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Abstract:

A 36-year-old man with inverse Gottron’s sign was admitted for clinically amyopathic dermatomyositis
(CADM) with rapidly progressive interstitial lung disease (RP-ILD). Early addition of plasma exchange (PE)
to triple therapy improved severe respiratory failure and transiently decreased serum ferritin levels and anti-
melanoma differentiation-associated gene 5 antibody (anti-MDAS Ab) titers. Furthermore, switching from
tacrolimus to tofacitinib resulted in disease remission. Recognition of the inverse Gottron’s sign may allow
for the earlier diagnosis of anti-MDAS Ab-positive dermatomyositis, and early addition of PE to triple ther-
apy and administration of tofacitinib in refractory cases may be effective for anti-MDAS Ab-positive CADM
with RP-ILD under life-threatening conditions.
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Introduction

Dermatomyositis (DM) is a common idiopathic inflamma-
tory myopathy with heterogeneous clinical features showing
various degrees of cutaneous symptoms, myositis, pulmo-
nary involvement, and arthritis/arthralgia (1). DM has re-
cently been categorized into several disease subsets based on
various myositis-specific autoantibodies present in patients
with DM (1). Anti-melanoma differentiation-associated gene
5 antibody (anti-MDAS Ab) is a dermatomyositis-specific
antibody found in 13-37% of patients (2-5). Notably, in
cases of clinically amyopathic dermatomyositis (CADM)
with typical DM skin eruptions but no findings of myositis
or only mild evidence of myositis, anti-MDAS Ab was

found in 38-71% of patients with CADM (2-5).

Anti-MDAS Ab-positive DM is characterized by a unique
cutaneous phenotype of skin ulceration, palmar papules (in-
verse Gottron’s sign), panniculitis, alopecia, and oral pain
and/or ulceration (2). In addition, patients with anti-MDAS
Ab-positive DM were shown to be significantly more likely
to have interstitial lung disease (ILD) than those with anti-
MDAS Ab-negative DM. In particular, the frequency of rap-
idly progressive ILD (RP-ILD) is high, leading to respira-
tory failure and early death (6). The frequencies of ILD and
RP-ILD associated with anti-MDAS Ab-positive DM in
86-100% and 57-79%,
tively (3-5). In contrast, in American cohorts, the frequen-
cies of ILD and RP-ILD associated with anti-MDAS5 Ab-
positive DM were low, at 50-67% and 22-44%, respectively,

Asian cohorts were respec-
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Figure 1.
carpophalangeal and interphalangeal joints and palm was observed on admission (arrows). B) Three
months after starting therapy, the inverse Gottron’s sign had improved.

showing clinical discrepancies (2, 6).

Currently, the recommended treatment for anti-MDAS5 Ab-
positive DM with RP-ILD is a two-drug combination ther-
apy comprising a high-dose corticosteroid plus a calcineurin
inhibitor or three-drug combination therapy (triple therapy)
with the addition of intravenous cyclophosphamide (IVCY)
to the two-drug schedule (7). The 6-month survival rate for
anti-MDAS Ab-positive DM with ILD has been reported to
be 70-75%, even with triple therapy (8, 9). Therefore, if
anti-MDAS Ab-positive DM with RP-ILD is diagnosed
based on physical, laboratory, and imaging findings, and a
poor prognosis is predicted, combined immunosuppressive
therapy should be initiated early (10). Additional therapies,
such as plasma exchange (PE), direct hemoperfusion using a
polymyxin B-immobilized fiber column, intravenous immu-
noglobulin, rituximab (RTX), or tofacitinib (TOF), can be
added to refractory cases that do not respond to combined
immunosuppressive therapy; however, no consensus has yet
been reached regarding the optimal treatment (7). Further-
more, scant data are available regarding options for the in-
tensification of treatment in anti-MDAS Ab-positive DM pa-
tients with RP-ILD who are already in a life-threatening
condition due to severe respiratory failure.

