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Summary

Objective. 1diopathic inflammatory myopathies (IIM) are rare
autoimmune diseases that primarily affect striated muscles; skin,
joints, and lungs may be involved with different degrees of sever-
ity. Traditional treatment relies on high-dose glucocorticoids and
conventional synthetic disease-modifying antirheumatic drugs.

Methods. A growing amount of evidence is demonstrating the
potential role of novel treatments in the management of [IM. We
report our experience with Janus kinase inhibitors (JAKi) in these
conditions and review the current evidence for the use of small
molecules in real-life clinical practice.

Results. A total of 41 papers were retrieved from PubMed, 37
papers concerning IIM and JAKIi, and 4 papers concerning [IM and
apremilast.

Conclusions. An overall good efficacy was evidenced in [IM-
associated skin lesions, including rash, ulcers, and calcinosis. If
present, muscle and joint involvement demonstrated a good
response to therapy, while it was not possible to draw any conclu-
sion about dysphagia. No life-threatening adverse events were
reported.

Introduction

Idiopathic inflammatory myopathies (IIM) are a heteroge-
neous group of rare, autoimmune diseases, primarily affecting stri-
ated muscles. Historically divided into dermatomyositis (DM),
polymyositis (PM), inclusion body myositis (IBM) and antisyn-
thetase syndrome (ASS), they have been recently classified by the
American College of Rheumatology/European League Against
Rheumatism criteria in ASS, DM, immune-mediated necrotizing
myopathies (IMNM), IBM and overlap syndrome, including juve-
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nile forms of IIM too (1). In the workup, the presence of myositis-
specific or associated autoantibodies has further empowered both
diagnosis and prognosis in [IM.

IIM may affect muscle, skin, joints, gastrointestinal (GI) tract
and lungs with different degrees of severity. The pivotal symptom
is progressive proximal muscle weakness, whereas lungs can be
affected in form of interstitial lung disease (ILD), rapidly progres-
sive (RP) in the most severe cases, and skin involvement usually
manifests with pathognomonic lesions, such as Gottron’s papules,
shawl and V-sign, or heliotrope rash. GI tract can be involved,
causing dysphagia.

Considering the rarity of these diseases and their variable clin-
ical phenotype, treatment is usually challenging. Currently, there
are no clear-cut guidelines or a standardized therapy approach for
IIM: glucocorticoids (GC), together with traditional immunomod-
ulators or immunosuppressive drugs, such as conventional synthet-
ic disease-modifying antirheumatic drugs (csDMARDs), remain
the cornerstone of treatment in IIM, coupled with alternative
approaches that include intravenous immunoglobulins (IVIg) and
biological disease modifying anti-rheumatic drugs (bDMARDs)
(2-4). In the last decade, a growing body of evidence has been pub-
lished accounting for the important role of bDMARD:s, especially
rituximab (RTX), in the management of IIM (5). In addition, an
emerging number of reports have highlighted a certain degree of
efficacy of targeted synthetic disease modifying anti-rheumatic
drugs (tsDMARD:s), in particular Janus kinase inhibitors (JAKi),
while evidence about apremilast (APR) is still very poor.

Therefore, the aim of our review is to report our experience
with JAKi in IIM and review the current evidence for tsDMARDs
in real-life clinical practice.
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Methods

We described our experience employing JAKi in IIM patients.
A literature review from the electronic database was conducted in
accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses recommendations to generate
research-based evidence. The pubMed database was searched on
23/08/2023, looking for keywords like dermatomyositis, antisyn-
thetase syndrome, inclusion bodies myositis, polymyositis, ASS,
DM, IBM, PM, each combined with janus kinase inhibitors,
apremilast, variously combined with each other. Reviews, studies
on juvenile DM and studies that were not applicable because they
addressed other diseases were excluded. Duplicates were deleted.
We did not include IMNM because of the different disease patho-
genesis compared to other [IM. We did not apply any linguistic or
temporal restriction. All articles were independently reviewed by
two authors (Figure 1).

