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In this study we investigated the association between autoantibodies production and MHC class II alleles in 
fifty three Egyptian children patients with systemic lupus erythematosus (SLE). A significant association was 
found between expression of HLA-DR4 and HLA-DR13 genes and the generation of anti-ribonucleoprotein 
and IgG cardiolipin antibodies respectively, in contrast to the negative association of antinuclear antibodies 
(ANA) with HLA-DR8 and HLA-DR14. Analysis of HLA-DR alleles and autoantibodies frequencies in relation 
to different clinical manifestations revealed significant association between HLA-DR13 and vasculitis, while,
HLA-DR1 and HLA-DR3 were significantly associated with seizures. In contrast, HLA-DR8, HLA-DR4 and 
HLA-DR52 alleles were associated with significant protection from arthritis, abnormal kidney function and 
neuropsychiatric disorders, respectively. SLE autoantibodies, namely anti-DNA antibodies were significantly 
associated with disturbed kidney function tests and the occurrence of seizures. In contrast, nucleosome 
antibodies showed no association with renal involvement in childhood onset systemic lupus erythematosus.

ystemic lupus erythematosus is a 
multisystem disorder characterized by 
widespread inflammatory involvement 

of the connective tissues and immune 
complex vasculitis (Cassidy & Petty, 2005). 
SLE in children tends to be symptomatically 
more severe, with a high incidence of 
nephritis, pericarditis, hepatosplenomegaly, 
neurologic and hematologic abnormalities 
(Schaller, 2002).

The complexity of SLE and diversity of its 
clinical manifestations are strongly influenced 
by genetic factors and autoantibody 
production playing together in concert, 
governing patient disease course and 
outcome. These have been documented by the 
observed association of particular clinical 
subsets of SLE with certain autoantibodies 
and HLA specificities (Meier et al., 1998).

Antibodies found in children with SLE 
include those that are tissue specific as well as 
ones related to nucleus antigens. These 
antibodies result in manifestations of the 
disease such as acute hemolytic anemia, 

thrombosis, leucopenia, thrombocytopenia 
and antigen-antibody complex deposition 
resulting in wide spread vasculitis and lupus 
nephritis (Miller et al., 1996) Antibodies 
reacting with dsDNA are highly specific for 
SLE and have been found in approximately 
50-80% of the patients (Duzgun et al., 2007).

It has been proposed that the nucleosome is 
principle antigen in the pathophysiology of 
SLE. The nucleosome is the native complex 
of DNA and histones and is detected in 84-
88% of patient with lupus (Duzgun et al.,
2007). It has been reported that anti-
nucleosome IgG antibodies are more sensitive 
marker of SLE than anti-dsDNA and are 
almost exclusively found in lupus, 
scleroderma and mixed connective tissue 
disease. 

Immune abnormalities frequently found in 
SLE patients are influenced by genetic 
factors. Antibodies to DNA have been 
associated with DR3, DR7, DR2; antibodies 
to smith (Sm) have been associated with DR7 
and DR4; antibodies to La have been 
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associated with DR3 and DQW2,3 and 
antibodies to Ro have been associated with 
DR2, DR3, DQ1 and DQ2 (Fujisaku, et al., 
1990). Both HLA-DR4 and DR7 were 
increased in anticardiolipin antibodies 
positive patients (Hartung et al., 1992).

The multiple independent segregating 
genes implicated in SLE could affect immune 
regulation, immune responses, complement, 
the reticuloendothelial system (Winchester, 
2003).

The aim of this study was to determine the 
relations of SLE clinical manifestation with 
auto antibodies and HLA-alleles in patients 
with child hood onset SLE. Also try to 
investigate the predictive use of HLA 
susceptibility alleles, and auto antibodies for 
clinical and serological prognostic measures 
of out come.

Patients and Methods

Patients

Fifty-three unrelated patients (42 females and 11 males, 
mean age 11.6 years) having SLE as defined by the 
1982 revised American Rheumatism Association 
criteria (ACR). Patients were attending outpatient clinic 
of rheumatology and rehabilitation department and the 
outpatient clinic of the pediatric department of Cairo 
University hospitals. The patients were matched for age 
and sex with 35 randomly selected healthy controls. All 
patients and the controls were submitted to:

 Full history taking and detailed clinical 
examination

 Routine complete blood picture, ESR, complete 
urine analysis. Liver, and kidney functions tests 
including: AST, ALT, Urea creatinine

 Detection of HLA-DR applying polymerase chain 
reaction amplification technique (PCR) using 
sequence specific oligoneucleotide analysis (SSO).