We herein report a case of CADM with RP-ILD in a pa-
tient with a life-threatening condition who had a poor prog-
nosis due to high ferritin levels and severe hypoxemia at the
initial presentation. Based on the presence of an inverse
Gottron’s sign, one of the characteristic cutaneous findings
of anti-MDAS Ab-positive DM, triple therapy was able to be
started immediately without awaiting the results of the anti-
MDAS Ab test. Furthermore, the early addition of PE to tri-
ple therapy proved instrumental in achieving early improve-
ment in his respiratory condition, and switching from
tacrolimus (TAC) to TOF was effective in achieving disease
remission.

The patient provided his written informed consent for the
inclusion of his details and imaging findings in this report.

8 |

Cutaneous findings of the patient. A) Inverse Gottron’s sign on the volar side of the meta-

Case Report

A 36-year-old man noticed skin eruptions on his hands in
mid-December of 2022. In early January 2023, he was ad-
mitted to our hospital with a 3-day history of worsening
dyspnea. He had no contributory medical history and was
not taking any medications.

On a physical examination, he had a fever (37.7°C) and a
low peripheral oxygen saturation (SpO:) of 94% on oxygen
using a reservoir mask at 10 L/min. Gottron’s sign was
identified on the dorsal side of the metacarpophalangeal and
interphalangeal joints, with an inverse Gottron’s sign on the
volar side of the metacarpophalangeal and interphalangeal
joints and the palm (Fig. 1A), a V-neck sign on the neck
and anterior chest, and a shawl sign on the posterior aspects
of the shoulders and upper back. No nailfold bleeding, my-
algia, or muscle weakness was detected. Fine crackles were
audible in both lung fields during auscultation.

Blood tests on admission showed the following: white
blood cells, 7,600/uL (neutrophils, 74.0%; lymphocytes,
13.0%; monocytes, 10.0%; eosinophils, 3.0%; basophils,
0%); hemoglobin, 15.6 g/dL; platelets, 27.6x10*/uL; aspar-
tate aminotransferase, 76 IU/L (normal, 7-38 TU/L); alanine
aminotransferase, 51 IU/L (normal, 4-43 IU/L); creatine
phosphokinase, 306 IU/L (normal, 57-197 IU/L); lactate de-
hydrogenase, 654 IU/L (normal, 124-222 IU/L); C-reactive
protein (CRP), 4.24 mg/dL (normal, <0.3 mg/dL); ferritin,
659 ng/mL (normal, 13-301 ng/mL); procalcitonin, 0.12 ng/
mL (normal, <0.50 ng/mL); and Krebs von den Lungen
(KL)-6, 832 U/mL (normal, <500 U/mL). The renal function
and urinalysis results were normal. The levels of B-D-glucan
were below the detection limit. On an arterial blood gas
(ABG) analysis, the partial pressure of arterial oxygen
(PaO,) was 80.7 mmHg on oxygen by a reservoir mask at
10 L/min. Polymerase chain reaction (PCR) testing of a na-
sopharyngeal swab for severe acute respiratory syndrome
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Figure 2. High-resolution computed tomography (HRCT) of the chest during the clinical course. A)

Chest HRCT on admission showed non-segmental ground-glass opacities (GGOs) and consolidations,
predominantly in the peripheral regions of both lungs. B) Immediately after four sessions of plasma
exchange (PE), improvements in bilateral GGOs and consolidations could be seen. C) Eleven days
after completing five sessions of PE, residual GGOs and reticular opacities were seen in both lungs.
D) Six weeks after switching from tacrolimus to tofacitinib, chest HRCT showed improvements in

residual GGOs and reticular opacities in both lungs.

coronavirus 2 yielded negative results.

