
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Polymyositis and dermatomyositis : classification, risk factors and outcome

Bronner, I.M.

Publication date
2009

Link to publication

Citation for published version (APA):
Bronner, I. M. (2009). Polymyositis and dermatomyositis : classification, risk factors and
outcome. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/polymyositis-and-dermatomyositis--classification-risk-factors-and-outcome(c95a4bfa-f5a6-4164-bf89-ebd88d08c375).html


6
Association of 
the leukocyte 
immunoglobulin 
G (Fc γ) receptor 
IIIa-158V/F 
polymorphism 
with inflammatory 
myopathies in Dutch 
patients

Irene M. Bronner,

Jessica E. Hoogendijk,

Marianne de Visser,

Janneke van de Vlekkert,

Umesh A. Badrising,

Axel R. Wintzen,

Bernard M.J. Uitdehaag,

Miranda Blokland-Fromme,

Jeanette H.W. Leusen,

W.-Ludo van der Pol

Tissue Antigens 2009;73:586-589

proefschrift Bronner.indb   63 22-9-2009   14:12:40



64

Abstract
Leukocytes are involved in the pathogenesis of idiopathic inflammatory myopathies (IIMs). 

Immunoglobulin G (IgG) receptors (FcγR) link the specificity of IgG to the effector functions 

of leukocytes. Several FcγR subclasses display functional polymorphisms that determine 

in part the vigour of the inflammatory response. FcγRIIIA genotypes were differentially 

distributed among 100 IIM patients compared with 514 healthy controls with a significant 

increase of the homozygous FcγRIIIa-V-158 genotype (3 x 2 contingency table, χ2 = 6.3, p 

=0.04). Odds ratios (ORs) increased at the addition of each FcγRIIIa-V-158 allele, in particular 

among patients with nonspecific myositis and dermatomyositis {OR 2.1 [95% confidence 

interval (CI) 1.1-4.3] and 2.7 (95% CI 1.1-6.4) for FcγRIIIa-V/F158 and FcγRIIIa-V/V158 

genotypes, respectively, using FcγRIIIa-F/F158 as a reference group}. These data suggest 

that the FcγRIIIa-V-158 allele may constitute a genetic risk marker for IIM.   
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Introduction
The idiopathic inflammatory myopathies (IIMs) constitute a heterogeneous group of 

disorders, characterized by inflammation of the skeletal muscle.1 Dermatomyositis (DM) 

and nonspecific myositis2 show perivascular and perimysial B cell infiltrates suggesting 

a B cell pathogenesis. T-cell-mediated cytotoxicity against muscle fibres is detected 

in sporadic inclusion body myositis (s-IBM), in addition to histopathological features 

of muscle degeneration.1 Unlike other types of inflammatory myopathies, s-IBM is not 

responsive to immunosuppressive treatment, and is not associated with myositis-specific 

autoantibodies.1,3 

Genetic factors may modulate the pathogenesis of the IIMs. Prevalence of autoimmune 

diseases in first-degree relatives exceeds 20%.4 Case reports documenting two or more 

affected members in one family also suggest a hereditary predisposition for developing 

IIMs.5 Candidate gene studies in non-familial IIM have mainly concentrated on the human 

leucocyte antigen (HLA) class II region. HLA DRB1*0301 and DQA1*0501 have now been 

determined to be risk factors for all the major clinical forms of sporadic and familial IIM 

in both White adults and children in the US and Europe.5,6 In addition to the HLA locus, 

other genes may contribute to the genetic risk for IIM, including those of the interleukin-1 

receptor antagonist, tumor necrosis factor alpha and Gm/Km allotypes.6

Leukocyte immunoglobulin G (IgG) receptors (FcγRs) serve as a link between the humoral 

and cellular branches of the immune system. FcγRs confer potent cellular effector functions 

to the specificity of antibody. The balance of engagement of inhibitory and activation 

of FcγR determines the vigour of leukocyte-mediated inflammation induced by immune 

complexes (IC) and opsonizing antibodies.7 Efficiency of triggering activation of FcγR by 

