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Abstract
The objective of the study was to determine the clinical features and treatment course in Canadian patients with dermato-
myositis (DM) associated with the anti-melanoma differentiation-associated gene 5 antibody (MDA5). A retrospective chart 
review of consecutive patients with anti-MDA5 antibody DM from two Canadian tertiary care centre between 2014 and 2018 
was done. Twenty-one consecutive cases of anti-MDA5-positive DM were identified. Median age at diagnosis was 52 years, 
71% Asians, predominantly Chinese, and 29% Caucasians. In this case series, all patients had either typical DM rash, or 
vasculopathy and ulceration unique to anti-MDA5-positive DM. 38% of the patients had rapid progressive (RP)-interstitial 
lung disease (RP-ILD), 33% had chronic ILD and 29% had asymptomatic ILD. Anti-Ro52 positivity was more prevalent in 
RP-ILD. Mortality was high in the RP-ILD group, with five deaths in eight patients. Lung transplant was life-saving interven-
tion for three of the RP-ILD patients who survived. A review of the literature in treating RP-ILD associated with anti-MDA5 
is presented. Although evidence is limited to small case series, cyclophosphamide (CYC) for refractory skin lesions, and CYC 
or mycophenolate mofetil plus a calcineurin inhibitor or rituximab (RTX) for RP-ILD appear efficacious. This is the largest 
North American case series of anti-MDA5-positive DM patients to date. There is a wide spectrum of clinical presentation 
of this entity. Survival is poor in those with RP-ILD; early aggressive immunosuppression and timely lung transplant were 
life-saving in our patients with RP-ILD.

Keywords  Melanoma differentiation-associated protein 5 · Interstitial lung disease · Amyopathic dermatomyositis · Lung 
transplantation

Introduction

Dermatomyositis (DM) is a heterogeneous group of systemic 
autoimmune rheumatic disorders typically characterized by 
muscular and extra-muscular manifestations particularly 
skin and lung of varying severity. Specific myositis-specific 
autoantibodies (MSAs) are associated with characteristic 
clinical phenotypes, which may assist in diagnosis, treatment 
and prognostication of DM and related complications [1].

Melanoma differentiation-associated gene 5 (MDA5), 
an RNA-specific helicase that functions in recognizing 
double-stranded RNA viruses [2], has emerged as an 
important target of DM-specific antibody that is seen in 
10–35% of patients with DM [3–5]. Patients with anti-
MDA5 antibody are more likely to have clinical amyo-
pathic DM (CADM), a term coined to describe absent or 
minimal muscle disease in DM, and to have increased risk 
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of interstitial lung disease (ILD), particularly rapid pro-
gressive ILD (RP-ILD) [6, 7]. Cutaneous manifestations 
unique to anti-MDA5-positive DM include skin ulceration, 
necrosis, palmar papules and digital ischemia, consistent 
with underlying vasculopathy seen on biopsy [3].

Case series of anti-MDA5-positive DM are reported 
worldwide, with the largest from Japan and China, and 
smaller ones from North America and Europe [3–5, 8–12]. 
Asian patients had higher frequency of anti-MDA5 anti-
body among CADM patients as well as stronger asso-
ciation with ILD and especially RP-ILD leading to high 
mortality [4, 5, 10]. Western literature has limited and 
somewhat conflicting data on anti-MDA5 association with 
RP-ILD [3, 8, 9, 11, 12]. In this study, we aim to describe 
the clinical features and therapeutics of 21 patients with 
anti-MDA5-positive DM from two large Canadian tertiary 
centres, thereby identifying the spectrum of this disease 
entity in Canadian patients. We will also review the evi-
dence in treatment of ILD, specifically RP-ILD associated 
with anti-MDA5.

Materials and methods

Twenty-one consecutive patients with positive anti-MDA5 
antibody were identified from January 1, 2014 to September 
30, 2018 from Vancouver General Hospital (any department) 
and Saint Michael’s Hospital (Rheumatology department), 
both of which are tertiary care centers. Follow-up data were 
collected till December 30, 2018. Data on history, physical 
findings, and investigations of the 21 patients were collected 
by a retrospective chart review using a standardized pro-
tocol. ILD was defined as radiographic pulmonary fibro-
sis noted on high-resolution computed tomography (CT). 
RP-ILD was defined as acute and progressive worsening of 
dyspnea requiring hospitalization, supplementary oxygen, 
or subsequent respiratory failure requiring intubation within 
3 months of the ILD diagnosis [12]. Typical DM rash is 
heliotrope, Gottron’s, Shawl and Holster signs.

Total 18 antigens were tested in the Line immunoassay 
(http://Mitog​en.ca, Euroimmun GmbH, Luebeck, Germany). 
Anti-MDA5 antibodies were measured semi-quantitatively 
by densitometry: negative, ≤ 10; +, low positive 11–29; ++, 
moderate positive 30–89; and +++, high positive > 90 units. 
Serum sample to test anti-MDA5 was usually taken soon 
after initiation of high-dose corticosteroid but before addi-
tion of immunosuppressants.