High-resolution computed tomography (HRCT) of the
chest revealed non-segmental ground-glass opacities (GGOs)
and consolidations, predominantly in the peripheral regions
of both lungs (Fig. 2A). Therefore, CADM with RP-ILD
was suspected based on the typical cutaneous findings with-
out obvious muscle symptoms, laboratory findings, and
chest HRCT findings consistent with a rapidly worsening
respiratory condition. In particular, anti-MDAS Ab-positive
CADM was presumed, due to the presence of an inverse
Gottron’s sign, one of the characteristic cutaneous findings
of anti-MDAS5 Ab-positive DM.

Triple therapy was immediately initiated with methylpred-
nisolone (mPSL) pulse therapy (1,000 mg/day) for 3 days,
TAC (2 mg/day), and IVCY (750 mg/body). Pulse therapy
with mPSL was followed by oral prednisolone [PSL; 60 mg/
day (1 mg/kg/day)]. IVCY was administered every two
weeks.

Considering the likelihood of CADM with RP-ILD in this
patient with a life-threatening condition and a poor progno-
sis due to high ferritin levels and severe hypoxemia, we de-
cided to initiate additional PE the same day triple therapy
was started after obtaining informed consent from the pa-
tient. Two hours after the end of mPSL administration [1 h
after cyclophosphamide (CY) administration and 0.5 hours
after TAC administration]|, PE was started. PE was adminis-
tered 3 times a week with the following regimen: PE re-
placement fluid, 5% albumin, and target volume of replace-
ment fluid, 3.0 L (corresponding to 0.94 times the plasma

volume).

After admission, he was managed with nasal high-flow
(NHF) therapy, with an SpO, of 93% on NHF and 70%
oxygen at 40 L/min before the initiation of triple therapy.
An ABG analysis 15 min after the end of the first PE
showed that the PaO, was 144 mmHg, the alveolar-arterial
oxygen difference (AaDO,) was 307 mmHg on NHF with
70% oxygen at 40 L/min, and dyspnea was somewhat alle-
viated. Furthermore, an ABG analysis 7 h after the end of
the first PE showed a PaO. of 64.2 mmHg and an AaDO, of
212 mmHg on NHF with 45% oxygen at 40 L/min.

On the day of admission (day 1), because he was being
managed with NHF therapy, it was challenging to perform
muscle magnetic resonance imaging (MRI) to assess the
presence of myositis. Therefore, a muscle biopsy specimen
was obtained from the left vastus lateralis, but no significant
findings were observed. On day 5, a skin biopsy of an area
of erythema on the dorsal side of the metacarpophalangeal
joint of the right third finger showed hyperkeratosis in the
epidermis and mild perivascular infiltration of lymphocytes
in the dermis, consistent with the characteristic histological
findings of DM. Since an ABG analysis showed a PaO, of
80.0 mmHg and an AaDO. of 153 mmHg on NHF with
40% oxygen at 40 L/min, he was switched from NHF ther-
apy to oxygen via nasal cannula. On day 6, the trough con-
centration of TAC was 5.4 ng/mL, and the dose of TAC was
increased to 3 mg/day. On day 7, MRI of the thigh showed
no high short tau time inversion recovery (STIR) signal in-
tensity, but the results of anti-MDAS5 Ab testing at the initial
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presentation had been positive, with an anti-MDAS5 Ab titer
of 5,400 index (normal, <32 index). Anti-MDAS5 Ab-positive
CADM with RP-ILD was therefore diagnosed according to
Sontheimer’s definition (11).