Autoantibody determination

 Circulating antinuclear antibodies, detection and 
titration of anti-dsDNA antibodies were tested by 
indirect fluorescent antibody testes.

 Anti-RNP, anti-Sm, Ant-Ro (SSA), anti-La (SSB) 
were detected by ELISA technique, Diamedix 
Corporation, USA.

 Anticardiolipin antibodies were detected by ELISA 
technique, Chromogenix, Sweden.

 Anti-nucleosome antibodies by enzyme-immune 
assay method, IBL, USA.

 DRB-SSO typing is a dot blot assay, purified DRB 
fragment was replicated using PCR, then the 
attached DNA to the membrane was denatured and 
immobilized. HLA alleles specific oligonucleotide 
probes are hybridized to the single standard DNA 
oligotype SSO. The unbound were removed by 
washing. The bound probes are labeled with 
digoxigenin. The presence of oligonucleotide 
complex is detected by a specific enzyme labeled 
antibody (Saiki et al., 1989).

Results

The fifty-three patients included in this study 
comprised forty-two females (79.25%) and 
eleven males (20.75%) in a ratio of 3.8:1l. 
Their mean (±SD) age at the time of the study 
was 11.6±3.5 y. The mean (±SD) duration 
from the onset of the disease to the time of 
this study was 3.2±2.8 y. Clinical 
characteristics of cases are shown in table 1.

HLA-DR expression in SLE children and 
controls

HLA-DR analysis results are demonstrated in 
table 2. The most frequent susceptibility genes 
were DR53, DR52, DR4 and DR11. 

Distribution of autoantibodies in SLE 
children and controls

Table 3 shows the frequencies of 
autoantibodies in the SLE children. 84.9% of 
the patients were found to be ANA positive. 
Anti-DNA antibodies were detected in 49%, 
anti-Ro antibodies in 28%, and anti-La 
antibodies in 11%. Anti-RNP antibodies were 
found in 18.8%, and anti-sm antibodies in 9%, 
while anticardiolipin IgG antibodies were 
present in 29.7% anti IgM antibodies in 8%.

Anti nucleosome antibodies in SLE 
children patients ranged from 26 to 1020 u/ml 
with a mean 470.08±369.39 u/ml, In contract, 
levels in the control group ranged from 13 to 
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60 u/ml with a mean 36.43±14.58 u/ml, P< 
0.000. (table 4). 

Analysis of HLA-DR allele frequencies in 
relation to autoantibodies (table 5) showed 
significant negative relationship between 
ANA and HLA-DR8 and HLA-DR14. Anti-
RNP was significantly associated with HLA-
DR4, while Anti-cardiolipin IgG was 
significantly associated with HLA-DR13. 
None of the other autoantibodies showed 
statistical significance with any of the PCR 
determined HLA-DR alleles.

When we sub-classified SLE children 
according to their clinical manifestations, a 
positive association was found between 

vasculitis and HLA-DR13 (table 6a), and a 
negative association was found in patients 
with arthritis and HLA-DR8 (table 6b). 
Significantly negative relationship was also 
found between abnormal kidney function and 
HLA-DR4 (table 6c), yet positively associated 
anti-DNA antibodies and abnormal kidney 
function tests. The occurrence of seizures was 
significantly associated with the presence of 
HLA-DR1, HLA-DR13 and anti-DNA 
antibodies (table 6d). A negative significant 
relationship between functional 
neuropsychological disorders and HLA-DR52 
was detected (table 6e) (Asherson, et al.,
2007).

Table 1. Clinical characteristics of children patients with systemic lupus erythematosus

Characteristics Percent

General constitutional symptoms fever, fatigue, weight loss 67.9

Mucocutanuous manifestations:

Photosensitivity 71.7

Alopecia 79

Vasculitis 50.9

Musculoskeletal manifestations: 

Arthralgia 81

Arthritis 58.5

Renal manifestations 

Proteinuria > 500 mg/day 66

Elevated creatinine and/or Blood urea 48.7

Neuropsychological manifestations: 

Seizures 32

Functional abnormalities 73.6
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Table 2. HLA frequencies among children patients with systemic lupus erythematosus and controls 