SAS Enterprise Guide (Version 7.1, Cary, NC, USA) was 
used for all analyses. Fisher’s exact test and non-parametric 
tests were used for analysis. p value of less than 0.05 is con-
sidered statistically significant.

Search strategy

To evaluate the effectiveness of rituximab (RTX) as a treat-
ment for RP-ILD in anti-MDA5 DM patients, we searched 
MEDLINE, SCOPUS, Web of Science and EMBASE up 
to June 10, 2019 for English-language sources using the 
following keywords: MDA5, ILD, and RTX.

In total, 4 articles resulted from MEDLINE, 9 from 
SCOPUS, 7 from Web of Science and 27 from EMBASE. 
All articles were reviewed in detail. Review articles, dupli-
cate abstracts, case reports with too little clinical data, and 
cases using RTX for stable ILD were excluded. A total 
of 28 articles were included in the final literature review.

Results

Twenty-one consecutive patients with clinical and serolog-
ical anti-MDA5-positive DM were identified including 17 
from VCH and 4 from SMH from January 1, 2014 to Sep-
tember 30, 2018. The clinical characteristics are summa-
rized in Table 1. Overlap myositis antibodies were found 
in three patients (#2, #7, #20) (see Table 3). All others 
had MDA5 with or without Ro52 antibodies. The median 
age at diagnosis was 52 years (range 21–69) with 57.1% 
females. Median duration from time of onset to the time 
of diagnosis was 3 months (range 1–14 months). Median 
follow-up, from diagnosis to either death or end of data 
collection, was 20 months (range 2–64 months). Our study 
consisted of predominantly Asians (71.4%) particularly 
Chinese (52.4%) in origin. There were six Caucasians, 
representing 28.6% of this cohort. About 57.1% of the 
patients presented with CADM. Polyarthritis was present 
in 12 of 21 patients (57.1%). All patients had typical DM 
rash such as Gottron’s sign, heliotrope, V-neck rash and 
Holster’s sign (100%), nine with skin ulceration or vascu-
lopathy (ischemic digits and painful palmar papules), and 
one patient had panniculitis. All patients had ILD (100%) 
with RP-ILD in 38.1%, chronic ILD in 33.3% and asymp-
tomatic ILD in 28.6%. Pneumothorax was found in five 
patients. Among eight patients with RP-ILD, five died and 
three survived after ECMO bridging to lung transplant. 
Overall mortality was high at 23.8%. Ro52 antibody posi-
tivity was found in 61.9% of this group.

Table 2 illustrates the prevalence of anti-Ro52 in rela-
tion to severity of lung or skin disease. Anti-Ro52 was 
found in 87.5% of RP-ILD, 57.1% of chronic stable ILD 
and only 33.3% of asymptomatic ILD (NS, p value = 0.12). 
Similarly, anti-Ro52 was present in 80% of patients with 
ulcerative skin and refractory vasculopathy versus 36.4% 
of those without (NS, p value = 0.07). Mortality was 30.8% 

http://Mitogen.ca
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in Ro52 antibody-positive patients, compared to 12.5% in 
Ro52 negative group (NS, p value = 0.61).

Demographics, time of diagnosis, clinical manifesta-
tions, serology, treatment and outcome are summarized 
in Table 3. For further discussion purpose, patients are 
grouped by the severity of their lung and skin disease 
manifestations.

Group 1: patients with RP‑ILD

Eight patients in group 1 presented with RP-ILD in the 
context of newly diagnosed anti-MDA5-positive DM. All 
had typical DM rash and were clinically amyopathic with 
respiratory symptom at onset. Five (62.5%) had cutaneous 
ulcers and palmar papules unique to anti-MDA5. Seven 
(87.5%) had concomitant positive Ro52 antibody. They all 
had dense consolidation and organizing pneumonia radio-
graphically on chest CT. In addition to glucocorticoids, 
they all received aggressive immunosuppression including 
intravenous immunoglobulin (IVIG), mycophenolate mofetil 
(MMF), cyclosporin (CsA), cyclophosphamide (CYC) and 
RTX. All except one were intubated for respiratory support 
due to progressive hypoxemia. Patient #4 declined intuba-
tion despite hypoxemic on 100% high flow O2. Two of the 
eight patients developed pneumothorax while on ventilation.

Three received venous–venous extracorporeal membrane 
oxygenation (vv-ECMO) bridging to double lung transplan-
tation. Time from intubation to vv-ECMO was 2, 34 and 
24 days, and time from ECMO to double lung transplant was 
28, 2 and 16 days, respectively, for patients #1–3. They sur-
vived and remained on combination therapy with MMF and 
tacrolimus (Tac). Lung transplant was not an option for the 
other five patients at the time of their presentation, either due 
to lack of resources, rapid deterioration or poor candidacy 
for transplant. They passed away from severe hypoxemic 
respiratory failure.

