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ABSTRACT

Anti-melanoma differentiation-associated protein 5
(MDAS5) antibody-positive dermatomyositis (MVDA5-DM) is
frequently complicated with rapidly progressive-interstitial
lung disease (RP-ILD). The prognosis of MDA5-DM with
RP-ILD is mostly poor despite intensive treatment with

a combination of high-dose glucocorticoids and single
conventional immunosuppressants. It was reported

that the triple therapy (high-dose glucocorticoids,
cyclophosphamide and tacrolimus) was more effective
than a combination of high-dose glucocorticoids and
stepwise addition of immunosuppressants. In addition,
the efficacy of tofacitinib 10 mg/day for MDA5-DM with
RP-ILD refractory to the triple therapy was suggested.
However, the effect of those therapies was evaluated
only in comparison to the historical control. Moreover,
more importantly, there are still refractory patients even
if treated with those therapies. In this case series, we
report six MDA5-DM cases with RP-ILD in which the dose
of tofacitinib was increased from 10 mg to 20 mg/day
due to poor response to the triple therapy, followed by
tofacitinib 10 mg/day. Four of six patients improved after
dose escalation of tofacitinib, while two non-responders
died. All six patients developed at least one infection
including five cases of cytomegalovirus reactivation, one
pulmonary aspergillosis, one herpes zoster and one herpes
simplex keratitis. These cases suggest that the dose
escalation of tofacitinib can be an option for MDA5-DM
patients refractory to 10 mg/day of tofacitinib and other
immunosuppressants although the risk of infection is a
concern. The risk—benefit balance of the dose escalation of
tofacitinib should be carefully assessed in each case.

INTRODUCTION

Dermatomyositis is an idiopathic inflam-
matory myopathy that can affect the skin,
muscles, joints and lungs. Clinical pheno-
types of dermatomyositis differ according to
myositis-specific antibodies. Anti-melanoma
differentiation-associated protein 5 (MDAD)
antibody-positive dermatomyositis (MDADb-
DM) is characterised by typical skin lesions.
Asian MDAb5-DM patients often lack muscle
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= There are still refractory patients with anti-
melanoma differentiation-associated protein 5
antibody-positive dermatomyositis (MDA5-DM) with
rapidly progressive-interstitial lung disease (RP-ILD)
even if treated with triple therapy (high-dose glu-
cocorticoids, cyclophosphamide and tacrolimus) and
tofacitinib 10 mg/day.

WHAT THIS STUDY ADDS

= We report the largest series of patients with MDA5-
DM with RP-ILD treated with tofacitinib 20 mg/day
due to inadequate response to previous treatment
including triple therapy (high-dose glucocorticoids,
cyclophosphamide and tacrolimus) and tofacitinib
10 mg/day.

= Four of six patients improved after the dose escala-
tion of tofacitinib.

= Although all patients developed at least one infec-
tion, every infection was controllable.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY
= Dose escalation of tofacitinib could be a treatment

option for refractory MDA5-DM, considering a
risk—benefit balance.

symptoms and frequently present with rapidly
progressive-interstitial lung disease (RP-ILD),
while non-Asian MDAbJ-DM patients have
more frequent myositis and less frequent
RP-ILD than Asian MDA5-DM.'™" The prog-
nosis of MDA5-DM patients with RP-ILD is
poorer than those without RP-ILD despite
conventional immunosuppressive treatment.”
Tsuji et al reported that the early use of the
triple therapy (high-dose glucocorticoids,
cyclophosphamide and calcineurin inhib-
itor) was more effective than the combination
of high-dose glucocorticoids and stepwise
addition of immunosuppressants.” Recently,
the efficacy of tofacitinib 10mg/day for
MDAbJ-DM patients refractory to the triple
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therapy has also been reported.” However, there are still
refractory patients even if treated with those therapies.
Here, we reportsix cases of MDA5-DM Japanese patients
who received an increased dose of tofacitinib of 20 mg/
day because of poor response to the triple therapy and
tofacitinib 10mg/day. All surviving patients gave their
informed consent before their inclusion in this report.

