies

Rioux et al. 2009[10] North American
(California)

DRB1*03 (+)
DRB1*15 (+)

Cruz‑Tapias et al. 2012[11] Latin
American

DRB1*03 (+)
DRB1*11 (‑)

Aranda‑Parada et al. 2015[12] Colombian DR 17 / late_onset of SLE (+)

Cortes et al 2004[13] Mexican DRB1*15 (+) DQB1*0402 (+) 
DQB1*0303 (‑)
DQB1*0501(‑)

Vargas‑Alarco´n et al. 2001[14] Mexican Mestizo DRB1*0301 (+)
DRB1*0802 (‑) 
DRB1*1101 (‑)

Mohd‑Yusuf et al. 2011[15] Malaysian DR7 DR53 (+)
DR12‑13‑ 52 (‑)

DQB5 (+)
DQB6 7(‑)

DRB1*16/ Serositis (+)
DRB1*0401/Neurological 
disorders (+)Chinese DR51 (+)

DR11 12 52 (‑)
DQB5 (+)
DQB 7 (‑)

Shimane et al. 2013[16] Japeneese DRB1*15:01, 
*08:02 and 
*09:01+

(DRB1*09:01/*09:01) 
anti‑dsDNA and 
anti‑Sm (+)

Pan et al. 2009[17] Taiwanese DRB1*03 (+)
DRB1*15 (+)

DRB1*1202 / LN (‑)

Flåm et al. 2015[18] Norwegian DRB1*03 (+)
DRB1*04 (‑NS)
DRB1*07 (‑)

McHugh et al. 2006[19] British DRB1*03 (+)
DRB1*07 (‑)

DQB1*0201 (+)
DQB1*0603 (‑)

DR3/anti‑SSB and 
anti‑ sm (+)
DR6/anti‑U1RNP ( ‑)

Marchini et al. 2003[20] Italian DRB1*03 (+)
DRB1*04 (‑NS)

DQB1*0201 (+)
DQB1*0301 (‑)

DRB1*15:01/diffuse 
proliferative GN (+)

Lundström et al. 2012[21] Caucasian DRB1*03 (+)
DRB1*15 (+)
DRB1*04 (‑NS)

DRB1*04 and DRB*13/ 
thromboembolic manifestations 
(+)

DRB1*04 and 
DRB*13/ anti‑PL (+)

Wadi et al. 2014[25] Saudian DRB3 (‑) DQB1*3/skin manifestations(+)
DRB1*15/nephritis (+)
DRB1*10/hematological 
manifestations (+)
DRB1*11/central nervous 
system involvement (+)

Ayed et al. 2004[4] Northern 
Tunisian

DRB1*03 (+)
DRB1*15(+)
DRB1*04 (‑NS)
DRB1*11 (‑)

DQB1*0201 (+)
DQB1*0602 (+)

Our study Southern 
Tunisian

DRB1*03 (+)
DRB1*15 
(+NS)
DRB1*04 (‑NS)

DQB1*05 (‑) DQB1*06/serositis(‑)
DRB4*/anemia (+)
DRB1*01/neurologic disorders 
(+)

DRB1*08/anti‑β2GPI 
(+)
DRB1*03/anti‑SSB 
(+) 

(‑) and (+) indicate, respectively, negative and positive association, NS: Not significant, HLA: Human leukocyte antigens, SLE: Systemic lupus erythematosus

Table 4: HLA alleles of susceptibility and protection in patients with and without lupus nephritis
Alleles Controls %

(n=123)
SLE patients %

(n=75)
P SLE patients with 

LN % (n=36**)
P SLE patients 

without LN 
(n=37)

P

DRB1*03 24.4 45.3 0.002 50 0.003 40.5 0.055

DRB1*04 30.1 16 0.026 15.8 0.082 10.8 0.019

DRB1*15 17.1 33.3 0.009 39.5 0.004 28.6 0.043
**No data available for two patients concerning LN, HLA: Human leukocyte antigens
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SLE patients.[2‑24] However, we found that HLA‑DRB1*04 
was protective from SLE in southern Tunisian population. In 
the previous published studies, the protective alleles reported 
were HLA‑DRB1*07 and HLA‑DRB1*11.[2‑4] Lundström 
et al. reported a lower frequency of HLA‑DRB1*04 in 
SLE Caucasian patients, they also demonstrated that SLE 
patients carrying HLA‑DRB1*04 alleles had an increased 
risk for vascular events.[21] Wadi et al. reported a positive 
association of DRB1*11 with neurologic disorders in lupus 
patients.[25] For our patients, these disorders were associated 
with HLA‑DRB1*01. The same allele has been reported to be 
associated with symptomatic acute parvovirus B19 (PVB19) 
infection, particularly with meningoencephalitis caused by 
this virus.[26,27] On the other hand, PVB19 has been suggested 
as an environmental trigger of SLE.[28]

Our results showed a positive association between HLA‑DRB4 
and hematological disorders. Machulla et al. reported an 
increasing of HLA‑DRB4 frequency among patients with 
chronic lymphocytic leukemia (P < 0.0025).[29]

To explain the implication of HLA polymorphism in SLE, 
functional analysis of susceptibility and protective molecules 
has been conducted. These studies revealed physicochemical 
differences of critical amino acids residues shaping the 
peptide‑binding groove in the DRβ chain. Protective alleles 
such as HLA‑DRB1*07 and HLA‑DRB1*11 encode an 
arginine residue which is the strongest basic residue. Risk 
alleles (HLA‑DRB1*03 and HLA‑DRB1*15) determine the 
presence of a neutral (alanine) or less basic (lysine) residue 
at position β71.[2]

It has been suggested that HLA Class II alleles are more 
related to autoantibody generation than to the disease 
itself.[2] The association between the MHC Class II region 
and specific autoantibody generation is consistent with the 
concept of an antigen driven process involving T‑helper cell 
recognition.[19] SLE autoantibody response can be initiated by 
multiple microbial T‑epitope mimics in a DR restricted manner. 
This supports the hypothesis that autoimmune response to 
SLE‑related antigens is initiated by multiple environmental 
T‑epitope mimics that are cross‑reactive with the autoantigen 
of interest.[30]

The association of HLA‑DR3 and anti‑SSB is well supported 
from previous studies of patients with SLE and Sjogren’s 
syndrome.[31] In our SLE patients, 12 of 17 SSB positive 
patients were HLA‑DR3 positive. McHugh and al in 2006 
had reported a strong association between anti‑La antibodies 
and HLA‑DR3 positive; they suggested that the presence of a 
HLA‑DR3 containing haplotype greatly facilitates anti‑SSB 
autoantibody generation and that there may be a strict MHC 
Class II requirement for processing of SSB peptides.[19] The 
association between HLA and anti‑SSB autoantibodies was 
not established in the study of Ayed et al.[4] The differences 
we found with these authors provide an additional argument 

supporting the view that southern and northern populations 
in Tunisia exhibit different epidemiological features and a 
particular genetic background.

Finally, concerning HLA haplotype, the most evident association 
we found was with the haplotype DRB1*15‑DQB1*06, 
association already described by others.[4‑19]

In conclusion, the present findings confirm once again the 
implication of HLA‑DR3 in SLE susceptibility and in anti‑SSB 
production while no protective allele was found. This differs 
from reports of studies from north Tunisia in which no 
correlation with autoantibodies production was described, 
whereas HLA‑DR11 was protective. These differences may be 
due to the disparity in allele’s frequencies that could be related 
to admixture with different populations.
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