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ABSTRACT

Idiopathic inflammatory myopathies
(IIMs) are a heterogeneous group of
autoimmune diseases characterised by
skeletal muscle inflammation and fre-
quently by other organs involvement,
in particular lung and skin, but also
Jjoints, heart and gastrointestinal tract.
Although they are rare diseases, the
literature on IIMs has been growing
rapidly and many studies have been
published in order to clarify the patho-
genesis and to better define diagnosis,
clinical manifestations (muscular and
extra-muscular) and treatment. The
purpose of this review is to summarise
the most relevant contributions pub-
lished over the last year on this topic.

Introduction

Idiopathic inflammatory myopathies
(IIMs) are a heterogeneous group of
rare and complex autoimmune disorders
with varying clinical manifestations:
muscle weakness is usually the classical
clinical manifestation, but other organs
can be affected, in particular lungs, skin,
joints, heart and gastrointestinal tract.
Different myositis-specific auto-anti-
bodies (MSA) have been identified and,
on the basis of clinical, histopathologi-
cal and serological features, IIMs can
be classified into several subgroups:
dermatomyositis (DM) (including
clinically amyopathic dermatomyosi-
tis CADM), antisynthetase syndrome
(ASSD), immune-mediated necrotis-
ing myopathy (IMNM), inclusion body
myositis (IBM), polymyositis (PM) and
overlap myositis (OM) (1).

In this manuscript, following the previ-
ous papers of this “one year in review”
collection (2), we reviewed all origi-
nal scientific articles published in the
past year that addressed pathogenesis,
muscular and extra-muscular manifes-
tations, diagnosis (autoantibodies and
imaging) and treatment of IIMs.

We performed a Medline search of
English language articles published
in the PubMed database from 1% July
2023 to 31* June 2024. The following
key words were used: “idiopathic in-
flammatory myopathies”, “myositis”
(MeSH terms and semantic search),
“pathogenesis”, “diagnosis”, “clinical
manifestations”, “therapy”. All the ar-
ticles obtained from such research were
first screened by their abstract content.
After the first round of selection, the
full text of each article was assessed
and the most relevant ones were includ-
ed in this review.

Pathogenesis

Although the pathogenesis of IIMs
remains not completely understood,
it mainly consists in the activation of
the immune system (both innate and
adaptive) by environmental triggers in
genetically predisposed subjects. Many
of the proposed pathogenetic factors
have also been proposed as possible
biomarkers for IIMs (Table I).

New data on the relationship between
the genetic background and the occur-
rence of IIMs has been obtained: Slater
et al. observed an association between
HLA-DRB1#03:01:01 and IBM. In-
terestingly, patients with the above-
mentioned genotype developed symp-
toms on average five years earlier than
patients without (3).

A wealth of evidence has pointed to the
involvement of the adaptive branch of
the immune response in the pathogen-
esis of [IMs. Reay and colleagues dem-
onstrated a key requirement for T cells
in driving histidyl-tRNA synthetase
(HRS)-induced myositis in an animal
model of experimental myositis (4).
The role of T-cells has also been studied
in muscular biopsies, suggesting that
also identical expanded T-cell clones
persisted at follow-up in the muscle
tissue of two patients, which suggests
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Table I. Novel biomarkers proposed in IIMs.

Interferon-A3 (12)

Poor prognosis in anti-MDAS5+DM-ILD.

p-STAT3/IL-17 (15)

Positive correlation with elevated levels of transaminases, myocardial en-

zymes, and higher scores of the health assessment questionnaire score in DM.

ESR1 (8) Rituximab responders.

miRNAs (19)

Significantly different expression in muscle tissue of IBM patients.

YKL-40 (110) PM/DM vs. HC.

a role in the disease chronicity (5). An
abnormal T cell response, intended as
an increased clonal expansion of the
T Cell Receptor (TCR) B repertoire in
muscle tissue correlated with a higher
disease activity (6). Programmed-cell-
death 1 (PD-1) expression is associated
with T-cell activation and exhaustion.
PD-1 cells infiltrated into PD-L1- ex-
pressing muscles and high levels of
cytolytic molecules has been observed
in active I[IM patients (7).

Although the predominant cells type
in the pathogenesis of IIMs are T cells,
also activated B cells may play impor-
tant roles in the disease pathogenesis.
For example, it is well known that IIM
patients respond differently to rituxi-
mab (B-cells depleting therapy). A
recent hypothesis suggests as a novel
estrogen-receptor-1 ESR1 (sphingo-
myelin phosphodiesterase acid-like 3B
pathways) may mediate RTX response
in [IM patients (8).

Interestingly, also the innate immunity
represents a key player in pathogenesis
of IIMs, especially for IMNM. For ex-
ample, TNF-like weak inducer of ap-
optosis (TWEAK) and its sole receptor
fibroblast growth factor-inducible 14
(Fn14) were overexpressed in IMNM
muscle biopsies correlating with disease
severity, myonecrosis, regeneration and
inflammation infiltrates (9). TLR4 and
the inflammatory cytokine IL-7 could
represent immune biomarkers able to
differentiate between IMNM patients’
subgroups (SRP+ vs. HMGCR+ pa-
tients). Indeed, both seemed to be at sig-
nificantly higher levels in SRP+ patients
(10). PTX3 levels, a component of hu-
moral innate immunity, were signifi-
cantly higher in patients with I[IM com-
pared to controls and showed a direct
correlation with creatine kinase (CK),
Myositis Disease Activity Assessment
Visual Analogue Scale (MYOACT) and
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the physician’s global assessment of
disease activity (11).

A Japanese study investigated the prog-
nostic role of interferon-A3 in anti-mel-
anoma differentiation-associated gene
5-positive (MDAS) DM-associated
interstitial lung disease (ILD), suggest-
ing as higher IFNA3 levels, as well as
older age and lower PaO2, were signif-
icantly associated with poor prognosis
and shorter life expectancy (12). Addi-
tionally, in anti-MDAS5+ DM-ILD nov-
el potential biomarker has been iden-
tified including IFN-f signalling and
eukaryotic translation initiation factor
2 alpha kinase 2 (EIF2AK2) (13). In
patients with anti-MDAS5-DM the role
of infections is crucial for the patient’s
survival, the expansion of exhausted
CD8* T cells may play a role with an
increased risk of fungal pneumonia in
anti-MDAS-DM (14).

The p-STAT3/IL-17 signalling pathway
seemed linked to muscle inflammation
and necrosis in DM. The p-STAT3 lev-
els were correlated with the number of
Th17 cells as well as muscle and serum
IL-17 levels.

Interestingly, the correlations of the
p-STAT3 level with high values of
transaminases, myocardial enzymes
and the health assessment question-
naire score too, were significantly posi-
tive, while the correlation with manual
muscle testing-8 was significantly neg-
ative (15).

Inclusion body myositis (IBM) repre-
sents a unique disease within [IMs with
a dual myodegenerative-autoimmune
physiopathology. Circulating miRNA
provided new potential disease bio-
markers. miRNAs in the serum of IBM
patients were different compared to
healthy controls, thus possibly reflect-
ing pathological mechanisms typical
of IBM and potentially representing
disease biomarkers (16). Also, immu-

nisation with cN1A peptide may pre-
sent a potential role of such antibodies
for diagnostic purposes (17). New evi-
dence demonstrates that the presumed
pre-degenerative condition IBM that
can provide a link between inflamma-
tion and protein overload can be driven
by senescent fibro-adipogenic progeni-
tors indicated by expression of p21,
increased -galactosidase activity and
associated with various pathways of
inflammatory mediators and markers
of senescence (18). Impairment of this
cell type can result in reduced regen-
eration of skeletal muscle and initiation
or sustainment of chronic inflammation
and subsequent cell stress including
protein overload.

A recent study suggests a possible role
in IIM pathogenesis also for extracel-
lular vesicles (EVs) for CAM (cancer
associated myositis) and DM (19).
Abad et al. examined the role of inter-
feron y (IFNY) using NOD female mice
deficient in the inducible T cell co-
stimulator, which have previously been
shown to develop spontaneous IFNy-
driven myositis, mimicking the human
disease. Using muscle proteomic and
spatial transcriptomic analyses they
revealed profound myofibre metabolic
dysregulation in these mice and muscle
mitochondrial abnormalities and oxi-
dative stress markers in diseased mice.
These results suggested that mitochon-
drial dysfunction and inflammation are
interconnected in a self-maintenance
loop, opening perspectives for mito-
chondria therapy in myositis (20).

Take-home messages

e T-cells have a crucial role for the
pathogenesis of IIM (4), although
also B cells mediated immunity is
involved (8).

e The innate immunity may also be in-
volved in IIM pathogenesis (9, 10).

e The prognosis of patients with anti-
MDAS-ILD can be influenced by
specific biomarkers such as IFNA3
and EIF2AK?2 (12-14).