Results

Case reports

Herein we report three patients with anti-melanoma differenti-
ation-associated gene 5 (MDAS5) DM, one anti-Mi2 DM, and two
overlap syndrome anti-Jol ASS/seropositive rheumatoid arthritis
(RA), who have been successfully treated with tofacitinib (TOF) or
baricitinib (BAR).

Patient 1
A 44-year-old man without relevant previous diseases came to

our rheumatology clinic in March 2021 complaining about shoul-
ders and legs weakness, fever, myalgias, and progressive dyspnea.

Clinical examination highlighted different skin lesions, such as
heliotrope rash, acral ulcers and V-sign. The power Doppler ultra-
sonography muscle exam (PDUS) demonstrated advanced atrophy
[grade 4, according to the Siena Myositis Ultrasound Grading
Scale (SMUGS)] of quadriceps and mild Doppler signal (grade 1-
2 of SMGUS), without edema (6). A high-resolution computed
tomography (HRCT) of the lungs revealed the presence of
parenchymal consolidations with peripheral areas of ground glass
(GG). Lung disease was complicated by pneumomediastinum and
pneumothorax. The patient was thus hospitalized with a diagnosis
of DM with RP-ILD. Laboratory tests detected the positivity of
anti-MDAS and high levels of C-reactive protein (CRP) (3.64
mg/dL) and ferritin (1328 ng/mL).

During hospitalization, in addition to oral prednisone (PDN) 1
mg/kg/day and oxygen supply, he was treated with 5-days methyl-
prednisolone (MPDN) 1000 mg pulse therapy, plasma exchange
(PEX), intravenous IVIg — and IV cyclophosphamide (CYC).

Despite this approach, pulmonary function declined rapidly,
and TOF 5 mg twice a day was introduced as rescue therapy. After
one month, the patient was discharged in stable clinical conditions.

At the 2-month follow-up, the pulmonary inflammation was
still active as documented by HRCT and a new cycle of CYC + 3-
days MPDN 1000 mg was performed.

In July 2021, the patient achieved the complete resolution of
skin lesions and muscular involvement, together with the stabiliza-
tion of pulmonary function, as shown by lung function test (LFT)
[forced vital capacity 74%; forced expiratory volume in 1 second
78%; carbon monoxide diffusion capacity (DLCO) 42%] and by
HRCT, which revealed a reduction of GG areas. Blood examina-
tion demonstrated the normalization of inflammatory markers
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart of study selection. DM, dermatomyositis.
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(CRP 0.24 mg/dL and ferritin 202 mg/dL). The patient continued
PDN and TOF 5 mg twice a day.

Patient 2

The second case concerns a 55-year-old woman who showed
up in December 2020 because of the appearance of skin lesions
(Gottron’s papules, mechanic’s hands), severe weakness, weight
loss, arthralgias, myalgias, fever, and dyspnea. Anti-MDAS anti-
bodies were positive, together with anti-SSA. She was initially
treated with GC and methotrexate (MTX) 7.5 mg/week, discontin-
ued because of side effects. HRCT revealed advanced fibrosis and
areas of GG, coupled with global reduction in LFT. Laboratory
parameters included erythrocyte sedimentation rate (ESR) 100
mm/h, CRP 1.56 mg/dL, with normal concentration of creatine
kinase (CK).

The clinical evaluation demonstrated slight weakness of the
legs [grade 4/5 of the Manual Muscle Test (MMT)], dyschromic
lesions of the arms, and alopecia. At the PDUS exam, moderate
Doppler signal (grade 2-3 SMGUS), fibrosis, and focal edema
were detected. Oral CYC 50 mg twice a day and PDN 75 mg/day
were administered.

In February 2021, she was hospitalized because of an axillary
and breast phlegmon, thus CYC was interrupted and TOF 5 mg
twice a day was introduced, simultaneously to a reduction of GC
dose.

A second hospitalization was necessary in April due to a
Pneumocystis jirovecii pneumonia; furthermore, elevated levels of
Cytomegalovirus (CMV) were detected. The patient was success-
fully treated with antibiotic and antiviral therapy and TOF was sus-
pended for 10 days.

A complete remission was achieved at the 7-month follow-up
with improvements in cutaneous, muscle, and pulmonary manifes-
tations, as well as in laboratory tests (ESR 37 mm/h, CRP 0.11
mg/dL).