CASE PRESENTATION

Six MDAbB-DM patients were identified and were observed
from March 2020 to August 2022. The mean age at diag-
nosis was 55.5 years old, and three of six cases were females
(table 1 and online supplemental figure 1). All patients
fulfilled Bohan and Peter’s criteria'’ and/or Sontheim-
er’s criteria'' for clinically amyopathic dermatomyositis
and presented with RP-ILD. Anti-MDAb antibody titres
at diagnosis were markedly elevated in all patients, and
ferritin and Krebs von den Lungen-6 (KL-6) levels were
also high in most cases. Before increasing the dose of
tofacitinib, all patients received the triple therapy (high-
dose glucocorticoids, cyclophosphamide and tacrolimus)
and additional tofacitinib 10 mg/day. In addition, four of
six patients underwent plasma exchange.

The reasons for increasing the dose of tofacitinib to
20mg/day were worsening respiratory involvement in
five cases and deteriorating skin lesions combined with
worsening cough and laboratory parameters in one case.

Clinical conditions and laboratory findings were
improved in four cases after the escalation of the dose of
tofacitinib, while two cases under mechanical ventilation
at the time of the escalation died of worsening RP-ILD.
All patients were administrated either cotrimoxazole or
atovaquone for pneumocystis pneumonia prophylaxis.
Cytomegalovirus reactivation was defined as the posi-
tivity of the cytomegalovirus antigenemia assay with or
without clinical symptoms. Cytomegalovirus reactivation
occurred in five cases, and two of five cases experienced
the second episodes of cytomegalovirus reactivation after
recovery from the first reactivation. Pulmonary asper-
gillosis and herpes zoster developed in one case each.
One patient discontinued tofacitinib 16 months after the
escalation of the dose of tofacitinib because of herpes
simplex keratitis, and another patient reduced tofaci-
tinib to 10 mg/day 5months after the escalation because
of pulmonary aspergillosis. We intended to taper and
discontinue glucocorticoids at first, tacrolimus next and
finally tofacitinib. None of the surviving cases relapsed
during the observation period.

A clinical course of the representative case (case #4)
is shown in figures 1 and 2. A 47-year-old man with no
pre-existing medical conditions visited a local physician
for a low-grade fever, cough and skin rash on his finger-
tips and eyelids. Chest X-ray showed trivial ground glass
opacity at the base of the bilateral lungs. Dermatomy-
ositis was suspected due to a distinctive skin rash, but
watchful waiting was chosen because of the absence of
muscle symptoms and normal myogenic enzyme levels.

Two months later, his respiratory condition worsened
rapidly, then he was referred to our hospital and urgently
hospitalised the same day. He was diagnosed with clin-
ically amyopathic dermatomyositis and associated inter-
stitial lung disease based on the presence of specific
skin lesions including Heliotrope’s rash, Gottron’s and
inverse Gottron’s sign, and RP-ILD. His anti-MDAb5 anti-
body was found to be positive later, and his diagnosis of
MDA5-DM was confirmed. Although he was immediately
treated with methylprednisolone pulse therapy, followed
by the triple therapy (high-dose prednisolone, cyclo-
phosphamide and tacrolimus), his respiratory condition
still worsened. He commenced tofacitinib 10 mg/day in
combination with another course of methylprednisolone
pulse on day 34 and plasma exchange on day 46. His
serum ferritin and KL-6 levels apparently decreased by
exchanging his plasma, although proteins contained in
plasma are generally removed by plasma exchange and
decrease regardless of actual disease improvement. Chest
CT findings on day 61 in bilateral lower lobes appeared
to be slightly improved compared with the ones on day
46. However, despite those therapies, new ground-glass
opacity (GGO) was still emerging in the bilateral upper
lobes, accompanied by worsening dyspnoea and PaO2/
FiO2 ratio. Therefore, we judged that the disease activity
as a whole was uncontrolled and decided to increase the
dose of tofacitinib from 10 mg/day to 20 mg/day on
day 63. After the tofacitinib dose escalation, his respi-
ratory status gradually improved, and GGO markedly
decreased. The dose of glucocorticoids was successfully
tapered, and he was discharged on day 112. Tofacitinib
was discontinued due to herpes simplex keratitis at 16
months. During the 19-month observation period, this
case had neither relapse nor severe infection.