Laboratory investigations

and autoantibodies

There is a paucity of available bio-
markers of disease activity in IIMs
and some serum cytokines/chemokines
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could hold potential as candidate bio-
markers that may be also promising for
diagnostic and monitoring purposes.
Myositis patients with active disease
had higher levels of lymphotoxin-a,
CXCL-9, MIP-10., MIP-1f and MMP-
3 than patients in remission (21).
CSCL16 may be useful for the moni-
toring of patients with rapidly progres-
sive ILD (RP-ILD) (22)

Recently the serum uric acid concentra-
tion in IIM patients may be associated
with differences in prognosis although
with contrasting results. For example,
higher uric acid levels seem to be asso-
ciated with systemic arterial hyperten-
sion (22). On the contrary, hypouriace-
mia was associated with a higher mor-
tality rate in anti-MDAS-positive ILD
patients (24)

Myositis-specific and myositis-associ-
ated antibodies (MSA and MAA) are
associated with different clinical phe-
notypes and prognoses, and an increas-
ing number of associations has been
described in recent years (2). Despite
being part of the standard evaluation of
IIM patients (23), the clinical relevance
and applicability of these associations
are not always clear or straightforward
(24). Most studies are retrospective and
include a small number of patients, and
few are longitudinal. Even landmark
studies have significant limitations
(24). Therefore, it is often important to
integrate the results of several studies to
understand which associations are re-
producible in different cohorts and rep-
resent clinically relevant differences.
In a Portuguese cohort of IIM patients,
more than 90% of patients had at least
one MSA or MAA, although less than
two-thirds of patients had a positive in-
direct immunofluorescence assay (IIFA)
on HEp-2 cells (25). Similarly, a study
performed in Oman found that almost a
third of IIM patients had negative anti-
nuclear antibodies (ANA) (26). These
results highlight that patients with nega-
tive ANA can be assessed for MSA and
MAA. The most frequent MSA was
anti-histidyl tRNA synthetase (anti-Jo1)
in both these studies(25), (26), whereas
a Chinese study identified more com-
monly anti-MDAS autoantibodies (27).
The most frequent MAA was anti-Ro in
all three studies (25-27).
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Notably, the prevalence of MSAs may
vary with time. In a monocentric study,
the most frequent MSA before the
COVID-19 pandemic was anti-Mi2, but
after the pandemic onset, anti-TIF1y
became the most commonly identified
MSA (28). This higher anti-TIF1vy in-
cidence was associated with a higher
incidence of cancer-associated myosi-
tis, most likely due to the impact of the
pandemics on the management of non-
COVID-19 related diseases, including
cancer screening (28).

The prevalence of autoantibodies may
also vary with ancestry. In a North
American study, anti-Jol and anti-
MDAS autoantibodies were associated
with self-identified race and ethnicity
(29). African American subjects had
increased odds of being anti-Jol-pos-
itive compared to non-Hispanic White
subjects, although this difference was
not significant after adjustment for
age and gender. Non-Hispanic White
patients were less likely to be anti-
MDAS-positive (29).

In a Swedish study, anti-Four-and-a-
half-LIM-domain 1 (anti-FHL1) auto-
antibodies were present in 27% of pa-
tients with IIM (30). Other autoimmune
diseases had lower prevalence and
levels of anti-FHL1(30). Importantly,
anti-FHL1-positive IIM patients were
seronegative for other autoantibodies
in 25% of the cases, highlighting its
potential as a diagnostic biomarker 24)
(30). Of note, anti-FHL1 autoantibod-
ies rarely appeared after initiating treat-
ment (30).

The role of MSA is crucial for the Clas-
sification Criteria of Anti-Synthetase
Syndrome (CLASS) project, a large
international multicentre study that
gathered serum samples from patients
followed at several international cen-
tres for central antisynthetase antibodies
(anti-ARS) reading with immunopre-
cipitation and at least one other con-
cordant method (31). The results from
local anti-ARS testing were compared
with the central (gold-standard) read-
ing to assess how local immunoassays
perform in real-world settings (31).
This study confirmed the reliability of
real-world anti-Jol detection methods.
However, the identification of anti-non-
Jol anti-ARS, particularly anti-PL7 and

rarer antibodies, such as anti-OJ and an-
ti-KS, was not consistently reliable (31).
Curiously, a Japanese study raised con-
cerns about the comprehensibility of
RNA immunoprecipitation, which is
currently considered the gold standard
for identifying anti-ARS but may miss
a few patients’ autoantibodies that can
be identified using ELISA (32). Despite
this, anti-ARS have some of the most
reliable and reproducible clinical as-
sociations among the MSAs. Anti-ARS
were independent predictors of ILD and
arthritis in IIM patients (33). In particu-
lar, anti-PL7-positive ASSD patients
had more extensive fibrosis and severe
ILD than other groups (34).
Anti-MDAS5-positive DM is often clini-
cally amyopathic, frequently presenting
with ILD. However, a German autopsy
study showed that clinically amyopathic
patients may present significant inflam-
matory changes in several skeletal mus-
cles (35). This observation suggests that
muscle may be sub-clinically affected
in a widespread fashion in these patients
(35). Similarly, anti-MDAS-positive
DM patients have the greater sever-
ity of oesophageal involvement, even
in asymptomatic patients (36). Male
patients with anti-MDA-5 DM seem
to have a more severe skin rash and a
worse prognosis compared to females
(37). In patients with anti-MDA-5 posi-
tivity, an increased severity of ILD has
been identified in patients with higher
BAFF concentrations (38) and higher
serum interferon-A3 levels (12).
Anti-small ubiquitin-like modifier acti-
vating enzyme (anti-SAE) autoantibod-
ies are rare MSAs. A French multicen-
tre study compared anti-SAE-positive
and anti-SAE-negative DM patients
(39) and an Italian monocentric study
compared anti-SAE DM patients with
anti-Mi2 DM patients (42). In both co-
horts, most anti-SAE-positive patients
had skin involvement (39, 40), and had
a higher prevalence of skin itching and
shawl sign than anti-Mi2 DM patients
(40).

Take-home messages

¢ In the monitoring of IIM, a role can
be played by the newly discovered
biomarkers (21, 22) but also by the
older ones like uric acid (23, 24).
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* Studies on antisynthetase antibodies
identified novel peculiar laboratory
challenges (33, 34) and influence on
particular subsets of the disease (35,
36)

e anti-MDAS positivity has been as-
sociated with peculiar clinical fea-
tures in [IM patients (37-40).

General and muscular involvement
A retrospective study demonstrated
that the 2017 EULAR/ACR classifica-
tion criteria for idiopathic inflammato-
ry myopathies (IIM) are both sensitive
and specific for accurately classifying
IIM patients in the Mexican population
(41), although they lack sensibility for
patients with ASSD (42). This may be
because several extra-muscular mani-
festations are not included, and over ten
MSA are omitted in these criteria (43).
The classification of the patients ac-
cording to homogeneous clusters with
different clinical involvement may be
more useful for prognostic stratification
(44). Ten years after the international
ENMC criteria for IBM, an internation-
al ENMC workshop in 2023 produced
a full revision (45). Regarding termi-
nology, a consensus was achieved to
omit the previous terms “hereditary” or
“sporadic” and simply use IBM alone.
Instead, for all genetically mediated
conditions, the respective gene name
should be used (e.g. GNE, VCP, etc.).
Inflammation in a skeletal muscle biop-
sy continues to be an obligatory param-
eter. Supportive criteria include muscle
pathology parameters on inflammation,
mitochondrial changes or protein accu-
mulation as well as cN1A autoantibod-
ies, ultrasound of the deep finger flex-
ors, or muscle MRI findings.

In addition to clinical, laboratory, and
imaging data, muscle biopsy may assist
in the diagnosis of myositis and its mim-
ickers. In recent studies, the expression
of CD163 and MHC class I in muscle
tissue were significantly elevated in the
IIM group compared to controls. Based
on the CART analysis it was developed
an algorithm that combines CD163 and
MHC class I expression, achieving a
diagnostic accuracy of 95.5% (46). The
density of CD163+ macrophages in the
perimysial connective tissue may also
serve as a potential marker for predict-
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ing the prognosis of IMNM (47). In 62
muscular samples, correlations have
been observed between the density of
CD163+ macrophages in connective
tissue and the symptom duration, cardi-
ac involvement, dysphagia, CK levels,
CRP and ESR.

In IBM, type 2 myofibres showed pro-
nounced signs of muscle atrophy, ac-
companied by a higher number of asso-
ciated quiescent satellite cells, centrally
positioned myonuclei, macrophages,
and capillaries compared to type 1 fi-
bres. In contrast, type 1 fibres showed
abnormal enlargement with larger myo-
nuclear domains and fewer nuclei and
capillaries per area compared to type 2
fibres (48).