On day 8, chest HRCT showed improvement in bilateral
GGOs and consolidations (Fig. 2B), and an ABG analysis
showed a PaO, of 67.3 mmHg and an AaDO, of 92.3
mmHg on oxygen via nasal cannula at 2 L/min, indicating a
good treatment response. Pulse therapy with mPSL was ad-
ministered for the second time. On day 12 (a day after com-
pleting the fifth PE), an ABG analysis showed a PaO, of
62.4 mmHg and an AaDO, of 49.1 mmHg on room air, so
he was successfully withdrawn from oxygen therapy. The
trough TAC was 7.3 ng/mL. Serum ferritin levels and anti-
MDAS Ab titers decreased to 494 ng/mL and 1,650 index,
respectively. However, PE was discontinued owing to the
development of anaphylactic symptoms during transfusion of
fresh-frozen plasma. No worsening of his respiratory condi-
tion was observed, even after PE was completed in five ses-
sions. On day 15, a second dose of IVCY was administered
at a dose of 1,000 mg/body. On day 22, chest HRCT re-
vealed residual GGOs and reticular opacities in both lungs
(Fig. 2C). Serum ferritin levels and anti-MDAS Ab titers in-
creased to 1,248 ng/mL and 2,080 index, respectively; there-
fore, the patient was transferred to the rheumatology depart-
ment of another hospital.

After transfer, he was treated with triple therapy, includ-
ing a third round of mPSL pulse therapy, two additional ad-
ministrations of IVCY (1,000 mg/body), and an increasing
dose of TAC. On day 25, the trough concentration of TAC
decreased to 6.8 ng/mL, so the dose of TAC was increased
to 4 mg/day. The trough concentration of TAC on day 32
was 8.7 ng/mL, but the trough concentration of TAC on day
39 decreased to 6.5 ng/mL, so the dose of TAC was further
increased to 5 mg/day. However, the serum ferritin levels
fluctuated between 600 and 800 ng/mL, the trough concen-
tration of TAC was 7.7 ng/mL on day 46, and chest HRCT
on day 47 showed no improvement in residual GGOs or re-
ticular opacities in either lung. Furthermore, the cytomega-
lovirus (CMV) antigenemia assay was positive without clini-
cal symptoms on day 34, so he was treated with valganci-
clovir for 2 weeks.

On day 48, the anti-MDAS Ab titers decreased to 965 in-
dex but remained high. Considering that the addition of
TOF to triple therapy would increase the risk of infection
due to severe immunosuppression, it was decided to switch
from TAC to TOF (10 mg/day) with the patient’s informed
consent for the administration of TOF, although this was not
reviewed by the local ethics committee. On day 57, the fifth
dose of IVCY was administered at a dose of 1,500 mg/body.
However, since serum ferritin levels remained high at 773
ng/mL on day 60, the TOF dose was increased to 20 mg/
day on day 61. Thereafter, serum ferritin levels tended to
decrease, and the patient was discharged on day 71. We ad-
ministered IVCY three more times at 1,500 mg/body while
tapering oral PSL and continuing TOF at 20 mg/day. On

day 85, the serum ferritin levels and anti-MDAS Ab titers
decreased to 254 ng/mL and 450 index, respectively. On day
91, chest HRCT showed improvement of residual GGOs and
reticular opacities in both lungs (Fig. 2D), and an ABG
analysis showed that PaO, was 87.1 mmHg, and AaDO, was
15.9 mmHg on room air. The cutaneous findings also im-
proved (Fig. 1B). Four months after discharge, using PSL
(15 mg/day) and TOF (20 mg/day), no increase was ob-
served in serum ferritin levels or anti-MDAS Ab titers, and
his respiratory condition and imaging findings remained sta-
ble, with no adverse events (Fig. 3).

Discussion

The inverse Gottron’s sign refers to papules or erythema
that develop around the finger joints on the palmar
side (12). Fiorentino et al. reported that, of 77 patients with
DM, including 13 CADM patients, 10 patients were positive
for anti-MDAS Ab, and 5 of those anti-MDAS5 Ab-positive
patients showed an inverse Gottron’s sign compared to only
2 of the MDAS5 Ab-negative DM patients (50% sensitivity
and 97% specificity) (2). Another study found that six of
seven DM patients with an inverse Gottron’s sign were posi-
tive for anti-MDAS Ab and showed complications of
ILD (13). Thus, the inverse Gottron’s sign is considered a
cutaneous finding that is highly specific for anti-MDAS5 Ab-
positive DM.

