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Polymyositis following varicella and mumps
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SUMMARY

Idiopathic immune myopathies (IIMs) are autoimmune diseases caused by immune-mediated muscle damage.
The etiology remains unclear. Epidemiological and experimental studies, both in animals and humans, hint at
viruses as major environmental factors able to trigger aberrant immune responses through many different mech-
anisms. However, only a few cases of either dermatomyositis or polymyositis following a specific viral infection
have been reported in the literature. The objective of this study is to describe the clinical features and the treat-
ment strategy of 2 cases of polymyositis developing shortly after chickenpox and mumps, respectively, and to
review the existing literature on the topic.

The clinical records of the 2 patients suspected to have developed inflammatory myositis following a viral infec-
tion were reviewed. Their clinical history, main laboratory findings, and treatment outcome are presented here.
Moreover, a literature search was performed in the PubMed and MEDLINE databases to identify reports describ-
ing the association between viral infections and IIMs in patients aged >18.

The 2 patients reported here developed polymyositis shortly after chickenpox and mumps, respectively, suggest-
ing a causal role for viruses in triggering autoimmunity. Only a few reports published between 1990 and 2020
were found in the literature, possibly linking infections to myositis development. Intravenous immunoglobulin
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and rituximab were effective for the treatment of viral-triggered polymyositis.

Key words: Polymyositis, varicella, mumps, viruses, intravenous immunoglobulin, rituximab.

diopathic immune myopathies (IIMs) are

autoimmune diseases characterized by
progressive weakness due to chronic mus-
cle inflammation. Concurrent involvement
of several other organs accounts for the
consideration of IIMs as systemic diseases
(1). Polymyositis, dermatomyositis, inclu-
sion body myositis, and immune-mediate
necrotizing myopathy are distinct sub-
groups of IIMs (1). Although the interplay
of genetic, hormonal, and environmental
factors is believed to underlie the develop-
ment of autoimmunity, the pathogenesis of
these conditions is far from clear (2). Infec-
tious agents have long been suspected to be
triggers of autoimmunity in a myriad of
rheumatic diseases, particularly viruses
such as coxsackie B virus, rotavirus, influ-
enza A virus, herpes virus, measles, mumps,
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rubella, HIV, and hepatitis B virus (2-4).
Multiple mechanisms have been proposed
to explain the presumed causal relationship
between infection and autoimmunity. Re-
garding [IMs, the muscle damage typical of
dermatomyositis is mediated by humoral
factors directed against endomysial capil-
lary endothelial cells, whereas cytotoxic T-
cells mediate muscle fiber injury in poly-
myositis (5).

However, only a few cases of dermatomy-
ositis or polymyositis following viral infec-
tions (e.g., HIV, hepatitis C virus, coxsack-
ie, and parvovirus) have thus far been re-
ported in the literature. Therefore, we report
herein 2 cases of IIMs, whose onset ap-
peared to be suspiciously induced by infec-
tions due to varicella-zoster virus (VZV)
and mumps, respectively, and discuss the
role of intravenous immunoglobulin (IVIg)
and rituximab as treatment options.
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H CASE REPORT 1

A 29-year-old otherwise healthy male pa-
tient came to our observation because of a
3-month history of hyposthenia, disabling
fatigue, intense pain in the shoulder girdle
muscles, and dyspnea during mild physical
efforts. Just before the current complaints,
he had been diagnosed with chickenpox be-
cause of fever, pharyngitis, myalgias, a
quickly spreading, diffuse skin rash charac-
terized by small, itchy blisters, and positive
testing for both anti-VZV serum immuno-
globulin (Ig) M antibodies and viral DNA
by polymerase chain reaction in the blister
fluid. Anti-viral treatment (acyclovir 800
mg orally 5 times/day for 7 days) allowed
complete resolution of cutaneous manifes-
tations; however, fatigue, pain in the shoul-
der girdle muscles, and hyposthenia per-
sisted and worsened. Ptosis, dysphonia,
and/or dysphagia were not reported.