A resident memory T cell signature
within muscle tissue has been discov-
ered in IIM and provides a transcrip-
tomic map aimed at identifying novel
therapeutic targets for [IM (5).
Imaging plays an important role in
studying muscular involvement in IIM
and in differentiating IIM from mim-
ics. To aid in the diagnosis of IIM,
Gramegna et al. (49) proposed a visual
quantitative score for muscle oedema in
lower limb MRI showing that a cut-off
score =18 could accurately classify pa-
tients having an IIM. As well as, in spo-
radic IBM, significant differences were
observed in all quantitative magnetic
resonance imaging (qQMRI) parameters
averaged over all muscles when com-
pared to healthy controls (50). MRI aids
in identifying the presence and distribu-
tion of muscle inflammation, as well as
specific disease characteristics that may
influence therapeutic decisions. For ex-
ample, comparing thigh MRI between
anti-SRP myopathy and anti-aminoa-
cyl-tRNA synthetase antibody-positive
myositis (anti-ARS myositis), fascial
oedema was identified only in the ARS
group while gluteus maximus muscle
lesions occurred more frequently in
the SRP group (51). Finally, a positive
correlation was demonstrated between
histopathological findings (amount of
fat, variation in myofibre sizes and in-
flammation) and quantitative magnetic
resonance imaging (qMRI) fat frac-
tion (FF) and water T2 mapping (52).
A single-centre retrospective study (53)
in IIM patients, identified as the base-

line MMT-8 score showed a negative
correlation with muscle oedema, fas-
cial oedema, and muscle atrophy while
levels of creatine kinase and aspartate
transaminase positively correlated with
muscle oedema. Another study (54)
demonstrated that intravoxel incoher-
ent motion diffusion-weighted imaging
(IVIM-DWI) and fat quantification us-
ing 3.0 T MRI may be useful in predict-
ing electromyography (EMG) findings
in patients with polymyositis.

The administration of intravenous con-
trast media administration is not rou-
tinely recommended (55).

Quantitative muscle ultrasound can
also be used to evaluate disease sta-
tus in IIM patients. Muscle thickness
of rectus femoris and echo intensity
of biceps brachii and vastus medialis
correlate with modified Rankin Scale,
Physician Global Activity Assessment,
Health Assessment Questionnaire and
Manual Muscle Testing-8 (56). Similar
results were also observed by Yoshida
et al. (57). Furthermore, histopathologi-
cally, a correlation was observed be-
tween the number of infiltrating CD3+
inflammatory cells and muscle EI in
the non-IBM group, but not in the IBM
group. Differences in fascial thickness
of vastus lateralis (FT-VL) and muscle
bulk between males and females were
identified, as well as a correlation be-
tween fascial thickness and disease pro-
gression (58).

In IBM, an increased echo intensity in
the flexor digitorum profundus (FDP) has
been reported, while the flexor carpi ul-
naris (FCU) was relatively sparing (59).

Regarding nailfold capillaroscopy, a
study suggests the lack of a significant
correlation between the capillaroscopic
abnormalities and the laboratory or
clinical parameters of disease activity
(60). On the contrary, in juvenile der-
matomyositis, a nailfold capillary End
Row Loop (ERL) loss is associated with
a worsening of clinical symptoms (61).

Take-home messages

¢ The usefulness of the EULAR-ACR
classification criteria is still under de-
bate (43-45) and novel classification
methods have been proposed (46).

¢ Novel biomarkers for muscular bi-
opsies have been proposed (48-50).
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e The study of the muscle by MRI
(51-56) and US (57-61) is increas-
ing our knowledge about the muscu-
lar inflammation patterns in IIM.

Extra-muscular manifestations

IIM can affect other organs besides
muscles, with a consequent worsening
of patients’ prognosis. A summary of
extra-muscular manifestations is pro-
vided in Table II.

Pulmonary involvement

One of the main extra-muscular involve-
ments is pulmonary involvement, usu-
ally represented by an ILD. High-reso-
Iution chest tomography (HRCT) is the
gold standard technique to detect ILD.
Quantitative ILD (QILD) score is gain-
ing validity in IIM, showing that UIP
pattern was significantly correlated with
aradiological progression of ILD. In ad-
dition, high baseline QILD scores may
have a negative prognostic value (62).
Risk factors for predicting ILD pro-
gression were investigated by quanti-
tative lung densitometry, identifying
higher attenuation areas and a mean
lung attenuation in patients with ILD
progression (63)

A prognostic score (CROSS score) was
proposed to predict the risk of develop-
ing a rapidly progressive (RP)-ILD in
anti-MDAS+ DM patients: in addition
to clinical and laboratory parameters the
CROSS score could provide a simple
and accurate model to predict RP-ILD
onset and its associated mortality risk
(64). Ground glass opacity (GGO) score
may be a reliable predictor for risk strat-
ification in anti-MDAS5-DM (65).

Some serum biomarkers could predict
development of RP-ILD. Elevated se-
rum B-cell activating factor (BAFF)
(38) and secreted phosphoprotein
1 (SPP1) (66) levels were found to
be associated with RP-ILD in anti-
MDAS5+DM patients.

Progressive fibrosing interstitial lung
disease (PF-ILD) may occur in patients
with IIM but its characteristics have
not been studied as in other connec-
tive tissue diseases (CTDs). In a retro-
spective cohort study by Zanatta et al.
PF-ILD was predicted by anti-MDAS,
heliotropic rash, xerostomia and xero-
phthalmia (67).
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Table II. Summary of extra-muscular involvements in [IM

Lung involvement

QILD score is significantly correlated with FVC and DLCO. Among HRCT
pattern, UIP is significantly correlated with radiological progression of ILD (62).

Elevated CEA levels, anti-EJ positivity, anti-Ro52 positivity, anti MDAS posi-
tivity and HAA are prognostic factors for ILD progression (63).

CROSS score (CRP, anti-Ro52 positivity, male sex, and short disease duration)
can be an accurate model to predict RP-ILD onset and mortality risk in anti-
MDAS-DM patients (64).

GGO score can be a reliable predictor for risk stratification in anti-MDAS5-DM
patients (65).

Higher serum levels of BAFF and SPP1 can be predictors of RP-ILD in anti-
MDAS-DM patients (38, 66).

Progressive ILD in IIM patients can be predicted by anti-MDAS, heliotropic
rash, xerostomia and xerophthalmia (67)

PH-DM patients have higher 1L-6, IL-10 and lower IL-17, double positive
(CD4+ CD8+) cell ratio and lower B lymphocyte ratio than in the non-PH-DM
patients (68).

Heart involvement

Older age, high disease activity, high levels of interleukin-17A and of LDH,
AMA and anti-MDAS antibody are significantly correlated with development of
MI (69).

Pulmonary hypertension, arrhythmia, AMA-M2 positivity and high levels of
NTproBNP are more prevalent in IIM patients with MI (70).

Hs-cTnl levels are associated with MI in IIM patients and are significantly
correlated with disease activity and with a poor prognosis (71).

Tracking echocardiography has a prognostic value in IIM patients (72).

Oesophagus HRiM is a safe, feasible and repeatable exam to detect oesophageal dysmotil-
ity. A worsening of dysphagia is associated with MDAS antibodies and with a
reduced DLCO (36).

Microcirculation Capillaroscopic SSc pattern is observed mostly in DM and overlap myositis, and
it is associated with skin involvement and anti-TIF-1vy autoantibodies (60).

Malignancy NPC screening is highly recommended, especially in Asian IIM patients. NPC is

more associated with skin involvement, dysphagia, and TIF1vy positivity (73).

In European population a positive causal effect among IIM diagnosis and the risk
of lung squamous cell carcinoma was observed (75).

Pulmonary hypertension (PH) may be a
complication of IIMs, and in DM may
be associated with higher IL-6, IL-10
and lower IL-17 levels, a double posi-
tive (CD4* CD8") cell ratio and a lower
B lymphocyte ratio than non-PH-DM
patients (68).

Heart

Clinically evident cardiac involvement
is not common. High disease activity,
high levels of interleukin-17A and of
LDH, anti- mitochondrial-antibodies
and anti-MDAS antibodies were sig-
nificantly correlated with the devel-
opment of cardiac involvement (69).
Distinct cardiac structural and func-
tional changes, pulmonary hyperten-
sion, arrhythmia, positive serum anti-
mitochondrial-M2 antibody and higher

levels of NT-proBNP can be associated
with death for cardiac disease (70).
Serum biomarkers are useful to detect
cardiac involvement. For example,
high-sensitivity cardiac troponin I (hs-
c¢Tnl) are associated with cardiac in-
volvement and poorer prognosis in IIM
patients (71).

Additionally, also reduced left ven-
tricular (LV) global longitudinal strain
(GLS) using speckle tracking echo-
cardiography can represent a negative
prognostic factor in IIM (72).

Oesophagus

Oesophageal involvement and a conse-
quent dysphagia, are common in [IM.
In addition to the widely used video-
fluoroscopy, high-resolution imped-
ance manometry (HRiM) is a safe, fea-
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sible and repeatable exam that can pro-
vide a rapid detection of oesophageal
dysmotility in patients with IIM (36).

Malignancies

Adult-onset IIM are associated with an
increased risk of cancer, particularly
within the 3 years prior to and the 3
years after IIM onset. Nasopharyngeal
carcinoma (NPC) is particularly fre-
quent in Asian population and NPC-
associated IIM are characterised by
a more skin involvement, dysphagia,
and a more frequent positivity for anti
TIF1y, whereas arthritis, Raynaud’s
phenomenon, and ILD were less com-
mon (73). Some genes linked to the
negative regulation of viral gene repli-
cation pathway and in the type I inter-
feron responses are associated to NPC-
associated IIM (74).

In a European population, a diagnosis
of IIM was a risk factor for the devel-
opmeant of LC (75).