Group 2: patients with symptomatic and chronic ILD

Symptomatic chronic ILD was found in seven patients in 
group 2, all of whom were CADM. Although ILD was 
clinically and radiographically evident in these patients, 
their respiratory status was stable on immunosuppression 
and none required oxygen therapy. Radiographically, they 
were described as fibrotic NSIP with characteristic traction 
bronchiectasis, ground glass opacification, and subpleural 
reticulation with varying degree of fibrosis. Three patients 
had spontaneous pneumothorax, a feature reportedly asso-
ciated with anti-MDA5 (13). Six (85.7%) had symmetric 
polyarthritis resembling rheumatoid arthritis. Four of the 
seven patients (57.1%) had concurrent positive Ro52 anti-
body. Patient #11, a 31-year-old man of Chinese origin, had 
severe ulcerative cutaneous rash and moderate ILD on CT 
and pulmonary function test. Glucocorticoid and IVIG were 
ineffective and he could not tolerate MMF (cytopenia) or 
azathioprine (AZA) (hepatotoxicity). After starting 6 doses 
of monthly IV CYC at 750 mg/m2 together with Tac, he had 
resolution of the ulcerative rash as well as stabilization of 
his ILD. Patient #13 in this group is a 27-year-old woman 
of Chinese origin with refractory ulcerative skin lesions and 
progressive ILD who only partially responded to IVIG, AZA 

Table 1   Summary of demographic, clinical, and laboratory features

Anti-MDA 
5-positive DM 
(N = 21)

Age, median (range) 52 (21–69)
Time from onset to diagnosis (months), median 

(range)
3 (1–14)

Time from diagnosis to death or end of study period 
(months), median (range)

20 (2–64)

Female, n (%) 12 (57.1%)
Caucasian, n (%) 6 (28.6%)
Asian, n (%)
 Chinese 11 (52.4%)
 Filipino 1 (4.76%)
 Vietnamese 1 (4.76%)
 East Indian 1 (4.76%)
 Mixed race (French/Chinese) 1 (4.76%)

Cutaneous manifestations, n (%)
 Typical DM rash 21 (100%)
 Skin ulceration and refractory vasculopathy 9 (42.9%)
 Panniculitis 1 (4.76%)

CADM, n (%) 12 (57.1%)
Polyarthritis, n (%) 11 (52.4%)
Pneumothorax, n (%) 5 (23.8%)
ILD, n (%) 21 (100%)
 Asymptomatic ILD 6 (28.6%)
 Symptomatic and chronic ILD 7 (33.3%)
 RP-ILD 8 (38.1%)

Ro52 positivity, n (%) 13 (61.9%)

Table 2   Analysis of proportion of patients with Ro52 according to 
severity of lung or skin disease

With anti-
Ro52, n 
(%)

Severity of ILD
 RP-ILD (n = 8) 7 (87.5%)
 Symptomatic and chronic ILD (n = 7) 4 (57.1%)
 Asymptomatic ILD (n = 6) 2 (33.3%)

Severity of skin manifestation
 Skin ulceration and refractory vasculopathy (n = 10) 8 (80%)
 Non-severe rash (n = 11) 4 (36.4%)



1974	 Rheumatology International (2019) 39:1971–1981

1 3

Ta
bl

e 
3  

D
es

cr
ip

tio
n 

of
 c

lin
ic

al
 fe

at
ur

es
, s

er
ol

og
ie

s, 
tre

at
m

en
t a

nd
 o

ut
co

m
e 

of
 th

e 
21

 p
at

ie
nt

s

C
as

e 
#

A
ge

/s
ex

/ra
ce

M
M

/Y
Y

 D
ia

gn
os

is
C

ut
an

eo
us

M
SK

Pu
lm

on
ar

y
Se

ro
lo

gi
es

Tr
ea

tm
en

t
O

ut
co

m
e

G
ro

up
 1

: R
P-

IL
D

 w
ith

 lu
ng

 tr
an

sp
la

nt
 1

52
M

C
au

ca
si

an
10

/2
01

7
H

el
io

tro
pe

, G
ot

-
tro

n’
s, 

pe
riu

ng
ua

l 
er

yt
he

m
a.

A
m

yo
pa

th
ic

R
P-

IL
D

M
D

A
5 

hi
gh

+
Ro

52
 h

ig
h+

G
C

, C
Y

C
, R

TX
, 

EC
M

O
/lu

ng
 T

x 
an

d 
no

w
 M

M
F 

+
 T

ac

Re
cu

rr
en

t p
ne

um
os

ep
-

si
s

 2
54

F
A

si
an

-C
06

/2
01

7
H

el
io

tro
pe

, G
ot

tro
n’

