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Abbreviations 

HLA= Human Leukocyte Antigene 

M H O Maior Histocompatibility Complex 

SLE= systemic lupus erythematosus 

SS= primary Sjogren's syndrome 

TGF beta= transforming growth factor-beta 

ANA= antinuclear antibody 

anti-ds DNA= anti-double-stranded DNA 

anti C11= anti type II. collagen antibodies 

sCD21= a soluble form of complement receptor 

CD3 += mature T cells 

CD4+= T-helper subset 

CD8+= T-suppressor cells 

ICAM1= intracellular adhesion molecule-l 

NFKB= nuclear factor kappa-B 

MBP = mannose-binding protein 

T4/Leu-3= T4 epitope/Tcell differentiation antigen on the surface of T helper/inducer 

cells 

CTLA4 polymorphism= cytotoxic T-lymphocyte antigen 4 

SSCP= Single Strand Conformation Polymorphism 

SNP= Single Nucleotide Polymorphism 

FCGR3A poIymorphism= raft-enriched gradient fractions 

FCGR2B= activated B-cell receptor polymorphism 

ECLAM= European Consensus Lupus Activity Measure 

SLICC/ACR= Systemic Lupus International Collaborative Clinics/American College of 

Rheumatology Damage Index 

ADCC= Antibody-dependent cellular cytotoxicity 

ys= years 

OR= Odds Ratio 
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1. Introduction, background and aims 

The pathogenesis of the autoimmune diseases is a diverse, ramifying complex, in which 

environmental, genetic and ethnic factors may have an important role. Concerning the 

relationship between the development of the so-called prototype of these disorders, systemic 

lupus erythematosus (SLE) and genetic background of the disease, the studies on different 

ethnic populations revealed different associations. Genetic predisposition is associated with 

different clinical subsets of disease and autoantibody production by the same genes in 

different populations, while many of the susceptibility haplotypes differ for most ethnic 

populations. Beside the human leukocyte antigen (HLA) system, other susceptibility 

candidate genes may include tumor necrosis factor alpha, mannose binding protein, 

interleukin (IL)-10, angiotensin converting enzyme and deficiencies of components of the 

complement system (Correa, 2003). The main purpose of our studies was to collect new data 

about the different genetic factors which contribute to SLE and primary Sjogren's syndrome 

(SS) in Hungarian patients, searching for the associations of the pheno- and genotypes. 

1.1. The Human Leukocyte Antigene complex and its associations with certain diseases 

Major and minor histocompatibility antigens play a major role in immunity and in self-

recognition in the differentiation of cells and tissues and control of the immune responses. 

Three classes of gene products are encoded within the small [<2 cM (centimorgans)] region 

of the MHC. Class I molecules, expressed on virtually all cell surfaces, consist of one heavy 

and one light polypeptide chain and are the products of three reduplicated loci: HLA-A, HLA-

B, and HLA-C. Class II molecules are restricted in expression to B lymphocytes, some 

monocytes, and activated T-lymphocytes. Class III molecules are the C4, C2, and Bf 

components of complement. They are recognized by T-lymphocytes having appropriate 

antigen receptors. Self versus non-self discrimination in the initiation and effector phase of 

the immune response is thereby intimately directed by class I and II molecules; - restricted 

cell-to-cell interactions involving suppressor T-lymphocytes are not clearly defined in 

humans, but HLA genes are important for some suppressor activities; - genes for enzyme 

systems having no apparent relationship to immunity are located in the region of the MHC. 

The known loci of the HLA region on the short arm of chromosome 6 are presented in Fig. 1. 
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FIGURE 1: Schematic representation of human chromosome 6, showing the location of the 

HLA region in the 21 region of the short arm. 
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HLA markers can make a prognosis in some autoimmune diseases. HLA Class II region 

nucleotide sequences of DRA and DRB alleles were published by Marsh and Bodmer 

(1995). The HLA association with the Ro (SS-A) and La (SS-B) autoantibody systems have 

been the most thoroughly studied. The anti-Ro response is present in 25 to 50 percent of 

patients with lupus (Hamilton et al., 1988) and even more frequently in primary Sjogren's 

syndrome (Harley et al., 1986). HLA-DQ associations have been reported for other 

autoantibody systems including antiphospholipid antibodies (Arnett et al., 1991; Gulko et 

al., 1993) anti-Sm responses (Olsen et al., 1993) and anti-DNA antibodies (Arnett et al., 

1992). In our Hungarian RA patients, the DR4 and DQA1*0301 alleles seem to be sensitive, 

whereas the DR5 is supposed to be protective. In the JRA patients the DR1, DQA1*0101, 

DQB 1*0501 alleles were involved in the sensitivity (Endreffy et al., 1996). Certain HLA-

antigen associated diseases are shown in Table I. 

Table 1. 

HLA - antigen associated diseases 

Disease HLA antigen Relative risk 

Ankylosing spondylitis B27 69.7 
Reactive arthritis B27 18 
Psoriatic arthritis B27 10,7 
JRA DR5 3,3 
Rheumatoid arthritis Dw4/DR4/DQ8,DQ5,Dwl 3,8 
Sjogren's syndrome DR3 5,7 
Systemic lupus erythematosus DR3 2,6 

Idiopathic haemochromatosis A3 6,7 
B14 26,7 
A3+ B14 90 

Anaemia perniciosa DR5 5,4 
Psoriasis vulgaris Cw6 7,5 
Behcet-disease B5 3,8 

Myasthenia gravis B8 3,3 
Sclerosis multiplex DR2 2,7 

Idiopathic membraneous GN DR3 5,7 
Minimal change GN DR7 4,2 
IgA nephropathy DR4 3,1 

* David Chas et al.: Mouse and human MHC class I genes/DQ alleles in rheumatoid 
arthritis (Poster); 8th APLAR Congress, 1996 Melbourne 



3 

1.2. Pathogenesis of SLE 

Systemic lupus erythematosus (SLE) is a complex autoimmune disease which is strongly 

influenced by genetic factors, e.g. HLA class II alleles. The disease is characterized by diverse 

clinical manifestations and the presence of specific autoantibodies. The pathogenesis of SLE 

is multifactorial but there is considerable evidence that the development of this autoimmune 

disorder has a strong genetic basis. Association studies in humans suggest the existence of 

genetic effects by the alleles encoded in the HLA, deficiencies in the complement genes and 

the low-affinity variants of Fcy-receptors. In mouse models of SLE at least 13 loci have been 

identified, including the MHC, linked to lupus-related phenotypes such as nephritis and 

production of autoantibodies. Recently, linkage studies have been performed in human SLE. 

(Lindquist et al. 1999.) 

Complete deficiency of the early components Clq, C2 and C4 of classical pathway of 

complement are associated with a most strikling risk to developing SLE. Deficiency of C4A, 

so calles C4Anull, is probably the most commonly inherited complement deficiency, 

occurring in varying frequency in different populations (Tokunaga et al. 1985.). 

Polymorphisms within the genes encoding Fey receptors II and III have been investigated for 

association with SLE. The Fey receptors are active in an immune complex clearance and have 

been considered candidate genes for the disease since the formation and deposition of 

immune complexes. Low-affinity variants of both Fey receptor IIA and IIIA have been shown 

to be associated with SLE, mainly in patients with nephritis (Koene et al. 1998). 

Interleukin-10 (IL-10) is interesting not only because of its involvement in apoptosis, but also 

because the high production of IL-10 seen in SLE patients and occasionally also in unaffected 

relatives. Some studies of genetic markers within the IL-10 gene demonstrate associations to 

SLE, while others fail to find such association. (Llorente et al. 1995, Alarcon-Riquelme et 

al. 1999) 

A Fas mutation has been found in familiar Iymphoproliferation syndrome but does not seem 

to play a role in human SLE. (Fisher et al. 1995, Wu et al. 1996). Sturfelt et al. (1990) 

found homozygous C4A deficiency in 13 of 80 patients (16%). Photosensitivity was a more 

impressive feature in these homozygotes than in other lupus patients. 

The apoptosis genes FAS and FASL are candidate contributory genes in human SLE, as 

mutations in these genes result in autoimmunity in several murine models of this disease. In 

humans, FAS mutations result in a familial autoimmune lymphoproliferative syndrome. Wu 
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et al. (1996) studied DNA from 75 patients with SLE using SSCP analysis for potential 

mutations of the extracellular domain of FASL. Barreto et al. (2004) examined the 

association between a 49A-G SNP in exon 1 of the CTLA4 gene and SLE. The authors found 

that individuals with the GG genotype were at significantly higher risk of developing SLE; 

carriers of the A allele had a significantly lower risk of developing the disease, and the AA 

genotype acted as a protective genotype for SLE. In membrane separation studies using a 

human monocytic cell line, Floto et al. (2005) demonstrated that although wild type 

FCGR2B readily partitioned into the raft-enriched gradient fractions, FCGR2B-232T was 

excluded from them. They concluded that FCGR2B-232T is unable to inhibit activating 

receptors because it is excluded from sphingolipid rafts, resulting in the unopposed 

proinflammatory signaling thought to promote SLE. Su et al. (2004) identified 10 SNPs in 

the first FCGR2B promoter in 66 SLE patients and 66 controls. They determined that the 

proximal promoter contains 2 functionally distinct haplotypes. Luciferase promoter analysis 

showed that the less frequent haplotype, which had a frequency of 9%, was associated with 

increased gene expression. A case-control study of 243 SLE patients and 366 matched 

controls demonstrated that the less frequent haplotype was significantly associated with the 

SLE phenotype and was not in linkage disequilibrium with FCGR2A and FCGR3A 

polymorphisms. They concluded that an expression variant of FCGR2B is a risk factor for 

SLE. In 190 European-American patients with SLE and 130 European-American controls, 

Blank et al. (2005) found a significant association between homozygosity for a -343C 

polymorphism in the promoter region of the FCGR2B gene and SLE. The surface expression 

of FCGR2B receptors was significantly reduced in activated B cells from -343C/C SLE 

patients. The authors suggested that deregulated expression of the mutant FCGR2B gene may 

play a role in the pathogenesis of human SLE. 

1.3. Pathogenesis of Sjogren's syndrome 

Sjogren's syndrome (SS) is a systemic autoimmune disease characterized by lymphocytic 

inflammatory infiltrations of lacrimal and salivary glands resulting in dry eye and mouth. SS 

can exist as a primary condition (primary SS) or in association with other autoimmune 

diseases such as RA or SLE (secondary SS) (Moutsopoulos et al., 1979). Although primary 

Sjogren's syndrome is characterized by autoimmune destruction of the lacrimal and salivary 

glands, a wide variety of extraglandular manifestations may occur, including skin (vasculitis, 
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hyperglobulinaemic purpura), lung (lymphocytic interstitial pneumonitis), renal (interstitial 

nephritis), central nervous system (vasculitis and demyelinating syndromes), heart 

(pericarditis) and hematopoetic abnormalities. SS patients produce a variety of autoantibodies 

including rheumatoid factor (RF) and antinuclear antibodies (ANA). In particular, SS patients 

produce autoantibodies against ribonuclear proteins SS-A [Ro] and SS-B [La], that are 

involved in the transport and post-transcriptional modification of mRNA. Although the SS-A 

and SS-B proteins have been cloned, their specific role in pathogenesis remains unclear. 

Genetic factors including HLA-DR3 and HLA-DQ predispose to SS syndrome. In secondary 

SS associated with rheumatoid arthritis (RA), the genetic predisposition is HLA-DR4 and 

antibodies against SS-B are rarely present. 

The precipitating cause of SS remains unknown but exogenous agents such as Epstein-Barr 

virus have been proposed as a co-factor perpetuating the immune response against the 

salivary gland epithelial cells. In contrast to normal salivary glands, the SS gland contains 

increased proportion of glandular epithelial cells expressed in high levels of HLA-DR 

antigens. The glands are infiltrated with CD4+ T cells that can produce cytokines including IL 

-2 and interferon-gamma. B-cells within the salivary gland produce autoantibodies including 

rheumatoid factor. B-cells undergo small clonal expansions that can be detected on Southern 

blot of immunoglobulin gene rearrangement and SS patients have a markedly increased risk 

of developing non-Hodgkin's B-cell lymphoma. 

Investigating the immunoserological markers in SS, rheumatoid factor was found in 43/65 

cases, while hypergammaglobulinaemia was detected in 34/65, ANA positivity in 28/65 

and anti-SSA/SSB antibody positivity appeared in 31/65 cases. HLA B8 antigen occurred in 

50%, DR3 in 20/36, DR5 in 11/36 and DR2 positivity in 10/36 SS patients. (Pokorny, 1991). 