Chest HRCT can also help predict the presence of anti-
MDAS Abs in patients with DM and ILD. Tanizawa et al.
reported that, of 25 patients with DM with ILD, chest
HRCT findings of anti-MDAS5 Ab-positive DM with ILD
were characterized by a low consolidation/GGO pattern, ran-
dom GGO pattern, and the absence of a low reticulation pat-
tern (14). Notably, low consolidation/GGO patterns, which
characterized by lobe-predominant
segmental consolidations or GGOs with subpleural or peri-
bronchovascular distribution, were more frequently observed
in the anti-MDAS5 Ab-positive group (6 of 12 patients; 50%)
than in the anti-MDAS Ab-negative group (2 of 13 patients;
15%) (14). In the present case, chest HRCT at the initial
presentation showed non-segmental GGOs and consolida-
tions predominantly in the peripheral regions of both lungs,
features that corresponded to a low consolidation/GGO pat-
tern, suggesting the presence of anti-MDAS5 Ab. Given the
presence of an inverse Gottron’s sign in addition to the chest
HRCT findings in the present case, it was decided to imme-
diately initiate triple therapy without awaiting the results of
anti-MDAS Ab testing. Recognizing cutaneous findings spe-
cific to anti-MDAS Ab-positive DM, such as the inverse
Gottron’s sign, may aid physicians in the early diagnosis
and treatment of anti-MDAS Ab-positive DM with RP-ILD.

High ferritin levels and respiratory impairment are key
markers of a poor prognosis in patients with anti-MDAS Ab-
positive DM and RP-ILD. Isoda et al. reported pretreatment
ferritin levels of 2600 ng/mL and AaDQO, levels of 245
mmHg as predictors of poor prognosis for DM with RP-

were lower non-
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Figure 3. Clinical course of the patient, a 36-year-old man. Serum ferritin levels, anti-MDAS Ab
titers, trough concentrations of TAC, and treatment interventions are shown. Serum ferritin levels
and anti-MDAS Ab titers decreased during the PE period but re-increased after PE was completed in
five sessions. Despite continuing triple therapy, serum ferritin levels fluctuated around baseline levels,
and anti-MDAS Ab titers decreased but remained high. These levels gradually decreased after switch-
ing from TAC to TOF. IVCY: intravenous cyclophosphamide, mPSL: methylprednisolone, PE: plas-

ma exchange, PSL: prednisolone, TAC: tacrolimus, TOF: tofacitinib

ILD, and the 6-month survival rate for patients with both
factors was 0% (15). Fujiki et al. showed that initial ferritin
levels of 2450 ng/mL, AaDO, 230 mmHg, and GGO >5%
in the middle lobe were factors associated with a poor prog-
nosis for patients with anti-MDAS Ab-positive DM with
ILD (16). In an analysis of 497 patients with myositis-
associated ILD, an age at onset of 260 years old, CRP level
of 21 mg/dL, SpO. <95%, and anti-MDAS5 Ab positivity
were identified as initial predictors of a poor prognosis (17).
Therefore, when considering the early initiation of combined
immunosuppressive therapy or intensification of treatment
for patients with anti-MDAS Ab-positive DM with RP-ILD,
in addition to serum ferritin levels and oxygen demand,
evaluations of the age at the onset, CRP levels, and chest
HRCT findings are also critical. In the present case, a CRP
level of 21 mg/dL, serum ferritin level of 2600 ng/mL, and
high oxygen demand were observed at the initial presenta-
tion. In addition, based on the presence of an inverse Got-
tron’s sign and chest HRCT findings of GGO >5% in the
middle lobe, a diagnosis of anti-MDAS5 Ab-positive CADM
with RP-ILD and a very poor prognosis was presumed.

The early initiation of combined immunosuppressive ther-
apy appears to provide the highest chance of a survival for
patients with anti-MDAS5 Ab-positive DM with RP-ILD, and
additional therapies, such as PE, TOF, or RTX, may play
critical roles in the therapeutic armamentarium for refractory
patients who do not respond to combined immunosuppres-
sive therapy (10). However, data on the intensification of

treatment for patients with anti-MDAS Ab-positive DM and
RP-ILD who are already in a life-threatening condition due
to severe respiratory failure are lacking.

