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Introduction and aims






INTRODUCTION AND AIMS

Sporadic inclusion body myositis (IBM) is an acquired myopathy. In 1978, Carpenter and
co-workers for the first time described 14 patients with distinct clinical and histopatho-
logical features.' Sporadic IBM is now recognized as the most common inflammatory
myopathy and one of the most important myopathies in individuals over the age of fifty.

Epidemiology

The minimal prevalence of sporadic IBM in 1999 in The Netherlands was estimated at 5
patients per million inhabitants. Corrected for age and gender distribution, the preva-
lence was 16 per million for inhabitants over the age of 50 years in the Netherlands.’
However, prevalence figures vary considerably in different populations and racial
groups. In Turkey, prevalence was 0.7 per million inhabitants,? 9.8 in Japan,® 10.7 in the
USA,® whereas a study in Western Australia reported a prevalence of 14.9.° Differences
in the worldwide distribution of sporadic IBM may be attributed to different diagnostic
criteria, recruitment procedures, and possibly to genetic or environmental factors.

Clinical characteristics

The first symptoms of weakness in sporadic IBM usually start after the age of 40, with
an average age at onset of 60 years.”’ Men are 2-4 times more often affected than
women.®® Muscle groups affected early in the course of the disease are the quadriceps
muscles, finger flexors and pharyngeal muscles. Weakness of these muscles leads to
typical functional disability in patients: quadriceps weakness leads to buckling of the
knees, repetitive falls on the knees and difficulty with climbing stairs or rising from a
chair. Weakness of the deep finger flexors results in inability to make a tight fist with
nails no longer visible (Figure). Pharyngeal weakness causes swallowing dysfunction,
leading to social impairment, when shared meals are avoided due to embarrassment.
Furthermore, it can lead to weight loss due to decreased caloric intake. Prevalence
figures of dysphagia in sporadic IBM differ considerably between reported studies,
ranging from 40-80%.”" The wide range in prevalence most likely originates from the
lack of a common definition of dysphagia.

In some cases, the onset of symptoms follows an atypical pattern, presenting with
extensive finger extensor weakness, ‘scapula alata’ or ‘dropped head syndrome’.

It is not known whether the heart, which is a non-skeletal striated muscle, is af-
fected in sporadic IBM, although it is in the other idiopathic inflammatory myopathies,
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polymyositis and dermatomyositis. However, data on cardiac involvement in

polymyositis should be interpreted with caution, as the criteria used in these studies

include the previous Bohan and Peter criteria™ *

which may include sporadic IBM
patients in the polymyositis category. It is therefore possible that to some extent, the
heart in sporadic IBM is involved as well.

Although data on the distribution of muscle weakness in the early phase of the
disease are known, this is not the case for the exact course of the disease over a
longer period of time. The rate of progression of muscle weakness and the acquired
functional disability have not been studied over multiple years. Sporadic IBM is consid-
ered to be slowly progressive and is thought not to shorten life-expectancy, but studies
confirming these assumptions are lacking so far. It is unknown whether sporadic IBM

patients die due to causes related to sporadic IBM.

Panel A Panel B

Figure
Panel A showing a sporadic IBM patient unable to make a tight fist in which the nails are no longer
visible due to weakness of the deep finger flexor muscles. Panel B shows a healthy subject.

10



INTRODUCTION AND AIMS

Diagnostic pitfalls

Patients often experience a considerable delay in time to diagnosis, illustrated by the
following case description.

A 70 year-old man presented with progressive gait unsteadiness for five years. He
had to use his arms to climb the stairs or to get up from a chair. There were no pain,
sensory symptoms or fatigue. He had pulmonary sarcoidosis at the age of 24 years,
which remained in remission after treatment with ACTH and prednisone. There was no
family history of autoimmune or muscle diseases. Clinical examination showed muscle
weakness of the iliopsoas, quadriceps and biceps brachii muscles. Gait examination
was normal. Toe and heel walking were normal, but the patient was unable to squat.
Further investigations showed normal laboratory findings, including normal creatine
kinase levels. Needle electromyography of the left rectus femoris muscle showed no
abnormalities. The soleus muscle showed spontaneous muscle fiber activity and high
amplitude, polyphasic motor unit action potentials (MUAPs), more reminiscent of an
axonal neuropathy than a myopathy. Biopsy of a symptomatic anterior tibial muscle
showed nonspecific myopathic changes. A possible sporadic inclusion body myositis or
motor neuron disease was considered as only motor dysfunction was found. Over the
following years, his muscle weakness progressed and spread to the distal legs and finger
flexors of two fingers of the right hand. Three years later he was partially wheelchair
bound. He then reported difficulties with swallowing solid foods. He did not develop
fasciculations, cramps, or pyramidal tract signs. A second biopsy of the vastus lateralis
muscle showed no muscle fibres but only fatty tissue. A muscle MRI was performed
to select an appropriate muscle for a third muscle biopsy. This showed extensive fatty
infiltration of the shoulder, limb-girdle and leg-musculature. Muscles in the legs not
showing fatty infiltration had a high signal on STIR, indicating inflammation. Eventu-
ally, the third biopsy of the anterior tibial muscle showed myopathic changes including
mononuclear inflammatory infiltrates with invasion of non-necrotic fibers and rimmed
vacuoles, supporting the diagnosis of sporadic inclusion body myositis.

A delay in the diagnosis and a high rate of initial misdiagnosis is not uncommon in spo-
radic IBM.*” This may well be due to a failure to recognize the characteristic pattern
of muscle weakness described earlier. In addition, diagnostic tests can be incorrectly
interpreted or inconclusive.