HLA Cases (n = 45) Controls (n=35) P-valuea

DR1 7 (15.5%) 5 (14%) NS

DR2 7 (15.5%) 8 (22.8%) NS

DR3 4 (8.8%) 3 (8.5%) NS

DR4 13 (28.8%) 11 (31%) NS

DR7 5 (11%) 4 (11%) NS

DR8 4 (8.8%) 1 (2.8%) NS

DR9 1 (2%) 0 (0.0%) NS

DR10 3 (6.6%) 0 (0.0%) NS

DR11 11 (24%) 7 (20%) NS

DR12 0 (0.0%) 1 (2.8%) NS

DR13 15 (33%) 8 (22.8%) NS

DR14 4 (8.8%) 3 (8.5%) NS

DR51 7 (15.5%) 11 (31%) NS

DR52 36 (80%) 25 (71%) NS

DR53 19 (42%) 13 (37%) NS

a P value > 0.05 is considered Non significant               NS= Not significant

Table 3. Autoantibodies frequencies among children patients with systemic lupus erythematosus and controls 

Autoantibodies Cases (n = 53) Controls P-valuea

ANA 45 (84.9%) n = 26, 5(19%) < 0.001

Anti-DNA 26 (49%) n = 26, 1(3.8%) <0.001

Anti-Sm 5 (9%) n = 32, 0(0.0%) NS

Anti-Ro 15 (28%) n = 32, 0(0.0%) <0.001

Anti-La 6 (11%) n = 32, 0(0.0%) NS

Anti-RNP 10 (18.8%) n = 32, 1 (3%) 0.046

Anticardiolipin

IgG n=37, 11 (29.7%)

IgM n=37, 3(8%)

a P value  0.05 is considered significant               NS= Not significant

Table 4. Comparison of anti-nucleosome autoantibodies between patients and controls

Item Cases (n = 50) Controls (n = 30) P-valuea

Mean ± (/m)l 470.08 ± 369.39 36.43 ± 14.58 0.000

a P value  0.05 is considered significant 
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Table 5. HLA-DR Expression in Relation to Autoantibody Frequencies among Children Patients with Systemic Lupus 
Erythematosus

HLA-DR +ve ANA +ve (n = 41) ANA-ve (n =4) a P-value

DR8 2 (4.8%) 2 (50%) 0.034

DR14 2 (4.8%) 2 (50%) 0.034

HLA-DR +ve Anti-RNP +ve (n = 8) Anti-RNP –ve (n =37)

DR4 5(62.5%) 8(21.6%) 0.034

HLA-DR +ve IgG anticardiolipin antibody +ve (n = 11) IgG anticardiolipin antibody –ve (n = 25)

DR13 6 (54.5%) 5(20%) 0.05

a P-value  0.05 is considered significant 

Table 6 Analysis of HLA and Autoantibodies in Relation to Clinical Manifestations in SLE Children. 

a): HLA-DR 13 in relation to Vasculitis

HLA Vasculitis +ve (n = 23) Vasculitis –ve (n = 23) P-value

DR13 11(50%) 4(17%) 0.029

b): HLA-DR8 in relation to Arthritis

HLA Arthritis +ve (n = 24) Arthritis –ve (n = 21) P-value

DR8 0(0.0%) 4(19%) 0.04

c): HLA-DR4 and Anti-dsDNA in relation to Kidny function

HLA and autoantibodies Abnormal kidney function

n = 18

Normal kidney function

n = 27

P-value

DR4 2(11%) 11(40.7%) 0.04

Anti-dsDNA 13(71%) 9(33%) 0.012

d): HLA DR1 and DR13 and Anti-dsDNA in relation to Seizures

HLA and autoantibodies Occurrence of seizures (n = 14) No seizures (n = 31) P-value

DR1 5(35.7%) 2(6%) 0.023

DR13 8(57%) 7(22.7%) 0.039

Anti-dsDNA 11(82%) 10(33%) 0.001

e): HLA DR52 in relation to functional neuropsychological disorders

HLA Functional neuropsychological disorders 
+ve (n = 32)

Functional neuropsychological 
disorders –ve (n = 13)

P-value

DR52 23(71.8%) 13(100%) 0.042



HLA and Autoantibodies Association with Juvenile SLE112

Discussion

Systemic lupus erythematosus is a complex 
autoimmune disease of lupus ranging from 
rash, arthritis through anemia and 
thrombocytopenia to serositis, nephritis, 
seizures and psychosis. Lupus should be part 
of the differential diagnosis in virtually any 
patient presenting with one of these clinical 
problems, especially in female patients 
between 15 to 50 years of age (Raman &
Isenberg, 2008).