Compared with anti-MDAS Ab-negative DM patients, pre-
treatment serum levels of interleukin (IL)-6, IL-10, IL-18,
macrophage colony-stimulating factor, interferon (IFN)-o,
and ferritin were significantly elevated in anti-MDAS5 Ab-
positive DM patients, suggesting that the activation of
monocytes and macrophages underlies the pathophysiology
of anti-MDAS Ab-positive DM (8). Gono et al. reported that
serum ferritin and IL-18 levels were significantly reduced in
patients with anti-MDAS Ab-positive DM and ILD who re-
sponded to treatment (18). In addition, the anti-MDAS5 Ab
titer is reported to be directly related to the disease activity
and prognosis in anti-MDAS Ab-positive DM with RP-
ILD (4). PE, which can reduce anti-MDAS5 Ab titers and
levels of various cytokines, may thus be effective against
anti-MDAS Ab-positive DM with RP-ILD. Several recent re-
ports have described the efficacy of PE in patients with anti-
MDAS Ab-positive DM and RP-ILD who have proven re-
fractory to combined immunosuppressive therapy. Abe et al.
showed that, in 10 patients with anti-MDAS Ab-positive DM
with PR-ILD who were refractory to triple therapy, the 1-
year survival rate of the 6 patients treated with PE was sig-
nificantly higher (100%) than that of the 4 patients without
PE (25%) (19). Similarly, Shirakashi et al. showed that, of
13 patients with anti-MDAS Ab-positive DM with ILD who
were refractory to triple therapy, the 3-year survival rate of
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the 8 patients treated with PE (62.5%) was significantly
higher than that of the 5 patients without PE (0%) (20).
Saito et al. reported that, in 6 patients with anti-MDAS Ab-
positive CADM with RP-ILD who were refractory to triple
therapy and underwent PE (median time from diagnosis to
start of PE, 11.5 days), the 2 who died had higher AaDO,
levels, more severe lung lesions at initiation of PE, and a
longer period before initiation of PE than the 4 who sur-
vived, suggesting that the early initiation of PE may im-
prove the prognosis by preventing ILD progression (21).

However, in PE for patients with MDAS Ab-positive DM
with ILD, the indication criteria for PE, timing of PE initia-
tion, and the ideal number and frequency of PE sessions
have not been established. Takahashi et al. reported that, in
patients with anti-MDAS Ab-positive DM with RP-ILD,
high ferritin levels and oxygen demand may be factors influ-
encing the initiation of PE, and the early initiation of PE
may be useful until effects are achieved from CY, which
might be the key drug in triple therapy (22).

To our knowledge, no case report has described cases
where PE and triple therapy were started on the same day.
However, in the present case, since the patient was consid-
ered to have CADM with RP-ILD, specifically anti-MDAS
Ab-positive CADM, and had a life-threatening condition
with a poor prognosis due to high ferritin levels and severe
hypoxemia at the initial presentation, PE was initiated im-
mediately after starting triple therapy. In a report by
Shirakashi et al., in 8 patients treated with PE 1-3 times a
week for 3-15 consecutive weeks, there was no significant
difference in the number of PE sessions between the sur-
vival and fatal outcome groups [median of 8.0 sessions (in-
terquartile range 8.0-14.5) and 12.0 sessions (11.0-15.0), re-
spectively] (20). Furthermore, in the aforementioned reports,
the number and frequency of PE sessions were a median of
9.5 sessions (interquartile range 4-10) every other day to 16
sessions (14-22) approximately 3 times a week after the in-
itial performance on 2 consecutive days (19, 21). In the pre-
sent case, PE was performed for 5 sessions over 11 days, 3
times a week, with no consecutive days, and the number of
PE sessions was less than that in previous reports. However,
the improvement in chest HRCT findings and decrease in
serum ferritin levels, anti-MDAS Ab titers, and AaDO, levels
during the PE period are indicative of the beneficial effects
of PE. The present case thus suggests that the early addition
of PE to triple therapy, such as on the day of starting triple
therapy, may be effective for patients with anti-MDAS Ab-
positive DM with RP-ILD who have a life-threatening con-
dition due to severe respiratory failure, with treatment con-
tinued until the effects of immunosuppressive drugs appear.