In September 2021, our patient suffered from Zoster reactiva-
tion and developed a thrombophlebitis, suggesting TOF discontin-
uation, and only MDPN 4 mg/day was confirmed.

Patient 3

The next patient was a 75-year-old man with a past medical
history of hepatitis B virus infection, atrial fibrillation, abdominal
aortic aneurysm, diabetes mellitus II, depressive syndrome, and
lung carcinoma.

He was hospitalized in July 2021 because of a severe iatro-
genic form of arthritis, with skin and muscular involvement, whose
onset dated back to the administration of checkpoint inhibitors for
lung carcinoma. The patient presented a heliotrope rash and signif-
icant generalized weakness. Blood exams showed ESR 107 mm/h,
CRP 14.93 mg/dL, ferritin 591 ng/mL, CK 17 UI/L. Muscle biop-
sy, PDUS (grade 2 SMGUS, fibroadipose degeneration), and elec-
tromyographic findings suggested the diagnosis of DM, then con-
firmed by positivity of anti-Mi2 antibodies.

An oral treatment with BAR 4 mg/day and PDN 50 mg/day,
gradually tapered, was set. At the 2- and 6-month follow-up, in
February 2022, the patient was fully asymptomatic, and inflamma-
tory indexes were within the normal range (ESR 2 mm/h, CRP
0.06 mg/dL, ferritin 69 ng/dL). Considering the significant comor-
bidities, a different type of immunosuppression was not consid-
ered.

Patient 4
In 2019, a 63-year-old woman was diagnosed with ASS in
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overlap with RA. Clinically, she had dyspnea, cough, arthralgias,
and mechanic’s hands with anti-Jol, anti-SSA, rheumatoid factor
(RF) and anti-citrullinated protein antibodies (ACPA) positivity.
She immediately underwent a cycle of RTX (2x1000 mg infusions,
2 weeks apart). Despite a maintenance treatment with mycopheno-
late mofetil (MMF, 2 g/day) and PDN 50 mg/day (slowly tapered
to 12.5 mg/day), she experienced many flares of disease with
episodes of dyspnea, fever, and an increase in muscle damage
indexes (CK 605 UI/L, myoglobin 318 ng/mL).

In June 2021, HRCT and LFT demonstrated a worsening of
lung involvement, while CRP and ESR were 3.95 mg/dL and 47
mm/h, respectively. Therapy was modified, increasing PDN and
planning a new cycle of RTX in August.

At the 2-month follow-up, in October 2021, inflammatory
indexes were still elevated, whereas pulmonary involvement was
stable, but not improved. Furthermore, arthralgias worsened and
ultrasound demonstrated erosions in the presence of PD signals of
both hands and wrists, for which HCQ was administered.

A maintenance infusion of RTX 500 mg was planned for
February 2022, 6 months from the previous infusion, and in the
meanwhile therapy with BAR 4 mg/day was introduced with rapid
improvement in clinical symptoms and normalization of laboratory
exams. As a side effect, she suffered from mild diarrhea that did
not require treatment discontinuation.