DISCUSSION

MDADBS-DM is a rare autoimmune disease, and there is no
randomised controlled trial regarding MDA5-DM due to
its rarity and high mortality. Thus, there is no standard
treatment for MDAB-DM at the moment, but some ther-
apeutic strategies have been suggested. In a single-arm
prospective study reported by Tsuji et al, patients who
received the triple therapy including high-dose gluco-
corticoids, cyclophosphamide and calcineurin inhibitors
showed a better survival rate than the plural historical
controls who received stepwise addition of immunosup-
pressants.” Currently, the triple therapy is widely used as
first-line therapy for MDA5-DM in Japan. On the other
hand, Kurasawa et al reported that four of five patients
with MDAb5-DM refractory to previous therapy including
triple therapy improved by administration of tofacitinib
10mg/day.® Chen et al reported in their prospective
study that the survival rate was better in patients treated
with tofacitinib 10mg/day than in the historical controls
without tofacitinib."® Regarding tofacitinib 10mg/
day, several case reports suggest its efficacy for MDAb-
DM 13 However, even with additional tofacitinib

2

Ida T, et al. RMD Open 2023;9:2002795. doi:10.1136/rmdopen-2022-002795


https://dx.doi.org/10.1136/rmdopen-2022-002795

0
(]
(7]
©
[}
n
©
(]
=
(7]
(2]
-
(]
>
=
(3]
()
c
c
o
o

ewoj||ibiadse Aeuowind
‘(201m1) UOREBAROBBI AND

(uonosyul
0} 8Np) uole[edss Jaye shkep
2.1 Rep/Buig| 0} peonpey

(panocadwi a1em
unley ‘ejnded s,uoi0H
‘Buiybnoo) panoiduwi)

Gt Aeg
61 Aeq
L Reg

unIsy
pajens|e ‘sjnded s,uoi}on
pue Buiybnoo jo Bujuasiop

§40L ‘OVL ‘AD ‘0D
0/v/y

JIB WOOJ/IB WOOI/IB WooY

(801M3) UOREBAOBBI AND

SUON

(panoadw
aJom unIe) ‘elbeAw
‘eaoudsAp) panosduwi|

g¢ Aeg
L1 Ae@
L keg

unylIe)
paiens|e ‘elbjeAw pue
eaoudsAp jo Bujuasiop

§40L ‘OVL ‘AD ‘0D
0/5/S

JIe Wool
/JIe WOoOJ/JIe Wooy

siesay xajdwis sadiaH

(uonoayul
0} 8Np) UoI}e[edSd Jaye
Syjuow 9| panunuoasiq

(panoadwi a1em sBuipuly
19 ‘Buipuewsp uabAxo
‘eaoudsAp) panosdw

€9 Aeg
¢ Aeq
L Reg

(61319]
MaU ‘ONjel 4/d pasesiosp
‘eaoudsAp jo Bujussiop

3d ‘§40L1 ‘OVL ‘AD ‘0D
0/9/9

B|NUUED [BSBU/RINUUED
|eseu/e|nuueD |eseN

uoljeAi}oBaI AIND

VN

(@71-dy o3 enp aunjrey
Aoresdsay ‘e Aeq) peeq

21 Aeg
0l Aeq
L keg

0D
MaU ‘ONel 4/d paseslosp
‘eaoudsAp jo Bujuasiopy

3d ‘§40L ‘OVL ‘AD ‘0D
9/9/9

uole|lJuUsA
[eoluBYO8W/UOIE|IIUSA
[eOIUBYOBW/XSBW JIOAISS8Y

*qIuIloB)O} YO ‘snwiljoloe) ‘Oy/] ‘eseasip Bunj [ensieiul aaissaiboid Apides ‘qTl-dY ‘olred gol4/20ed ‘olel 4/d
‘abueyoxe ewseld ‘34 ‘o|geoldde jou ‘vN ‘G ulejoid paleloosse-uoijeijuaIayIp BLOUBDW ‘GYJN ‘Bjew ‘N ‘9-usbunT usp uoA sgaiy ‘9-Ty ‘Anoedo sseiBb-punoib ‘QHY ‘splooipoooon|b ‘Qn) ejews) 4 ‘epiweydsoydojohd ‘AD ‘sniinojebawoifo ‘AND
'S9SBO ||B Ul UOIe[BdSs ai0jeq Aep/BwiQL sem 4O Jo asop oy §
o' UOIJeLLIOJUI PB|IBIOP 1O} /2 J0 BMESEINY JO ADN)S BU} 89S "SUOISS| Bunj JO JUSIXS dU} SE P2I0S 8lom spjaly Bun| pajesyjyul jo siequnN

"VSIN3 8ui Aq painsesw sem Apoguue GyaiN-iuyt

(1 Aep=) INQ-SVAIN 40} suswiieal} aAissaiddnsounwiwl Buipess Jo 81ep sy} se paulyep sem auljesegd,

