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Abstract Inclusion body myositis (IBM) is a chronic progressive inflammatory myopathy in
elders. Three patients with chronic hepatitis C developed IBM. Their muscle biopsies were
examined by polymerase chain reaction (PCR) for two patients and immunohistochemistry for
three patients. The hepatitis C virus (HCV)-RNA genome was detected in one of the two
patients. The degenerated and atrophic muscle fibers were immunoreactive for an anti-HCV
antibody in all three patients. Immunoreactivity for an anti-HCV antibody was not apparent in
the muscle specimen from an IBM patient without HCV infection. Our findings suggest that
HCV infection is related to the pathogenesis in some cases of IBM.

Key words : inclusion body myositis, hepatitis C virus, polymerase chain reaction, immunohisto-

chemistry

1. Introduction

Inclusion body myositis (IBM) is a slowly
progressive muscle disorder of the elderly that
is characterized histologically by lymphocytic
inflammation and autophagic vacuoles called
rimmed vacuoles. Ultrastructural studies
show abnormal tubulofilamentous materials in
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the cytoplasm and/or the nuclei of muscle
fibers. An abnormal accumulation of various
proteins such as amyloid-£8 and phosphorylated
tau is observed in muscle fibers. The accumu-
lation of these proteins is characteristic in
Alzheimer disease brains as well®”. The
etiologies of IBM are still unknown. An
immune-mediated process, a degenerative dis-
order, and a possible viral etiology have been
suggested but none has been proven®®. In
addition, previous studies suggested a relation-
ship between hepatitis C virus (HCV) infection
and inflammatory myopathy?)?%1913),

To determine whether HCV infection may be
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involved in the pathogenesis of IBM, we
examined muscle biopsies from three patients
with IBM who had chronic hepatitis C.

2. Patients and methods

1.1. Patients

Three male patients with chronic hepatitis C
(age range, 61 to 72 years) developed muscle
weakness following liver dysfunction. The age
at onset of muscle weakness ranged from 58 to
64 years (Table). The duration of hepatitis
(range, 6 to 17 years) was longer than that of
muscle weakness. Two of them were treated
with interferon (IFN) (cases 1 and 3) because
their liver biopsies showed chronic hepatitis.
At that time, a patient with case 1 complained
with no muscle disorder, however, muscle weak-
ness preceded the treatment in case 3. Mild
muscle weakness was also present in finger
flexor, wrist flexor and quadriceps in all
patients. Dysphagia was present in cases 1 and
2 who had the illness longer. Serum creatine
kinase was elevated in cases 1 and 3. Elevation
of serum aspartate aminotransferase and
alanine aminotransferase was also seen in all
the cases. Electromyogram showed a
myogenic pattern in cases. 1 and 2 and a
myogenic pattern combined with a mild neur-
ogenic pattern in case 3. All muscle biopsies
were performed on the biceps brachii in the
absence of IFN (case 2) or after cessation of
IFN therapy (four years after in case 1 and
three months after in case 3).

2.2. Virologic, histological and immunohis-

tochemical studies

Serum HCV subtypes were determined by
reverse transcription and polymerase chain
reaction (RT-PCR) followed by restriction en-
donuclease cleavage'®. The presence of plus-
strand or minus-strand HCV-RNA in the biop-
sied fresh frozen muscle was determined with

RT-PCR according to the method of Sherker et
al's,

Muscle biopsies were quickly frozen in
isopentane (—70°C) for histochemistry and
fixed with 2.59 glutaraldehyde for electron
microscopy. For immunohistochemistry, fro-
zen muscle sections were fixed with 1094 forma-
lin and incubated with a goat anti-HCV poly-
clonal antibody (Antigenix America Inc., USA).
Following washing, the sections were incubated
with a biotinylated anti-goat IgG (Vector Labo-
ratories Inc.,, USA) and then with horseradish
peroxidase-conjugated streptavidin (Amer-
sham, UK). The reactive stains were devel-
oped with 3, 3’'-diaminobenzidine tetrahydroch-
loride. The anti-HCV antibody was derived
from immunization with both capsid and non-
structural proteins of HCV. Positive staining
with this antibody was confirmed in the liver
biopsy from a chronic hepatitis C patient.