Our working group (Gyöngyösi, Pokorny, Kovács A. et al., 1995 ) studied the value of 

echocardiography of cardiac manifestation in SS. In 21 SS patients (33%), the echogenic 

pericardium demonstrated a previous symptom-free pericarditis. The echocardiogram 

revealed an impaired diastolic left ventricular function in 50% of SS patients. Of the clinical 

and laboratory variables only the presence of anti-SSA and/or anti-SSB antibodies correlated 

closely with the diastolic dysfunction. Parotid gland echography was evaluated in 

another study as a useful diagnostic procedure in patients with SS. Evident or gross 

parenchymal inhomogeneity was found only in confirmed SS patients (36/53), an enlarged 

parotid gland was observed in 32/53 confirmed, and 1/9 in suspected SS patients. An 

enlarged parotid gland was echographically detected in 27/53 confirmed and in 3/9 suspected 
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SS patients. The typical sialographic changes and evident or gross parenchymal 

inhomogeneity correlated positively in nearly 90% ( Makula, Pokorny , Kovács A et al. 

1995). Pregnancy outcome in patients with SS was analyzed by our working group. 

Vascular manifestations (vasculitis, Raynaud phenomenon, purpura) of the disease occurred 

more frequently in patients with complicated pregnancy outcome (10/18), and anti SS A, 

anti SSB were present more often in complicated cases than in non-complicated ones. 

The frequency of obstetric complications was not significantly increased in SS patients. 

The presence of autoantibodies in SS patients implies a failure of tolerance mechanisms. 

Because autoantibody production from normal individuals can be induced in vitro by Ebstein-

Barr virus (EBV) infection, it has been assumed "self-reactive" B cells are not efficiently 

depleted by tolerance mechanisms. Thus, expansion of B cells with self reactivity must be 

controlled at the T cell level. The induction of epithelial cell HLA-DR molecules is probably 

due to the local production of interferon-gamma by T cells, since the presence of monoclonal 

antibodies against this cytokine eliminates the HLA induction (Fox et al., 1986). 

Characterization of immunoglobulin DNA rearrangements in SS biopsies were done. At the 

DNA level, expansion of one or more B-cell clones within salivary gland biopsies of SS 

patients has been demonstrated by Southern blot methods (Freimark et al., 1989). SS 

suggests a cell mediated destruction rather than an immune complex deposition mechanism. 

To characterize the cell-cell interactions in SS, immunohistologic methods have been used to 

identify lymphocyte subsets in salivary gland biopsies (Adamson et al., 1983). The majority 

of lymphocytes are mature T cells (CD3+) of the T helper (CD4+) subset. Some T suppressor 

cells (CD8+) also may be present. These T cells express the antibody cell surface receptor, al-

though a small proportion of T-cells can be detected. Of particular interest is that certain 

lymphocyte subsets were present in the salivary gland infiltrates but were absent from the 

blood. Salivary gland epithelial cells in biopsies from SS patients react with anti-HLA DR 

antibodies, in contrast to no salivary gland biopsies that lack anti-HLA DR reactivity 

(Lindahl et al., 1985). Zeher et al. (1990) published B cell expressing CD5 on minor labial 

salivary glands and on peripheral blood B lymphocytes in pSS syndrome, and fibrinolysis 

resistant fibrin deposits in minor labial glands (Zeher et al., 1994), further cytokine receptor 

expression on blood lymphocytes activated T cells (Zeher et al., 1995). The induction of 

HLA-DR on the epithelial cells may play an important role in pathogenesis, since CD4+ T 

cells (the major lymphocyte subset in the SS salivary gland) only interact with peptide antigen 

presented by HLA-DR molecules. 
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As an important factor of pathogenesis, Kovács L et al. (2000) proved an impaired 

microvascular response to cholinergic stimuli in patients with primary Sjogren's syndrome. 

Examining SS patients, Lichtenfeld et al. (1976) noted familiar occurrence. Moutsopoulos 

et al. (1979) found a strong association with HLA-Dw3 and HLA-Dw4. Expression of HLA-

DR antigen and intracellular adhesion molecule-1 (ICAM-1) in human conjunctival 

epithelium is upregulated in patients with dry eyes associated with SS. Tsubota et al. (1999) 

described that this upregulation in Sjogren syndrome patients may be controlled by 

interferon-gamma through the activation of transcription factor NFKB (nuclear factor kappa-

B). Pisella et al. (2000) reported that a significant increase of HLA-DR and ICAM-1 

expression by epithelial cells was consistently found in patients with keratoconjunctivitis 

sicca compared with expression in normal eyes. 

The genes for the human ATP-binding cassette (ABC) transporter ABCA7 and the minor 

histocompatibility antigen HA-1 are juxtaposed in close proximity on chromosome 19pl3.3. 

The multispan transmembrane protein ABCA7 contains an extracellular domain that is 

recognized by antisera from patients with Sjogren's syndrome ("Sjogren-epitope"). Harangi 

et al. (2004) identified a total of 31 exonic single-nucleotide polymorphisms (SNP) in the 

ABCA7/HA-1 gene complex, nine of which represent non-synonymous nucleotide 

alterations. Genotypes of ABCA7 and HA-1 SNP were determined in three distinct Caucasian 

populations of patients with primary SS and ethnically matched controls. Comparison of 

allele frequencies between these groups revealed that the incidence of the HA-1 168His allele 

is significantly lower in SS patients than in controls. Their results suggest that the HA-1 

168His variant is associated with reduced susceptibility to primary SS. A significant elevation 

of IL-10 was found in salivary fluids of SS patients compared with healthy controls. IL-10 

levels significantly correlated with the degree of xerophthalmia and xerostomia and with the 

erythrocyte sedimentation rate in SS (Bertorello et al. (2004). 

1.4. HLA class II allele polymorphism in systemic lupus erythematosus 

The first report of an association between SLE and a HLA genotype (B8) was reported in 

1971 (Grumet et al.). Later studies have shown that the association is stronger with HLA 

class II DR2 and DR3 (DRB1*0301), the latter actually being in linkage disequilibrium with 

B8 (Schur et al. 1982). Several studies suggest that the contribution of HLA class II genes in 
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SLE is predominantly at the level of production of specific autoantibodies rather than with 

SLE itself. 

Several autoimmune diseases share similar genetic backgrounds, like the HLA-compIex. 

Doherty's et al. (1992) data suggest that the susceptibility lies at/or telomeric to the DR 

locus, and that DRwl5 and C4 deletions may act synergistically in conferring disease 

susceptibility. 

Different HLA haplotypes predispose to lupus in Chinese, as compared to other ethnic 

groups, where HLA-DR2 and its subtype DRwl5 are seen more frequently. No association 

was found with DR3, and weak negative associations were found with DRw6, DRw52/a/c 

and DRw52b. HLA - DRwl5 and DQwl were most prevalent in patients with lupus nephritis 

and cutaneous manifestations. DR7/9 and DRwl6X correlated with cardiac and intestinal 

disease, respectively, and DRwl5, DR4, and DRw6 correlated negatively with intestinal, and 

hematologic symptoms. None of the DQB1 nucleotide or amino acide sequence variants were 

associated with any of the clinical subsets of SLE. 

In Japanese and Chinese populations (Ogahara et al., 1996, Hong et al., 1994 ) the DR2 

genotype is associated with a relative high incidence of nephritis, as compared to some 

Caucasian populations (Colombo, 1996) Studies on different ethnic populations showed that 

there are substantial differences in HLA class II allele frequencies between different races. 

While studies have revealed associations of SLE with HLA-DR3 and/or DR2 in Caucasians, 

those on Koreans, Malaysians and Chinese people from Hong-Kong (Doherty, 1992, Hong, 

1994, Lu, 1997) in black South Africans (Rudwaleit et al., 1995) only the frequency of DR2 

was found to be increased. There are data that the production of some autoantibodies is 

associated with certain HLA haplotypes, which might be characteristic of the disease or even 

of certain clinical manifestations. 

The clinical features were studied in patients with SLE with disease duration at least 10 ys in 

a European multicentre study. Our working group attended in it, a lot of our SLE patients 

were enrolled in this study. Outcome parameters were given according to the SLEDAI, the 

European Consensus Lupus Activity Measure (ECLAM), and further the Systemic Lupus 

International Collaborative Clinics/ American College of Rheumatology Damage Index 

(SLICC/ ACR), a global damage index (DI) and required treatment. Conclusinons were that 

after 10 yr, a high proportion of patients in our cohort continued to show evidence of active 

disease, defined by the SLEDAI as well as ECLAM. The DI was related to the involvement of 

the central nervous system, renal involvement and the presence of hypertension. Seventy-two 
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per cent of the patients were on maintained GS therapy, because of the presence of some 

disease activity. The overall accumulated end-organ damage in our patient group was 

comparable with previous studies (Swaak, G Pokorny, A Kovács et. al. 1999. and Swaak, 

G Pokorny, A Kovács et. al. 2001). 

The purpose of our present study was to analyse the MHC/HLA class II DRB1, DQA1 and 

DQB1 allele polymorphisms in Hungarian patients with SLE, and to evaluate the relationship 

between the genetic and clinical features of the disease. We paid a special attention to the 

connection between HLA polymorphism and organ manifestations, mainly renal 

manifestation. Most of our patients were recruited from the above mentioned international 

study. 

1.5. HLA class II allele polymorphism in primary Sjogren's syndrome 

Even though the clinical and serological features of the primary Sjogren's syndrome are well 

known, the main triggering cause of the disorder still remains unknown (Rader et al., 1989; 

Rischmiiller et al., 1996; Tan, 1989). Certain HLA-D associated antigens show increased 

frequency in SS patients. Initial studies demonstrated the different genetic predispositions 

between primary SS patients (HLA-DR3) and secondary SS patients with associated RA 

(HLA-DR4), referring to the influence of additional HLA encoded genes such as HLA-DQ 

(Ben-Chetrit et al., 1988). In particular, Caucasian patients with the extended haplotype 

HLA-DR3, DR52a, DQA4 and DQB2 show an increased frequency of antibodies against SS-

A and SS-B antigens. According to the recently adopted nomenclature for HLA, this extended 

haplotype is named HLA-DRB1 *0301, -DRB3*0101, -DQA1*0501, -DQB1*0201. 

The extended haplotype containing HLA-DR3 has been associated with other autoimmune 

disorders such as thyroiditis and myasthenia gravis, as well as with increased immune 

responses in healthy individuals. The presence of heterozygosity at the DQ genetic locus 

permits the possibility of gene product complementation at the cell surface (Harly et al., 

1986). In Caucasians, the extended haplotype containing HLA DR3 contains a deletion of the 

complement protein C4A and other proteins important in the immune response. In Japanese 

SS patients, a deletion of the complement C4A gene was also noted with increased frequency 

(Moriuchi et al., 1991) and complement C2 deficiency is associated with increased 

frequency of anti-SSA antibody. Increased risk for SS may be associated with HLA-DR5 in 

Negroids, with HLA-DR4 in Japanese and with HLA-DR8 in Chinese. The specific 
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mechanism by which HLA confers an increased risk of developing SS remains unknown. It 

has been postulated that specific conformations of HLA-D associated molecules and of 

peptides derived from autoantigens may cause CD4+ T cells to generate an autoimmune 

response against the salivary gland epithelial cells. Recent advances have clarified the self-

MHC molecule - T-cell interactions in antigen presentation, thus certain polymorphisms of 

HLA susceptibility alleles might be a precipitating factor in autoimmune processes. The 

frequency of the HLA-B8, the HLA-DRw3, and the MT-2 (DRw52) histocompatibility 

antigens are significantly increased in some patient population with primary SS. Rischmiiller 

et al., 1996 found that certain HLA class II phenotype control the autoantibody response in 

primary SS. There are several studies concerning the genetic background of SS in different 

ethnic groups (Pease et al., 1989; Reveille et al., 1990). Gottenberg et al. (2003) 

confirmed the association of Sjogren syndrome with HLA alleles DRB1*03 and DQB1*02. 

They found, however, that the association was restricted to patients with anti-SSA and/or 

anti-SSB antibodies. The absence of a difference in disease severity between patients with 

anti-SSA and those with anti-SSA and anti-SSB antibodies, together with a high frequency of 

HLA-DRB1*03 in the latter group is suggested that HLA alleles predispose to autoantibody 

secretion but are not associated with clinical outcome. 

The alleles of susceptibility to SS in the Hungarian population have not been clarified yet. 

The aim of this study was to determine the HLA II class (DRB1, DQA1 and DQB1) allele 

polymorphism and to analyse the pheno- and genotype correlations in Hungarian patients 

with primary Sjogren's syndrome (SS). 