ICs is determined in part by biallelic functional polymorphisms of three FcγR subclasses, 

i.e. FcγRIIA (alleles R-131 and H-131), FcγRIIIA (alleles V-158 and F-158) and FcγRIIIB (alleles 

NA1 and NA2).7 Specific FcγR genotypes are associated with disease susceptibility or 

disease severity of several autoimmune diseases, including systemic lupus erythematosus 

(SLE), rheumatoid arthritis, myasthenia gravis, Guillain-Barré syndrome, and Wegener’s 

granulomatosis.8-12 Since both antibody and leukocytes contribute to IIM pathogenesis, we 

investigated the distribution of FcγRIIA, FcγRIIIA and FcγRIIIB genotypes among patients 

with DM, nonspecific myositis or sIBM.

Patients and methods
One hundred unrelated Dutch Caucasian patients with IIM were recruited from the 

neuromuscular diseases clinics at the University Hospitals of Amsterdam (Academic Medical 

Centre), Utrecht (University Medical Centre Utrecht), and Leiden (University Medical Centre 
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Leiden). Informed consent was obtained from all subjects. Diagnoses were based on criteria 

described previously.2,13,14 

Patients with inclusion body myositis (IBM) were analysed separately from the other 

patients with IIM (DM and nonspecific myositis) because of the presumed difference in 

immunopathogenesis. The latter group comprised patients with DM and polymyositis 

according to the Bohan and Peter criteria15 or DM and nonspecific myositis according 

to more recent criteria.13 These patients were analysed together because their types of 

myositis are thought to share pathogenetic mechanisms.2 The control group consisted of 

514 Dutch Caucasian, healthy, unrelated individuals.

Genomic DNA was extracted from whole blood using standard phenol–chloroform 

isolation procedures. FcγR genotypes were determined by means of polymerase chain 

reactions (PCR) amplification methods as described previously.10 FcγRIIa genotyping 

was performed using either a nested PCR or a direct allele-specific reaction.16,17 FcγRIIIa 

and FcγRIIIb genotyping were performed in two separate reactions using allele-specific 

primers.18,19 In all experiments, samples without DNA (water control) and DNA from both 

the homozygous and the heterogeneous genotypes (as verified by automatic sequencing) 

were included as internal controls. PCR products were loaded on 3% agarose gels and 

visualized with a Photo Imager (Uppsala, Sweden). 

Chi-squared test and 3x2 contingency tables were used for comparison of FcγR genotype 

distributions between groups. Odds ratios (ORs) were calculated using 2x2 contingency 

tables. Statistical analyses were performed using SPSS for windows (version 10.0). Statistical 

significance was accepted at p<0.05.

Results
Forty-nine patients had DM or nonspecific myositis (15 men, 34 women, mean age 47 

years, standard deviation (SD) 17). Fifty-one patients had s-IBM (35 men, 16 women, mean 

age 68 years, SD 9). 

FcγR genotype frequencies in patients and controls are shown in Table 1. Genotype 

frequencies in the control group were in Hardy-Weinberg equilibrium for all three FcγR 

(data not shown).20

FcγRIIA, and FcγRIIIB genotype distributions among all IIM patients or DM/nonspecific 

myositis patients or s-IBM patients did not differ significantly from those in controls. The 

FcγRIIIA genotype distribution was significantly different in IIM patients compared with 

controls (3 x 2 contingency table, χ2 = 6.3, p =0.04). The ORs and 95% confidence intervals 

for the risk of IIM, DM/nonspecific myositis, and s-IBM, respectively, in individuals with 

at least one FcγRIIIa-V-158 allele (FcγRIIIa-V/F-158 and FcRIIIa-V/V-158) compared with 

FcγRIIIa-F-158 homozygotes are shown in Table 2. Using FcγRIIIa-F/F-158 as a reference 
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Table 1; Distribution of FcγRIIa, FcγRIIIa, and FcγRIIIb genotypes in idiopathic inflammatory myopathies 
and healthy controls