Physical examination revealed bilateral up-
per limb muscle weakness, neck stiffness,
and residual scabs on the trunk. Neither skin
involvement suggesting dermatomyositis
nor mechanic’s hands were observed;
Raynaud’s phenomenon was not reported.
Neurological examination demonstrated de-
creased proximal muscle tone and a bilateral
lack of deep tendon reflexes. Laboratory
tests showed increased serum levels of ala-
nine aminotransferase (ALT 290 U/L), as-
partate amino transferase (AST 490 U/L),
creatine phosphokinase (CPK 11166 U/L),
lactate dehydrogenase (LDH 1559 U/L), and
myoglobin (MB 3746 ng/mL). Erythrocyte
sedimentation rate (ESR), C-reactive protein
(CRP), and other inflammatory markers
were within the reference range. Thyroid
function was normal. Conversely, autoim-
mune tests revealed elevated antinuclear an-
tibodies (ANA) (1:5120, fine speckled pat-
tern on HEp?2 cells by indirect immunofluo-
rescence) and positive anti-Jo-1 antibodies
(EiIA™, ThermoFisher, Waltham, MA,
USA). Serological investigations for acute
infections (hepatitis virus, cytomegalovirus,
Epstein-Barr virus, herpes simplex, rubella
virus, VZV, HIV, venereal disease research
laboratory/treponema pallidum haemagglu-
tination assay) were all negative. A paraneo-
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plastic syndrome was also ruled out by
means of diagnostic procedures [contrast-
enhanced total body computed tomography
(CT) scan, esophagogastroduodenoscopy,
colonoscopy, abdomen ultrasound]. Serum
tumor markers (B,-microglobulin, LDH,
cancer antigen 15-3, cancer antigen 19-9,
calcitonin, carcinoembryonic antigen, chro-
mogranin A, gastrin, monoclonal immuno-
globulins, prostate-specific antigen, neuron-
specific enolase, tissue polypeptide antigen,
cyfra 21-1] were either within the normal
range or absent. A chest CT scan showed
ground glass opacities in the left inferior
lobe (Figure 1). Transthoracic echocardiog-
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Figure 1 - Chest computed tomography scan (axial lung window) shows
ground glass opacities in the left inferior lobe.
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Figure 2 - Microscopic examination of skeletal muscle shows focal infiltration
of lymphocytes (right), magnification: 100x). Reproduced from Cuomo et al.
(2022) with permission of Edizioni Minerva Medica as compared to healthy
muscle fibers (left) (hematoxylin and eosin stain; original.
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raphy did not reveal direct and/or indirect
signs of elevated pulmonary artery pressure.
Spirometry showed a reduction in both
forced vital capacity (FVC=67% predicted)
and diffusing capacity for carbon monoxide
(DLCO=53%). Finally, a motor conduction
study by means of electromyography dis-
played increased spontaneous activity with
fibrillation, positive sharp waves, short-dura-
tion polyphasic motor units, and early re-
cruitment, all findings consistent with in-
flammatory myopathy. A biopsy of the left
deltoid muscle demonstrated focal endomy-

Figure 3 - Higher magnification shows infiltration of lymphocytes, with some
myofibers displaying myopathic features (small, pale and degenerating) (hema-
toxylin and eosin stain; original magnification: 200x). Reproduced from Cuomo
et al. (2022) with permission of Edizioni Minerva Medica.

.
AL oo
-

a

Figure 4 - Lymphocytes invading muscle fibers (hematoxylin and eosin stain;
original magnification: 200x). Picture courtesy of Prof. Renato Franco and Dr.
Francesca Pagliuca, Department of Mental Health and Physical and Preventive
Medicine, Luigi Vanvitelli University of Campania, Naples, ltaly.
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sial infiltration by mononuclear cells, mus-
cle-cell degeneration, and fibrosis, consist-
ent with polymyositis (Figures 2-4) (6). The
patient was discharged with a definite diag-
nosis of polymyositis triggered by chicken-
pox. Methylprednisolone pulse therapy (250
mg daily for 3 days) was administered intra-
venously, followed by oral prednisone (1
mg/kg/day orally). In addition, mycopheno-
late mofetil (500 mg bid orally) and IVIg
(400 mg/kg daily for 5 days) were adminis-
tered. After one month, the patient reported
a significant improvement in his complaints.
Laboratory findings showed decreased se-
rum levels of ALT, AST, CPK, LDH and MB
(82 U/L, 75 U/L, 2802 U/L, 816 U/L, and
1150 ng/mL, respectively) and ANA titers
(1:160, fine speckled pattern), while anti-
Jo-1 antibodies remained positive. Complete
disease remission was obtained shortly
thereafter and maintained, as assessed at
regular, 3-monthly follow-up visits.