1.6. Tumor Necrosis Factor alpha allele polymorphism in systemic lupus erythematosus 

and in primary Sjogren's syndrome. 

As a result of the examinations of the past few decades, it is well known that tumor necrosis 

factor (TNF) alpha is a central mediator of the inflammatory response, which is regulated at 

the transcriptional and posttranscriptional levels (Sariban et al., 1988). The TNF alpha gene 

is localized at the class III region of the major histocompatibility complex (MHC). A very 

strong association has been confirmed between the uncommon TNF allele and HLA Al, B8 

and DR3 alleles (Wilson et al., 1993). This association between TNF alpha and HLA alleles 

increases the possibility that certain TNF alpha alleles may contribute to autoimmune 

diseases in association of the above mentioned HLA haplotype. 
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Borodin et al. (2002) published that elevated TNF alpha concentrations were found in 49% 

of the SLE patients. Concentration of TNF alpha, SLE activity and development of 

antiphospholipid syndrome were correlated. The findings indicate that TNF alpha is involved 

in the pathogenesis of SLE. Quantitation of TNF alpha may serve as useful tool for 

monitoring SLE activity. 

Our goal was to investigate the association between the TNF alpha genotypes and HLA class 

II DRB1-DQA1-DQB1 allele frequencies in patients with SLE and with SS and to study the 

correlations of the pheno- and genotypes. 

1.7. Relationship between HLA class II alleles and in vitro steroid inhibition ofantibody 

- dependent cellular cytotoxicity in patients with primary SS 

Though at present there is no evidence-based algorhitm for the treatment of primary Sjogren's 

syndrome, it is generally accepted that corticosteroids must be used in cases with severe 

systemic manifestations. As the side-effects of the corticosteroids are well-known, it would 

be useful to know in advance how the patients will respond to this type of treatment. 

Sjogren's syndrome (SS) is one of the systemic inflammatory autoimmune diseases where 

focal lymphoid infiltrates (predominantly CD4+ T-cells) are essential histologic 

characteristics in the lacrimal and salivary glands. Another important feature is the expression 

of HLA-DR antigens on the glandular epithelial cells showing their activation. B-cells are 

also activated in exocrine glands. In cases with severe, sometimes life-threatening organ 

manifestations (kidney, lung, vascular, etc.), corticosteroids are generally used. Taking into 

account the well-known short and long-term side-effects of GS therapy, it would be essential 

to know in advance, whether a patient will or will not respond to steroids. For this reason, we 

measured antibody-dependent cellular cytotoxicity (ADCC) reaction and in-vitro steroid 

inhibition of this reaction in patients with SS by methods described by Petri et al. (1985.) 

We wanted to evaluate whether these in-vitro examinations may help to determine the in-vivo 

steroid sensitivity of SS patients if corticosteroid therapy is required. Another question was if 

HLA class II genotype, autoantibody positivity and clinicalmanifestations had any influence 

on steroid sensitivity or not. 
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2. Patients and methods 

2.1. HLA DRB1, DQA1 and DQB1 alleles in Hungarian patients with SLE 

In the period between 1998 and 2000, fifty patients (48 female, 2 male) with SLE were 

investigated for HLA class II polymorphism. All patients met at least 4 of the ARA revised 

criteria for the classification of SLE (Tan et al., 1982). Their mean age was 38 years (range: 

18-76 years) at the onset of the disease and 41 years (range: 21-76 years) at the time of the 

examinations. As controls, 50 healthy blood donors (47 female, 3 male) of the similar age 

(mean age 35 years, range: 18-52 years) were also genotyped. Subjects in both groups were 

unrelated. 

Genomic DNA was extracted by a standard phenol/chloroform proteinase K method (Davies, 

1986). Genotyping of HLA-DRB1 alleles was carried out with the Dynal RELI SSO HLA-

DRB, a direct DNA probe test, which, after the nucleic acid amplification, uses a nucleic acid 

hybridization method for the differentiation of 70 HLA-DRB 1 alleles, and 9 supertypes 

(Dynal, Oslo, Norway). We used the terminology DR1-10 as no subtypes in the DR region 

were taken into account. DR2 subtyping was carried out by method of Ota et al (1991). 

DQA1 determination was performed with PCR-restriction fragment length polymorphism 

(RFLP) method of Ota et al. (1991) to differentiate 8 alleles. The DQB1 typing was carried 

out using INNO-LIPA DQB PCR-reverse hybridization kit (Innogenetics, Gent, Belgium), for 

discrimination of 30 alleles. 

Immunoserological examinations were carried out on all patients: antinuclear antibodies 

(ANA; indirect immunofluorescence on rat liver substrate), lupus erythematosus (LE) cell 

investigation (rotatory method utilizing heparin and glass beads), anti-double-stranded DNA 

(anti-dsDNA), anti-SSA, anti-SSB, anti-Sm and anti-RNP antibodies (enzyme-linked 

immunosorbent assay; ImmunoDOT, Epignost, Leonding Linz, Austria), IgG anticardiolipin 

antibodies (Cardiolipina, Biochem Immunotest, Italy) and concentrations of complement C3 

(rocket immuno-electrophoresis) and serum immunoglobulins (Mancini technique) in all 

patients. 

The differences of allele frequencies between SLE patients and controls were analysed by chi-

square and Fisher's exact tests, where appropriate. We also evaluated the differences in allele 

frequencies in SLE patient subgroups with and without organ manifestations, compared to 

each other and controls. Odds ratio (OR) values were calculated, too. 

SZEGEa 
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As a spreading of our examinations, 33 SLE patients with lupus nephritis and 34 SLE patients 

without LN were studied for DRB1, DQA1 and DQB1 allele polymorphism by genotyping, 

PCR- RFLP or slot-blot hybridization methods. The data were compared to 50 healthy 

controls. The morphological classification of lupus nephritis was given according to the 

WHO classification system (Weening et. al. 2004). The statistical differences between the 

groups were analyzed by counting the Odds ratio (OR), chi test and Bonferrom's corrected p 

value (pc). 

2.2. HLA DRB1, DQA1 and DQB1 alleles in Hungarian patients with primary SS 

HLA II class (DRB1, DQA1 and DQB1) allele polymorphisms were investigated in 48 

Hungarian patients (47 females and one male) with primary SS (age: 33-83 y, onset between 

21-64 y, duration: 1-29 y). They all fulfilled the European-American classification criteria for 

SS syndrome. Beside the routine laboratory measurements, immunoserological examinations 

were performed as it was described in Chapter 2.1. Genomic DNA was extracted from the 

venous blood samples by a standard phenol-chloroform-proteinase-K method (Davies, 1986). 

Polymerase chain reaction (PCR) was carried out: for DRB1 using Amplicor™ DynalR DR2 

subtyping was carried out by the method of Ota et al. PCR diagnostics KIT (Roche 

Diagnostics Systems), for DQA1 using Ota's PCR-RFLP method (Ota et al., 1991). DQB1 

typing was carried out using the INNO-LIPA hybridisation kit (Immunogenetics, Belgium). 

The statistical significance of differences between the groups was analysed using the chi-

square test. The Fisher's exact test was applied for pairwise comparison of the groups, with 

Bonferroni's correction. 

Associations were examined between clinical manifestations and immunoserological data 

autoantibodies ANA, anti-Ro/SSA, anti-La/SSB autoantibody positivity and MHC II allele 

polymorphism in the patient population. The amino acids were studied at position 34 of the 

outermost domain of DQA1 chains and at position 26 of the outermost domain of DQB1 

chains. 
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2.3. TNF alpha promoter allele polymorphism in systemic lupus erythematosus and in 

primary Sjogren's syndrome 

Fifty patients with systemic lupus erythematosus (SLE) were studied for HLA class II (DRB1, 

DQA1, DQB1) polymorphism and 49 of them for TNF alpha-308 and 53 SLE patients for the 

TNF alpha-238 polymorphism were investigated. As another study, 50 Hungarian patients 

with SS were investigated for the TNF alpha-308 (n=50) and 52 for the TNF alpha-238 

(n=52) promoter polymorphisms and 50 SS patients for MHC class II (DRB1, DQA1, DQB1) 

polymorphisms. The genotype and allele frequencies of the TNF-alpha gene in Hungarian 

healthy blood donors as controls (n=248) were determined by Szalai et al. (2002). Subjects in 

both groups were unrelated. 

The genomic DNA was extracted from white blood cells using the method of Davies et al. 

(1986). The TNF-alpha-238 G/A and - 308 G/A polymorphisms were determined by DNA 

amplification by PCR using the primers suggested by Day et al. (1998). The PCR products 

were digested at 37°C with Mspl to detect the -238 G/A polymorphism and Ncol to detect 

the -308 G/A polymorphism. The products were separated on a 4 % agarose gel and stained 

with ethidium bromide. Immunoserological examinations were carried out on all patients, as 

described previously. Allele frequencies for -308 and -238 of TNF alpha were calculated by 

allele counting and given with an estimate of standard errors (SE). Data were analysed using 

MedCalc and Arlequin software (Schneider et al., 1997). Allele frequencies, mutant alleles 

and different genotypes, as heterozygote (AG) and homozygote genotypes (AA) have been 

counted. The differences of allele frequencies between SLE patients and controls were 

analyzed where appropriate by chi-square (x ) and Fisher's exact t-test. We also evaluated the 

differences in allele frequencies in SLE patient subgroups with and without certain organ 

manifestations, compared to each other and controls. Odds ratio (OR) values were calculated 

as well. 

2.4. Relationship between HLA class II alleles and in vitro steroid inhibition of antibody 

- dependent cellular cytotoxicity in patients with primary Sjogren's syndrome 

ADCC activity and steroid inhibition of the reaction were determined in 29 patients with 

Sjogren's syndrome and in 28 age and sex-matched healthy blood donors as controls. All SS 

patients met the European Diagnostic Criteria (1993). All but one of the 29 patients were 
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females. The mean age of patients was 55 years (range: 32-74 years) and the mean duration of 

the symptoms was 10.3 years (range: 1-20 years). 

In the ADCC reaction fresh, human "0" Rh (D) positive red blood cells were used as target 

cells. Human anti-D serum was adsorbed onto the cells labelled with 51Cr/Na2 ^ 0 0 4 ; 7-8 

Gbq/mg Cr, Amersham. The effector lymphocytes were isolated on Ficoll Uromiro gradient 

after treatment of the whole blood with colloidal iron powder (GAF, USA). The 

effector/target cell ratio was adjusted to 10:1. Methylprednisolone was added to the culture 

medium for a final concentration of 10 pg/ml. The spontaneous activity was given by the 

count rates for cultures without anti-D antibody. The total activity was calculated as the 

radioactivity of labelled red blood cells lysed in destilled water. The cells were incubated at 

37 °C in a 5% CO2 thermostat for 18 hours. 

The cytotoxicity and steroid inhibition were calculated by the following formulas: 

test supernatant cpm - spontaneous cpm 

cytotoxicity %= x 100 

incorporated total activity cpm 

ADCC with steroid % 

steroid inhibition %= x 100 

ADCC without steroid % 

Grade of sensitivity to GS was given as a percentage of the inhibition of the ADCC reaction 

due to the steroid. Glucocorticosteroid sensitivity was defined when inhibition of basic 

ADCC was>30 %. 

Furthermore, HLA class II polymorphism was evaluated in 28 of 29 SS patients by molecular 

genetic methods as it was described before. We searched for correlations between GS 

sensitivity and HLA polymorphism and autoantibody positivity. Immunological examinations 

and statistical analysis were performed by the same methods as it was described previously. 
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3. Results 

3.1. HLA DRB1, DQA1 and DQB1 allele polymorphism in Hungarian SLE patients 

The main clinical manifestations and autoantibody profile of SLE patients are summarized in 

Table II. The most common was the articular involmement, which occurred in nearly all 

patients (92 %). In order of frequency, it was followed by anemia (72 %), leukopenia (54 %), 

serositis (54 %) and different types of skin involvement (46 %). The distribution of HLA 

class II alleles in SLE patients compared to controls is summarized in Table III, IV and V. 

and shown in Figures 2-4. 