FcγRIIa genotype frequencies - n (%)

FcγRIIa- R131/R131 FcγRIIa- R131/H131 FcγRIIa- H131/H131

IIM patients 24 (24) 44 (44) 32 (32)

DM/nonspec M  12 (25)  19 (39)  18 (37)

s-IBM  12 (24)  25 (49)  14 (28)

Controls 123 (24) 256 (50) 135 (26)

FcγRIIIa genotype frequencies - n (%)

FcγRIIIa- V158/V158 FcγRIIIa- V158/F158 FcγRIIIa- F158/F158

IIM patients1 22(22) 51(51) 27 (27)

DM/nonspec M  11 (22)  27 (55)  11 (22)

s-IBM  11 (22)  24 (47)  16 (31)

Controls 74 (14) 243 (47) 197 (38)

FcγRIIIb genotype frequencies – n (%)

FcγRIIIb- NA1/NA1 FcγRIIIb- NA1/NA2 FcγRIIIb- NA2/NA2

IIM patients 12 (12) 51 (51) 37 (37)

DM/nonspec M  4 (8)  29 (59)  16 (33)

s-IBM  8 (16)  22 (43)  21 (41)

Controls 68 (13) 240 (47) 206 (40)

IIM = idiopathic inflammatory myopathy; DM = dermatomyositis: nonspec M= nonspecific myositis; 
s-IBM = sporadic inclusion body myositis. 1 FcγRIIIa genotype distributions are different in patients with 
IIM as compared with controls: 3 x 2 contingency table χ2 = 6.3, p =0.04.

Table 2; FcγRIIIa genotype and risk for IIM, DM/nonspecific myositis, and s-IBM

FcγRIIIa Genotype Odds ratio (95% CI) P

IIM

   F158/F158 1.0

   V158/F158 1.7 (1.0-2.7)1 0.03

   V158/V158 2.2 (1.2-4.0)2 0.01

DM/nonspec M

   F158/F158 1.0

   V158/F158 2.1 (1.1-4.3)1 0.03

   V158/V158 2.7 (1.1-6.4)2 0.02

s-IBM

   F158/F158 1.0

   V158/F158 1.4 (0.7-2.5)1 0.3

   V158/V158 1.8 (0.8-4.1)2 0.1

IIM = idiopathic inflammatory myopathy; DM = dermatomyositis; nonspec M= nonspecific myositis; s-IBM 
= sporadic inclusion body myositis. 1 2 x 2 contingency table: p-values, odds ratios and 95%-confidence 
intervals are depicted for FcγRIIIa-V/F158 and FcγRIIIa-V/V158 genotypes using FcγRIIIa-F/F158 as a 
reference group 2 2 x 2 contingency table: p-values, odds ratios and 95%-confidence intervals are 
depicted for FcγRIIIa-V/V158 genotypes using FcγRIIIa-F/F158 as a reference group
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group, both the FcγRIIIa-V/F-158 and FcγRIIIa-V/V-158 frequencies were increased among 

IIM patients compared with controls, and the ORs increased at the addition of each 

FcγRIIIa-V-158 allele. This effect was primarily caused by the FcγRIIIA genotype distribution 

in the group with DM/nonspecific myositis. Although the frequencies of genotypes with 

at least one FcγRIIIa-V-158 allele were more frequent among s-IBM patients as well, this 

did not reach statistical significance. FcγRIIIa genotype frequencies did not differ between 

nonspecific myositis and DM subgroups (data not shown).

Discussion
This is the first study comparing the distribution of FcγRIIA, FcγRIIIA, FcγRIIIB genotypes 

in a large group of IIM patients and ethnically matched controls. We found a skewed 

distribution of FcγRIIIA genotypes in Dutch patients with IIM. The frequency of individuals 

carrying at least one FcRIIIa-V-158 allele was increased among patients, in particular 

individuals with DM or nonspecific myositis compared with healthy controls, and the ORs 

increased at the addition of each FcγRIIIa-V-158 allele.