s, 
cu

ta
ne

ou
s u

lc
er

s
Po

ly
ar

th
rit

is
, A

m
yo

-
pa

th
ic

R
P-

IL
D

/P
TX

M
D

A
5 

hi
gh

+
Ro

52
+

O
J w

ea
k+

G
C

, I
V

IG
, C

Y
C

, R
TX

 
x 

2
EC

M
O

/lu
ng

 T
x 

an
d 

no
w

 M
M

F 
+

 T
ac

Im
pr

ov
ed

 a
nd

 st
ab

le

 3
59

F
C

au
ca

si
an

01
/2

01
7

Pa
lm

ar
 p

ap
ul

es
, p

er
i-

un
gu

al
 e

ry
th

em
a

Po
ly

ar
th

rit
is

, A
m

yo
-

pa
th

ic
R

P-
IL

D
/P

TX
M

D
A

5 
w

ea
k+

Ro
52

+
G

C
, C

Y
C

, E
C

M
O

/
lu

ng
 T

x 
an

d 
no

w
 

M
M

F 
+

 T
ac

Im
pr

ov
ed

 a
nd

 st
ab

le

G
ro

up
 1

: R
P-

IL
D

 w
ith

ou
t l

un
g 

tra
ns

pl
an

t
 4

43
M

A
si

an
-V

02
/2

01
8

G
ot

tro
n’

s, 
pa

lm
ar

 
pa

pu
le

s, 
D

iff
us

e 
vi

ol
ac

eo
us

 ra
sh

, 
cu

ta
ne

ou
s u

lc
er

s,

Po
ly

ar
th

rit
is

, p
ro

xi
m

al
 

m
us

cl
e 

w
ea

kn
es

s
R

P-
IL

D
M

D
A

5+
Ro

52
 h

ig
h+

G
C

, C
Y

C
, r

itu
xi

m
ab

Re
fu

se
d 

in
tu

ba
tio

n 
an

d 
di

ed

 5
69

M
A

si
an

-C
05

/2
01

7
H

el
io

tro
pe

, G
ot

tro
n’

s
Po

ly
ar

th
rit

is
, h

yp
o-

m
yo

pa
th

ic
, C

K
 6

40
R

P-
IL

D
M

D
A

-5
 h

ig
h+

Ro
52

+
G

C
, C

Y
C

​
D

ie
d

 6
58

F
A

si
an

-C
01

/2
01

5
G

ot
tro

n’
s, 

m
ec

ha
ni

c’
s 

ha
nd

s. 
Sk

in
 B

x:
 D

M
Po

ly
ar

th
rit

is
, a

m
yo

-
pa

th
ic

R
P-

IL
D

M
D

A
-5

 h
ig

h+
Ro

52
+

M
M

F 
X

 a
 y

ea
r. 

Th
en

 
G

C
, C

Y
C

, C
sA

, 
RT

X

D
ie

d

 7
46

F
A

si
an

-C
06

/2
01

4
Pa

lm
ar

 p
ap

ul
es

, 
m

al
ar

/V
-n

ec
k,

 
Sh

aw
l, 

H
ol

ste
r, 

m
ec

ha
ni

c 
ha

nd
, p

er
i-

un
gu

al
 e

ry
th

em
a.

Sk
in

 B
x:

 D
M

Pr
ox

im
al

 w
ea

kn
es

s. 
CK

 2
95

.
R

P-
IL

D
M

D
A

5+
(R

o5
2−

)
W

ea
kl

y+
 fo

r S
R

P,
 

TI
F1

γ,
 O

J, 
PL

12
, 

PL
7 

an
d 

K
u

G
C

, I
V

IG
, C

Y
C

​
RT

X
D

ie
d

 8
44

F
C

au
ca

si
an

02
/2

01
4

G
ot

tro
n’

s, 
ul

ce
ra

tio
ns

.
A

m
yo

pa
th

ic
R

P-
IL

D
, P

H
M

D
A

5+
Ro

52
+

G
C

, M
M

F 
an

d 
RT

X
D

ie
d

G
ro

up
 2

: s
ym

pt
om

at
ic

 c
hr

on
ic

 IL
D

 9
21

F-
In

di
an

08
/2

01
8

H
el

io
tro

pe
, m

ec
ha

n-
ic

’s
 h

an
ds

Po
ly

ar
th

rit
is

, A
M

Y
O

-
PA

TH
IC

IL
D

M
D

A
5+

Ro
 5

2−
G

C
, A

ZA
, M

M
F 

+
 ta

c
Re

la
ps

e 
on

 A
ZA

, n
ow

 
st

ab
le

 o
n 

M
M

F 
+

 ta
c

 1
0

65
M

A
si

an
-C

05
/2

01
8

H
el

io
tro

pe
, m

al
ar

, 
G

ot
tro

n’
s, 

V-
ne

ck
, 

ab
no

rm
al

 n
ai

l f
ol

ds
, 

an
d 

di
ffu

se
ly

 e
ry

-
th

em
at

ou
s r

as
h 

w
ith

 
ar

ea
s o

f u
lc

er
at

io
n

Sk
in

 B
x:

 D
M

Po
ly

ar
th

rit
is

, p
ro

xi
m

al
 

m
us

cl
e 

w
ea

kn
es

s
IL

D
M

D
A

5 
w

ea
k+

Ro
52

+
G

C
, I

V
IG

, I
V

 C
Y

C
, 

Im
ur

an
Re

la
ps

e 
in

 m
yo

si
tis

 
re

qu
iri

ng
 re

pe
at

 IV
IG



1975Rheumatology International (2019) 39:1971–1981	

1 3

Ta
bl

e 
3  

(c
on

tin
ue

d)

C
as

e 
#

A
ge

/s
ex

/ra
ce

M
M

/Y
Y

 D
ia

gn
os

is
C

ut
an

eo
us

M
SK

Pu
lm

on
ar

y
Se

ro
lo

gi
es

Tr
ea

tm
en

t
O

ut
co

m
e

 1
1

31
M

A
si

an
-C

11
/2

01
6

G
ot

tro
n’

s a
nd

 u
lc

er
a-

tio
ns

. H
el

io
tro

pe
. 