Patient 5

A 61-year-old woman with a diagnosis of seropositive RA
(both ACPA and RF positivity) complicated with mild ILD, dating
back to 2017, was referred to the rheumatology clinic for the
appearance of skin and hand lesions and relapse of hand arthritis,
despite treatment with MTX (15 mg/week) and repeated courses of
oral GC. At the baseline visit, in December 2020, a typical
heliotrope rash was evidenced, and hand lesions were diagnosed as
mechanic’s hands. The patient had a history of Raynaud’s phe-
nomenon and complained of myalgias. Ten joints were tender and
six swollen. The diagnostic workup included autoimmunity and
radiological examinations that documented anti-Jo1 positivity, ero-
sions of the small joints of both hands, and progression of ILD.
ESR and CRP were 121 mm/h and 1.8 mg/dL, respectively. The
diagnosis was then changed to ASS in overlap with RA. MTX was
discontinued and RTX (2x1000 mg infusions, 2 weeks apart) plus
IV-GC (3-days 125 mg pulse treatment) were administered starting
in March 2021. The patient experienced an allergic reaction during
the second infusion of RTX, which was immediately stopped.
Maintenance therapy with MMF and oral GC was started. At the 6-
month follow-up (September 2021), joint disease (6 swollen and 6
tender joints) was still active and skin lesions only partially
improved. Lung involvement was stable with preserved LFT and
not worsened structural disease at HRCT evaluation. Considering
refractory arthritis and skin manifestations, TOF 5 mg twice a day
was added to treatment and MMF was discontinued. After 3
months (December 2021), joint disease improved significantly (1
swollen joint; 5 tender joints) with a decrease in inflammatory
parameters (ESR 14 mm/h, CRP 0.36 mg/dL). Simultaneously, an
almost complete resolution of mechanic’s hand lesions (Figure 2)
and heliotrope rash was evidenced. At the following visit, in March
2022, the patient achieved complete articular and skin remission
coupled with stable lung disease, allowing GC reduction, whereas
TOF was continued.

Patient 6
A 26-year-old woman, with no significant past medical history,
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was admitted to the outpatient clinic of our rheumatology unit in
May 2019 for the appearance of alopecia, skin lesions, and general
malaise. She also complained of painful swelling in the wrists and
small joints of the hands. A recent onset of dyspnea was also
reported. Physical examination evidenced eyelid edema, heliotrope
rash, Gottron’s papules on the dorsal surface of metacarpopha-
langeal joints and elbows, shawl sign, V-neck skin rash, digital
ulcerative lesions, and arthritis of metacarpophalangeal and wrist
joints. Muscle weakness, myalgias, and dysphagia were not
recorded. Laboratory parameters showed anti-MDAS positivity,
antinuclear antibodies positivity (speckled pattern at a serum dilu-
tion of 1:160 and nucleolar pattern at a serum dilution of 1:320 by
indirect immunofluorescence), RF positivity, increased ferritin
level (613 ng/mL) and decreased lymphocyte count (670/uL).
Muscle enzymes were not increased (CK level 129 U/L). CRP and
ESR were normal.

LFT showed reduced DLCO to 63% of the predicted value.
HRCT scan of the chest revealed extensive GG opacities with sep-
tal thickening in a “crazy paving” pattern throughout the left lung
and scattered in the right lung, suggesting ILD.

Clinical, serological, and radiological findings allowed the
diagnosis of anti-MDAS-associated clinically amyopathic DM
(CADM) complicated by RP-ILD and therapy with 3-day course
of pulse MPDN at 1000 mg/day, followed by PDN 1mg/kg/day,
intravenous CYC (every 4weeks for 6 months, cumulative dose
5.75 g/m?) and 1VIg 2 gr/kg was introduced shortly after the diag-
nosis in early July 2019.

Despite this approach, after 6 months, pulmonary function
deteriorated rapidly along with the reoccurrence of skin lesions
and joint involvement. Therefore, the patient was treated with RTX
2x1000 mg infusions within 2 weeks and maintenance therapy

Review

with MMF was introduced to allow GC tapering in January 2020.

After 4 months, HRCT showed a regression of reticulation and
GG lesions. However, due to relapse of skin lesions, mainly digital
ulcers and alopecia, and joint inflammation, treatment with BAR 4
mg/die was started in May 2020. Six months (November 2020)
after the introduction of BAR, the patient showed a clear improve-
ment in laboratory tests, skin and joint involvement, resolution of
alopecia, and stability of ILD.

Janus Kkinase inhibitors

The development of JAKIi has offered a new perspective in the
treatment of immune-mediated disorders with the advantage of
rapid onset, oral formulation, and effective steroid-sparing effect.
JAKi inhibit cytokine-mediated signaling through the Janus
kinase/signal transducers and activators of transcription pathway,
affecting inflammatory cytokine cascade, immunoregulation, and
the effect of several cellular growth factors, together with the
dampening of interferon (IFN) signaling (7). The anti-inflammato-
ry effect on skin, joint, and muscle lesions and the potential antifi-
brotic effects of these agents shed light on the potential efficacy of
JAKIi as a promising new alternative for the treatment of connec-
tive tissue diseases, especially IFN-driven disorders (8, 9).