According to our results, DR2 (1501 subtype), DR3 and DR7 alleles occurred significantly 

more frequently in lupus patients than in controls. The presence of these alleles means an 

increased risk for the development of disease (Odds Ratio: 4.4,2.25 and 3.2, respectively). In 

contrast, DR4 alleled was significantly less common in SLE patients (Odds Ratio: 0.16). DR5 

allele was analyzed further for subtypes. Interestingly, 4 of the 16 DR5 alleles of 15 patients 

(1 homozygote) proved to be 1126 subtype, while there was none of this subtype in the 25 

DR5 alleles of 21 controls (4 homozygotes) (p<0.04). As concerns the DQA1 alleles, 0102 

and 05011 were significantly more common in SLE patients. Both alleles represent more than 

2-fold increased risk for the disease (2.23 and 2.53, respectively). Among the DQB1 alleles, 

0201 and 0602 were detected significantly more frequently in SLE patients than in controls 

(Odds Ratio: 2.87 and 6.05, respectively). In SLE patients, the DR2 (1501 subtype)-

DQA1*0102-DQB1 *0602 haplotype, the DR3-DQA1 *05011-DQBI *0201 haplotype and the 

DR7 allele occurred significantly more frequently (12vs3, p=0.045,18vs9, p=0.02 and 15vs5, 

p=0.045, respectively), than in the controls. According to our results, these haplotypes can be 

regarded as haplotypes of susceptibility to SLE in Hungarian patients. In contrast, the DR4-

DQA1*0301-DQB1*0302 and the DR5-DQA1*05012-DQB1 *0301 haplotypes were 

detected significantly more frequently in controls than in patients with SLE (14vs2, p<0.01 

and 22vsl 1, p<0.04, respectively). It seems that these latter haplotypes might have defending 

or at least resisting function against SLE. 

Evaluating the connections between the genetic and clinical characteristics of the disease we 

found that DR2 positivity was less frequent in patients with lupus nephritis (LN), than in 

patients without lupus nephritis (3/16, 18% vs 16/34, 47%, p=0.05). In contrast, DR3- and 



Table II. 
Organ manifestations and autoantibody profile in 50 patiens with SLE 

during the course of the disease 

Clinical manifestations n % 
Articular involvement 46 92 
Anaemia 36 72 
Leukopenia 27 54 
Lymphopenia 16 32 
Thrombopenia 6 12 
Skin involvement 23 46 
Nephritis 16 32 
Pleuritis and/or pericarditis 27 54 
Central nervous system 6 12 

Autoantibody positivity n % 
ANA 47 94 
Anti-ds DNA 31 62 
Anti-SSA 17 34 
Anti-SSB 8 16 
Anti-RNP 8 16 
Anti-Sm 4 8 
Anti-cardiolipin 9 18 



Table III. HLA- DRJB1 allele frequencies in 50 Hungarian SLE patients and controls 

HLA DRB1 SLE Controls P value OR 
allele subtype n % n % 

P value OR 

1 5 10 9 18 ns 0.53 

2 
1501 12 24 3 6 P<0.05 4.4 

2 1502 1 2 3 6 IIS 0.33 2 
1601 7 14 5 10 ns 1.43 

3 20 40 10 20 P<0.05 38773 
4 3 6 16 32 P<0.01 0.16 
5 15 30 25 50 ns 0.53 
6 14 28 20 40 11 s 0.65 
7 17 34 6 12 P<0.05 3.2 
8 3 6 1 2 11 s 3.1 
9 1 2 0 ns 3.0 
10 2 4 2 4 11 s 1.0 

n= number of subjects, ns= no significance, OR= odds ratio 



Table IV. HLA- DQA1 allele frequencies in 50 Hungarian SLE 
patients and 50 controls 

HLA-DQA1 SLE Controls P value OR 
allele subtype n % n % 
0101 7 14 9 18 ns 0.76 
0102 25 50 13 26 p<0.05 2.23 
0103 6 12 8 16 ns 0.73 
0104 0 6 12 p<0.01 0.07 
0201 17 34 8 16 ns 2.36 
0301 5 10 17 34 p<0.01 0.26 
0401 3 6 0 ns 7.21 
0501 05011 20 40 9 18 p<0.05 2.53 0501 

05012 17 34 30 60 p<0.02 0.48 

n= number of subjects, ns= no significance, OR= odds ratio 



Table V. HLA-DQB1 allele frequencies in 50 Hungarian 
SLE patients and 50 controls 

HLA-DQB1 SLE Controls P value OR 

allele n % n % 

P value OR 

0201 20 40 8 16 p<0.05 2.87 
0202 14 28 5 10 ns 3.09 
0301 16 32 33 66 p<0.01 0.39 
0302 3 6 12 24 p<0.01 0.23 
0303 6 12 1 2 ns 6.32 
0402 2 4 0 0 11 s 5.1 
0501 7 14 11 22 ns 0.61 
0502 7 14 7 14 ns 1.0 
0503 1 2 5 10 p<0.05 0.19 
0601 2 4 2 4 ns 1.0 
0602 11 22 2 4 p<0.05 6.05 
0603 5 10 6 12 ns 0.82 
0604 6 12 8 16 ns 0.73 

n= number of subjects, ns= no significance, OR= odds ratio 



FREQUENCY OF HLA-DR ALLELES IN 50 SLE PATIENTS AND IN 50 
CONTROLS 

Figure 2. 
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DR7-associated haplotypes were more common in LN than in patients without LN (8/16, 

50% vs 11/34, 32%, and 7/16, 43% vs 8/34, 24%, p<0.03 and p<0.01, respectively). In 

addition, it was interesting that in patients with central nervous system (CNS) affection. DR3-

positivity occurred significantly less frequently than in patients without CNS manifestation 

(0/6, 0% vs 9/44, 20%, p=0,046). In patients with pleuritis and/or pericarditis, only the DR7 

positivity was significantly more frequent than in patients without serositis (12/27, 44% vs 

3/23, 13%, p=0.016). Similarly, the DR7-associated haplotype was detected significantly 

more frequently in patients with one or more severe (renal, cardiorespiratory, CNS) 

manifestations as compared to patients without these major features of the disease (16/36, 

44% vs 0/14,0% p=0.02). 

DQB1 molecules with leucine (L) in position 26 was significantly more frequent in SLE 

patients than in healthy Hungarian blood donors (64/100 vs 42/100, pO.Ol). DQA1 

molecules with glutamine (Q) in position 34 did not differ from the controls (80/100 vs 

63/100, respectively). All patients with anti-SSA antibody positivity had glutamine at position 

34 of the DQA1 chain, and/or leucine at position 26 of the DQB1 chain. 

HLA class II allele examinations in SLE patients with and without lupus nephritis (LN) 

As an extension of this SLE study, 33 patients with LN and 34 SLE patients without renal 

manifestation were examined HLA class II allele polymorphism and compared to each other 

and to the controls. 16 out of 33 LN patients belonged to the type IV and 17 to other 

histological types of LN groups. Kidney biopsy was performed in 29 LN cases. Mesangial 

GN (WHO type II.) was found in 4 cases, WHO IV membranoproliferative 

glomerulonephritis in 16 patients, WHO III focal segmental GN were found in 5 LN cases 

and WHO V. in 4 patients. The correct type of LN could not be determined in 4 cases, but the 

severe IV. class was excluded in these patients. In the latter group one SLE patient had one 

sided renal agenesia, which represented a contraindication to renal biopsy. The allele 

frequencies of subtypes of HLA DRB1, DQA1, DQB1 alleles detected in patients with lupus 

nephritis are summarized in Table VI. 

The most frequent alleles of the DRB1 were: DRB 1*0301 (51.5 % vs. 20%, p<0.01 

Bonferroni's pc ns., OR=3.4), the DRBl*1501/2 (39,4% vs. 22%, p<0,05 *pc ns.), 

DQA1*05011 (51.5% vs. 18%, p<0.01 *pc ns. OR=3.8), of DQB1*0201 (51.5% vs. 16%, 
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p<0.01 *pc ns. OR=4.3). The DQB 1*0601/2 alleles occurred in 18 % vs. 4% (p<0.05 *pc ns., 

OR=4.3), as susceptibility alleles. All of them lost the significancy after the Bonferroni's 

corrected p values were counted. The frequency of the DRB1*08, *09 and *10 alleles 

significantly decreased (p<0,05), DQA1*0401, *0301 and DQB1*0402 and *0303 in the 33 

LN patients comparing to the SLE patients without renal affection (Table VII). 

The frequency of certain alleles were significantly decreased for DRB1*11/12 (15% vs. '50% 

p<0.01 *pc ns., OR=0.3), DRB1*04 (3% v.s. 32%, p<0.01 *pc ns., OR=0.1) for 

DQA1*05012 (27.3% vs. 58%, p<0.02 *pc ns., OR 0.4) and DQB1*0301 (18% vs. 66%, 

p<0.001 *pc< 0.007, OR= 0.2); DQB 1*0302 (3% vs. 24%, p<0.03 *pc ns., OR=0.2), 

comparing to the control group, as protective haplotypes/alleles. 

The seropositive (n=14) and seronegative (n=12) groups for anti-SSA/anti-SSB did not differ 

except for the significantly decreased frequency of DRB1*11/12 (DR5) allele (7.1 % vs 25 %, 

p<0,05) in the seropositive LN group. The frequency of DRB 1*0301 was 50% vs 50%, ns. In 

both LN groups, and the frequency of DRB 1*07 allele was 28.5% vs. 25%, ns., of the 

DRB1*13/14 was 35.7% vs. 58.3%, ns. and of the 15/16 (1601) frequency was 35,7% vs 

25%, ns. 

There was no difference in the frequency of certain HLA alleles between the LN cases with 

seropositivity (n=17) or seronegativity (n=10) for anti-DNA antibody, except for 

DRB1* 11/12 (11.7% vs 40 %, p< 0.05) allele which significantly decreased in the 

seropositive group . According to the morphological findings of renal biopsy, the WHO type 

IV. (n=16) and non-IV. types (n=17) of LN cases were compared to the allelic frequencies. 

The frequency of DRB1, DQA1 and DQB1 alleles did not differ significantly in the above 

mentioned two morphological types, except that DQB 1*0601 allele (0 % vs. 17.6 % p<0.05) 

decreased significantly in the WHO type IV. cases. 

3.2. HLA DRB1, DQA1 and DQB1 allele polymorphism in Hungarian patiens with 

primary Sjogren's syndrome 

The clinical manifestations of SS patients are summarized in Table VIII. Xerophthalmia (X0), 

xerostomia (XS) occurred in each patient, articular involvement in 85 %, parotid enlargement 

in 58 % and renal tubular acidosis (RTA) in 23 %. The distribution of HLA class II alleles in 

SS patients is shown in Table IX. In Hungarian SS patients the haplotypes of susceptibility 

have been found to be: 



T a b l e VI • 

H L A - D R B 1 *, - D Q A 1 * nnd - D Q B l * nllclcs In 3 3 pnl icnts wi th lupus nephrit is nnd 5» controls 

DRB1 • DQA1* DQB1* 
11LA N° of nllclcs significnncc OR 111.A Nn of nllclcs significnncc OR HL A N° of nllclcs significnncc OR 

nllclcs vnlucs nllclcs vnlucs nllclcs vnlucs 

pnlicnl control P pc pnlicnl control P pc pnlicnl control P pc 

n/66 n/l(X) n/66 n/100 n/66 11/100 
p<0,05t •15/16 16 11 p < 0 , 0 5 t ns 2.6 •0102 17 13 IIS ns 2,3 •0601/2 10 4 p<0,05t IIS 4.3 

•03 18 10 p < 0 , 0 l t n s 3.4 •05011 18 9 p < 0 , 0 l t ns 3,8 •0201 18 8 pcO.Olt ns 4.3 

•04 1 16 p < 0 , 0 l l ns 0.1 •0301 0 17 pcO.OOil p<0,007-1 0.1 •0302 2 12 p<0.03Í lis 0,2 

•11/12 6 25 p < o , o i f ns 0.3 +05012 10 30 p<0,02Í lis 0,4 •0301 7 33 pcO.OOli jxO.Ol i 0,2 

+07 8 6 IIS ns 1.9 +0201 8 8 ns ns 1.6 •0202/3 7 5 ns I IS 2 3 

DRBI+OI (OR 1.0), + 13/14 (OR 0.8), *0R, •! ( ) , D Q A 1*0101 (OR 0.8) , +0103 (OR 1.4), l ) Q M + 0 5 0 l (OR 0.8), +0503 (OR 0.3). +0603/4/5 (OR 1.0). 
• 0 3 0 3 (1.5) , +0502 (1.1) nllclcs did not differ significantly in the pnlicnts from the controls. 
significnncc (p). conectcxl significnncc (pc) nnd odds rntio (OR) values, ns=nol signilicnnl, N"=nunilicr of nllclcs 

Table VII-
111,A-I)mn*,-I)QAI* ami -DQIll* nllclcs in 33 pnlicnts with lupus nephritis (LN) ami 34 non FN SLE pnllcnls 