3. Results

Circulating HCV-RNA was detected in all
the three patients and the subtype was 2a in
case 1 and 1b in cases 2 and 3. Quantitative
analysis of serum HCV-RNA showed less than
0.50 X 10~ equivalents/ml in case 1. The viral
genome was examined in the fresh frozen mus-
cle in cases 1 and 2. Plus-strand HCV-RNA
was detected in case 1 but not in case 2.
Minus-strand was not detected in either case
(Table).

All muscle biopsy specimens showed marked
fiber size variability, increased central nuclei
and endomysial fibrosis with intense mononu-
clear cell infiltration into the endomysium.
Mononuclear cells invaded non-necrotic muscle
fibers (Fig. la and ¢). Rimmed vacuoles were
present in 4.0 % to 8.39% of 500 muscle fibers in
each HE section (Table). Numerous necrotic
fibers and myophagia were also noted in all the
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Table Clinical and pathological characteristics of patients with IBM

Case 1 2 3
Age (Age at onset) 61 (58) 72 (64) 63 (61)
Sex M M M
Duration of hepatitis (years) 6 10 17
CK 704 60 641
AST/ALT 38/118 36/401 119/274
EMG M M M+N
Biopsy biceps biceps biceps
Serum HCV-RNA subtype 2a 1b 1b
Muscle HCV genome (+) strand not detected not examined
Rimmed vacuole (%)* 4.0 8.3 6.0

CK : creatine kinase (normal range 62-287 U/1). AST : aspartatée aminotransferase
(13-33 U/1). ALT : alanine aminotransferase (6-30 U/1). EMG : electromyogram. M :
myogenic pattern. N : neurogenic pattern. HCV : hepatitis C virus

* The number of rimmed vacuoles were counted for 500 muscle fibers with HE

staining.

specimens. Small angular fibers and small
grouped atrophic fibers were focally present.
Ragged red fibers were found in case 1.
Vacuolated fibers, especially with rimmed
vacuoles, were strongly positive for acid phos-
phatase. Fine granules were seen in the subsar-
colemmal regions or intermyofibrillar portions
of abnormal muscle fibers. Type 1 muscle
fibers were predominant. Electron micro-
scopic observation demonstrated the accumula-
tion of filamentous materials - surrounding
myeloid whorls. of various sizes (data not
shown). These findings indicated inclusion
body myositis. '

The immunohistochemistry of the anti-HCV
antibody revealed positive immunoreactivity in
the rim and intermyofibrillar portions in
vacuolated fibers in all the three patients (Fig.
1b). - The immunoreactivity was also detected
in atrophic fibers with diffuse cytoplasmic stain-
ing (Fig. 1d). Staining was not observed when
only the secondary antibody was used (data not
shown). Muscle specimens from an IBM
patient without HCV infection was not positive
for the anti-HCV antibody (Fig. le). A few
atrophic fibers from a polymyositis patient with

HCV infection presented a faint reaction with
the anti-HCV antibody (Fig. 1f).

4. Discussion

All the patients fulfilled the diagnostic criter-
ia for IBM®?. We demonstrated the positive
immunostaining of muscle fibers with an anti-
HCV antibody in patients with IBM who had
chronic hepatitis C. The presence of HCV
genome in the muscle was also confirmed in one
patient. Several reports have suggested a rela-
tionship between HCV infection and inflamma-
tory myopathy such as polymyositish?1013),
and one of them described a patient with
chronic HCV infection who developed IBMY.
However, there was no direct evidence relating
the HCV infection to the IBM. Our immuno-
histochemical and molecular biological studies
have demonstrated: the- association: between
IBM and HCV infection for the first time.