Sk
in

 B
x:

 D
M

Po
ly

ar
th

rit
is

, p
ro

xi
m

al
 

m
us

cl
e 

w
ea

kn
es

s
IL

D
M

D
A

5+
Ro

52
+

G
C

, M
TX

, I
V

IG
, 

in
to

le
ra

nt
 o

f M
M

F 
an

d 
A

ZA
; C

Y
C

 (6
 

cy
cl

es
) +

Ta
c

St
ab

le

 1
2

45
M

A
si

an
-C

04
/2

01
6

G
ot

tro
n’

s p
ap

ul
es

. 
Sh

aw
l’s

 si
gn

. S
ki

n 
B

x:
 D

M

H
yp

om
yo

pa
th

ic
, C

K
 

26
2

IL
D

M
D

A
5 

hi
gh

+
(R

o5
2−

)
G

C
, A

ZA
St

ab
le

 a
nd

 im
pr

ov
in

g 
PF

T

 1
3

27
F

A
si

an
-C

02
/2

01
6

H
el

io
tro

pe
, G

ot
tro

n’
s, 

cu
ta

ne
ou

s u
lc

er
s, 

pe
riu

ng
ua

l e
ry

th
em

a

Po
ly

ar
th

rit
is

, p
ro

xi
m

al
 

w
ea

kn
es

s, 
CK

 2
26

IL
D

/P
TX

M
D

A
5+

Ro
52

 w
ea

k+
G

C
, A

ZA
, M

M
F,

 
IV

IG
, R

TX
 +

 ta
c

Pe
rs

ist
en

t r
as

h,
 

re
cu

rr
en

t P
TX

 a
nd

 
em

py
em

a
 1

4
66

M
C

au
ca

si
an

03
/2

01
5

D
iff

us
e 

ra
sh

, G
ot

-
tro

n’
s, 

H
el

io
tro

pe
, 

pe
riu

ng
ua

l e
ry

-
th

em
a,

Po
ly

ar
th

rit
is

, A
m

yo
-

pa
th

ic
, M

R
I e

vi
-

de
nc

e 
of

 m
yo

si
tis

IL
D

/P
TX

M
D

A
5+

(R
o5

2−
)

G
C

, A
ZA

St
ab

le

 1
5

59
F

A
si

an
-F

01
/2

01
0

H
el

io
tro

pe
, G

ot
tro

n’
s, 

sk
in

 u
lc

er
s, 

pe
ri-

un
gu

al
 e

ry
th

em
a.

 
M

ec
ha

ni
c’

s h
an

d

Po
ly

ar
th

rit
is

, A
m

yo
-

pa
th

ic
Re

cu
rr

en
t P

TX
, 

St
ab

le
 IL

D
M

D
A

5+
Ro

52
+

G
C

, H
C

Q
, A

ZA
, 

C
sA

, a
nd

 n
ow

 o
n 

M
M

F 
an

d 
RT

X

St
ab

le

G
ro

up
 3

: r
ef

ra
ct

or
y 

va
sc

ul
op

at
hy

 a
nd

 a
sy

m
pt

om
at

ic
 IL

D
 1

6
51

F
C

au
ca

si
an

07
/2

01
7

Pe
rio

rb
ita

l e
de

m
a,

 
he

lio
tro

pe
, G

ot
-

tro
n’

s, 
is

ch
em

ic
 

di
gi

ts
, p

er
iu

ng
ua

l 
er

yt
he

m
a,

 p
al

m
ar

 
pa

pu
le

s

CK
 p

ea
ke

d 
at

 7
20

0
A

sy
m

pt
om

at
ic

 IL
D

M
D

A
5+

Ro
 5

2 
w

ea
kl

y+
G

C
, M

TX
, A

ZA
, 

IV
IG

, M
M

F,
 P

LE
X

, 
IV

 e
po

pr
os

te
no

l

M
A

B
 in

fe
ct

io
n,

 sl
ow

in
g 

im
pr

ov
in

g

 1
7

59
M

A
si

an
-C

01
/2

01
7

Fa
ci

al
 ra

sh
, s

ki
n 

ul
ce

rs
, p

al
m

ar
 

pa
pu

le
s

Pr
ox

im
al

 w
ea

kn
es

s. 
CK

 n
or

m
al

. M
us

cl
e 

B
x:

 D
M

A
sy

m
pt

om
at

ic
 IL

D
M

D
A

5+
, R

o5
2+

G
C

, I
V

IG
, M

M
F

O
ng

oi
ng

 c
ut

an
eo

us
 

ul
ce

rs

 1
8

51
F

Fr
en

ch
/C

hi
ne

se
01

/2
01

6
H

el
io

tro
pe

, u
lc

er
at

iv
e 

G
ot

tro
n’

s, 
ca

lc
i-

fic
at

io
ns

, p
er

iu
n-

gu
al

 e
ry

th
em

a,
 

m
ec

ha
ni

c’
s h

an
ds

, 
pa

nn
ic

ul
iti

s. 
Sk

in
 

B
x:

 D
M

.