We are aware that the number of included patients is relatively small for a genetic 

association study.21 However, IIM are rare disorders, which complicates the inclusion of 

larger numbers of patients. We cannot exclude the possibility that other FcγR alleles than 

FcγRIIIa-V158 are associated with specific subgroups of myositis because our subgroup 

analysis is underpowered, although the frequencies summarized in Table 1 do not suggest 

specific trends in any of the subgroups studied. Unfortunately, the number of included 

patients did not allow us to test the relevance of combinations of FcγRII and FcγRIII alleles. 

Because the functions of FcγRII and FcγRIII are partially overlapping, combinations of 

alleles, which are non-randomly distributed,22,23 may be better genetic markers than alleles 

of specific FcγR. Our findings should be corroborated by other studies, preferably with 

a larger sample size, for which international collaborations are necessary. If sufficiently 

powered, such studies could also clarify the relative contribution and possible additional 

effects of genetic risk factors such as HLA DRB1*0301 and DQA1*0501 and specific 

FcγRIIIA alleles to IIM.

FcγRIIIa is expressed on natural killer (NK) cells and macrophages.24 Its valine (V) to 

phenylalanin (F) substitution at amino acid 158 determines receptor-binding efficiency o 

IgG1, IgG3 and IgG4, FcγRIIIa-V-158 being most efficient.25,26 FcγRIIIa plays an important 

role in the clearance of circulating ICs by macrophages in spleen and liver and antibody-

mediated cellular cytotoxicity.23 FcγRIIIa on NK cells may act as a cell lysis receptor even in 

the absence of antibodies.27

Both the FcγRIIIa-F-158 and FcγRIIIa-V-158 alleles may be associated with autoimmune 

disease. Linkage studies have suggested that the FcγRIIIA gene is a risk marker for SLE,23 
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and it is assumed that the relatively inefficient IC clearance in individuals with the FcγRIIIa-

F/F-158 genotype may lower the threshold for IC deposition in peripheral tissues and 

onset of SLE.7,23 In contrast, the FcγRIIIa –V-158 allele has been associated with the risk 

for rheumatoid arthritis.9,28 This may be explained by the fact that efficient engagement 

of FcγRIIIa-V-158-bearing leukocytes may increase the vigour of autoantibody-mediated 

cellular cytotoxicity by NK cells and macrophages in tissue-specific autoimmune disorders.  

Mononuclear cell infiltrates in the muscle biopsy specimen are the histopathological 

hallmark of IIMs. Muscle biopsies from patients with DM or nonspecific myositis often 

show a perivascular or perimysial mononuclear cell infiltrates, dominated by macrophages 

and B-cells.2 In s-IBM, there is evidence of T-cell-mediated cytotoxicity against skeletal 

muscle fibres.29 FcγRIIIa-V-158 could potentially contribute to the development of IIM 

in susceptible individuals by facilitating leucocyte activation and enhancing localized 

inflammatory responses and leukocyte activation, thereby providing persistence of 

inflammation in muscles.

The role of autoimmunity in s-IBM in addition to myodegeneration is unclear because the 

presence of T-cell infiltrates does not translate into effectiveness of immunosuppressive 

treatment.30 The increased frequency of the FcγRIIIa-V-158 allotype among patients 

with s-IBM compared with controls is modest, and failed to reach statistical significance. 

Although we cannot exclude that the number of patients with s-IBM included in the study 

is too small to detect a significant enrichment of the FcγRIIIa-V-158 allele, which would 

support the idea that auto-immunity may indeed play a role in IBM pathogenesis, this 

seems unlikely since lymphocytes other than NK cells generally do not express FcγRIIIA.

FcγR genes have been mapped to a locus comprising many genes with immunomodulatory 

functions, and linkage equilibrium of FcγRIIIa-V-158 alleles with other polymorphic genes 

may be an alternative explanation of our findings.28 
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