In this review, we highlight published data on the role of JAKi
in IIMs, emphasizing our clinical experience on their effective-
ness.

A total of 37 papers was retrieved for a total of 174 subjects
treated with any JAKi: in particular, 146 subjects received TOF, 11
ruxolitinib (RUX) and 17 BAR, as reported in the supplemental
content (Supplementary Table 1).

Figure 2. Patient 5: antisynthetase syndrome/AR, typical mechanic’s hands before (upper part of the figure) and after treatment with tofac-

itinib (lower part of the figure).
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Tofacitinib

The first attempt employing TOF was made by Paik and
Christopher-Stine in 2016 when a 55-year-old woman suffering
from DM had an overall improvement in skin, joint, and muscle
involvement (10). Since then and until 2021, many other papers
have been published, reporting a significant amelioration or a com-
plete resolution of skin conditions (such as rash, pruritus, ulcers,
calcinosis), muscle strength, and joint involvement (8, 11-22).

Focusing on evidence from last year, we analyzed other inter-
esting cases. Luo et al. described the success of TOF in healing
digital ulcers and calcinotic lesions in a patient diagnosed with
anti-MDAS DM (23), whereas Castillo reported a peculiar episode
of alopecia universalis responding to JAKi together with IVIg (24).
A similar case is included in Plante’s review (25), in which alope-
cia was successfully treated with topical TOF therapy, while sys-
temic therapy showed a good efficacy on muscle, articular and GI
domains, but no benefit for a patient suffering from alopecia or for
a concomitant ILD. Results from a retrospective study by Min et
al. demonstrated the efficacy of TOF in treating muscle and skin
involvement, with particular benefit on pruritus, in a cohort of 9
DM and 3 juvenile dermatomyositis (JDM) patients (26). In an
open-label study, enrolling 15 new-onset, untreated adult patients
with anti-MDAS5-positive DM, TOF treatment resulted in an
increase in peripheral lymphocyte numbers, especially CD8+ T
cells at 6 months compared with pre-treatment levels (27).

Our literature search displayed just three patients suffering
from ASS and one from PM who had received TOF. The first case
concerns a patient with anti-PL12 ASS-related ILD requiring
mechanical ventilation and extracorporeal membrane oxygenation
successfully treated with the association of GC, tacrolimus (TAC)
and TOF (28). The second case concerns an unusual patient with
anti-Mi2 DM that switched to anti-Jo1 positivity after a flare and
developed RP-ILD (29): JAKi proved to be a winning choice, pre-
venting the evolution of lung disease and avoiding the necessity of
lung transplantation. In 2022, TOF was employed as induction
therapy in an anti-EJ ASS-related ILD (30), which developed acute
respiratory distress syndrome together with acute renal failure. The
last case was reported by Babaoglu et al. and described a patient
with refractory PM successfully treated with TOF, which led to an
improvement of MMT scores and a complete regression of oedema
at MRI after just 2 months of treatment (31).

Tofacitinib in anti-MDAS5 dermatomyositis associated
with rapidly progressive interstitial lung disease
Anti-MDAS5 DM-associated with RP-ILD deserves a special
mention, due to the growing amount of evidence arising from the
literature. A comprehensive systematic review of this topic has
been recently published by Takanashi et al. and includes 30
patients diagnosed with DM, as described in the supplemental con-
tent (Supplementary Table 1) (32). TOF was employed as first-line
therapy in 18 patients, as additional therapy to other immunosup-
pressive drugs in 10 patients with refractory disease and as re-
induction therapy in two relapsing patients. Results highlight the
efficacy of TOF as induction remission therapy, with 100% sur-
vival rates, and good results in refractory or relapsing cases (sur-
vival rates of 75%), although with a higher incidence of adverse
events. Three deaths have been recorded, two of which were
caused by respiratory failure. A recent study investigated the effi-
cacy of intensive induction therapy combining TOF, RTX and PEX
in 33 severe anti-MDAS5 DM patients with RP-ILD. Although two
patients died, a significant improvement in survival was reported
(33). Furthermore, an intriguing case series of 6 MDAS-DM with
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RP-ILD suggested that TOF dose escalation may be an option for
MDAS5-DM patients refractory to 10 mg/day of TOF and other
immunosuppressants (34). Conversely, a case of anti-MDAS
CADM-ILD refractory to intensive combined immunosuppressive
therapy, including TOF, but successfully treated with PEX has
been reported, suggesting that cytokines not suppressed by TOF
may still play an important role in RP-ILD (35). After our revision
work, we collected other papers about the beneficial role of TOF
in patients with lung involvement (11, 23), while Fan e al. demon-
strated TOF superiority in comparison with TAC in terms of 6-
months and 1-year all-cause mortality rates (36).