This well-established routine has now
received support and a detailed regi-
men on when to screen, how to screen
and if or for how long a follow-up
screening should be performed(76).
The group provides a traffic-light sys-
tem with three categories for cancer
screening, based upon a high risk (red),
intermediate risk (yellow) or low risk
(green) and suggest a basic or enhanced
screening and possible screening for
nasopharyngeal carcinoma. Depending
on the risk group, the screening should
be performed with an enhanced proto-
col once per year for three years (high
risk), or only at time of diagnosis (in-
termediate risk) or only a basic screen-
ing at time of diagnosis (low risk).

Take-home messages

e ILD is the main extra-muscular in-
volvement in IIM, particularly in anti-
MDAS patients (66, 67).

* Novel biomarkers for cardiac involve-
ment have been proposed (71-74).

e New data have been published about
the role of nasopharyngeal carcino-
ma in Asian patients (75, 76).

Particular subsets of disease

Even though ASSD is typically char-
acterised by the triad comprised of ar-
thritis, myositis and ILD, many other
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organs or systems can be involved.
Although not considered a typical lo-
calisation of disease, a non-neglectable
ratio of ASSD patients may suffer from
subclinical myocardial involvement
identified by cardiac magnetic reso-
nance (77).

When specifically focusing on ILD,
which remains the most common and
fearsome feature of ASSD, as well as a
predictor of mechanic’s hands (78), its
extent and severity seems to be predict-
ed by the positivity of anti-PL7, strong-
ly associated to a more aggressive lung
involvement (34, 79).

Regardless of specific disease features,
ASSD remains a complex condition
and patients, who are diagnosed with
a mean diagnostic delay of one year,
are burdened by several complications
interfering with work and social activi-
ties (80). At the same time, also within
the spectrum of all [IMs, ASSD seems
to be associated to a higher hospitalisa-
tion ratio and worse outcome in case of
COVID-19 infection (81).

Inclusion body myositis (IBM) repre-
sents one of the most severe form of
myopathies, both for disease severity
and poor response to treatment. De-
spite the lack of robust data on direct
and indirect costs related to this con-
dition, a recently published German
study has estimated a mean total annual
cost of US$ 102.682 pro capita, with
an estimated total national cost rang-
ing from US$ 42,7 million to 213,7
million (82). To such a relevant burden
contribute palliative cares, too (83), the
involvement of upper limbs and hands
(84), which is closely related to the loss
of functionality and to overall disabil-
ity and, more relevantly, the evidence
that also younger patients (median age
at disease onset 36 years in a Swedish
cohort) may suffer from IBM (85).
Among the clinical features, the in-
volvement of axial muscles should not
be overlooked, as dropped head syn-
drome and/or camptocormia have re-
sulted to be highly specific for IBM in
case of >70-year-old patients (86).
INMN are typically characterised by an
abrupt onset and aggressive myositis
with high levels of CK. Cutaneous in-
volvement has been poorly described,
but a Japanese study has reported that

up to 42% of HMGCR positive IMNM
may present a various range of skin
lesions, whose histological findings
present, just like in muscle biopsies,
Bcl-2-positive lymphocytic infiltration
(87). Still focusing on anti-HMGCR
antibodies, they have an excellent posi-
tive predictive value and their positiv-
ity strongly addresses to a diagnosis of
IMNM, with clinical features of proxi-
mal weakness, dysphagia and high lev-
els of CK; notably, despite the fall of
antibodies titre upon treatment, rarely
become negative (88).

Immune checkpoint inhibitors (ICI),
increasingly employed in oncology,
may cause immune-related adverse
events (irAEs); in particular, myositis
are one of the most fearsome, often re-
quiring the discontinuation of the treat-
ment and, in some cases, intensive care
unit admission. Nevertheless, the inci-
dence seems low and in a Dutch study
only 6 out of 5561 ICI-treated patients
eventually developed an ICI-related
myositis (89).

Take-home messages

e Lung involvement is the most fre-
quent extra-muscular manifestation
in patients with ASS (79-81), al-
though cardiac diseases are also un-
derestimated (78).

e IBM is one of the most severe forms
of IIM and is associated to high dis-
ability (85-87) and high social costs
(84).

Treatment

Although the cornerstone of idiopathic
inflammatory myositis (IIM) therapy
remains the steroid in combination with
traditional immunosuppressive drugs
(methotrexate, azathioprine, mycophe-
nolate mofetil, calcineurin inhibitors,
cyclophosphamide), more and more
biologic therapies, in addition to the
well-known rituximab, are used for their
effectiveness and for their targeted ac-
tion as steroid-sparing agents (90). In
ASS patients, RTX remains the corner-
stone of the treatment, to be effectively
employed also in recalcitrant cases (91),
while calcineurin inhibitors, given in as-
sociation with oral steroids, seem to be a
safe and effective alternative (92).
Interestingly, in the last year, the ther-
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apeutic possibilities have increased
thanks to the growing experience gained
with the numerous biologic therapies
available.

JAK inhibitors

Many studies have focused on evaluat-
ing the efficacy of JAK inhibitors (JA-
Kis: tofacitinib, baricitinib, upadaci-
tinib) for IIM treatment, since Janus ki-
nases play a role in the signal transduc-
tion of interferon and genes regulated
by IFN are up regulated in IIM (93). A
summary of the studies is reported in
Table I1I.

The largest source of data about JA-
Kis in IIM is represented by a meta-
analysis (93) which took into account
the efficacy of baricitinib, tofacitinib
and ruxolitinib in patients with der-
matomyositis (DM) and polymyositis
(PM) showing significant reductions in
Cutaneous Dermatomyositis Disease
Area and Severity Index (CDASI) and
significant improvement in Manual
Muscle Testing (MMT) in the face of
rare side effects. Tofacitinib has proven
to be effective for treatment-refractory
IIM (94), especially for cutaneous le-
sions. Patients treated with tofacitinib
were able to reduce the dose of steroid
for significant improvement of skin
domain, refractory to previous therapy
(95, 96). Tofacitinib has been also test-
ed with encouraging results in the treat-
ment of antri-MDAS positive patients
(96), especially in patients with shorted
disease duration (97). A possible role
of JAKis may be also identified in the
treatment of severe ILD in anti-MDAS
patients (98). Some preliminary data
(99) (100)also allow good feedback
from the use of upadacitinib for IIMs,
on the cutaneous domain.

Preliminary evidences support for the
use of abatacept (ABA) for the treat-
ment of ASSD-associated ILD (101)
with low toxicity. Belimumab, an anti-
B lymphocyte stimulator monoclonal
antibody reduced muscle pain and led
to a significant improvement in cutane-
ous manifestations (102).

Rituximab, an anti-CD20 monoclonal
antibody, is known to be an effective
therapy for severe and refractory 1IM,
allowing steroid tapering, and the main
data derived from RIM (rituximab in
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Table III. Therapeutic molecules studied in 2024 for the treatment of IIM. The domains or
the clinical situations in which the different therapies have been shown to be effective are

in the right column.

Molecular pathway  Therapy Involvement

Jak inhibitor Tofacitinib (94) Cutaneous involvement, improvement of MMTS8 in DM
Jak inhibitor Baricitinib (98) ILD in antiMDAS (case series)

Jak inhibitor Upadacitinib (99)  Cutaneous involvement in DM (case series)
Anti-CTLA4 Abatacept (101) ILD in ASSD (case series)

Anti-Blys Belimumab (102)  Cutaneous involvement in DM

Anti-CD20 Rituximab (91) Recurrent progressive ILD in ASSD, severe and refrac-

tory IIM

myositis) trial (90) and a recent study
confirmed with hypothesis, suggesting
that patients treated with rituximab may
show a sustained improvement in lung
function test values with the possibility
of reducing or discontinuing the steroid
and oxygen therapy (91).

Intravenous immunoglobulins (IVIg)
are an effective therapy used for IIMs,
both for muscular and extra-muscular
manifestations (103). Aggarwal et al.
(104) led the first international, ran-
domised, placebo-controlled phase 3
trial demonstrating the safety of IVIg
for DM patients. The most reported
post-infusion side effects were head-
ache, nausea and fever, but also throm-
boembolic events presented after treat-
ment with high dose IVIg.

A variety of combination therapies are
used in clinical practice for the most
severe and refractory disease concerns,
as in MDAS myositis. The usage multi-
ple and more aggressive therapies may
improve the survival rate in MDAS pa-
tients (105), although with a higher risk
of complication such as opportunistic
infections and leukopenia (106). Combi-
nation therapy may also be useful for the
treatment of refractory IIM with ILD and
myocarditis (107), particularly a combi-
nation of RTX and mycophenolate.
How to adequately treat immune-me-
diated necrotising myopathies (IMNM)
is not yet known, but most studies have
highlighted the good therapeutic ef-
fect of IVIG, possibly associated with
immunosuppressant or corticosteroid
(108). For IMNM prednisolone, tacroli-
mus, and intravenous immunoglobulin
combination therapy has proven to be
effective in a small study including 8
IMNM patients who were refractory

to prednisolone or dual therapy with
prednisolone and immunosuppressants
(109).