19)802
sadiaH ‘uoljeAiloeal AND

SUON

(panoadwy
asam sbuipuy |9 ‘Buipuewsp
uabAxo ‘esoudsAp) panoidw|

g1 Aeq
9 Aeq
L keg

0ODHY MaU ‘Oljel 4/d PasEaIoap

‘eaoudsAp jo Bujuasiopy

3d ‘§401 ‘OVL ‘AD ‘0D
0/5/S

Jre woou/Adessyy
[eseu/e|nuue |[eseN

uoljeAioBal AIND

VN

(@i-dd o}
anp ain|iey Aiojesidsay
‘8 Aep) peaq

ve Aeg
1 Aeq
L keg

0HH Mau
‘oljel 4/d paseaiosp
‘eaoudsAp jo Bujuasiopy

3d ‘§401 ‘OVL ‘AD ‘0D
9/9/%

uole|lJuUsA
|eoIuBYO8W/UOIIE|IIUSA
[eolUBYOBWI/IIe WOooY

SU0I}oBU|

Juswanoadw
Jaye 4O JO uoldNpal/uolenunuodsIq

SWOoIN0 [eolulD
Luoneease 401
Aep/Buigl 401 Jo vels
Adeiayy ajduy Jo pels

40O O 8SOp 8y} JO UOI1e[e0ss 10} SUOSEDY

401
JO SSOP Y} JO UOIJe[e0SS 81048( JUsWIesl |

tspjel Bun| pejesyul Jo ON

puewsp uabAxQ

VYN/YN/VYN VN/VN/WN v LY/ LYE/78E ¥1/68/9. VN/09L/VN ¥9/022/05€ (BH ww) ones 4/d
0€/0S€+/0SHE 12/00,2/0S9€ G/006/0599 00€£/056/00.€ 1£/0022/0022 0./00€/0502 H(xepui) 2e>) av Svaw
GS/E76/16. 19/612/19 02/56¢/258 €V91/26S1/S8 )+ ¥€1/6562/096 229/€61/6821 ((1p/6U) 0°09-0"2+) unIeS
€26/LEEL/SY0 L 98¥/8LgkH/VEY 66€/29./589 2i7ee/eLS/09¢€ 92S/v95/941 0LE/¥7€/208 (Qu/n) 005>) 9-H
LEpL/EYe/SOLL 1£2/€6/992 0LS/LLV/SYLL 60L/gLe/Ley 8V€1/625/089 SOL/PEL/98L (M) 028€-528) e1hooydwAT
10°0/2€°0/SL°0 10°0/+0°0/19k 10°0/S0°0/¥9°0 82°€/16°€/S0°9 20°0/€0°0/60°C €0'%/2€°6/61°0 ((Ip/Bw) ¥1°:0-00°0) dHO
0.2/987/60€ 661/21£/692 G61/02€/8€€ 125/8€€/229 G9z/e62/181 111/882/€6€ ((/n) gee—vel) HaT

(uoneAIasqo 1seT/Uoiie[eosSe-asop 401 JO dWi} 8y} je/,8uljeseq) eyep Alojeloge]
+ . " + + + (@71-dy) bung
- + + - - - ior
- + - - + + o|osn\
+ + + + + + uns

LOUI|9SEQ 1B JUSWSA|OAUI [BD1UllD

syjuow g syjuow g| syjuow g shep gf syjuow 9| sAep gy pouad uoneniesqO

4/99 4/L /Ly IN/8S /vy /4L Xo5/96y

9 S v € @ 8 Jequnu asep

8SIN09 [2OIUI[D PUB BUII8SE] 1B SONISLe1oBIBYD S,1Uslled

I SlqeL

lda T, et al. RMD Open 2023;9:2002795. doi:10.1136/rmdopen-2022-002795



Methylprednisolone

1,000mg/day x 3days
60
40

20 Prednisolone
0
[mg/day]  Tacrolimus (adjusted to retain 12-hour blood trough levels within the range of 10-12ng/mL)
Tofacitinib 20mg/day
Cyclophosphamide
Plasma exchange 4 544343348048348048034808 440 44048
2,000 @ 7,000
= ’ =
E -+-KL-6 5
£ 1,500 . : 5000 =2
= ) Anti-MDAS antibody > =
@ \ . Z
&—2 @D P/F ratio 4,000 g
— 1,000 h=
= =]
E 3,000 .,f
) 3
| g 500 2,000 %
(= =
= 1,000 <
Discharged on day 112
0 0

1 5 10 15

20 25 30 35 40 45 50

55 60 65

70 75 80 85 90 95 100 105 [Day]

Figure 1 Clinical course of case #4. P/F ratio, PaO2/FiO2 ratio, mm Hg; KL-6, Krebs von den Lungen-6; MDA5, melanoma

differentiation-associated protein 5.