11
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Serum creatine kinase activity (sCK) levels are usually elevated only 2-5 times, but
can be normal as well. It is not likely to find sCK levels elevated more than 10 times in
sporadic IBM. Normal or mildly elevated sCK levels can disguise this myopathy.

Electromyography in sporadic IBM patients can reveal positive sharp waves, fibril-
lation potentials and complex repetitive discharges. Motor unit potentials sometimes
show high amplitudes and polyphasy, incorrectly suggesting a neurogenic disorder.

Muscle biopsy plays a crucial role in the diagnostic process. To reach a definite
diagnosis of definite sporadic IBM the biopsy must show inflammatory as well as
degenerative changes.’>”* In some cases invasion of T-cells (inflammation) or rimmed
vacuoles (degeneration) may be absent in a first muscle biopsy. Unfortunately repeated
biopsies, even in patients with a high clinical suspicion for sporadic IBM, may still not
demonstrate these features.” Implementation of muscle MRl in the diagnostic criteria
may appear to be useful in selected cases. A previous study reports that magnetic
resonance imaging can be used to distinguish polymyositis from sporadic IBM.?* An-
other study showed explicit fatty changes in the flexor digitorum profundus muscle,
sometimes preceding clinically detectable weakness in this muscle.”

In the future serum biomarkers might assist in the diagnosis, as an autoantibody

against a muscle protein was recently identified. **?’

Pathogenetic considerations

The pathogenesis of sporadic IBM is as yet unclear, but several findings suggest a
primarily immune-mediated pathway. The immune process is thought to be mediated
by CD8+ cytotoxic T-cells, which invade non-necrotic muscle fibers that express the
MHC-I antigen. The auto-invasive T-cells are most likely antigen-driven and clonally
expand in situ within the muscle microenvironment.”® An upregulation of cytokines
and chemokines can further propagate the inflammatory response by facilitating T-cell
activity, adhesion and transmigration.” Costimulator molecules of the B7 family are
present on the muscle fibres that bind to their counterreceptors on the auto invasive
T-cells.* Apart from T-cells, infiltrates of B-cells (myeloid dendritic cells and plasma
cells) are also found. Inflammation is more obvious than other pathological hallmarks
of the disease such as the rimmed vacuoles or amyloid depositions.*! In sporadic IBM
patients an overrepresentation of paraproteinemias is present®* and there is an as-
sociation with other autoimmune diseases, > **** indicating that these patients might
be more prone to autoimmune processes. Furthermore, genetic susceptibility studies
have found a strong association between sporadic IBM and the autoimmune prone

12



INTRODUCTION AND AIMS

8.1 MHC ancestral haplotype in the Caucasian population®® and the 52.1 ancestral
haplotype in the Japanese.*®

The lack of a long-lasting effect of immunomodulating therapy on the progression of
the disease opts for a primary degenerative pathway. Proponents of this theory point
at the presence of rimmed vacuoles and accumulation of degenerative proteins, such
as B-amyloid en phosphorylated tau protein. It is thought that rimmed vacuoles are
derived from the breakdown of myonuclei, as the vast majority of rimmed vacuoles
contain nuclear membrane proteins.?” The discovery of the nucleic protein TDP-43 in
the sarcoplasm in sporadic IBM **** supports the theory of nuclear breakdown. Ac-
cumulation of degenerative proteins is often associated with other neurodegenerative
diseases. It is postulated that protein misfolding leads to the accumulation of aber-
rant proteins. This accumulation in turn leads to failure of different cell processes, for

[.*> An inflammatory

instance in the lysosomal degradation of autophagosomal materia
response is supposed to be secondary to this aberrant protein accumulation. The ac-
cumulation of neurodegenerative proteins in muscle fibers is not unique to sporadic
IBM, as it is observed in other vacuolar myopathies as well, such as oculopharyngodis-
tal myopathy. However, a feature unique to sporadic IBM is the strong inflammatory
response coinciding with the degenerative changes. A possible link between the two
mechanisms may be found in the strong correlation between mRNA expression of the
amyloid precursor protein with several proinflammatory chemokines and interleukins.
Upregulation of the amyloid precursor protein and subsequently accumulation of
B-amyloid was seen in human myotubes exposed to IL-1B.** This suggests that in a
sporadic IBM muscle the presence of pro-inflammatory mediators causes B-amyloid
aggregation. Besides an upregulation of the amyloid precursor protein in IL-1B ex-
posed human myotubes, aB-crystalline (a stressor protein) is overexpressed as well.*
Several normal appearing muscle fibers in sporadic IBM contain aB-crystalline and
amyloid precursor protein before amyloid deposits or rimmed vacuoles are detected,

suggesting that proinflammatory changes precede degeneration. *

Aims of this thesis

The present thesis firstly aims to expand the description of clinical features of sporadic
IBM. The natural history study described in Chapter 2 provides information about the
course of the disease over a long time period and might clarify whether sporadic IBM
influences life expectancy. The incidence and character of dysphagia, a symptom often
present in sporadic IBM, is investigated in a standard manner, using a standardized
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guestionnaire and by performing a swallowing video fluoroscopy in Chapter 3. Pos-
sible involvement of the heart in sporadic IBM is studied in a cross sectional setting in
Chapter 4. MRI of skeletal muscles is described in Chapter 5 aiming at specific patterns
of abnormalities in sporadic IBM compared to other myopathies, hence contributing to
a better diagnostic process. Finally, we investigated the role of TREX1, a gene strongly
associated with autoimmune diseases, in the pathogenesis of sporadic IBM (Chapter
6).
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