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Sporadic inclusion body myositis:
variability in prevalence and phenotype
and influence of the MHC

F.L. MASTAGLIA

Centre for Neuromuscular and Neurological Disorders, University of Western Australia

Sporadic inclusion body myositis (SIBM) is the most common
myopathy presenting over the age of 40 years but its prevalence
varies considerably in different populations. Genetic factors play
a part in the pathogenesis of sIBM and in Caucasians suscepti-
bility has been linked to the HLA-DR3 allele and the 8.1 MHC
ancestral haplotype (AH) which is also associated with other au-
toimmune diseases. The variable prevalence of SIBM in different
populations may be related to differences in the population fre-
quency of this haplotype. Our recent observations indicate that
the clinical phenotype at presentation is also quite variable and
that the influence of the MHC is more complex than previously
appreciated with HLA alleles also having modifying effects on the
age-at-onset, severity and rate of progression of the disease. Re-
cent recombinant mapping studies of polymorphisms in the Class
II/III regions of the MHC by our group have further refined the
susceptibility region and have identified a number of candidate
genes warranting further investigation. The significance of these
findings for the pathogenesis of the disease is discussed.
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Introduction

Although there have so far been few epidemiologi-
cal studies of sIBM the prevalence of the disease appears
to vary considerably in different populations and racial
groups. There is also considerable variability in the age
and mode of presentation of the disease and there is in-
creasing recognition of atypical modes of presentation
which may contribute to the problem of late diagnosis and
lack of response to treatment. The factors responsible for
the variability in the clinical phenotype and global prev-
alence of the disease are poorly understood but there is
increasing evidence that genetic factors are involved and
that allelic variations in major histocompatibility complex
(MHC) genes play an important role and may also affect
the severity of the disease and rate of progression.

Prevalence of siIBM

As shown in Table 1 the reported prevalence of sSIBM
varies from 4.7 per million in the Netherlands to 14.9
per million in Western Australia. However, it is likely
that these figures are under-estimates due to incomplete
case ascertainment and delayed diagnosis of the disease.
The prevalence in Western Australia was found to have
increased from 9.3 per million in 2000 to 14.9 per mil-
lion in 2008, probably reflecting improved case ascertain-
ment (1). Few figures are available from other European
countries, apart from a very low frequency of 1 per million
in Turkey (2), and 2 per million in Sicily (G. Vita, person-
al communication) based on biopsy review surveys. There
is a lack of published data on the prevalence of sSIBM from
Asian countries but the condition is considered to be rare
in India (3) and Thailand (Wittoonpanich, R. personal
communication) in comparison to other inflammatory
myopathies. Although there have not been any formal
comparative studies, it is of interest that sSIBM also seems
to be much rarer in non-Caucasian ethnic groups such as
African-Americans and Australian aboriginals.

These racial and ethnic variations strongly suggest
that genetic factors play an important role in determining
susceptibility to the disease. Variations in the population
frequencies of the susceptibility allele HLA-DRB1*0301
(DR3), which is strongly associated with sIBM in Euro-
pean, North American and Australian populations, and the
associated 8.1 MHC ancestral haplotype, may account for
the variations in disease prevalence and it is noteworthy
that HLA-DR3 frequencies are much lower in countries
such as Turkey and Thailand, and in African-Americans
and Australian aboriginals, who have a very low inci-
dence of sSIBM (Table 1).

Further epidemiological studies are needed to de-
termine the degree of variability in the prevalence of
sIBM in other populations and racial groups and to
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throw further light on the contribu-
tion of the HLA genotype and other

Sporadic inclusion body myositis

Table 1. Reported prevalence figures for sIBM and frequency of HLA-DR3
in different populations.

genetic and environmental factors in Country Authors Prevalence  Prevalence HLA-DR3
the disease. per million per million Frequency
(>50yrs)

== Western Phillips 4.3 35.3 0.135
Clinical phenotype Australia et al. (2000)

The clinical profile of sIBM is | western Needham 14.9 51.2 0.135
also characterised by considerable Australia et al. (2008)
variability, firstly in the age at which | Netheriands  Badrising 49 16 0.157
symptoms first develop, and in the et al. (2000)
presentlpg symptoms.and.patterns of USA Felice 10.7 28.9 ( < 45) 0137
muscle involvement in different pa- (2001)
tients, the rate of progression of the
disease and response to treatment. Turkey Sf;?a(ggcl)g) 1.0 1.0 0.092
Although it is generally regarded as -

a disease of later life (4), as shown in
Figure 1 the onset can be as early as the 30s in some
cases. While in most cases the presenting symptoms are
related to weakness of the quadriceps femoris (Figs. 2,
3) and other proximal lower limb muscles, some pa-
tients first present because of weakness of the fingers
or other unusual presentations such as dysphagia, foot-
drop, ‘dropped-head’ or camptocormia due to weakness
of the paraspinal muscles, and scapuloperoneal or fa-
cioscapulohumeral patterns of weakness have also been
reported.