10mg/day, there are still refractory cases with worsening
RP-ILD. A new option for treatment is required.
Previous clinical trials suggested the dose-dependent
efficacy of tofacitinib in patients with ulcerative colitis'*
and rheumatoid arthritis.'” Based on the result demon-
strating a higher remission rate in the 20 mg/day group
than in the 10 mg/day group, 20 mg/day of tofacitinib was
approved for ulcerative colitis. To the best of our knowl-
edge, this is the first case series of MDA5-DM patients
who were refractory to 10 mg/day of tofacitinib and other
immunosuppressants and treated with tofacitinib 20 mg/
day apart from a single-case report by Ohmura et al.'® The
case reported by Ohmura ef al was a 55-year-old man who
had MDAbJ-DM with RP-ILD. After he did not respond
to the triple therapy followed by tofacitinib 10 mg/day,
dose-escalation of tofacitinib to 20mg/day was decided
and improved his disease. In our cases, four of six patients

also improved clinically after tofacitinib dose escalation
from 10 mg/day to 20 mg/day, which was consistent with
previous data showing dose-dependent efficacy in ulcer-
ative colitis and rheumatoid arthritis.'* °

Our experience suggests that 20mg/day of tofacitinib
could be a useful treatment option for MDA5-DM patients
with poor response to intensive therapies including 10mg/
day of tofacitinib. On the other hand, attention should be
given to an increased infection risk when using 20mg/ day of
tofacitinib. While a similar safety profile of tofacitinib 20 mg/
day compared with 10mg/day was reported in patients with
ulcerative Colitis,14 17 tofacitinib showed a dose-dependentrisk
of total mortality, venous thromboembolism and infection in
rheumatoid arthritis.'® ' As a result, tofacitinib 20mg/day
was approved for ulcerative colitis but not for rheumatoid
arthritis. In addition to the above, concomitant use of high-
dose glucocorticoids and multiple immunosuppressants is

OO

% e e

L L
Day 1 Day 34
(On admission) (At starting TOF)

Day 46
(At starting PE)

Day 61
(At increasing TOF)

Day 72
(After increasing TOF) (Before discharge)

Figure 2 Changes in chest CT findings of case #4. PE, plasma exchange; TOF, tofacitinib.

Day 100
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8 Connective tissue diseases

assumed when using 20mg/day of tofacitinib for MDA5-DM
patients. Indeed, five of our six cases developed cytomegalo-
virus infection including two cases of recurrent infection. Of
the six patients, one herpes simplex keratitis, one pulmonary
aspergillosis and one herpes zoster also occurred. All infec-
tions observed in our cohort responded well to treatments,
and no cases developed serious outcomes.

Additionally, more caution is warranted regarding drug
interactions with CYP3A4 inhibitors like tacrolimus and
cyclosporine when the dose of tofacitinib is escalated.
The trough levels of those immunosuppressants should
be monitored to avoid side effects, especially when
administered with 20 mg/day of tofacitinib.

Several studies have reported poor prognostic factors
in MDA5-DM.* * In this case series, all six patients had
multiple risk factors (RP-ILD, lymphopenia, elevated
ferritin). Thus, our experience should imply that the
dose escalation of tofacitinib was effective for refractory
MDAS5-DM patients even with multiple risk factors. On the
other hand, two fatal cases were already under mechan-
ical ventilation at the time of tofacitinib dose escalation.
It might be difficult to save a case whose pulmonary
involvement has already severely progressed, even with
any intensive therapies including tofacitinib 20 mg/day.

Many limitations exist due to the nature of the case series;
however, our experience suggests that dose escalation of
tofacitinib could be an option for refractory MDA5-DM
patients to 10mg/day of tofacitinib and other intensive ther-
apies like the triple therapy. An increased risk of infection is
a concern, and a risk-benefit balance of the dose escalation
should be carefully assessed in each case.
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