The subtype of circulating HCV-RNA was 2a
in case 1, and 1b in cases 2 and 3. Seventy
percent of Japanese patients with chronic hepa-
titis C have type 1b and 15% have type 2a'’.
Thus, a specific subtype does not appear to be
related to the development of IBM. The HCV
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Fig. 1 Degenerative fibers with rimmed vacuoles (arrow) and mononuclear cell invasion
(white arrows) are present in severe inflammatory myopathic change in cases 2 and
3 (a and ¢). Immunoreactivity for an anti-HCV antibody is observed along the rim of
vacuoles (arrows in b and d). Some atrophic fibers were diffusely immunostained with
the anti-HCV antibody in case 3 (arrowhead in d). The immunoreactivity is not
apparent in the vacuolated fibers from an IBM patient without HCV infection (e),
while faint reaction is observed in some atrophic fibers from a polymyositis patient
infected with HCV (f). a and ¢, hematoxylin and eosin ; b, d, e, f, immunohistochemis-
try with an anti-HCV antibody. a and b, case 2 ; ¢ and d, case 3; e, IBM without
HCV infection ; f, polymyositis with HCV infection. Bar = 20 um (a, ¢, d, e, f), bar =

10 gm (b).
genome was detected in the skeletal muscle in that HCV is present but does not replicate in the
case 1. The plus-strand of HCV-RNA was muscle as it does in the liver®. Villanova et

present but not the minus-strand, indicating al.'® demonstrated with PCR that HCV-RNA
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was present in the muscle as well as in the
plasma of patients with inflammatory myopath-
y associated with chronic hepatitis C, while
HCV-RNA was not detected in the muscle of
patients with chronic hepatitis C without
inflammatory myopathy. They speculated on
the direct involvement of HCV in inducing
muscle fiber damage®. Although contamina-
tion of blood in the biopsied muscles could not
be ruled out completely in our samples as well
as those of Villanova et al.’®, our findings also
support their notion.

Viral infection and an immune-mediated
process have been suggested in the pathogenesis
of IBM®®. Cupler et al. have reported three
IBM patients infected with human im-
munodeficiency virus type 1 (HIV-1) or human
T cell leukemia virus type 1 (HTLV-1). The
HIV-1 or HTLV-1 antigen was present only in
macrophages around muscle fibers, but not
within muscle fibers. The muscle fibers ex-
pressed major histocompatibility complex
(MHC) class 1 antigen and were infiltrated by
CD8-positive T cells predominantly. They
considered that the virus did not infect muscle
fibers but that viral infection may trigger an
inflammatory response in IBM®. In our patho-
logical studies, severe lymphocytic inflamma-
tion was observed in endomysium. This find-
ing seems to suggest that HCV infection may
also have triggered an immune-mediate mecha-
nism leading to IBM, as seen in HIV-1 and
HTLV-1 carriers.

The mechanisms of liver cell damage by HCV
infection remain unknown. HCV does not
seem to directly destroy the liver cells because
the regions of hepatic necrosis are not usually
coincident with the location of HCV antigens,
and hepatocytes stained intensely with an anti-
HCV antibody do not show any apparent degen-
erative changes!”. Some other mechanisms

may be responsible. Humoral immune
responses'®, cellular immunity'? or apoptotic
processes? may be triggered by HCV infection.
These proposed mechanisms of liver damage in
chronic hepatitis C may play a role in the
muscle fiber degeneration in IBM as well.

These three patients demonstrate that IBM
can occur in patients with chronic hepatitis C,
and we conclude that HCV infection may be a
trigger of inflammatory myopathies such as
IBM.
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FNARFERFE LR FE R FEBe A MR I e e A It
BH®TF-ILHE &-AN /K- ETEEER
HABL- TS5 EMN-FRE—
EERERIRFEFHEARE
xR

AR IETERCHIET 2 B ETERELES
ERTH D, HAKHREFAEL /8 CRFRES
3 LD BETERY 7k B ORISR SE: 2
fTL, 9 b 2 &I DT X polymerase chain reaction
EERITOBRE Lz, CEFAEYA VA (HCV)-RNA
TLR 2P 1IHOBRB TR oI, 2BET

ZHB L CEERE CH HCV Jilkext 3 2 etk
BRIz, HCV BB W»—ADH AKG A BE
OFEAR T HCV FiEOREHRIRED S h i d o
7o, BABEEHLOFIIZ HCV BEMNRRIZES L T
WaHlRH 5.