There is often still a considerable delay in the time
to diagnosis of sIBM and a high rate of initial misdi-
agnosis. In a recent review of 57 Australian cases of

sIBM (5), the average time to diagnosis was 5.2 years
and the initial diagnosis was incorrect in 54% of cases,
the most frequent misdiagnoses being old age, arthri-
tis and motor neurone disease as noted in previous sur-
veys (6). This may reflect the nonspecific nature of the
early symptoms in many cases but is probably also due
to failure to recognize the characteristic selective pat-
tern of involvement of the quadriceps femoris and finger
flexor muscles, which is often asymmetric and is almost
invariably more severe on the non-dominant side (Fig.
3), as well as other unusual presentations. Magnetic res-
onance imaging is a useful diagnostic procedure prior to
muscle biopsy (7).

Pathology
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The variability in the phenotype
is also reflected in the pathological
changes in different muscles at dif-
ferent stages of the disease. It is well
known that the inflammatory changes
tend to be more prominent in biop-
sies taken in the earlier stages of the
disease and may be relatively incon-
spicuous in longer standing cases. On
the other hand, the myodegenerative
features such as rimmed vacuoles and
congophilic amyloid inclusions are
less obvious in earlier cases and be-
25 come more prominent as the disease
progresses (Figs. 4, 5).

Cases of sIBM in which biopsies

Figure 1. Distribution of age of onset of symptoms in a cohort of 56 Austral-
ian sIBM patients. (Reproduced from Needham et al., Journal of Neurology,
Neurosurgery and Psychiatry, 2008;79:1056-1060 with permission from the

BMJ Publishing Group).
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are taken from more than one muscle
provide the opportunity to compare the
severity of histopathological changes
in different muscles at the same stage
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of the disease. For example,

Figure 4 shows the paucity of Difficulty standing up
endomysial inflammation and Falls
the more advanced pathologi-
cal changes in the vastus lat-
eralis muscle compared to the
deltoid in a 61 year old man
with untreated sIBM of 20
years duration. On the other
hand, Figure 5 shows differen-
tial changes in the deltoid and it

Difficulty with Stairs
Difficulty gripping
Difficulty walking
Foot Drop

Muscle Wasting

Dysphagia

biceps muscles in a 35 year old .
man with typical clinical fea- 0
tures of sSIBM and only a three
year history, who responded to

Patients (%)

treatment with prednisolone
and methotrexate. These obser-
vations show that the tempo of
the disease varies in different
muscles. They also emphasise

Figure 2. Presenting symptoms in a cohort of 56 Australian sIBM patients. (Repro-
duced from Needham et al., Journal of Neurology, Neurosurgery and Psychiatry,
2008;79:1056-1060 with permission from the BMJ Publishing Group).

the importance of making the
diagnosis of sIBM at an early
stage when the disease proc-
ess may be more responsive
to immune therapies. This
will be even more important
once more effective forms of
disease-modifying therapy be-
come available (8).

Pathogenesis

There is now substantial
evidence that sIBM is a mus-
cle-specific autoimmune dis-
ease in which T and B-cells and
inflammatory mediators play
key roles in inducing myofi-
bre necrosis and degenerative
changes in muscle fibres (9-12).
An alternative point of view

suggests that the inflammatory
changes could be secondary to
an intrinsic degenerative proc-
ess associated with abnormal
protein aggregation and depo-
sition in myofibres (13).

It is still unclear whether the breakdown of immune
tolerance and initiation of the myositic process is a result
of an aberrant response of the immune system or of abnor-
mal MHC-I expression and presentation of immunogenic
peptides by muscle fibres which are recognised as “non-
self” by dendritic cells although these processes go hand
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Figure 3. A and D: Asymmetric weakness of the finger flexors in two sIBM patients
with more severe weakness of the non-dominant hand in each case. C and D: Atro-
phy of the quadriceps femoris muscles in two patients with longstanding sIBM.

in hand (Fig. 6) (11). The expression of MHC-I per se is
unlikely to be of primary importance as it also occurs in
other inflammatory myopathies. The occurrence of sIBM
in individuals with HIV and HTLV infections (9), indi-
cates that in some cases a viral infection may be respon-
sible for initiating the disease as is also the case in other
autoimmune diseases such as multiple sclerosis and type
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Figure 4. Muscle biopsy findings in a 61 year old man
with a 20 year history of untreated IBM. A and B: From
a vastus lateralis biopsy showing chronic changes with
interstitial fibrosis, myofibre atrophy and a fibre with
rimmed vacuoles (arrow), and sparse inflammation (A);
invasion of a non-necrotic muscle fibre by mononuclear
cells (arrow) (B). C and D: From a deltoid biopsy showing
a ragged-red fibre (C) and multiple blue-staining COX-
negative fibres (D).
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Figure 5. Biopsies from deltoid (A and B) and biceps
muscles (C and D) in a 35 year old male with a 3 year his-
tory of sIBM showing endomysial mononuclear inflamma-
tory infiltrates and myofibre invasion (A); diffuse MHC-1
upregulation (C); and multiple blue-staining COX-nega-
tive fibres in both muscles, which are more atrophic in the
biceps muscle (B and D). Fibres with rimmed vacuoles
were present but were sparse in both muscles.
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Figure 6. Schematic outline of the pathogenesis of spo-
radic inclusion body myositis.