The role of autoantibodies in the 
etiopathogenesis of SLE is poorly understood. 
Today, the spectrum of autoantibodies 
detected in SLE is wide and complex (Sheerer 
et al., 2004).

Among autoantibodies expressed are those 
directed against components of the cell 
nucleus; antinuclear antibodies (ANA) are the 
most characteristic of SLE and were found in 
over 85% of our patients. Among ANA in 
SLE certain specificities frequently show 
concomitant expression are called linked 
responses (Burden, 2003). These include 
autoantibodies to DNA, histones and 
antibodies to Sm and RNP, and antibodies to 
Ro and La since the target molecules in these 
sets are physically associated inside the cell. 
These suggest that ANA responses are 
directed to particles rather than 
macromolecules, and although it is the most 
prevalent, it has a low specificity for the 
diagnosis, as it is found in other autoimmune 
diseases and over in healthy individuals 
(Southwood & Malison, 1991; Simon et al.,
2004).

Anti-DNA and Anti-Sm antibodies showed 
important differences in their patterns of 
expression as they are produced 
independently by our patients; the remarkable 
feature of the anti-DNA is its association with 
immunopathologic event in SLE in particular 
with the abnormal renal function tests. The 
occurrence of nephritis without anti-DNA 
may be explained by the pathogenecity of 

other auto antibody specificities. There is 
evidence that anti-Sm, anti-RNP and anti-Ro 
antibodies can have nephritogenic potential.
Recently anti-chromatin antibodies referred to 
as antinucleosome antibodies are known to be 
directed against a major autoantigen in SLE 
namely nucleosome nuclear histone DNA 
complex (Simon et al., 2004). 

In our study 48 of 50 patients (96%) had 
antinucleosome antibodies in SLE above the 
cut off (65 u/ml), however none of 30 healthy 
controls had this antibody above the cutoff 
again. A highly significant difference was 
found between the mean level of 
antinucleosome antibodies in SLE patients 
and control group. However, there was no 
significant relationship between the presence 
or the level of antinucleosome antibodies in
patients with abnormal kidney function tests. 
This findings goes hand in hand with 
previously reported results (Tikly et al., 2007; 
Truedesson et al., 1995) which stated that 
renal laboratory parameters such as serum 
creatinine levels of blood urea were alike in 
those with or without this antibody (Tikly et 
al., 2007).

Though statistical significance could not be 
demonstrated for any of HLA-DR alleles 
detected in the whole study groups, there was 
a trend for an increased frequency of DR52 
(80%) which is considered a supratypic gene 
crossing racial barriers, and contrasting with 
the majority of reports, in which the patients 
were all from a homogeneous Caucasian 
population (Truedesson et al., 1995).

Our data compared favorably with other 
reports Carvalho et al. (2008) stating that 
HLA-DR4, and HLA-DR13 appeared to have 
a positive significant influence on generation 
of anti-RNP and IgG anticardiolipin 
antibodies, respectively. On the other hand, 
HLA-DR8 and HLA-DR14 exhibit negative 
influence on ANA production, which together 
with increased prevalence of DR13 among 
IgG anticardiolipin antibody positive patients, 
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can be considered a novel finding of HLA-DR 
alleles association with ANA and IgG 
anticardiolipin antibodies.

The genetic make up of the patients 
appeared to influence the development of 
certain disease manifestations. HLA-DR13 
with vasculitis, HLA-DR1 and HLA-DR3 
with seizures, also other alleles were 
considered protective for the development of 
certain disease manifestations: HLA-DR8 and 
arthritis, HLA-DR4 and abnormal kidney 
function tests (Austin et al., 2004).

There are apparent inconsistencies 
regarding HLA-DR frequencies and 
autoantibodies and the effect they exert on 
SLE clinical manifestation among different 
populations (Powis & Trowsdale, 2006).

We are aware of some potential confound 
factors in our analysis such as small number 
of patients studied, also missing internal 
controls (i.e. parents), who would be perfectly 
matched for ethnic ancestry.

Although our results are too preliminary to 
draw any definite conclusion about important 
genetic or immunological distortion of 
childhood onset SLE in Egyptians. Still, much 
has to be learned to answer questions 
regarding the true specificity of antibodies, 
the role of HLA-DR not only in predisposing 
to SLE per se but mainly in influencing the 
clinical and serological expression of this 
disease. We can then hopefully identify the 
true nature of the magic bullet that provokes 
and maintains perpetuation of SLE 
manifestations.
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