DRB1 * DQA1 * DQB1 * 
III,A N" of alleles s ignif icance OR III.A N" of alleles significnncc OR III,A N" of alleles significnncc OR 

ullclcs values alleles values alleles values 
LN willinul p |K I.N willio.il I.N P pc LN without LN p pc 
n/66 LN n/68 n/66 a/68 n/66 n/6K 

p pc 

• 0 8 0 3 p<0 ,03 4 ns 0.1 •0-101 0 3 p < 0 , 0 3 Í a s ns 0.1 0 4 0 2 0 2 p < 0 , 0 5 4 ns 0.2 

• 0 9 0 1 
\ ^ p <0,05 4 ns 0 .3 •0301 0 5 P < 0 , ( ) | 4 ns 0.1 0 3 0 3 l 5 p <0,05-1 ns 0.2 

+ 10 0 2 p < 0 , 0 5 1 ns 0.2 

significance (p), corrcclcd significance (pc) nnd odds rntio (OR) vnlucs, ns=nol siguificnnt, n=iunnbur of alleles 
l)um+()l (OIUI.fi), +03 (OIUI.9), +04 (OIUO.3), +07 (011=0.9), +11/12 (OIUO.5), +13/14 (011=1.5), +15/16 (OIUI.I), IJQAI+0I0I (OIUI.3), +0102 
(OIUI.O), +0103 (011=3.9), +0201 (OIUO.8), +05011 (OIUI.9), +05012 (OIUO.7), DQUI+0501 (011=1 0), +0502 (OIUO.9), +0503 (OIU3.1), +0601/2 
( O I U I . 2 ) , + 0 6 0 3 / 4 / 5 (OR 2 0) , +0201 ( O I U I . 9 ) , + 0 2 0 2 ( O I U I . O ) + 0 3 0 1 / 2 (OIUO. f i ) al leles: did not d i l l e , s ign i f i cant ly in (lie patients wil l . I.N b o m tl.c patients 
without I.N 
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- HLA DRB1*03 (03011) - DQA1*05011 - DQB 1*0201(26/48, 54% vs 9/50, 18%, p<0.05), 

and HLA DRB1*15/16 (DR2)02(1601) - DQA1*0102 - DQB1*0602 (14/48, 29% vs 3/50, 

6%, p<0.05), while these alleles were detected significantly more frequently in SS patients. 

In Hungarian SS patients the haplotype of defense in comparison to the controls seems to be: 

HLA DRB1*11/12(DR5) - DQA1*05012 - DQB1*0301 (11/48, 23% vs 22/50, 44%, 

p<0.05) occurred significantly less frequently as compared to the controls (Figures 5-7). 

Nine SS cases exhibited purpura as a vascular manifestation and the DRB1*03 (10/11 cases; 

p<0.02) - DQA1*05011 (10/11 cases; p<0.02) - DQB1*0201 (9/11 cases; p<0.05) haplotype 

was significantly more frequently detected than in patients without vascular manifestations. 

Eleven SS patients (22.9 %) exhibited renal manifestation (renal tubular acidosis = RTA). 

The most frequent sensitive haplotype in SS patients with RTA was the HLA 

DRB1*03(03011)/DQA1*05011/DQB1*0201, while defensive alleles were HLA 

DRB1*07/DRB 1*08,09,04/ DQA1*0201/DQB1*0402,0203 and 0303. In SS patients with 

overt renal tubular acidosis, the DRBl*03(03011)-associated haplotype was significantly 

more frequently detected as compared to the SS cases without kidney affection (9/11, 82% vs 

18/37, 49%, p<0.02). This association was stronger expressed in 4 of the 11 SS patients with 

RTA in whom renal biopsies were performed and tubulointerstitial nephritis was revealed 

(4/4, 100% vs 23/44, 52% , p<0.01). In the SS patients with overt renal tubular acidosis, 

DRB1*15/16(DR2)02 positivity occurred significantly less frequently than in the SS cases 

without renal manifestations (0/22, 0% vs 11/74, 15%, p<0,05). In concern of the 

immunoserological characteristics of the SS patients, we found that the DRB1*03011-linked 

haplotype was significantly more frequent in anti-SSB positive than in anti-SSB negative 

cases (10/11,91% vs 19/37, 51%, p<0.02) 

The HLA DRB1*03(03011) (p<0.05) - DQAl*05011(p<0.01) - DRB1*0201 (p<0.005) and 

HLA DRB1*15/16(DR2)(1601) (p<0.05)- DQA1*0102 (p<0.005) - DQB1*0602 (p<0.05) 

haplotypes occurred significantly more frequently in anti-SSA (Ro) seropositive patients, as 

compared to the seronegative group. 

In the anti-SSA positive SS patients the frequency of HLA DRB1*0101 allele decreased 

significantly as compared to those of anti- SSA negative patients, while in the anti-SSB 

positive SS cases the frequency of DRB1*03(03011) allele increased significantly, and the 

frequency of DRB1*15/16(DR2)(1601) subtype and DRB1*01 alleles decreased significantly 

as compared to the anti-SSB seronegative group (Table X). In the ANA - positive SS group 

the DRB1*03(03011) allele frequency showed an increasing tendency without any 



Table VIII. 

Occurences of organ manifestations and laboratory data in 
SS patients during the course of the disease (n=48) 

Manifestations n % 

Pulmonary fibrosis 7 15 
Renal tubular acidosis (RTA) 11 23 
Chronic tubulointerstitial nephritis 4 8.3 
Vasculitis 4 8.3 
Purpura 9 18.8 
Raynaud phenomenon 14 29 
Non-Hodgkin lymphoma 4 8.3 
Parotis enlargement 28 58.3 
Chronic atrophic gastritis 28 58.3 
Hepatomegaly 29 6.04 
Splenomegaly 8 16.7 
Anaemia 22 45.8 
Thrombocytopenia 25 52.1 
Articular involvement 41 85.4 
Pleuritis 1 2.1 
Central nervous system affection 6 12.5 
Antinuclear antibody 25 52.1 
Rheumatoid factor IgM 39 85.3 
AntPSSA antibody 33 68.8 
Arrti-SSB antibody 20 41.7 



Table IX 

HLA-DRB1*, -DQAI* and -DQB1* alleles in 48 patients with Sjogren syndrome and 50 controls 

D R B 1 * D Q A I * I )QB • 

HLA 
alleles 

N° of alleles s ignif icance 
values 

OR HLA 
alleles 

N° of alleles significance 
values 

OR HLA 
alleles 

N" of alleles significance 
values 

OR 

patient 
n/96 

control 
a/KM) 

P pc patient 
n/96 

control 
n/100 

P pc patient 
n/96 

control 
n/100 

P pc 

•01 .1 9 p < 0 , 0 5 l I1S 0,3 •0101 3 9 p < 0 , 0 5 l IIS 0,3 •0501 3 II p <0 ,024 ns 0,3 

• 1 5 0 1 / 2 8 6 ns ns 1.4 • 0 1 0 2 26 13 p<0 ,05Î ns 2,5 • 0 6 0 1 / 2 10 4 us ns 2.8 

•1601 15 5 p = 0 , 0 5 t ns 3.5 • 0 1 0 3 6 8 ns ns 0,8 • 0 5 0 2 11 7 IIS IIS 1.7 

•03 30 10 p<0,()0lt p<0,01 
t 

4,1 •05011 31 9 p<0,0011 p<0,01 
t 

4,8 •0201 27 8 p<() , ( )0 l t p - 0 , 0 1 
t 

4,5 

•04 7 16 p <0 ,054 ns 0,4 •0301 8 17 p <0 ,054 ns 0,4 •0302 4 12 p <0,0 5 4 lis 0.3 

• 1 1 / 1 2 11 25 p < 0 , 0 l 4 ns 0,4 • 0 5 0 1 2 14 30 p<o,oi4 ns 0,4 •0301 18 33 p<0 ,024 IIS 

• 0 8 4 1 ns ns 4.3 • 0 1 0 4 - 6 p<o,oi4 IIS 0,1 •0402 3 - lis ns 7.5 

• 1 0 • 2 p<0 ,054 ns 0.2 • 0 4 0 1 4 - lis 11S 9.8 •0202/3 5 5 lis ns 1.0 

significance (p), corrccted significance (pc) and odds ratio (OR) values, ns=nol significant, N"=number of alleles 
DRB1M3/14, 07, *09 DQAI 0201, DQB 1*0503, **0202/3, *0603/4/5, *0303 a l l e l e s : did not d i f f e r s i g n i f i c a n t l y in the p a t i e n t s f r o m t h e c o n t r o l s . 



Table X . 

A comparison of H LA class II. DRB1" allele frequencies in anti-SSA and/or anti-
S S 8 seropositive and seronegative Sjogren's syndrome patients 

DRB1" anti-SSA + anti-SSA - chi2 Sign if. 
rr=33 patients rr= 15 patients 

alleles n • % n % 
01 1/66 1 2/30 6 1.8 ns. Y: 3.9" p<0.05 
15/16 (DR2) I 15/66 I 15 10/30 33 12 ns Y: ns. 
03 I 22/66 33 I 6/30 20 2.02 ns Y: ns. 

DRB1- anti-SSB + anti-SSB - cbi2 Signif. 
n=20 patients n=28 patients 

aJIeles n % n % 
01 0/40 0 3/56 5 2_2 ns Y: 4.33* p<0.05 
15/16 (DR2) 3/40 7 18/56 32 3.52 ns. Y: 4.6* p<0.05 
03 17/40 42 12/56 0.21 4.9 ns. Y: p<0.05 

DRB1- anti-SSA + S S B + anti-SSA - S S B - I chi2 Signif. 
rt=17 patients n=12 patients 

alleles n I % n % 
01 0/34 0 2/24 8 ns. Y: ns. 
15/16 (DR2)| 4/34 I 12 8/24 33 3.99 Y: 5.4" p<0.01 
03 15/34 44 4/24 17 4.8" Y: 3.6 ns. 

Table XI. 

HLA class II. DRB1* alleles and allele frequencies in ANA seropositive and 
seronegative Sjogren's syndrome patients 

DRB1- ANA + 
rt=25 patients 

ANA- J chi2 j Signif. 
n=23 patients 

aileles n % n % 
01 0/50 0 3/46 6 3.4 ns. Y: 5.86" p<0.005 
15/16 (DR2) 12/50 24 12/46 26 0.06 ns. Y: ns. 
03 18/50 36 9/46 19 3.2 ns. Y: ns. 
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ALLELE DISTRIBUTION IN 48 SS PATIENTS AND IN 50 CONTROLS 
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Table XU-

Genotypes and a l l e l e f requenc i e s in pa t i en t s with SLE and in healthy 
b lood controls 

TNF-308 a l l e l e TNF-238 al le le 
SLE patients for TNF-a (n) 49 53 
Number of chromosomes (2n) 98 106 
Mutant alleles n (m) 28 3 
Allele frequency ( p = m / 2 n ) 0 , 2 8 6 0 , 0 2 8 
SE (=root (p*(l-p)/2n) 0,046 0,016 
+ - 9 5 9 6 C I ( = 2 * S E ) 0 , 0 9 1 0 , 0 3 2 

Normal (GG) (n) 29 50 
Normal ( % ) 59,20 94,34 
Heterozygote mutant (AG) (n) 14 (28.6) 3(5.7) 
Homozygote mutant (AA) (n) 6 (12.2) 0 

Controls n = 2 4 8 
Normal (GG) alleles % (181) 72.9 225(90.7) 
Heterozygote mutant (AG) n (% ) 65 (26.2) 23 (9.3) 
Homazygote mutant (AA) n (% ) 2(0.9) 0.0 
Allele frequency (p=m/2n) 0.139 03)46 
Sc (=root (p*(l-p)/2n) 0.031 0.018 



Table XUI-
TNF alpha - 308 and TNF - 238 genotypes and HLA DRB1* alleles 

in systemic lupus erythematosus 

Alleles Frequency (%) Frequency (%) Frequency (%) 
DRB1* AG (1) -308 n=14 DRB1* GG (0) -308 n=25 DRB1* AA (2) -308 n=6 
DRB1 "01 1/25 4 
DRB1*15/16(DR2) 3/14 21.4 ns. 7/25 28 
DRB1-03 13/14 93 ns.' 19/25 76 5/6 83,3 ns. 
DRB1-04 1/14 7.1 3/25 12 
DRB1*11/12(DR5) 1/14 7.1 CX0.05 9/25 36 1/6 16,6 ns. 
DRB1*13/14(DR6) 6/14 43 ns. 4/25 16 
D R B f 0 7 2/14 14.2 ns. ms 8 3/6 50 ns. 
DRB1*08 1/14 7.1 2/25 8 
DRB1-09 11/25 4 