B CASE REPORT 2

An otherwise healthy 44-year-old female
presented for evaluation of progressive fa-
tigue and muscle weakness. 4 weeks earlier,
she developed fever and parotid and eyelid
swelling. Mumps infection was supposed
and confirmed by the positivity of mumps-
specific IgM and IgG serum antibodies. An-
algesic treatment (ibuprofen 600 mg/day
orally for 6 days) was begun, with immedi-
ate symptomatic relief. However, one
month later, she experienced generalized
muscle aching and arthralgias in her hands,
unresponsive to non-steroidal anti-inflam-
matory drugs.

Physical examination revealed decreased
proximal muscle tone and a bilateral lack of
deep tendon reflexes. No skin involvement
was noted, mechanic’s hands were not ob-
served, and Raynaud’s phenomenon was not
a complaint. Laboratory tests were relevant
for increased serum levels of ALT (152 U/L),
AST (110 U/L), CPK (2153 U/L), LDH (539
U/L),and MB (1172 ng/mL). ESR, CRP and
other inflammatory markers were within the
normal range; thyroid function was pre-
served. Autoimmune tests disclosed ANA
(1:80, fine speckled pattern on HEp2 cells by
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indirect immunofluorescence), anti-smooth
muscle antibodies (ASMA 1:80), and posi-
tive anti-Jo-1 (EliA™, ThermoFisher,
Waltham, MA, USA); anti-acetylcholine re-
ceptor antibodies were absent. A paraneo-
plastic syndrome was ruled out by means of
the same diagnostic investigations reported
for case report 1. A diffuse inflammation of
the parotid glands was observed. Tumor
markers were unrevealing. High-resolution
chest CT scan showed peripheral, sub-pleu-
ral, predominantly basal reticulations.
Spirometry revealed a reduction in the
DLCO (56%), with 70% FVC.

A motor conduction study showed in-
creased spontaneous activity with fibrilla-
tion, positive sharp waves, and low-ampli-
tude polyphasic units of short duration. A
biopsy of the anterior left tibialis muscle
demonstrated changes compatible with
chronic inflammation with mononuclear
cells infiltrating the endomysium. These
findings were consistent with polymyositis,
possibly triggered by mumps.

The patient was started on pulse intrave-
nous methylprednisolone therapy (250 mg
daily for three days), followed by oral pred-
nisone (1 mg/kg/day orally). In addition,
mycophenolate mofetil (500 mg bid orally)
and IVIg (400 mg/kg daily for 5 days for 5
cycles) were administered. Over the course
of the following 5 months, she noted in-
creasingly difficult exertion and exertional
dyspnea, with serum CPK still being elevat-
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ed (3900 U/L) despite the treatment. Conse-
quently, i.v. rituximab (1000 mg repeated
after 14 days, followed by a third infusion
at 6 months) was started, with progressive
improvement in her symptoms and declin-
ing CPK levels (1237 U/L). At the time of
this report, oral prednisone was being ta-
pered (25 mg/day at the latest follow-up),
with no disease relapse.

[IMs are a group of inflammatory myopa-
thies caused by immune-mediated muscle
damage. The etiology of autoimmune dis-
eases remains unclear. Epidemiological and
experimental studies, both in animals and
humans, hint at viruses as major environ-
mental factors able to trigger aberrant im-
mune responses through many different
mechanisms, including modifications of
self-antigens, release of clustered host anti-
gens, display of cryptic epitopes, molecular
mimicry, etc. (2, 5). Several infectious
agents have been suggested as etiologic
agents in [IMs (Table I) (3, 4, 7, 8); for in-
stance, the human retroviruses HIV and hu-
man T-cell leukemia-lymphoma virus type
1 can be associated with chronic, immune-
mediated inflammatory myositis (7); more-
over, Coxsackie-B virus RNA has been
found in muscles from both dermatomyosi-
tis and polymyositis patients, while Parvo-

Table | - List of reports describing the association between viral infections and idiopathic immune myopathies.