Baricitinib

Evidence about the application of BAR in IIM comes from
recent papers published from 2019 to 2022: it was successfully
employed to treat skin lesions in adults (29 subjects) (37-40) affect-
ed by DM, showing satisfactory effects on muscle involvement too.
Moreover, it proved to be effective in peculiar cases of DM, in
which patients had developed alopecia areata (38), ulcerative pan-
niculitis (39), and pruritus (41). To the best of our knowledge, no
data are available about patients suffering from ASS or PM.

Ruxolitinib

The first data about RUX date back to 2014, when a 72-year-
old woman suffering from DM developed a post-polycythaemia
vera myelofibrosis, positive for JAK2 V617F mutation, and was
treated with JAKi, which unexpectedly solved her skin and muscle
symptoms (42). Later in 2018, Ladislau successfully employed
RUX for 4 DM [3 anti-transcription intermediary factor 1-y
(TIFly) and 1 anti-small ubiquitin-like modifier-1 activating
enzyme] (43). In 2020, clinical remission was achieved by 2
women affected by DM (anti-MDAS- and anti-TIF1y-positive,
respectively): regarding Jalles’ patient (44), a small cell carcinoma
was discovered at 9 months follow-up, although not expected for
this phenotype of DM, while Fetter described the effect of RUX in
leading to significant hair regrowth (45). As far as we know, there
are no publications about cases of ASS, IBM or PM.

Upadacitinib and filgotinib
Up to the completion of the literature search, no data were pub-
lished about the application of filgotinib or upadacitinib (UPA) in [IM.

Apremilast

APR is an oral inhibitor of phosphodiesterase 4 (PDE-4), cur-
rently approved for the treatment of psoriasis and psoriatic arthritis
(46, 47). The blockade of PDE-4 increases cyclic adenosine
monophosphate (cAMP) levels, modulating cytokines expression
in several cell lines (48). Increased cAMP levels result in the acti-
vation of protein kinase A that consequently inhibits certain tran-
scription factors, such as nuclear factor-kB, or activates others,
such as cAMP responsive element binding protein, cAMP respon-
sive element modulator, and activating transcription factor 1 (49).
Such activity drives the reduction of inflammatory molecules
expression, namely IFNy, tumor necrosis factor, interleukin (IL)-
12, IL-6, 1L-23, IL-17, and IL-22 while increasing IL-10 levels,
thus shaping the immune system through the inhibition of Th1 and
Th2 responses, both implicated in I[IM pathogenesis, especially in
DM (50-52). APR has been successfully used to treat oral ulcers in
Behget’s disease too (53). The possible shared immunological
pathways, involving analogous inflammatory cascades, between
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skin and mucosal manifestations, across several rheumatic dis-
eases, have paved the way for the use of APR to control recalci-
trant DM. Only four papers about the application of APR, for a
total of 12 subjects, are available on PubMed. In the first paper,
collecting three cases by Bitar et al. (54), APR was added to GC
and MMF therapy in refractory cutaneous involvement of DM,
leading to a decrease of unbearable scalp pruritus and an ameliora-
tion of skin disease activity and severity index. Muscle weakness
improved too. A skin relapse was reported after 9 months of thera-
py and did not respond to any other drug employed. The impact on
alopecia was not reported. Itching of the scalp with a complete res-
olution of pruritus and skin lesions was achieved in a patient
affected by anti-TIF1y DM, but no notable change was observed in
calcinotic lesions (55). In 2022, the results of a phase Ib clinical
trial on the use of APR in DM were published by Konishi (56).
Two of the five enrolled patients discontinued therapy because of
diarrhea, while the remaining experienced a 40% reduction of the
Cutaneous Dermatomyositis Disease Area and Severity Index
(CDASI), although without experiencing any improvement in itch-
ing or skin damage index. The same year, Bitar ef al. published an
open-label single-arm non-randomized controlled trial in which 8
DM with recalcitrant cutaneous manifestations were successfully
treated with APR, as demonstrated by a significant decrease in
CDASI (57). As far as we know, there is no evidence regarding the
use of APR in the treatment of PM, JDM and ASS.