Take-home messages

e Several studies reported a possible
role of JAKi in the management of
severe and/or refractory patients
with IIM (95-102).

* In severe cases, in particular in anti-
MDAS rapidly progressive ILD, a
combination therapy may be pro-
posed (107-109).

e The first randomised placebo-con-
trolled trial for the use of Ivlg in IIM
patients has been conducted (106).

Conclusions

Several studies added significant con-
tributions to the IIM literature in 2024.
Given the rarity of these conditions,
their diagnosis and treatment often
require experienced clinicians. In this
context, this review provides an over-
view of the most recent updates aiming
at improving patients’ care.

We critically analysed the progresses in
the knowledge of disease pathogenesis
and the advances in the disease treat-
ment, passing by new insight into dis-
ease diagnosis and clinical manifesta-
tions. In particular, thanks to the great
steps in understanding IIM pathoge-
netic mechanisms, their therapeutical
horizons have been expanded. Much
laboratory research has explored the
role of serum cytokines/chemokines as
potential biomarkers.

Numerous works have focused on
the phenotyping of different patients:
not all IIMs are the same. Clinicians
should be aware that every IIM case re-
quires a detailed assessment, including
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the detection of MSA and possible ex-
tra-muscular manifestations. Addition-
ally, the pathogenetic role of some of
the MSA and on their correlation with
some features of the disease has been
studied, and how they can influence
different clinical manifestations and
potential response to the treatments.
Although further studies and research
are needed to improve the knowledge
on these rare and complex diseases,
significant acquisitions were achieved
in the assessment of 1IMs.

Competing interests

J. Schmidt has received payments for
advisory boards, speakers honoraria,
travel expenses and research projects
from Abcuro, Argenx, Biotest, CSL
Behring, J&J, Kezar, LFB, Lupin, Mom-
enta, Novartis, Octapharma, and UCB.
The other authors have declared no
competing interests.

References

1

174

. LUNDBERG IE, FUIIMOTO M, VENCOVSKY J

et al.: Idiopathic inflammatory myopathies.
Nat Rev Dis Primers 2021; 7(1): 86. https://
doi.org/10.1038/S41572-021-00321-x

. CONTICINI E, DOURADO E, BOTTAZZI F et

al.: Idiopathic inflammatory myopathies:
one year in review 2023. Clin Exp Rheuma-
tol 2024; 42(2): 213-24. https://

doi.org/10.55563/clinexprheumatol/dh5o6¢c

. SLATER N, SOODA A, MCLEISH E et al.

High-resolution HLA genotyping in inclu-
sion body myositis refines 8.1 ancestral hap-
lotype association to DRB1*03:01:01 and
highlights pathogenic role of arginine-74 of
DR1 chain. J Autoimmun 2024; 142.
https://doi.org/10.1016/j.jaut.2023.103150

. REAY DP, TABIB T, WANG Y et al.: Antigen-

driven T cell-macrophage interactions me-
diate the interface between innate and adap-
tive immunity in histidyl-tRNA synthetase-
induced myositis. Front Immunol 2023; 14.
https://
doi.org/10.3389/fimmu.2023.1238221

. ARGYRIOU A, HORULUOGLU B, GALINDO-

FERIA AS et al.: Single-cell profiling of
muscle-infiltrating T cells in idiopathic in-
flammatory myopathies. EMBO Mol Med
2023; 15(10); e17240.

https://doi.org/10.15252/emmm.202217240

. ANANG DC, WALTER HAW, LIM J et al.

TCR{ clones in muscle tissue share structur-
al features in patients with idiopathic inflam-
matory myopathy and are associated with
disease activity. Front Immunol 2023; 14.

https://doi.org/10.3389/fimmu.2023.1279055

. SASAKI H, UMEZAWA N, ITAKURA T, IWAI

H, YASUDA S: Pathogenicity of functionally
activated PD-1+CD8+ cells and counterat-
tacks by muscular PD-L1 through IFNYy in
myositis. J Autoimmun 2024; 142.

12.

13.

17.

19.

. PARKES JE, BOEHLER JF, LI N

https://doi.org/10.1016/j.jaut.2023.103131
et al.:
A novel estrogen receptor 1: Sphingomy-
elin phosphodiesterase acid-like 3B pathway
mediates rituximab response in myositis
patients. Rheumatology 2023; 62: 2864-71.
https://

doi.org/ 10.1093/rheumatology/keac687

. YANG M, GEH,JI S et al.: TWEAK and Fn14

are overexpressed in immune-mediated ne-
crotizing myopathy: implications for muscle
damage and repair. Rheumatology (Oxford)
2023; 62: 3732-41. https://
doi.org/10.1093/rheumatology/kead 108

. CAPPELLETTI C, BRUGNONI R, BONANNO

S et al.: Toll-like receptors and IL-7 as po-
tential biomarkers for immune-mediated ne-
crotizing myopathies. Eur J Immunol 2023;
53. https://doi.org/10.1002/eji.202250326

. FORNARO M, GIROLAMO F, CACCIAPA-

GLIA F et al.: Plasma pentraxin 3 in idio-
pathic inflammatory myopathies: a possible
new biomarker of disease activity. Clin Exp
Immunol 2023; 214: 94-102.
https://doi.org/10.1093/cei/uxad063
FUKADA A, FUJIISAWA T, HOZUMI H et al.:
Prognostic role of interferon-A3 in anti—
melanoma differentiation-associated gene
5-positive dermatomyositis-associated in-
terstitial lung disease. Arthritis Rheumatol
2024; 76: 796-805.
https://doi.org/10.1002/art.42785

LIU Y, FENG S, LIU X et al.: IFN-beta and
EIF2AK?2 are potential biomarkers for inter-
stitial lung disease in anti-MDAS positive
dermatomyositis. Rheumatology (Oxford)
2023; 62: 3724-31. https://
doi.org/10.1093/rheumatology/kead117

. XU YT, CAO ZY, LIN S et al.: Expansion of

exhausted CD8* T cells associates with in-
creased pulmonary fungal infection risk in
anti-melanoma differentiation associated
gene 5 dermatomyositis. Clin Exp Rheuma-
tol 2024; 42: 237-45. https://

doi.org/10.55563/clinexprheumatol/e51d3m

. LID,JIAW,ZHOU L et al.: Increased expres-

sion of the p-STAT3/IL-17 signaling path-
way in patients with dermatomyositis. Mod
Rheumatol 2024; 34: 60-67.
https://doi.org/10.1093/mr/roac147

. LUCCHINI M, DE ARCANGELIS V, SANTORO

M, MOROSETTI R, BROCCOLINI A, MIRA-
BELLA M: Serum-circulating microRNAs in
sporadic inclusion body myositis. Int J Mol
Sci 2023; 24.
https://doi.org/10.3390/ijms241311139
YAMASHITA S, TAWARA N, ZHANG Z et al.:
Pathogenic role of anti-cN1A autoantibod-
ies in sporadic inclusion body myositis.
J Neurol Neurosurg Psychiatry 2023; 94:
1018-24.
https://doi.org/10.1136/jnnp-2023-331474

. NELKE C, SCHROETER CB, THEISSEN L et

al.: Senescent fibro-adipogenic progenitors
are potential drivers of pathology in inclu-
sion body myositis. Acta Neuropathol 2023;
146: 725-45. https://
doi.org/10.1007/S00401-023-02637-2
FRANCO C, GIANNELLA A, GASPAROTTO M
et al.: Circulating extracellular vesicles and
small non-coding RNAs cargo in idiopathic
inflammatory myopathies reveal differences

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

across myositis subsets. J Autoimmun 2024;
147.
https://doi.org/10.1016/j.jaut.2024.103255
ABAD C, PINAL-FERNANDEZ I, GUILLOU C
et al.: IFNYy causes mitochondrial dysfunc-
tion and oxidative stress in myositis. Nat
Commun 2024 15.
https://doi.org/10.1038/s41467-024-49460-1
SAYGIN D, BISWAS PS, NOURAIE SM et al.:
Serum cytokine profiles of adults with idio-
pathic inflammatory myopathies. Clin Exp
Rheumatol 2024; 42(2): 229-36. https://
doi.org/10.55563/clinexprheumatol/ipgoev
LIU MEI, ZHAO Z, LU K, LUO Q, ZHAO T,
WANG H: Serum uric acid is independently
associated with hypertension in patients
with polymyositis and dermatomyositis.
J Clin Hypertens 2023; 25: 1019-26.
https://doi.org/10.1111/jch.14730

MELO AT, DOURADO E, CAMPANILHO-
MARQUES R et al.: Myositis multidisci-
plinary clinic in a tertiary referral center.
J Multidiscip Healthc 2023; 16: 1127-39.
https://doi.org/10.2147/jmdh.s404017
DOURADO E: Clinical relevance of autoan-
tibodies in idiopathic inflammatory myopa-
thies: an evolving and challenging translation-
al field. Rheumatology (Oxford) 2024 Aug 17.
https://doi.org/10.1093/rheumatology/keae451
DOURADO E, MELO AT, CAMPANILHO-
MARQUES R et al.: The idiopathic inflam-
matory myopathies module of the Rheumatic
Diseases Portuguese Register. ARP Rheuma-
tol 2023; 2(3): 188-99.