Author Year AT G Type of viral infection Type of lIMs Therapy Reference
reported
Bowles 1987 4 Coxsackie-B Dermatomyositis Steroids (7)
etal. and polymyositis
Chevrel 2000 1 Parvovirus B19 Dermatomyositis Prednisone 20 mg (8)
etal. daily+methotrexate
12.5 mg/week
Carrolland | 2011 1 Human immunodeficiency Dermatomyositis Prednisone 1 mg/kg daily (4
Holmes virus
Chouetal. | 2017 1 Hepatitis B virus Dermatomyositis Steroids 3)

[IMs, idiopathic immune myopathies.
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virus B19 DNA has been reported within
muscle biopsies of a dermatomyositis pa-
tient (8, 9). Conversely, Fox et al. (10) ex-
amined muscle biopsy specimens from 18
patients with inclusion body myositis, find-
ing no evidence of mumps virus RNA. Nev-
ertheless, our 2 case reports and the lack of
data about the prevalence of myositis fol-
lowing mumps and VZV infections should
warrant further investigations into the asso-
ciation of IIMs with these infectious agents
as possible triggers. Moreover, since mo-
lecular mimicry has already been reported
between host and microbial proteins, in-
cluding similarities between Jo-1 syn-
thetase and EBV ECRF4 protein or alanyl-
tRNA synthetase and adenovirus (5), EBV,
and influenza proteins, it would be interest-
ing to investigate the possibility of molecu-
lar mimicry between host muscle proteins
and both VZ and mumps viral proteins.
Based on the International Myositis Classi-
fication Criteria Project IMCCP), the Bo-
han and Peter criteria for dermatomyositis
and polymyositis, and the European League
Against Rheumatism and American College
of Rheumatology (EULAR/ACR) IIM clas-
sification criteria (11-13), both clinical cas-
es illustrated above were diagnosed as poly-
myositis. The classification criteria for my-
ositis have some limitations due to a lack of
up-to-date data. Bohan and Peter criteria,
indeed, do not specify how to classify pa-
tients with infectious myopathy or drug-as-
sociated myopathy. The IMCCP criteria
perform better than the previous ones in
sensitivity, specificity, and accuracy. More-
over, since IIMs are a heterogeneous group
of diseases with multiple organ involve-
ment, overlapping features, and different
molecular mechanisms, categorization re-
mains challenging. Certain characteristic
histological findings may also appear late in
the disease course, leading to the misclas-
sification of patients. According to the EU-
LAR/ACR criteria, certain IIM subsets,
such as the anti-synthetase syndrome, still
remain in the polymyositis category despite
a distinct phenotype and clinical course
(14). Therefore, because of ongoing im-
provements in diagnosis, a periodic revision
of classification criteria is warranted.

IVIg therapy is considered an effective ther-
apy for dermatomyositis and polymyositis.
Significant improvements in muscle strength
and muscle biochemistry, as well as a ster-
oid-sparing effect, have been reported in
many patients refractory to initial treatment
(15). Rituximab, a B-cell-depleting mono-
clonal antibody, has also shown effective-
ness and a steroid-sparing effect in certain
subsets of polymyositis/dermatomyositis
refractory to prednisone and immunosup-
pressants (16). Although there is no evi-
dence for IVIg and rituximab as specific
treatments for virus-triggered myositis,
these cases support the use of these agents
to achieve control of immune-mediated
myositis triggered by viral infections.
Clearly, our conclusions are mainly based
on the temporal association between the di-
agnosis of a viral infection and myositis
onset. Therefore, the limitations of our ob-
servations lie in the low number of patients
reported, the lack of genetic studies to as-
sess patient predisposition to autoimmuni-
ty, and the lack of molecular studies to
prove the causal relationship between viral
infection and polymyositis. Nevertheless,
our case reports add further evidence to the
role of viruses as triggers of autoimmunity.
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