Alleles Frequency (%) | Frequency (%) 
DRB1* AG (1) -238 rr=3 DRB1* GG (0) -238 rr=50 
DRB1-01 0 3/50 (6 
DRB1*15/16(DR2) 1/3 33.4 ns. 13/50 ¡26 
DRB1*03 0 ns. 22/50 ¡44 ns. 
DRB1*04 0 ns. 3/50 16 
DR B 1*11/12(DR5) 1/3 33.4. ns. 11/50 I22 
DRB1*13/14(DR6) 0 ns. 16/50 |32 
DRB1*07 2/3 66.7 ns. 17/50 |34 ns. 
• RB1*08 1/3 33.4 ns. 4/50 ¡8 ns. 
• RB1*10 0 3/50 |6 

ts. (Fisher's p) 

Tab le X I V . 
TNF alpha - 308 and TNF - 238 genotypes and HLA DQA1* alleles 

in systemic lupus erythematosus 

Alleles Frequency (%) Frequency (%) Frequency (%) 
DQA1* AA (2) -308 n=6 IDQA1* GG (1) -308 n=25 DQA1* AG (1) -308 n= 
0101 2/6 33.3 ns. 1/25 4 
0102 0 ns. 8/25 32 6/14 43 ns. 
0103 1/6 16.6 3/25 12 
0201 3/6 50 ns. 5/25 20 2/14 14 ns. 
0301 3/25 12 1/14 7 
0401 U2S 8 1/14 7 
05011 5/6 83.3 ns. 18/25 72 13/14 93 ns. 
05012 0 ns. 9/25 36 2/14 14 ns. 
1103 1/14 7 

Alleles 
DQA1* AG (1) -238 n=3 IDQA1* GG (1) -238 n=50 
0101 | I (6/50 12 
0102 0 Ins. 120/50 40 ns. 
0103 1/3 33.3 ns. 10/50 20 ns. 
0201 2G 66.6 ns. 14/50 28 ns. 
0301 2/50 4 
0401 1/3 33.3 ns. 2/50 4 ns. 

105011 0 142/50 84 CKÜ.05 
05012 1/3 33.3 ' ¡2'50 4 ns. 

|1103 (2/50 4 

DCA1* AA (2) -238 n=0 



Table XV. 
TNF alpha -308 alleles and HLA DQB1* alleles ¡n S L E 

Alleles Frequency (%) Frequency (%) Frequency (%) 
DQB1* AA (2) -303 n=6 DQB1* GG -308 n=25 DQB1* AG -308 n=14 
0102 2/6 33,3 ns. 0 
0201 3/6 50 ns. 18/25 72 12/14 86 ns. 
0202 2/6 33,3 ns. 1/25 4 2/14 14 ns. 
0203 0 1/25 4 0/14 0 
0301 0 8/25 32 2/14 14 ns. 
0302 0 3/25 12 1/14 7 
0303 0 2/25 8 0/14 0 
0402 0 1/25 4 1/14 7 
0501 1/6 16,6 ns. 1/25 4 0/14 0 
0502 0 4/25 16 0/14 0 
0503 0 1/14 7 
0601 0 1/25 4 0/14 0 
0602 0 3/25 12 4/14 28 ns. 
0603 0 2/25 8 0/14 0 
0604 0 3/25 12 2/14 14 ns. 
1201 1/6 16,6 0/14 0 
1501 1/6 16,6 1/14 7 

Alleles | Frequency (%) Frequency (%) 
DQB1* AG -238 n=3 DQB1* GG -238 n=50 
0102 2/50 4 
0201 0 34/50 68 p<0.05 
0202 2/3 66,6 12/50 24 ns. 
0203 0 0 
0301 1/3 33,3 4/50 8 ns. 
0302 2/50 4 
0303 0 0 
0402 2/50 4 
0501 6/50 (12 
0502 4/50 8 
0503 4/50 8 
0601 1/3 33,3 2/50 4 ns. 
0602 0 10/50 20 ns. 
0603 6/50 12 
0604 4/50 8 
1201 
1501 
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(GG) was 44% (n=22); the TNF-alpha heterozygous genotype (AG) was found in 25 (50%), 

while mutant allele (AA) homozygosity was found in 3 (6.0%) SS patients (p<0.001). 

The frequency of the TNF-alpha-238A allele was determined in 52 SS patients. The number 

of mutant alleles was 3, exhibiting an allele frequency of 0.029 (SE ± - 0.016 vs. 0.046 SE ± 

0.018, ns.). There were 49 (94.2%) wild-type genotypes (GG) whereas 3 heterozygous 

mutants (AG) were identified (5.8%). No homozygote for the mutant alleles (AA) was found. 

The distribution of the TNF genotypes was overall in Hardy-Weinberg equilibrium. 

The frequencies of HLA class II alleles were estimated in the subgroups with different of 

TNF-alpha genotypes. The most frequent HLA class II haplotype, DRB 1*0301-

DQA1*05011-DQB1*0201, was detected in 20 of 25 SS patients with the TNF-alpha -308 

AG genotype and in 10 of 22 wild-type homozygous (GG) patients (80% vs. 45%, p<0.05). 

All of the 3 homozygous TNF-alpha -308AA SS patients had the DRB 1*03 haplotype. Two 

of them were heterozygotes for the HLA DRB1* 15/16 allele. One SS patient was 

homozygous for the HLA DRB1*0301/0301, DQA1*05011/05011, DQB 1*0201/0201 

haplotype. 

The distribution of the HLA class II alleles differed significantly between the two TNF-alpha-

308 genotypes. The DRB1*0301-DQA1*05011-DQB1*0201 haplotype was demonstrated in 

80% of the TNF-alpha-308 AG heterozygous SS group as compared to the 45% of the 

patients with TNF-alpha-308 GG (wild-type) genotype (p<0.05). The other frequent alleles in 

these two TNF-alpha genotype groups were the DRB1*11/12 allele (32% vs. 10%, in AG vs. 

GG subgroups, respectively) and the DQA1*05012 allele (36% vs. 20%, in AG vs. GG, 

respectively). The frequencies did not differ significantly (Table XVII). The most frequent 

HLA class II haplotype, the DRB1*0301-DQA1*05011-DQB1*0201 was increased in the 

TNF-alpha-238 AG heterozygous group only in comparison with homozygotes for the G 

allele (67% vs. 46%, respectively; ns.). Exclusively, the DQA1*0301 allele was significantly 

increased (100% vs. 17%, p<0.05) in the TNF-alpha -238 AG heterozygous genotype group 

(Table XVIII). 

3.4. Relationship between HLA class II alleles and in vitro steroid inhibition of antibody 

- dependent cellular cytotoxicity in patients with primary Sjogren's syndrome 

Analysing the clinical manifestations and laboratory changes in 29 patients with primary 

Sjogren's syndrome, it was found that articular involvement (arthritis and arthralgia) occurred 



Tab*« XV/. 
Genotyp« and alle!« frequences in patients with SS and in b«aJthy Wood 

c o n t r o l s 

TNF-308 allele TNF-228 allele 
S S patients (n) 50 52 
Homozygote wild type n (%) 22 (44.0) 49 (94.2) 
Heterozygote (AG) n (%) 25 (50.0) 3 (5.8) 
Homozygote mutant (AA) n (%) 3 (6.0) 0(0.0) 
Allele frequency 0.310 + 0.046 0.029 + 0.016 

Controls (n) 246 246 
Homozygote wild type n (%) 181 (72.9) 225(90.7) 
Heterozygote (AG) n (% ) 65 (26_2) 23 (9.3) 
Homozygote mutant (AA) n (%) 2 (0.9) 0 (0.0) 
Allele frequency 0.139 + 0.031 0.046 + 0.018 

Table X H . 
S S TNF alpha S S TNF alpha S S TNF alpha 

-308 AA -308 AG -308 GG 
Alleles Frequency % Frequency % Frequency % Signrf. 

DRB1*01 2/25 ! 8 I 
DRB1*15/16(DR2) 2/3 67 6/25 24 7/20 35 ns. 
• RB1*03 3/3 100 19/25 76 9/20 45 ns. 
DRB1*04 3/25 12 4/20 20 
DRB1*11/12(DR5) 8/25 32 2/20 10 
DRB1*13/14^DRS) 4/25 16 10/20 50 ns. 
DRB1-07 2/25 8 4/20 20 
DRB1*08 J 2/25 8 2/20 10 
DRB1'09 J 1/25 4 I 

Alleles Frequency % Frequency % | Frequency % | Signrf. 
DQA1-
0101 1/3 33.3 2/25 8 3/20 15 ns. 
0102 1/3 33.3 7/25 28 7/20 35 
0103 3/25 12 5/20 25 
0201 3/25 12 4/20 20 
0301 5/25 20 3/20 15 
0401 3/25 12 2/20 10 
05011 2/3 67 18/25 72 5/20 25 ns. 
05012 9/25 26 4/20 I 20 ns. 
0601 1/3 | 33.3 | 0601 

Alleles Frequency % | Frequency % Frequency % | Slgnif. 
DQB1* 
0201 3/3 100 19/25 76 7/20 35 ns. 
0202 1/25 4 3/20 15 
0203 1/25 4 | 0/20 0 
0301 8/25 32 I 7/20 35 
0302 4/25 16 | 2/20 15 
0303 2/25 8 | 0/20 0 
0402 2/25 | 8 | 2/20 10 
0501 I 2/25 | 8 | 3/20 | 15 
0502 3/25 | 12 | 5/20 25 
0601 I 1/25 | 4 | 0/20 0 
0602 1/3 | 33.3 j 2/25 | 8 | 4/20 20 ns. 
0603 1 2/25 I 8 | 1/20 5 
0604 2/25 I 8 | 2'20 10 
0605 | I l | 1/20 5 

ns (Fisher's p) 



Table XV«. 
TNF alpha - 238 heterozygous gencrtype and HLA DRBf, DQA1*, DQBT* altetes in Sjögren'* 

Syndrome 

Alleles Frequency (%) Frequency (%) Slgnrf. 
AG (2) -238 n=3 GG -238 n=35 

DRB1*01 3/35 9 
DRB1*15/16(DR2)1501 0 0 5/35 14 ns. 
DRB1*15/16(DR2)1601 4/35 11 
DRB1*03 2/3 67 16/35 46 ns. 
DRB1*04 4/35 11 
DRB1*11/12(DR5) 8/35 23 
DRB1*06(13/14) 6/35 17 
DRB1*07 3/35 9 
DRB1*08 2/35 6 

DQA1*0102 11/35 31 
DQA1*05011 2/3 67 18/35 51 ns. 
DQAr0301 3/3 100 6/35 17 s. p<0.05 
DQA1*05012 9/35 26 

DQB1*0201 2/3 67 18/35 51 ns. 
0081*0301 3/3 100 14/35 40 ns. 
DQB1*0302 1/3 34 5/35 14 ns. 

S S TNF alpha -238 AA n=0 

ns (FisheFs p) 
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in all patients. It was followed by, in order of frequency, the involvement of the upper airways 

(93%), anemia and/or leukopenia (66%), Raynaud's phenomenon (45%), parotid enlargement 

(35%), lower airway disease (35%), purpura (17%), and kidney involvement (14%). 

Examining the autoantibody profile of the patients, IgM rheumatoid factor positivity occurred 

in 79%, whereas ANA-positivity and anti-SSA and/or anti-SSB positivity were detected in 

69% of the patients. 

The results of ADCC reaction exhibited a tendency for an elevated ADCC reaction in SS 

patients (48.3±15.7%) but the difference did not reach the level of significance comparing to 

those of controls (41.4±14.1%). In contrast, the in vitro steroid inhibition of the ADCC 

reaction was significantly lower (p<0.01) in SS patients (42.4±15.8%) than in controls 

(53.1±13.1%) (Table XIX). The range of steroid inhibition varied between 39.9% and 66.2% 

in the healthy blood donor group and between 0 and 74% in SS patients. Twenty-three of 29 

patients (79.3%) proved to be steroid sensitive, whereas 6 patients (20.7%) were steroid 

resistant. This rate of sensitivity did not differ from those of the controls. We analyzed the 

results of steroid inhibition in SS patients on the basis of antibody profile and HLA status. 

The steroid sensitivity decreased significantly in patients with anti-SSA and/or anti-SSB 

antibody positivity as compared to the controls. The difference proved also to be significant 

between the results of anti-SSB negative SS patients and controls. However, there were not 

any significant differences when the results of SS patients were compared with or without 

antibody positivity (Table XIX). 