AL ADHOUBI NK, LIYANAGE P, AL SALMI 1
et al.: The prevalence, epidemiological char-
acteristics and mortality trends of inflamma-
tory myopathies patients in Oman: the Previ-
sion study. Clin Exp Rheumatol 2024; 42(2):
1333-42. https:/
doi.org/10.55563/clinexprheumatol/078ssl
ZHU H, ZHOU W, ZHENG L et al.: Myositis
autoantibody profiles and clinical signifi-
cance in patients with inflammatory myo-
pathies in southwest China. Clin Lab 2024;
70: 904-913.
https://doi.org/10.7754/clin lab.2023.231031
COSTA FM, CAMPANILHO-MARQUES R,
DOURADO E et al.: Cancer-associated my-
ositis before and after the COVID-19 pan-
demic onset: a changing trend. Clin Exp
Rheumatol 2024; 42(2): 316-20. https://
doi.org/ 10.55563/clinexprheumatol/jv9ey8
BEAM MIJ, MONTGOMERY A, ANASTASIOU
C, SCHMAJUK G: Association between self-
reported race and ethnicity and myositis-
specific autoantibodies in a diverse cohort
of patients with inflammatory myopathy.
Clin Rheumatol 2023; 42: 3043-47. https://
doi.org/10.1007/s10067-023-06719-0
GALINDO-FERIA AS, LODIN K, HORULUO-
GLU B et al.: Anti-FHL1 autoantibodies in
adult patients with myositis: a longitudinal
follow-up analysis. Rheumatology (Oxford)
2024 Jun 4. https://
doi.org/10.1093/rheumatology/keae317
LOGANATHAN A, ZANFRAMUNDO G, YOSH-
IDA A et al.: Agreement between local and
central anti-synthetase antibodies detection:
results from the classification criteria of anti-
synthetase syndrome project biobank. Clin
Exp Rheumatol 2024; 42: 277-87. https://

Clinical and Experimental Rheumatology 2025



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

doi.org/10.55563/clinexprheumatol/s14zq8
SASAI T, ISHIKAWA Y, NAKASHIMAR et al.:
Anti-aminoacyl tRNA synthetase antibodies
showing the discrepancy between enzyme-
linked immunosorbent assay and RNA-
immunoprecipitation. Immunol Med 2024;
47(3): 166-75. https://
doi.org/10.1080/25785826.2024.2328918
BANDEIRA M, DOURADO E, MELO AT et
al.: Mechanic’s hands are associated with
interstitial lung disease in myositis patients
regardless of the presence of antisynthetase
antibodies. Rheumatology (Oxford) 2023;
62: €332-e334. https://
doi.org/10.1093/rheumatology/kead274
RIVERO-GALLEGOS D, MEJIA M, ROCHA-
GONZALEZ HI et al.: Association between
anti-PL7 antibodies and increased fibrotic
component in patients with antisynthetase
syndrome and interstitial lung disease: a
cross-sectional study. Clin Rheumatol 2024;
43: 1971-78. https://
doi.org/10.1007/s10067-024-06965-w
ENGLERT B, DITTMAYER C, GOEBEL HH
et al.: “Amyopathic” MDAS-positive der-
matomyositis with severe lung involvement
presenting with net myositic morphological
features - insights from an autopsy study.
Neuromuscul Disord 2024 36: 42-47.
https://doi.org/10.1016/j.nmd.2024.01.009
RIZZO C, LA BARBERA L, BARLETTA G et
al.: Characterising oesophageal motility
disorders by high-resolution impedance ma-
nometry in dermatomyositis patients. Clin
Exp Rheumatol 2024; 42(2): 344-50. https://
doi.org/10.55563/clinexprheumatol/h4drr2
CHENG L, XU L, XU Y et al.: Gender differ-
ences in patients with anti-MDAS-positive
dermatomyositis: a cohort study of 251 cases.
Clin Rheumatol 2024; 43: 339-47.
https://doi.org/10.1007/s10067-023-06816-0
SHI Y, YOU H, LIU C et al.: Elevated serum
B-cell activator factor levels predict rapid
progressive interstitial lung disease in anti-
melanoma differentiation associated pro-
tein 5 antibody positive dermatomyositis.
Orphanet J Rare Dis 2024; 19.
https://doi.org/10.1186/s13023-024-03153-6
DEMORTIER J, VAUTIER M, CHOSIDOW O
et al.: Anti-SAE autoantibody in dermato-
myositis: original comparative study and
review of the literature. Rheumatology (Ox-
ford) 2023; 62: 3932-39. https://
doi.org/10.1093/rheumatology/kead 154
FORNARO M, COLADONATO L, GIANNINIM
et al.: Anti-SAE dermatomyositis: clinical
and histologic characteristics from a mono-
centric Italian cohort. Clin Exp Rheumatol
2024; 42: 295-301. https://
doi.org/10.55563/clinexprheumatol/110rOp
SANCHEZ-MENDIETA GG, VEGA-MORALES
D, VILLARREAL-ALARCON MA, COMPEAN-
VILLEGAS JE, MORENO-ARQUIETA 1A,
GALARZA-DELGADO DA: External valida-
tion of the 2017 ACR/EULAR classification
criteria for inflammatory myopathies in a
Mexican cohort: Role of autoantibodies in
the diagnosis and classification of patients
with inflammatory myopathies. Reumatol
Clin (Engl Ed) 2024; 20: 142-46.
https://doi.org/10.1016/j.reumae 2023.11.001
GIANNINI M, DEBRUT L, NESPOLA B et al.:

Clinical and Experimental Rheumatology 2025

43

44

45.

46.

47.

48.

49.

50.

51.

52.

53.

Idiopathic inflammatory myopathies: one year in review 2024 / F. Fattorini et al.

Current classification criteria underestimate
the incidence of idiopathic inflammatory
myopathies by ignoring subgroups. Nat Rev
Rheumatol 2024; 20: 311-12.
https://doi.org/10.1038/S41584-024-01105-9
KHOO T, LILLEKER JB, THONG BYH, LE-
CLAIR V, LAMB JA, CHINOY H: Epidemiol-
ogy of the idiopathic inflammatory myopa-
thies. Nat Rev Rheumatol 2023; 19: 695-712.
https://doi.org/10.1038/S41584-023-01033-0
HUANG T, DING T, DING L et al.: A new pro-
posal for phenotypic classification and out-
come assessment of dermatomyositis based
on clinical manifestations and serological
testing. An Bras Dermatol 2024; 99: 342-49.
https://doi.org/10.1016/j.abd.2023.06.005
LILLEKER JB, NADDAF E, SARIS CGJ et al.:
272nd ENMC international workshop: 10
years of progress - revision of the ENMC
2013 diagnostic criteria for inclusion body
myositis and clinical trial readiness. 16-18
June 2023, Hoofddorp, The Netherlands.
Neuromuscul Disord 2024; 37: 36-51.
https://doi.org/10.1016/j.nmd.2024.03.001
GHANG B, NAM SH, CHOI W et al.:
Expression of CD163 and major histo-
compatibility complex class I as diagnostic
markers for idiopathic inflammatory myo-
pathies. Arthritis Res Ther 2024; 26.
https://doi.org/10.1186/s13075-024-03364-z
SUN H, WANG ZY, HAN Y, WEI XJ, WANG
YC, YU XF: CD163+ macrophage density in
perimysial connective tissue associated with
prognosis in IMNM. Ann Clin Transl Neu-
rol 2024; 11: 1267-79.
https://doi.org/10.1002/acn3.52065

JENSEN KY, NIELSEN JL, AAGAARD P et
al.: Effects of sporadic inclusion body my-
ositis on skeletal muscle fibre type specific
morphology and markers of regeneration
and inflammation. Rheumatol Int 2024; 44:
1077-87. https://
doi.org/10.1007/S00296-024-05567-8
GRAMEGNALL,RINALDIR, BELOTTILMB et
al.: Magnetic resonance imaging scoring sys-
tem of the lower limbs in adult patients with
suspected idiopathic inflammatory myopathy.
Neurol Sci 2024; 45: 3461-70. https://
doi.org/10.1007/s10072-024-07386-y
SCHLAFFKE L, REHMANN R, FROELING M
et al.: Quantitative muscle MRI in sporadic
inclusion body myositis (SIBM): A prospec-
tive cohort study. J Neuromuscul Dis 2024;
11: 997-1009.
https://doi.org/10.3233/jnd-240053
KIMURA M, AIZAWA A, KUDOU R et al.:
Differences in muscle magnetic resonance
imaging findings between anti-signal recog-
nition particle antibody-positive myopathy
and anti-aminoacyl-tRNA synthetase anti-
body-positive myositis. Clin Exp Rheuma-
tol 2024; 42(2): 321-28. https:/
doi.org/10.55563/clinexprheumatol/fjfkfs
WANG F, FANG S, LI J et al.: Correlation
analysis of quantitative MRI measurements
of thigh muscles with histopathology in pa-
tients with idiopathic inflammatory myopa-
thy. Eur Radiol Exp 2023; 7. https://
doi.org/10.1186/541747-023-00350-z
GORIJAVOLU M, BAIRWA D, GANAPATHY S
et al.: Semi-quantitative thigh magnetic res-
onance imaging scores in assessing disease

54.