Safety issues

As expected, the most common side effect in subjects treated
with JAKi was Zoster, CMV, and EBV reactivation. A patient treat-
ed with TOF developed herpes simplex virus (HSV) keratitis,
whereas two subjects presented orolabial HSV. Moreover, the
authors described thromboembolic events, liver and hematological
disorders, in addition to urinary and respiratory tract infections,
both bacterial and fungal. Severe cases of infections included sep-
sis due to pulmonary infection and gangrenous cholecystitis.

On the other hand, and yet unsurprisingly, patients treated with
APR mostly developed GI side effects, such as nausea, vomiting,
and diarrhea.

Discussion and Conclusions

A growing amount of evidence about the application of small
molecules in [IM has been published in the last few years, showing
the potential role of these drugs in the management of subjects suf-
fering, in particular, from refractory DM. A beneficial impact has
been reported in almost every case of skin lesions, from rash to
ulcers and calcinosis. Very recent data demonstrated the efficacy
on the skin by an important reduction in the CDASI score.
Specifically, treatment with TOF, UPA, RUX and BAR determined
a decrease in CDASI by 16, 9, 20, and 11 points, respectively (58,
59). If present, muscle and joint involvement demonstrated a good
response to therapy with JAKi, while it is not possible to draw any
conclusion about dysphagia. Notably, data on muscle improvement
are still controversial and deserve further investigation, as a good
response was described in up to 94% of patients treated with JAKi
but such impressive results were not confirmed in other studies
(40, 60, 61). Concerning systemic involvement, TOF could play a
crucial role in intensive treatment of ILD and RP-ILD, especially
in the case of anti-MDAS positivity. Data for MDAS patients with
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RP-ILD mostly come from Asian cohorts, and in 2022, it was sug-
gested that the early use of TOF was associated with a lower risk
for one-year mortality compared to TAC treatment. No increased
adverse events rate was recorded for TOF (36). More studies,
involving patients from Western countries are required to address
epidemiological and pharmacogenomics differences and to assess
the value of TOF compared to standard treatment. However, TOF
stands out as a promising drug to implement the rheumatologist
toolbox to face IIM management. Less data, albeit compelling,
concerns the employment of JAKi as therapy for young patients.
APR may have a role when skin lesions are refractory to conven-
tional treatment, but it has been investigated to a lesser degree than
JAKIi. Only few studies have addressed the possible role of APR in
IIM with conflicting results. Current evidence seems to suggest
that APR may improve symptoms, such as itching, with almost no
effect on severe skin changes, namely calcinosis. APR can then be
considered in less severe forms of DM, in which aggressive
immunosuppressive therapies and high-dose GC are not required
in the absence of life-threatening complications. In addition, the
safety profile of APR could make this drug a viable therapeutic
option in patients affected by multiple comorbidities. Cases of
ASS, IBM, and PM treated with any tsDMARD are very rare.
Predictable adverse events, such as Zoster reactivation and bacte-
rial infections, may be prevented with proper prophylaxis mea-
sures. The analysis of only case reports and series could represent
a risk of bias, as well as the lack of direct comparison with other
treatment options. Nevertheless, our small cohort, as well as data
coming from literature, have evidenced an overall good safety and
efficacy of tsDMARDs, especially convincing for JAKi, but
prospective, randomized, case-control studies are necessary in
order to fully elucidate their role in the management of IIM.
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