1 diabetes. However, in the majority of cases of sIBM
the disease begins spontaneously without any identifiable
infection or environmental triggering agent.

There is increasing awareness of the role of genetic
factors in the pathogenesis of the disease which may op-
erate at a number of levels (11-14). Genetic variations
could contribute to the loss of tolerance through polymor-
phism in MHC genes that encode Class II MHC proteins
involved in antigen presentation, or alternatively in genes
involved in immune regulation and T-cell activation as has
been demonstrated in other autoimmune diseases (11).

Role of the MHC

The association with HLA-DR3 and the MHC 8.1 an-
cestral haplotype (HLA-A*01, -B*0801, -DRB1*0301, -
DQB1*#0201, -DQA1*05) is one of the strongest known
HLA-disease associations and has been found in ~75%
of sIBM cases in studies from Europe, Australia and the
United States. This is known as the “autoimmune hap-
lotype” as it is also associated with a number of other
autoimmune diseases and with variations in immune
function, including increased production of pro-inflam-
matory cytokines (15). Other HLA alleles and haplotypes
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have also been associated with sSIBM including the 35.2
AH (HLA-B35, DR1) and the 52.1 AH (HLA-B*5201,
DRB1#1502) which has been associated with the disease
in Japanese (16). In addition, the HLA-DR4 and DR7 al-
leles (17), and HLA-DQAT1 may be protective (18). Be-
cause of the strong linkage disequilibrium which exists
within the MHC, alleles which are found to be statisti-
cally associated with the disease do not necessarily have a
direct involvement in the pathogenesis of the disease but
may simply be markers for other genes within an extend-
ed conserved haplotype. Recombinant studies in 8.1AH-
associated sIBM cases lead to the definition of a 250Kb
region at the junction of the central and Class II regions
of the MHC which was linked to susceptibility (19, 20).
This region has now been further refined and a number of
candidate genes have been identified (Scott A: personal
communication). Further characterisation of the disease
associated gene(s) in the MHC, and determining whether
they encode proteins which have an immune function or
are expressed only in muscle or more ubiquitously, could
lead to advances in our understanding of the pathogenesis
of sIBM and to identifying new therapeutic targets.

Recent observations in an Australian sIBM cohort
indicate that the risk of developing the disease is also in-
fluenced by epistatic interactions between alleles at the
HLA-DRBI1 locus (17), and that the HLA-DRB1 geno-
type may also influence the disease phenotype. It was
found that carriers of the HLA-DR1 allele and HLA-
DR1/DR3 heterozygotes have an earlier age-at-onset of
the disease, while carriers of HLA-DR3 and HLA-DR1/
DR3 heterozygotes have more severe and more rapidly
progressive quadriceps muscle weakness (Fig. 7) (21).
Carriage of this HLA genotype therefore predicts a more
severe phenotype of the disease. In addition, observations
in a mother and son who both had inclusion body myosi-
tis showed that the son who carried the HLA-DRB1*%1502
allele had a more rapidly progressive form of the disease
than his mother who was an HLA-DRB1*0301 carrier
(Figs. 8,9) (22).

Conclusions

Sporadic IBM therefore demonstrates considerable
variability in its global prevalence, clinical phenotype and
muscle pathology findings. Susceptibility to the disease
is strongly linked to the HLA-DR3 locus and to the 8.1
MHC ancestral haplotype and the population frequency
of this haplotype may be responsible for the differences
in prevalence of the disease in different races. In addition,
recent observations suggest that in addition to influenc-
ing susceptibility, the HLA genotype may have disease-
modifying effects.
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Figure 7. Kaplan-Meier plots of quadriceps muscle
strength adjusted for disease duration and treatment in
DR3 carriers and non-carriers.
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Figure 8. Family tree showing a mother and son who
suffered from inclusion body myositis. The mother was a
carrier of HLA-B8, DR3 and the 8.1 ancestral haplotype
(AH) whereas the son carried HLA-B5, DR15 and the 52.1
ancestral haplotype.
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Figure 9. Differential rate of decline in Functional As-
sessment Score (FAS) in the mother and son from Figure
8 showing a more rapid progression in the son.
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