55.

56.

57.

8.

59.

60.

61.

62.

63.

64.

activity and determining long-term clinical
outcome in idiopathic inflammatory myopa-
thies: a causal mediation analysis. Rheuma-
tology (Oxford) 2024; 63: 111-18. https://
doi.org/10.1093/rheumatology/kead174
KIM H, YONG SY, OTGONBAATAR C, NAM
SW: Intravoxel incoherent motion diffusion-
weighted MRI, fat quantification, and elec-
tromyography: correlation in polymyositis
and dermatomyositis. Tomography 2024;
10: 368-77. https://
doi.org/10.3390/tomography 10030029
MARTH AA, HOSSE C, YAMAMURA J et al.:
The value of non-enhanced MRI in the eval-
uation of patients with suspected idiopathic
inflammatory myopathy. Muscle Nerve
2024; 69: 334-49.
https://doi.org/10.1002/mus.28036

TAN JY, TAN CY, YAHYA MA, SHAHRIZAILA
N, GOH KJ: Evaluating disease status in idio-
pathic inflammatory myopathies with quan-
titative muscle ultrasound. Muscle Nerve
2024; 69: 597-603.
https://doi.org/10.1002/mus.2808 1
YOSHIDA T, YAMAZAKI H, NISHIMORI Y et
al.: Correlation of muscle ultrasound with
clinical and pathological findings in idio-
pathic inflammatory myopathies. Muscle
Nerve 2023; 68: 39-47.
https://doi.org/10.1002/mus.27833
PARAMALINGAM S, NEEDHAM M, MAST-
AGLIA FL, KEEN HI: A longitudinal study
using B mode ultrasound and power Dop-
pler as monitoring imaging tools in inclu-
sion body myositis. Clin Exp Rheumatol
2024; 42(2): 351-57. https://
doi.org/10.55563/clinexprheumatol/gkjmy8
BLACK C, CAI H, SHABBIR A, WANG LH:
Relationship between hand function and
handheld ultrasound imaging in inclusion
body myositis. J Clin Neuromuscul Dis
2024; 25: 115-21. https:/
doi.org/10.1097/cnd.0000000000000463
TORRES-RUIZ J, PINAL-FERNANDEZ I, SEL-
VA-O’CALLAGHAN A et al.: Nailfold capil-
laroscopy findings of a multicentric multi-
ethnic cohort of patients with idiopathic
inflammatory myopathies. Clin Exp Rheu-
matol 2024; 42(2): 367-76. https://
doi.org/10.55563/clinexprheumatol/19gudh
KASSANI PH, EHWERHEMUEPHA L, MAR-
TIN-KING C et al.: Artificial intelligence for
nailfold capillaroscopy analyses — a proof of
concept application in juvenile dermatomy-
ositis. Pediatr Res 2024; 95: 981-7. https://
doi.org/10.1038/s41390-023-02894-7

YEO J, YOON SH, KIM JY et al.: Quantitative
interstitial lung disease scores in idiopathic
inflammatory myopathies: Longitudinal
changes and clinical implications. Rheuma-
tology 2023; 62: 3690-99. https://
doi.org/10.1093/rheumatology/kead122
FANG XJ, ZOU L, ZHAO H, LIU B: Progres-
sion prediction in idiopathic inflammatory
myopathy-associated interstitial lung dis-
ease: a combination of initial high attenu-
ation areas and anti-melanoma differentia-
tion-associated gene 5-positive. Clin Exp
Rheumatol 2024; 42(2): 253-61. https://
doi.org/10.55563/clinexprheumatol/Sh7bsu
WANG L, LV C, YOU H et al.: Rapidly pro-
gressive interstitial lung disease risk pre-

175



Idiopathic inflammatory myopathies: one year in review 2024 / F. Fattorini et al.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

176

diction in anti-MDAS positive dermatomy-
ositis: the CROSS model. Front Immunol
2024; 15. https://
doi.org/10.3389/fimmu.2024.1286973

LIU L, ZHANG Y, WANG C et al.: Ground-
glass opacity score predicts the prognosis
of anti-MDAS positive dermatomyositis: a
single-centre cohort study. Orphanet J Rare
Dis 2023; 18: 208. https://
doi.org/10.1186/513023-023-02827-x

QIU Y, FENG X, LIU C et al.: Proteomic
profiling identifies SPP1 associated with
rapidly progressive interstitial lung disease
in anti-MDAS-positive dermatomyositis.
Arthritis Res Ther 2024; 26(1): 9. https://
doi.org/10.1186/S13075-023-03243-z
ZANATTA E, COCCONCELLI E, CASTELLI
G et al.: Interstitial lung disease with and
without progressive fibrosing phenotype in
patients with idiopathic inflammatory myo-
pathies: Data from a large multicentric co-
hort. RMD Open 2023; 9. https://
doi.org/10.1136/rmdopen-2023-003121
WANG C, YANG H, LI T et al.: Analysis of
characteristics related to interstitial lung
disease or pulmonary hypertension in pa-
tients with dermatomyositis. Clin Respir J
2023; 17: 1328-40.
https://doi.org/10.1111/crj.13720

LIANG J, WAN L, YAOYY ef al.: An externally
validated clinical-laboratory nomogram for
myocardial involvement in adult idiopath-
ic-inflammatory-myopathy patients. Clin
Rheumatol 2024 43: 1959-69.
https://doi.org/10.1007/s10067-024-06948-x
DONG J,MENG X, XU H et al.: Cluster analy-
sis of clinical phenotypes in idiopathic in-
flammatory myopathy patients complicated
with cardiac involvement. Clin Rheumatol
2024; 43: 2237-44. https://
doi.org/10.1007/s10067-024-06986-5
ZHANG H, CHI H, XIE L et al.: The use of
high-sensitivity cardiac troponin I in assess-
ing cardiac involvement and disease prog-
nosis in idiopathic inflammatory myopathy.
Adv Rheumatol 2023; 63. https://
doi.org/10.1186/s42358-023-00332-0
MACHADO LSG, OLIVEIRA ACD, MANCU-
SO FIN, SATO EI: First study demonstrat-
ing speckle tracking echocardiography has
prognostic value in patients with idiopathic
inflammatory myopathies. Int J Cardiovasc
Imaging 2023; 39: 2163-71.
https://doi.org/10.1007/s10554-023-02925-8
TANG IYK, LI TWL, LUK LTH et al.: Strate-
gies to enhance nasopharyngeal carcinoma
screening in patients with adult-onset
idiopathic inflammatory myopathies. Int J
Rheum Dis 2024, 27.
https://doi.org/10.1111/1756-185x.15215
ZHONG X, SHANG J, ZHANG R et al.
Explore the shared molecular mechanism
between dermatomyositis and nasopharyn-
geal cancer by bioinformatic analysis. PLoS
One 2024; 19. https://
doi.org/10.1371/journal.pone.0296034

LI H, XU Y, GUO Q et al.: Causality assess-
ment between idiopathic inflammatory
myopathies and lung cancer a bidirectional
2-sample Mendelian randomization. J Clin
Rheumatol 2024, 30: 138-44. https://
doi.org/10.1097/rhu.0000000000002075

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

OLDROYD AGS, CALLEN JP, CHINOY H et
al.: International Guideline for Idiopathic
Inflammatory Myopathy-Associated Cancer
Screening: an International Myositis As-
sessment and Clinical Studies Group (IM-
ACS) initiative. Nat Rev Rheumatol 2023;
19: 805-17. https://
doi.org/10.1038/s41584-023-01045-w
GIL-VILA A, BURCET-RODRIGUEZ G, TRAL-
LERO-ARAGUAS E, CUELLAR-CALABRIA
H, SELVA-O’CALLAGHAN A: Subclini-
cal myocardial involvement in a cohort of
patients with antisynthetase syndrome. Clin
Exp Rheumatol 2024; 42: 309-15. https://
doi.org/10.55563/clinexprheumatol/tgertf
BANDEIRA M, DOURADO E, MELO AT et
al.: Mechanic’s hands are associated with
interstitial lung disease in myositis patients
regardless of the presence of antisynthetase
antibodies. Rheumatology (Oxford) 2023;
62: €332-e334. https:/
doi.org/10.1093/rheumatology/kead274
ODDENINO GA, CANEPA P, COZZANI E et
al.: Prevalence of cutaneous manifesta-
tions and myositis-specific antibodies in
COVID-19 patients and Anti-PL7 antibod-
ies association with pulmonary radiological
severity: A retrospective study. Int J Immu-
nopathol Pharmacol 2024; 38. https://
doi.org/10.1177/03946320241260295
WEISS M, HOLZER MT, MUEHLENSIEPEN
F et al.: Healthcare utilization and unmet
needs of patients with antisynthetase syn-
drome: An international patient survey.
Rheumatol Int 2023; 43: 1925-34. https://
doi.org/ 10.1007/500296-023-05372-9