Concerns have been raised regarding the efficacy of extra-
corporeal elimination of administered drugs when perform-
ing PE. The extracorporeal elimination efficacy of a given
drug depends on the volume of distribution (Vi) and protein
binding (PB) of the drug, as well as the exchanged plasma
volume, intercompartmental equilibration of the drug, and
endogenous clearance (23). In general, drugs with low V

(<0.2 L/kg) and/or high PB (>80%) are theoretically more
likely to be removed by PE than others (23). For a 50% re-
duction in pretreatment levels, the replacement volume of a
given PE treatment would have to be equal to 0.7 times the
Va of the drug (24). Prednisone, a corticosteroid that is con-
verted to PSL, is highly bound to plasma proteins (90-95%)
and has a moderate Vi (0.6-0.7 L/kg). Stigelman et al. re-
ported that the amount of combined prednisone and PSL re-
moved by PE in 2 patients starting at 0.42 and 1.16 h after
oral prednisone administration was 0.83% and 0.74%, re-
spectively, of the administered prednisone dose (25). Szefler
et al. reported that mPSL was also highly bound to plasma
proteins (77%) and had a moderate Vi (1.4 L/kg), and the
disposition rate of mPSL was similar to that of PSL (26).
Therefore, similar to PSL, the amount of mPSL removed by
PE was expected to be minimal. TAC is highly bound to
plasma proteins (75-99%) and has a large and variable Vd
(0.85-65 L/kg), and its levels appear relatively unaffected by
PE (27, 28). CY was shown to be weakly bound to plasma
proteins (13.4+£5.3%) with a moderate Vi (0.7 L/kg), sug-
gesting that the amount of CY removed by PE was mini-
mal (24, 29). Drug dosing should preferably be performed
after PE; however, given the minimal removal of PSL,
mPSL, TAC, and CY by PE, administration of PE for anti-
MDAS Ab-positive DM with RP-ILD may be feasible even
on the day of starting triple therapy.

TOF is a Janus kinase (JAK) inhibitor that mainly inhibits
JAK1 and JAK3 and suppresses the signaling of various cy-
tokines, such as type I IFNs (IFN-o/fB), IL-6, IL-7, 1L-10,
IL-15, and IL-21, by inhibiting the JAK-signal transducer
and activator of the transcription signaling pathway (30).
Several reports have demonstrated the efficacy of TOF in
patients with anti-MDAS Ab-positive DM and ILD. Chen et
al. reported that, in 18 patients with early stage anti-MDAS
Ab-positive amyopathic DM with ILD who received gluco-
corticoid combined with TOF (10 mg/day) as initial treat-
ment, the 6-month survival rate was 100%, and significant
improvements in serum ferritin levels and chest HRCT find-
ings were observed (31). Kurasawa et al. reported that,
among 5 patients with anti-MDAS Ab-positive DM with
ILD who were refractory to triple therapy and received TOF
(10 mg/day) 5-15 days after starting triple therapy, 3 sur-
vived, while 2 died (32). They also reported that the survival
rate of patients who received TOF was significantly better
than that of historical controls before TOF (32). However,
patients treated with combined immunosuppressive therapy
and TOF reportedly experience complicated adverse events,
particularly viral infections. Chen et al. reported that infec-
tious adverse events were observed in two cases (one of uri-
nary tract infection and one of possible invasive fungal in-
fection) (31). Kurasawa et al. reported that infectious ad-
verse events were frequently observed, including viral infec-
tions (all five cases of CMV reactivation, three cases of her-
pes zoster, and one case of adenovirus cystitis), four cases
of bacterial infection, two cases of fungal infections, and
one case of lymphoproliferative disease with Epstein Barr
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virus activation (32). They also reported that, in all three
survivors, the conditions of the patients were well controlled
by reducing the number of administered immunosuppressive
drugs, including TOF, from four within three to six months
of starting treatment (32). Another report confirmed the effi-
cacy of switching from IVCY and TAC to TOF (10 mg/day)
in anti-MDAS Ab-positive DM with ILD refractory to triple
therapy with additional PE (33).