A
m

yo
pa

th
ic

 B
ic

ep
s 

m
us

cl
e 

B
x:

 D
M

A
sy

m
pt

om
at

ic
 IL

D
M

D
A

5+
(R

o5
2−

)
G

C
, I

V
IG

, H
C

Q
, 

A
ZA

, t
of

ac
iti

ni
b,

 
an

d 
co

m
pl

et
ed

 C
Y

C
​

St
ab

le

G
ro

up
 4

: c
on

tro
lle

d 
sk

in
 d

is
ea

se
 a

nd
 a

sy
m

pt
om

at
ic

 IL
D

 1
9

44
 F

A
si

an
-C

03
/2

01
6

Sh
aw

l a
nd

 h
ol

-
ste

r s
ig

n,
 p

al
m

ar
 

pa
pu

le
s, 

pe
riu

ng
al

 
er

yt
he

m
a

A
rth

ra
lg

ia
, a

m
yo

-
pa

th
ic

A
sy

m
pt

om
at

ic
 IL

D
M

D
A

5+
(R

o5
2−

)
G

C
 x

 1
0 

m
on

th
In

ac
tiv

e 
di

se
as

e



1976	 Rheumatology International (2019) 39:1971–1981

1 3

and MMF. She finally achieved remission after second dose 
of RTX and Tac.

Group 3: patients with refractory cutaneous disease 
and asymptomatic ILD

Three patients in this category have severe refractory cuta-
neous disease. None had respiratory symptoms initially 
although both had very mild ILD on chest CT. Radiograph-
ically, their chest CT described mild NSIP. Two of three 
had positive Ro52 antibody. Patient #18 was a 51-year-old 
woman with moderate ulcerative skin disease which only 
partially responded to IVIG, hydroxychloroquine (HCQ), 
AZA and tofacitinib. She subsequently developed extensive 
biopsy proven panniculitis. Six cycles of monthly IV CYC 
were instituted with complete resolution of skin manifes-
tations. Patient #16, a 51-year-old Caucasian woman, was 
diagnosed with breast ductal carcinoma in situ a few months 
prior to the onset of DM. Subsequent resection of the tumor 
did not result in improvement of rash. Vasculopathic skin 
disease progressed despite glucocorticoid, methotrexate 
(MTX), AZA, MMF and plasma exchange (PLEX). As 
adjunctive therapy, aspirin, pentoxyphyline, nitroglycerin 
patch, and calcium channel blockers were tried with no 
improvement. Due to worsening painful digital ischemia, she 
received IV epoprostenol infusion which offered moderate 
short-term benefit. Further escalation to CYC or RTX was 
limited by mycobacterium abscessus infection in her wrist.

Group 4: patients with well‑controlled skin disease 
and asymptomatic ILD

Patients in this group had well controlled skin disease and 
asymptomatic ILD only evident on imaging. None of the 
three patients in this group had concurrent Ro52 antibody. 
Patient # 19 (a 44-year-old woman of Chinese origin) and 
patient #21 (a 54-year-old Chinese origin woman) in this 
group had mild cutaneous rash typical of DM which quickly 
responded to a brief course of prednisone alone. Neither had 
any signs of recurrence on long-term follow-up.

Discussion

In this study, we report 21 cases of anti-MDA5-positive DM 
from two large tertiary centres in Canada, the largest North 
American case series of this entity to date. The large number 
of East Asian descent in our cohort of Western world cor-
responds to the known higher incidence of the disease in this 
ethnic group and is a unique aspect of our cohort.

In this case series, all had ILD; roughly 1/3 of the patients 
were asymptomatic with only radiographic evidence, 1/3 
symptomatic chronic ILD and 1/3 rapid progressive. The Ta
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clinical spectrum in our patients was very broad, ranging 
from mild cutaneous disease and asymptomatic ILD requir-
ing minimal treatment, to severe refractory vasculopathic 
skin disease and fatal RP-ILD. When we compare 15 Asian 

to 6 Caucasian patients in our series, there was no major 
signal pointing to more severe disease in one ethnic group, 
albeit the number is too small to draw definitive conclusions.