In HLA-DR2 and/or -DR3 positive patients the steroid sensitivity was significantly lower 

than in controls. Though the steroid sensitivity was lower in SS patients with DR2 or DR3 

positivity than in DR2 or DR3 negative patients, the differences were not statistically 

significant. In contrast, in cases with DR2/3 heterozygosity the difference proved to be 

statistically significant not only in comparison to controls, but also to SS patients carrying 

neither DR2 nor DR3 (Table XX) 

Moreover we also evaluated the influence of combinations of both HLA haplotype (DR2, 

DR3), anti-SSA and SSB antibody positivity on in vitro steroid resistance. We observed a 

tendency that SS patients with at least one of these alleles plus one of these autoantibodies 

exhibited lower sensitivity to steroid than SS patients who possessed none or only one of the 

above mentioned immunological and genetic markers. However, the difference proved to be 

significant only between DR2 plus anti-SSA positive and DR2 plus anti-SSA negative 

subgroups (p<0.05) (Table XXI). 



l a m e A U . 

Steroid inhibition of ADCC reaction in primary Sjogren's syndrome (SS) patients (n=29) with 
or without anti-SS A and/or SSB antibody positivity comparing to controls (n=28) 

Controls: 

All S S patients 

S S patients with 

Degree of inhibition (%) 

53.1 ± 13.1 

* 42.4 ± 15.8 p<0.01 

anti-SSA-r- (n=19) * 39.6 ± 16.4 p<0.005 

anti-SSA- (n=10) 47.7 ±16.0 NS 

anti-SSB+ (n=12) * 40.1 ± 16.6 p<0.05 

arrti-SSB- (n=17) * 43.9 ± 15.5 p<0.05 

anti-SSA and S SB-! - ( n = I l ) * 39.6 ± 17.3 p<0.02 

anti-SSA and SSB- (n=9) 47.9 ± 14.7 NS 

+: patients with antibody positivity; -: patients with antibody negativity; 
*: statistically significant differences as compared to controls; NS: not significant 

Table XX-

Steroid inhibition of ADCC reaction in Sjogren's syndrome (SS) patients (n=28*) with or 
without HLA DR2 and/or DR3 positivity comparing to controls (n=28) 

Controls: 

.All S S patients 

SS patients with HT.A 
phenotype of 

DR2 positivity (n=15) 

DR2 negativity (n=13) 

DR3 positivity (n= 16) 

DR3 negativity (n=12) 

DR2 and DR3 (n=6) positivity 

DR2 ana DR3 (n=5) negativity 

Degree of inhibition (%) 

53.1 ± 13.16 

* 42.4 ± 15.8 

* 37.9 ± 20.8 

45.8 i 10.6 

* 40.3 ± 15.6 

44.7 ± 17.0 

** 36.6 ± 15.4 

52.6 ± 16.2 

p<0.005 

NS 

p<0.005 

NS 

p<0.005 

NS 

**: significant difference as compared to controls and to DR2 and DR3 negative patients 
•: HLA phenotyping was carried out in 28 of the 29 SS patients 
*: significant difference as compared to controls 



Table XXI. 

Steroid inhibition of ADCC reaction in Sjogren's syndrome (SS) patients (m=28*) concerning 
both autoantibody and HLA status and in controls (n=28) 

Degree of inhibition (%) 

Controls (n=28): 53.1 ±13.2 

All SS patients (n=28) 42.4 ±15.8 

SS patients DR2 + DR2- DR3 + DR3 -

Anti-SSA+ 
n=7 

32.1+22.2%* 

n=l 1 

43.5+10.7% 

n=12 

37.6+16.8% 

n=6 

42.2+17.6% 

Anti-SSA -
n=6 

44.7+16.6% 

n=4 

523±S.4%* 

n=4 

48.5+7.7% 

n=6 

47.2+17.6% 

Anti-SSB + 
n=3 

34.7+31.6% 

n=8 

38.7+10.7% 

n=9 

36.9+18.0% 

n=2 

51.0+7.7% 

Anti-SSB -
n=10 

38.9+17.6% 

n=7 

51.1+8.5% 

n=7 

44.7+11.7% 

n=10 

43.4+18.3% 

Anti-SSA+, SSB+ 
n=4 

34.7+31.6% 

n=7 

40.6+11.3% 

n=8 

35.7+18.9% 

n=2 

51.0+7.1% 

Anti-SSA- SSB-
n=6 

44.7+16.6% 

n=3 

54.3+9.0% 

n=3 

49.3+9.2% 

n=6 

47.2+17.6% 

+: positivity; - : negativity 
NS: not significant 
• : HLA phenotyping was carried out in 28 of the 29 SS patients 
*: significant difference between the two subgroups 
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4. Discussion 

4.1. HLA class II allele poymorphism in Hungarian patients with SLE 

Evidence for genetic influence in SLE is based on observations as a three-to ten-fold increase 

in the disease in monozygotic twins compared with dizygotic twins and that 10 to 20 percent 

of SLE patients have a first-or second-degree relative with lupus. In the Caucasian patients 

with SLE, a strong association with DR3 positivity was published by Reinharz et al. (1991) 

and they observed the absence of DR2/DR3 and DR2/DR7 heterozygosity. Beside the DR3 

positivity, Colombo et al. (1996) found a significantly increased frequency of DR7 in Italian 

SLE patients, while the ocurrence of DR2 allele was not more common than in the general 

population. In another ethnic population, in Chinese lupus patients, the DR2 and DR9 proved 

to be alleles of susceptibility to the disease, especially in patients with lupus nephritis 

(Doherty et al., 1992). 

In the present study, we searched for associations between the genetic and clinical 

manifestations in Hungarian lupus patients. We found that in SLE the DR2 (1501 subtype), 

DR3 and DR7 alleles could be detected significantly more commonly than in the general 

population. All of these alleles confers an increased risk for the development of SLE. 

Opposingly, the DR4-posivity was significantly less frequent in patients than in controls, 

suggesting a possible resisting role against SLE. Similarly to DR4, the DR5 allele was also 

less frequent in lupus patients than in controls. However, the 1126 subtype of DR5 allele 

could be detected significantly more commonly in SLE patients. We are not able to give the 

clinical relevance of this fact but it can not be ruled out that this subtype is also a susceptible 

factor to the disease. 

We detected two typical Caucasian susceptible haplotypes to SLE. DR3-DQA1*05011-

DQBP0201 and DRB1*1501-DQA1*01021-DQB1*0602 haplotypes (p=0,022 and 0,045, 

respectively) could be detected significantly more frequently in Hungarian patients, and the 

DRB1+07 allele was also associated with disease (p=0,045). 

In an earlier Hungarian study (Stenszky et al., 1986) published a strong correlation between 

DIG but not DIG positivity and severe course of the disease. In mild cases of SLE there was 

no correlation to either of these alleles. In agreement with their results, we could confirm the 



association between DR3 positivity and SLE in Hungarian patients, especially in more severe 

cases. In addition, we found a similar or even stronger correlation between the severe course 

of the disease and DR7 allele, while patients with milder manifestations presented an 

association with DR2 allele. 

This is of particular interest given that the DR2 (DQwl) genotype was associated with a 

relatively high incidence of lupus nephritis in some studies (Lu et al., 1997). Evidences 

suggest that anti-SSA (Ro) antibodies are associated with certain HLA haplotypes especially 

with DR3 and DQwl/DQB 1*0201 heterozygosity (Ogahara et al., 1996). Rudwaleit et al. 

(1995) found in black South Africans that DQB1*0201 allele was not associated with 

development of the disease itself, but with the presence of autoantibodies to Ro (SSA). 

Gladman et al. (1999) investigated the relationship between HLA antigens and the disease 

manifestations in 117 SLE patients in Canada. They found a lower prevalence of DR6 in 

patients with renal involvement and of DR1 and DR7 in patients with vasculitis. We confirm 

the possibility of another association between HLA class II haplotypes and clinical features of 

the SLE. In our experience, the DR7 positive cases were often associated with a severe, while 

patients with DR2 positivity with a milder clinical course. We investigated the occurrence of 

more severe clinical manifestations (renal, cardiovascular, pulmonary and CNS) in our patients 

with or without anti-SSA and/or anti-SSB autoantibodies. It could be detected that the 

occurrence of above mentioned manifestations was higher in anti-SSA and/or anti-SSB 

positivite cases as compared to anti-SSA and/or anti-SSB negative patients. However, 

significant difference proved to be only between anti-SSA plus anti-SSB positive and anti-SSA 

plus anti-SSB negative cases having renal and CNS affection (4/8, 50 % vs 9/33, 27 % and 

2/8, 25 % vs 3/33, 9 %, p<0.05 and p<0.05, respectively). 

We observed a decreased frequency of DR7 allele in our SLE patients with leucopenia 

comparing to SLE cases without leucopenia (p<0.01), whereas DR5 allele frequency 

decreased in patients with vasculitis comparing to patients without vasculitis and in anti-RNP-

positive cases comparing to the anti-RNP-negative SLE cases (p<0,04 and p<0,04, 

respectively). 

Reveille et al. (1991) suggested an association between anti-SSA and/or anti-SSB 

autoantibody response and presence of glutamine in position 34 of the DQA1 chain, and 

leucine at position 26 of the DQB1 chain. All their patients with anti-SSA had glutamine 
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correlated with extraglandular involvement as with the intensity of the salivary gland 

infiltration (Yi and Yan, 1996). 

Thirty-three of our 48 SS patients were seropositive for anti-SSA autoantibody, and 17 of 

them were also anti-SSB positive. Altogether 20 patients were seropositive for anti-SSB. In 

the seronegative cases the DQB 1*0201 and/or DQB 1*0301 alleles proved to be significantly 

increased when using Yates's correction. Previous nucleotide sequence analysis of DQA1 

and DQB1 alleles in primary SS showed that allele anti-SSA positive patients had a 

glutamine residue at position 34 of the outermost domain of the DQA1 chain, and /or leucine 

at position 26 of the outermost domain of DQB 1 chains. In our SS patients the most frequent 

amino acid at position 34 of the DQA1 chain was the glutamine (80%). In anti-SSA positive 

patients, at position 26 of the DQB1 chain the leucine was the most frequent amino acid 

(54.2%), but the frequency of glutamine(G) did not differ significantly from the anti-SSA 

negative patients. 

Jean et al. (1998) confirmed the role of the MHC region in susceptibility to SS and for the 

first time suggested a synergistic interaction between two HLA-DRB1 extended haplotypes 

(DRB1*15-DRB1*0301-DPB1*0201 and TNF-A2 alleles, transport endogenous peptides 

[TAP] 1-0101, TAP2-0101 homozygosity) in the genetic mechanisms controlling the disease. 

The B cell response to the La, Ro60 and Ro52 polypeptides is polyclonal and directed 

predominantly against conformational epitopes. La autoantibody response initially directed 

against a NH2-terminal epitope is to involve epitopes in the COOH-terminal regions. SS 

patients with anti-SSA or anti-SSA+SSB have much higher rates of extraglandular disease 

than those of without anti-SSA or anti-SSB. 

Summarizing the results of the present study, the distribution of HLA class II alleles was 

determined by molecular biological methods in Hungarian SS patients. The pheno- and 

genotypes were also analyzed and compared with different clinical manifestations. To our 

best knowledge, it is the very first description of the haplotypes of susceptibility and 

resistance in Hungarian patients with SS. 

The DRB1*03 allele and its associates haplotype exhibited a positive correlation with anti-

SSB autoantibody production, the presence of renal tubular acidosis and the development of 

malignant lymphoma. The DRB1*15/16(DR2) alleles were detected more frequently in the 

anti-SSB-negative patients than in the anti-SSB-positive patients, and in the anti-SSA plus 

anti-SSB negative patients than in the anti-SSA plus anti-SSB positive patients. Our results 
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suggest a model of HLA-restricted presentation of Ro/La peptide determinants in primary 

Sjogren's syndrome. 

4.3.1. TNF alpha promoter allele polymorphism in SLE 

The major histocompatibility (MHC) genes including TNF-alpha, HSP70 and HLA genes were 

associated with systemic lupus erythematosus (SLE) in several populations. Zuniga et al. 

(2001) analyzed the polymorphism of TNF-alpha promoter in Mexican Mestizo SLE patients. 

No statistically significant differences were observed in the TNF-308 allele and genotype 

distribution between patients and healthy controls. However, they found a significant increase 

in the TNF G/A -238 genotype and in the TNFA-238 allele frequencies in the SLE group 

when compared to controls. Linkage disequilibrium was observed for DRB 1* 1401-TNFA-

238A; DRB 1*0301-TNFA-238A; DRB 1*1106-TNFA-308A; -DRB 1*1104-TNFA-308A and 

DRB 1 * 1406-TNFA-308A haplotypes. The possession of TNF-308A was associated with 

susceptibility to SLE, this remained present after stratification on possession of HLA-DR3. In 

multivariate analysis, possession of HLA-DR3, TNF-308A, and Cl_2_5*192 remained 

independently associated with susceptibility to SLE. The association of possession of TNF-

308 A with susceptibility to SLE cannot be attributed to linkage to HLA-DR3 alone, nor to 

other polymorphic markers in the vicinity of the TNF gene (van den Linden et al., 2001). 