In the present case, despite triple therapy with additional
PE, serum ferritin levels fluctuated around baseline levels,
the anti-MDAS Ab titers decreased but remained high, and
chest HRCT revealed residual GGOs and reticular opacities
in both lungs, suggesting that the patient was not in remis-
sion. Several studies have reported that the efficacy and
safety are correlated with trough concentrations. Suzuka et
al. showed that early therapeutic intervention with a combi-
nation of glucocorticoids, and an initial high-trough level
TAC (15-20 ng/mL) was effective for DM with acute/sub-
acute ILD (34). Tsuji et al. showed that triple therapy, with
the trough concentration of TAC adjusted to within the
range of 10-12 ng/mL, was effective for anti-MDAS5 Ab-
positive DM with ILD (9). In the present case, the TAC
dose was increased from 2 to 5 mg/day, but the trough con-
centration of TAC remained below 10 ng/mL, suggesting
that the insufficient dose of TAC may have been related to
resistance to triple therapy with additional PE. An attempt to
increase the dose of TAC may have been a treatment option,
but the effect of TAC was thought to be limited, since the
blood concentration of TAC was unstable. After carefully
evaluating the risk-benefit balance of adding TOF to triple
therapy, we decided to switch from TAC to TOF (10 mg/
day).

Ida et al. reported a case series of anti-MDAS Ab-positive
DM patients with RP-ILD treated with TOF (20 mg/day)
due to an inadequate response to triple therapy and TOF (10
mg/day), in which 4 of 6 patients improved (35). They also
reported that all six patients developed at least one infection,
including five cases of CMV reactivation, one case of pul-
monary aspergillosis, one case of herpes zoster, and one
case of herpes simplex keratitis; however, all infections re-
sponded well to treatment (35). In the present case, no de-
crease in serum ferritin levels was observed even after
switching from TAC to TOF (10 mg/day); therefore, the
TOF dose was increased to 20 mg/day. Serum ferritin levels
and anti-MDAS Ab titers then decreased, chest HRCT find-
ings resolved, and the dose of glucocorticoids was tapered
smoothly with no adverse events, such as infection, achiev-
ing disease remission. Switching from TAC to TOF may
thus be effective in anti-MDAS Ab-positive CADM with
RP-ILD, which is refractory to triple therapy with additional
PE.

In conclusion, when treating CADM with RP-ILD in a
patient who already has a life-threatening condition with a
poor prognosis due to high ferritin levels and severe hypoxe-
mia, recognizing the characteristic cutaneous findings of
anti-MDAS Ab-positive DM may help physicians initiate tri-

ple therapy immediately without waiting for the results of
anti-MDAS Ab testing. Additional PE on the day of starting
triple therapy may be effective not only for reducing serum
ferritin levels and anti-MDAS5 Ab titers but also for achiev-
ing early improvement of the respiratory condition. Further-
more, switching from TAC to TOF may be effective in
achieving disease remission in anti-MDAS Ab-positive
CADM with RP-ILD refractory to intensive immunosuppres-
sive therapy. Evolutions in treatment strategies using addi-
tional therapies, such as PE and TOF, will hopefully lead to
better clinical outcomes for anti-MDAS Ab-positive CADM
with RP-ILD in patients who already have a life-threatening
condition due to severe respiratory failure.
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