WU W, WANG R, XIE C et al.: Anti-synthetase
syndrome is associated with a higher risk
of hospitalization among patients with idi-
opathic inflammatory myopathy and COV-
ID-19. Front Immunol 2024; 15. https://
doi.org/10.3389/fimmu.2024.1295472
SENN KC, THIELE S, KUMMER K, WALTER
MC, NAGELS KH: Cost of illness in inclu-
sion body myositis: results from a cross-
sectional study in Germany. Orphanet J
Rare Dis 2023; 18. https://
doi.org/10.1186s13023-023-02902-3
KUCHINAD K, NADEEM M, MEHTA AK, WU
DS, HARRIS CM, ALBAYDA J: Palliative care
utilization for hospitalized patients with in-
clusion body myositis: a nationwide study.
J Clin Rheumatol 2023; 29: E130-E133.
https://
doi.org/10.1097/rhu.0000000000001997
HUNN S, ALFANO L, SEIFFERT M, WEIHL
CC: Exploring hand and upper limb func-
tion in patients with inclusion body myositis
(IBM). Neuromuscul Disord 2023; 33: 643-
50.
https://doi.org/10.1016/j.nmd.2023.06.009
LINDGREN U, HEDBERG-OLDFORS C,
PULLERITS R, LINDBERG C, OLDFORS A:
Inclusion body myositis with early onset: a
population-based study. J Neurol 2023; 270:
5483-92. https://
doi.org/10.1007/s00415-023-11878-w
ROBERT M, LESSARD LER, BOUHOUR F et
al.: Inaugural dropped head syndrome and
camptocormia in inflammatory myopathies:
a retrospective study. Rheumatology (Ox-
ford) 2024; 63: 506-15. https://

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

doi.org/10.1093/rheumatology/kead347
KURASHIGE T, NAKAMURA R, MURAO T
et al.: Atypical skin conditions of the neck
and back as a dermal manifestation of anti-
HMGCR antibody-positive myopathy. BMC
Immunol 2024; 25. https://
doi.org/10.1186/512865-024-00622-2

TAN E, KNIGHT J, KHONASTI S et al.:
Clinical associations of patients with anti-
3-hydroxy-3-methylglutaryl CoA reductase
antibody-associated immune-mediated ne-
crotising myopathy. Intern Med J 2023; 53:
1846-53. https://doi.org/10.1111/imj.16004
LIN L, HOUWINK API, VAN DIEREN JM et al.:
Treatment patterns and survival outcomes
of patients admitted to the intensive care
unit due to immune-related adverse events
of immune checkpoint inhibitors. Cancer
Med 2024; 13.
https://doi.org/10.1002/cam4.7302

ODDIS CV, AGGARWAL R: Treatment in
myositis. Nat Rev Rheumatol 2018; 14.
https://doi.org/10.1038/nrrheum.2018.42
NARVAEZ J, CANADILLAS E, CASTELLV{
I et al.: Rituximab in the treatment of pro-
gressive interstitial lung disease associated
with the antisynthetase syndrome. Arthritis
Res Ther 2024; 26. https://
doi.org/10.1186/s13075-024-03353-2
YORISHIMA Y, TOMINAGA M, FUJIMOTO
K et al.: Combination of prednisolone and
calcineurin inhibitors prevents lung func-
tion decline in patients with anti-aminoacyl-
tRNA synthetase antibody-positive poly-
myositis/dermatomyositis. Kurume Med J
2022; 69: 19-30. https:/
doi.org/10.2739/kurumemed;j.ms6912002
MA C, LIU M, CHENG Y et al.: Therapeutic
efficacy and safety of JAK inhibitors in
treating polymyositis/dermatomyositis: a
single-arm systemic meta-analysis. Front
Immunol 2024; 15. https://
doi.org/10.3389/fimmu.2024.1382728
BECKETT M, TAN J, BONNARDEAUX E et
al.: Tofacitinib therapy in refractory inflam-
matory myositis: a retrospective cohort
study of 41 patients. Rheumatology (Oxford)
2024; 63: 1432-6. https://
doi.org/10.1093/rheumatology/kead404.
SHOBHA V, KODALI RS, AMIN SN et al.:
Effectiveness of generic tofacitinib in idio-
pathic inflammatory myositis (IIM) — a ret-
rospective analysis from Indian Myositis
Registry (MyoIN). Clin Rheumatol 2024;
43:2245-52. https://
doi.org/10.1007/s10067-024-07019-x
LIS,LIS, WANGJ et al.: Efficacy and safety
of tofacitinib in anti-melanoma differenti-
ation-associated 5 gene antibody-positive
dermatomyositis. j clin rheumatol 2023; 29:
281-4. https://
doi.org/10.1097/rhu.0000000000002010
WANG Y, LUO J,LV X, LI Y, AN Q, MO L et
al.: Tofacitinib for new-onset adult patients
with anti-melanoma differentiation-associ-
ated 5 gene antibody positive dermatomyo-
sitis. Clin Rheumatol 2023; 42: 1847-53.
https://doi.org/10.1007/s10067-023-06567-y
HARADA H, SHODA H, TSUCHIYA H, MI-
SAKIM, SAWADA T, FUJIO K: Baricitinib for
anti-melanoma  differentiation-associated
protein 5 antibody-positive dermatomy-

Clinical and Experimental Rheumatology 2025



99.

100

101.

102.

ositis-associated interstitial lung disease: a
case series and literature review on Janus
kinase inhibitors for the disease. Rheumatol
Int 2024; 44: 961-71.
https://doi.org/10.1007/s00296-024-05551-2
BECKETT M, DUTZ J, HUANG K: Upadaci-
tinib therapy in refractory inflammatory
myositis: a case series of 10 patients. RMD
Open 2024; 10. https://
doi.org/10.1136/rmdopen-2023-003837

XU Z, XU B, ZHAO B, GAO H, YE S, WU J:
Treatment of refractory psoriasis with
dermatomyositis using upadacitinib. Clin
Exp Rheumatol 2024; 42: 458-9. https://
doi.org/10.55563/clinexprheumatol/kidjbt
XIA N, HONG SM, ZHANG X et al.: Efficacy
and safety of abatacept for interstitial lung
disease associated with antisynthetase syn-
drome: a case series. Clin Exp Rheumatol
2024; 42(2): 377-85. https://
doi.org/10.55563/clinexprheumatol/53puzu
LIUY,LIY, SHEN T et al.: Belimumab ame-
liorates symptoms and disease activity in
patients with dermatomyositis and juvenile
dermatomyositis refractory to standard ther-
apy: A retrospective observational study. J

Clinical and Experimental Rheumatology 2025

103.

104.

105.

106.

Idiopathic inflammatory myopathies: one year in review 2024 / F. Fattorini et al.

Am Acad Dermatol 2024 . https://
doi.org/10.1016/j.jaad .2024.04.060
GANDIGA PC, GHETIE D, ANDERSON E, AG-
GRAWAL R: Intravenous immunoglobulin
in idiopathic inflammatory myopathies: a
practical guide for clinical use. Curr Rheu-
matol Rep 2023; 25.
https://doi.org/10.1007/s11926-023-01105-w
AGGARWAL R, SCHESSL J, CHARLES-SCH-
OEMAN C et al.: Safety and tolerability of
intravenous immunoglobulin in patients
with active dermatomyositis: results from
the randomised, placebo-controlled Pro-
DERM study. Arthritis Res Ther 2024; 26.
https://doi.org/10.1186/s13075-023-03232-2
HIRSCH S, POHLER GH, SEELIGER B, PRASSE
A, WITTE T, THIELE T: Treatment strategies
in MDAS-positive clinically amyopathic
dermatomyositis: a single-center retrospec-
tive analysis. Clin Exp Med 2024; 24 . https://
doi.org/10.1007/s10238-024-01300-8
HATA K, KOTANI T, MATSUDA S et al.
Aggressive multi-combination therapy for
anti-MDAS antibody-positive dermatomy-
ositis-rapidly progressive interstitial lung
disease. Int J Rheum Dis 2024; 27.

107.

108.

109.

110.

https://doi.org/10.1111/1756-185x.14999
CAMPOCHIARO C, FARINA N, DE LUCA G
et al.: Effectiveness and safety of mycophe-
nolate mofetil and rituximab combination
therapy for immune idiopathic myopathies.
Arthritis Res Ther 2024; 26.
https://doi.org/10.1186/513075-024-03310-z
SUH J, AMATO AA: Management of im-
mune-mediated  necrotizing myopathy.
Muscle Nerve 2024; 70: 166-72.
https://doi.org/10.1002/mus.28114

LIU M, LIU J, LI K et al.: Evaluation of the
effectiveness of using prednisolone, tac-
rolimus, and intravenous immunoglobulin
combination therapy on immune-mediated
necrotizing myopathy — a non-randomized,
observational research. Int J Rheum Dis
2024;27.
https://doi.org/10.1111/1756-185x.15124
NOGUCHI K, FURUKAWA T, TATSUMI Y et
al.: Involvement of YKL-40-positive mac-
rophages commonly identified in polymy-
ositis and dermatomyositis in the patho-
genesis of myositis: a retrospective study.
Immunol Med 2024; 47: 37-44. https://
doi.org/10.1080/25785826.2023.2264007

177