TNF-alpha is the co-stimulatory factor for B cell proliferation and immunoglobulin production 

(Kehrl et al., 1987) and there is considerable evidence of B cell hyperactivity in SLE. 

Cultured B cells from lupus patients spontaneously produce immunoglobulins including 

autoantibodies (Woods et al., 1989) and the B8-DR3 haplotype is associated with a high 

autoantibody response as compared to non-B8-DR3 haplotypes. The results of these studies 

should also help to elucidate the significance of this association between TNF alpha and SLE. 

Non-HLA genes within the MHC complex may be directly involved in the predisposition to 

autoimmunity. TAP1 and TAP2 genes involved in antigen processing and complement 

activation and cytokines such as TNF are all encoded in this region and could potentially be 

responsible for disease risk. Polymorphisms of TAP genes have been investigated for their role 

in disease, but the results were negative (Wuthrich et al. 1998) 

In this study, we found significantly elevated allele frequency of TNF alpha-308 allele 

according to the elevated occurrence of heterozygous (AG) and homozygous alleles (AA) in 
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Our results indicate that the TNF-alpha-308A allele may contribute to susceptibility for 

primary SS, while it seems that the TNF-alpha-238A allele is not associated with SS. 

According to our results the main HLA class II susceptibility haplotype (DRB 1*0301 -

DQA1*05011 - DQB 1*0201) occurs frequently together with the TNF-alpha-308AG 

genotype in SS patients, indicating a possible co-acting effect with respect to susceptibility to 

SS. 

4.4. ADCC reaction and in vitro glucocorticoid sensitivity in primary SS 

The severe extraglandular manifestations in primary Sjögren's syndrome can be reduced by 

administration of immunosuppressive treatment. Among the immunoregulatory modalities 

the GSs are frequently used and it would be desirable to know in advance the therapeutic 

response to GSs. 

The role of RNP, Sm and SSA-specific antisera from patients with lupus erythematosus in 

inducing ADCC of target cells coated with nonhistone nuclear antigens was investigated by 

Norris et al. (1984). Using monocyte effectors, a significantly increased ADCC reaction was 

detected in SLE patients with anti-RNP, anti-Sm, and anti-SSA autoantibodies. Petri et al. 

(1985) published a significant correlation between the clinical effect of prednisolone 

treatment, i.e. the prednisolone sensitivity, and the degree of GS sensitivity based on the 

percentage of ADCC inhibition in children with nephrotic syndrome. Concerning the 

explanation of steroid effect, one concept is that the in vitro and in vivo actions of GSs may 

be connected to the number of steroid receptors on the surface of lymphocytes, or to the 

blocking of those receptors. Since mainly the IgG Fc-receptor bearing lymphocytes take part 

in the ADCC reaction, it is conceivable that the interindividual differences in GS sensitivity 

may be correlated with a shift in the proportion of different T-lymphocyte subpopulations. 

Considerable evidence was presented that GSs inhibit T-cell proliferation by blocking the 

production of T-cell Growth Factor. Katz and Fauci (1998) found that GSs suppressed NK-

cell activity in humans. Anti-SSA autoantibodies have been shown to increase ADCC in 

vitro. As a decreased GS sensitivity was observed in patients with anti-SSA and/or anti-SSB 

antibody positivity, it is expected that with a certain genetic background these autoantibodies 

can influence the GS sensitivity, however, the exact in vivo mechanism is unknown. Only the 

beneficial effect of GSs on circulating a-ds-DNA titre has been proven. László et al. (1986) 
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used the test of ADCC to investigate the in vitro GS sensitivity in patients who underwent 

renal transplantation. 

In our SS patients, the effector peripheral lymphocytes demonstrated an increased ADCC 

reaction on the target red blood cells as compared to those of controls, however, this was only 

a tendency without level of significance. The average GS inhibition showed a significant 

decrease in SS patients as compared to controls. This difference was more expressed in SS 

patients with HLA- DR2 or -DR3 haplotype than in patients without them. When these two 

alleles occurred together — in cases of DR2/DR3 heterozygosity — the decrease of GS 

sensitivity was significant as compared not only to controls, but to SS patients without these 

two alleles as well. We observed a similar correlation between the grade of sensitivity to GSs 

and anti-SSA and SSB autoantibody positivity. Our results suggest that anti-SSA antibody 

positivity has a greater impact on GS sensitivity. Furthermore, the tendency of being less 

sensitive to GSs was more expressed in any case when both types of predisposing factors 

(genetic and immunological) occurred together. This is especially true for joint occurrence of 

HLA-DR2 and anti-SSA positivity. Comparing the results of the in-vitro steroid sensitivity 

and the clinical effectiveness of the previously applied GS therapy, it seems that in-vitro 

methylprednisolone inhibition of ADCC reaction has a predictive value for the determination 

of in vivo steroid sensitivity. However, in patients who exhibited a greatly decreased in vitro 

GS sensitivity, the in vivo steroid sensitivity cannot be excluded. For this reason, in severe 

cases with life-threatening manifestations the GSs remain the mainstay of therapy. 

We conclude that sensitivity to GSs in patients with SS is influenced by both genetic 

haplotype and anti-SSA/anti-SSB seropositivity. Co-existence of these two factors may cause 

a decreased sensitivity to GSs. In vitro ADCC steroid inhibition test of the peripheral 

lymphocytes, coupled with the analysis of HLA class II allele polymorphism and 

autoantibody profile, was found to be a useful method for the detection of the grade of GS 

sensitivity in SS. This method may have a predictive value in making a decision to introduce 

GS therapy in other systemic autoimmune diseases, as well. 
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5. Conclusions and new findings 

5.1. HLA class II allele polymorphism in Hungarian patients with SLE 

The HLA DRB1, DQA1 and DQB1 allele polymorphism was determined in patients with 

systemic lupus erythematosus. To our best knowledge, it is the very first description of the 

susceptible and defensive haplotypes in SLE by molecular genetic (but not serological) 

methods in our Hungarian population. According to our results, the haplotypes of 

susceptibility to SLE in Hungarian patients are the DRB1*03-DQA1*05011-DQB1*0201 and 

the DRB 1*1501 -DQA 1*0102-DQB1 *0602 haplotypes. Opposingly, the DRB 1*04 and 

DRB1*11/12 alleles were less common in the patients with SLE than in the controls. A 

comparison with the results of the data of a multicenter European study (Galeazzi et al., 

2002) revealed an agreement of increased prevalence of the DRB1*1501, DRB1*03, 

DQA1*0102, DQB 1*0201 and DQB1*0602 alleles in patients with SLE. Our patients with 

DRB1*1501 positivity exhibited a milder clinical course and a negative correlation with 

lupus nephritis whereas patients with DRB 1*07 positivity presented more severe clinical 

symptoms. 

Examining the differences of the HLA class II allele polymorphism between SLE patients 

with and without lupus nephritis, we observed that the DRB1*03011, DRB 1*07, 

DQA1*05011, 0102, DQB1*0201, 0602, 0202 seem to be susceptible alleles for LN, while 

the HLA DRB1* 11/12(DR5)/DQA1*05012 were found to be as protective alleles. There 

were only some non-significant differences found between the anti-SSA and/or anti-SSB 

seropositive and seronegative subgroups. In the seropositive group, the 

DRB1*15/16(DR2)(1501) 35.7% vs 25% seemed to be more frequent, while DRB1*06 

(1302) and DRB1*11/12(1101) alleles had decreased frequency as comparing to the 

seronegative group. The frequency for DRB1, DQA1 and DQB1 alleles did not differ 

significantly, only the DQB1*0601 allele 0% (p<0.05) decreased significantly in the WHO IV 

type cases when compared to the WHO non-IV type of LN (0 vs 17.6%, p<0.05). 

5.2. HLA class II allele polymorphism in Hungarian patients with primary SS 

The HLA DRB1, DQA1 and DQB1 allele polymorphism was detected with molecular 

biological methods in Hungarian patients with Sjogren's syndrome at the very first time. 
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Furthermore, the pheno- and genotype analysis was performed. The haplotypes of 

susceptibility and of defence for primary Sjogren's syndrome were also clarified. The HLA 

DRB1*03011 - DQA1*05011- DQB1*0201 and HLA DRB1 *15/16(DR2) 1601 -

DQA1*0102 - DQB 1*0602 haplotypes proved to be susceptible in Hungarian patients with 

SS. The HLA DRB1*11/12(DR5) -DQA1*05012-DQB1*0301 seemed to be haplotype of 

defence. According to the data of comparing analysis of the pheno- and genotypes, the 

DRB1*03011 - DQA1*05011- DQB1*0201 haplotype was detected more frequently in SS 

cases with vascular manifestations, with malignant lymphoma and in anti-SSB seropositive 

patients. The haplotype of susceptibility occurred significantly more frequently in cases with 

ANA-seropositivity. The DRB1*03 allele proved to be an allele of susceptibility to the 

development of kidney involvement in primary SS. It was observed that DRB 1*03-positive 

patients exhibited a more severe clinical course as compared with patients with DRB1* 15/16 

(DR2) positivity. 

5.3.1. TNF alpha polymorphism in SLE 

The allele frequency of TNF-alpha-308A significantly increased in the SLE patients' group in 

comparison to the data of controls. TNF-308A allele frequency was found at 0.286, the 

number of mutant (A) alleles was 28, normal (wild) TNF-A alleles (GG) occurred in 29 

patients (59.2%), heterozygous mutant genotype (AG) was found in 14, while homozygote 

mutant (AA) in 6 SLE patients. The frequency of TNFalpha-238A allele did not differ 

between the patients and the controls. The heterozygosity (AG) was 3/98 (2.98 %), whereas 

no homozygote for the mutant (A) alleles was found. We detected significantly increased of 

homo- and heterozygous genotypes for -308A allele frequency of TNF alpha gene in 

Hungarian SLE patients, therefore our data suggest a possible role of the this allele in the 

pathogenesis of SLE. 

5.3.2. TNF alpha polymorphism in primary SS 

Our results indicate that the TNF-alpha-308A allele may contribute to susceptibility for 

primary SS, while it seems that the TNF-alpha-238A allele is not associated with the 
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development of SS. According to our results the main HLA class II susceptibility haplotype 

(DRB 1*0301 - DQA1*05011 - DQB1*0201) occurred frequently together with the TNF-

alpha-308AG genotype in SS patients, indicating a possible co-acting effect with respect to 

susceptibility to SS. 

5.4. ADCC reaction and in vitro glucocorticoid sensitivity in primary SS 

Relationship between HLA class II alleles and in-vitro steroid inhibition of antibody-

dependent cellular cytotoxicity in patients with primary Sjogren's syndrome were analysed. 

There was a non-significant tendency for elevated ADCC reaction in SS patients. The in vitro 

steroid inhibition of the ADCC reaction was significantly lower in SS patients than in 

controls, as a sign of the decreased glucocorticosteroid sensitivity. In HLA DRB 1*02 and/or 

DRB 1*03 positive patients the glucocorticosteroid sensitivity was significantly lower than in 

controls. In contrast, in cases with DR2/3 heterozygosity the difference proved to be 

statistically significant not only in comparison to controls, but also to SS patients carrying 

neither DR2 nor DR3 alleles. 

Practical results 

1. The analysis of HLA class II allele polymorphism can be useful as a marker of disease 

susceptibility or defence in Hungarian patients with primary Sjogren's syndrome 

and with systemic lupus erythematosus. These results may have predictive informative 

values for the prognosis and severity and the data can be used in family examinations. 

2. The allele frequencies and genotypes of TNF-alpha promoter gene (TNF-alpha-308 

and TNF-aIpha-238) were analysed in patients with SLE and SS. Their associations 

with HLA class II alleles were also described. Our results confirmed the role of the 

TNF-alpha-308A allele in the pathogenesis of systemic lupus erythematosus and 

Sjogren's syndrome. The data support the necessity of anti-TNF-alpha treatment in 

severe forms of SLE and SS. 

3. An examination of glucocorticoid sensitivity with a special in vitro glucocorticoid 

inhibition test of ADCC reaction may be suggested before the introduction of 

glucocorticoid treatment in the cases of severe manifestations of primary SS patients. 
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