Table 4   Literature review of 28 cases of anti-MDA5-positive DM with RP-ILD treated with rituximab

RP-ILD rapid progressive interstitial lung disease, GC glucocorticoid, CsA cyclosporin, CYC​ cyclophosphamide, RTX rituximab, MMF 
mycophenolate, Tac tacrolimus, HCQ hydroxychloroquine, IVIG IV immunoglobulin, PLEX plasma exchange, PMX polymyxin B-immobilized 
fiber column
a Conference abstract
b Unknown gender

References Age/sex/race Previous therapy RTX targeting 
lesion

Duration prior to 
RTX

Rx during or after 
RTX

Outcome

Berianu et al.a [25] 7 cases of ILD 
(4 NSIP, 2 with 
organizing pneu-
monia, one UIP)

Unknown ILD Unknown Unknown One died from RP-
ILD. The other 6 
stable

Patel et al.a [26] 55M African-
American

GC, CYC​ RP-ILD Several months GC, MMF, Tac Died

Mohammed et al.a 
[27]

44M None RP-ILD Several months IV GC Died

Alqatari et al. [28] 49F European GC RP-ILD 4 weeks GC, CYC, IVIG, 
Tac

Died

So et al. [29] 49F Chinese MMF, CsA, CYC, 
IVIg

RP-ILD 18 months GC Improved

50M Chinese MMF, CYC and 
Tac

RP-ILD 4 months GC, Tac Improved

38M Chinese MMF, Tac, IVIg RP-ILD 21 months GC Improved
48M Chinese CsA RP-ILD 18 months GC Improved

Ogawa et al. [30] 48M Japanese GC, CsA, CYC​ RP-ILD and skin 125 days GC, CsA Improved
Oberg et al.a [31] 46M Japanese Unknown RP-ILD, necrotiz-

ing bronchitis 
and ulcerative 
skin lesion

Unknown GC, CsA Died

Sultan et al.a [32] 23F Hispanic Unknown RP-ILD Unknown GC, MMF, IVIG, 
VV-ECMO

Died

Koichi et al. [33] 71F Japanese GC, Tac, CYC, 
PMX, IVIG

RP-ILD and skin 102 days Tac
GC

Improved

Tokunaga et al. 
[34]

71F Japanese GC, Tac, CsA, 
CYC​

RP-ILD 38 days GC, CsA, MMF, 
Tac

Died

69F Japanese GC, CsA RP-ILD 33 days GC, CsA, IV 
CYC, Tocili-
zumab

Died

Watanabe et al. 
[35]

58F Japanese GC, Tac, CYC​ RP-ILD 3 months GC, IV CYC, 
IVIG, PMX

Improved

Hershberger et al.a 
[36]

46F African–
American

GC RP-ILD Several months GC, MMF Improved

Yokochi et al.a [37] 61b Japanese GC, CsA, CYC​ RP-ILD 21 days GC, CsA, CYC​ Died
71b Japanese GC, CsA, CYC​ RP-ILD 51 days GC, CsA, CYC​ Died
69b Japanese GC, CsA, CYC​ RP-ILD 17 days GC, CsA, CYC​ Died
75b Japanese GC, CsA, CYC​ RP-ILD 21 days GC, CsA, CYC​ Died

Gil et al. [38] 55F Israelis GC RP-ILD N/A CYC, PLEX Died
Clottu et al. [39] 68F European GC, IVIG, CYC, 

MMF, CsA, Tac 
(topical), HCQ

Skin 2 year N/A Improved
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Lung transplant for RP‑ILD

Three of the eight RP-ILD patients survived after ECMO 
bridging to lung transplant, which represented the first and 
largest cases series describing lung transplant as the ulti-
mate life-saving intervention for this entity. Despite maximal 
immunosuppression and ventilatory support, the other five 
with RP-ILD who did not receive lung transplant, either due 
to patient refusal or poor transplant candidacy, died from 
hypoxemic respiratory failure. High mortality from RP-ILD 
was also reported in two North American studies [9, 12] and 
as high as 40–60% within 6 months of presentation in Asian 
studies [5, 10, 13].

Successful lung transplants in RP-ILD associated with 
anti-MDA5 were reported in three cases previously. First 
case was a 52-year-old Japanese female who received a left 
lower lobe from her daughter and a right lower lobe from her 
son within 15 days of hospitalization. She remained well on 
immunosuppression (not specified) [14]. Second case was 
a 51-year-old Korean man who continued to worsen with 
treatment including IV CYC, CsA, IVIG and RTX. He went 
on ECMO for 35 days until double lung transplant on day 
48 of hospitalization. He recovered well on MMF and Tac 
combination therapy postoperatively [15]. Most recently, a 
report of 38-year-old Caucasian man with anti-MDA5-asso-
ciated RP-ILD had successful lung transplant after failing 
glucocorticoid and CYC [16]. Similarly, the three patients 
in our series who required ECMO would not otherwise have 
survived without double lung transplant.

Prognostic factors

High positive MDA5 (as opposed to medium or weakly posi-
tive) and the presence of anti-Ro52 may carry prognostic 
values. In our series, RP-ILD was the presentation in 4 of the 
5 patients with high positive MDA5, compared to 3 of the 16 
patients with medium or weakly positive MDA5, suggest-
ing that perhaps high titer of MDA5 antibody also predicts 
severe disease. However, one cannot use decreasing MDA5 
antibody titer during treatment to predict response because 
the titer in those who died reduced at the same rate as those 
who survived [17]. Another potential prognostic marker is 
Ro52 antibody. There was a propensity of more positive anti-
Ro52 with severe ILD observed in our study (Table 2). In the 
eight patients with RP-ILD, seven (87.5%) had positive anti-
Ro52, whereas only four of the seven chronic ILD (57.1%) 
and two of the six asymptomatic ILD (33.3%) were positive 
for anti-Ro52. The difference was not statistically significant 
possibly due to small numbers. This association was also 
noted in the Barcelona cohort of 14 anti-MDA5 patients 
[11]. Similarly, although not statistically significant, there 
was a trend that patients with ulcerative skin or vasculopathy 
findings were also more likely to have anti-Ro52 (Table 2). 

Asian patients in general seem to confer a more severe phe-
notype [4, 5, 10]. Therefore, the discrepancy in prevalence of 
anti-Ro52 in this case series (62%) compared to other North 
American cohort (27% in Hall et al. [8]) may be related to 
much higher proportion of Asian patients in our study.

The exact mechanism as to how anti-Ro52 contributes 
to a more severe ILD pathology remains unclear. MDA5 
functions as an intracellular pattern recognition receptor that 
recognizes dsRNA viruses and activates type I interferon 
production. Both MDA5 and Ro52 are highly induced by 
interferon and perhaps the two may form a novel complex, 
particularly immunogenic in the innate immune system in 
response to a viral infection [8]. The association of anti-
Ro52 with RP-ILD in patients with anti-MDA5 should alert 
clinicians for close monitoring.

Treatment of ILD

Treatment approach for myositis-associated ILD was 
recently proposed in an expert review [18]. Patients with 
chronic and stable ILD associated with anti-MDA5 were 
treated the same way as ILD from other connective tissue 
disease. Glucocorticoid was often required initially. MMF 
as a steroid sparing agent has been successful in many case 
studies of ILD associated with anti-MDA5 and was reviewed 
elsewhere [9]. Emerging evidence also suggests that addi-
tion of Tac to either AZA, MMF or CYC in patients ILD 
associated with myositis enabled significant reduction in 
prednisone dose, and improved FVC, DLCO and prognosis 
[19, 20].

Evidence in treatment of RP-ILD associated with anti-
MDA5 is scarce and based on case reports only. To date, 
the best evidence supports either IV CYC with a calcineurin 
inhibitor (CI) or MMF with Tac [9, 21, 22]. RTX has pre-
viously been successfully used in anti-synthetase patients 
with refractory or severe ILD [23, 24]. For RP-ILD asso-
ciated with anti-MDA5, we did a literature search for the 
cases treated with RTX. To date, only 28 cases treated with 
RTX targeting RP-ILD were reported (Table 4); 15 of the 28 
patients responded to RTX. In our study, although RTX was 
initiated on 6 of the 8 patients with RP-ILD, ECMO bridg-
ing to lung transplant was the ultimate life-saving therapy 
for the 3 patients who survived. For those with symptomatic 
but stable ILD, RTX was rarely needed for disease control as 
other conventional therapies appear to be effective.

As clinicians around the world better recognize the clini-
cal presentation of anti-MDA5-positive DM with RP-ILD, 
early diagnosis and aggressive treatment have been associ-
ated with better survival. From previously documented mor-
tality of 40–60% within 6 months of presentation in Asian 
studies [5, 10, 13] to reported 100% survival in RP-ILD 
patients when aggressive treatment was instituted early [21], 
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there is clearly a window of opportunity for these patients 
with RP-ILD to survive and achieve remission (Fig. 1) with 
RTX or combined IV CYC with a calcineurin inhibitor as 
induction therapy [21]. If patients further deteriorate from 
hypoxia despite mechanical ventilation support, ECMO 
bridging to lung transplant appears to be the only life-saving 
intervention in our case series and other reports [14–16]. 
Based on this evidence, in an appropriate candidate, we rec-
ommend consulting transplant team early for assessment.

There are several limitations to this study. First, the 
patients in this case series may represent more severe disease 
spectrum due to referral bias, as we only captured patients 
from two major tertiary centres in Canada. Secondly, there is 
an overwhelming representation of patients with East Asian 
descent in this study. Other ethnic groups are underrepre-
sented. Next, we do not have an MDA5 antibody negative 
control arm in this study. A comparison group is particularly 
important given the prominent ethnic influence on the pat-
terns of anti-MDA5-positive DM. Lastly, we did not serially 
measure MDA5 and Ro52 antibody titers throughout treat-
ment to correlate with clinical response, which could be of 
important prognostic value.

In summary, we report 21 Canadian cases of anti-MDA5-
positive DM, the largest North American case series of this 
entity to date, describing a broad spectrum of clinical pres-
entations of variable severity and new therapeutic options. 
In the face of continued respiratory deterioration despite 

ventilatory support, ECMO bridging to lung transplant can 
be a life-saving intervention.
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