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Dear Editor
Although the effect of COVID-19 on patients with rheu-

matic disorders has been extensively assessed [1–3], the 
influence of SARS-CoV2 infection on the clinical course 
of these diseases is not fully elucidated. Diffuse lymphad-
enopathy and cerebritis have been reported as short-term 
flare-up manifestations of systemic lupus erythematosus 
(SLE) after COVID-19 [4, 5]. To the best of our knowledge, 
however, no data on longer periods are available, neither for 
SLE nor for other connective tissue diseases. By considering 
the shared expertise on antisynthetase syndrome (ASSD) 
[6, 7], our centres evaluated the 6-month clinical evolution 
of ASSD after COVID-19, looking for disease flares or the 
de novo occurrence of clinical findings. We have identified 
12 patients, mainly females (n = 9, 75%), with a median 
age of 51 years (interquartile range — IQR 48–63.5) and a 
median ASSD disease duration of 60.5 months (IQR 21–77) 
at COVID-19 onset. The complete form of ASSD (arthritis, 

myositis and interstitial lung disease — ILD) was observed 
in 7 cases (58%), and 11 patients (92%) had ILD. At the time 
of SARS-CoV2 infection, all patients had a well-controlled 
ASSD for at least 6 months and did not receive the SARS-
CoV2 vaccine, because it was not available at the time of 
their infection. As previously reported [8], immunosup-
pression was managed, by maintaining cyclosporine, and 
stopping azathioprine and methotrexate, whereas COVID-
19 was treated according to the guidelines available at 
that time. Corticosteroids were maintained at the same or 
increased dosages according to COVID-19-related needs. 
Six patients (50%) were admitted to the hospital, mostly for 
COVID-19-related pneumonia (5 patients, 41.6%). Healing 
was achieved when patients were asymptomatic for acute 
COVID-19 manifestations and displayed at least one nega-
tive polymerase chain reaction (PCR) for SARS-Cov2 on a 
nasal swab. The median time to COVID-19 healing was 20 
days (IQR 13.5–31). Two weeks after the healing, patients 
resumed previously stopped immunosuppressants. Among 

Valentina Vertui and Giovanni Zanframundo contributed equally to 
this work.

 * Valentina Vertui 
 valentina.vertui@gmail.com

 Giovanni Zanframundo 
 gio.zanframundo@gmail.com

 Santos Castañeda 
 scastas@gmail.com

 Alessandro Biglia 
 alejpage@hotmail.it

 Bianca Lucia Palermo 
 biancalucia.palermo01@universitadipavia.it

 Ilaria Cavazzana 
 ilariacava@virgilio.it

 Federica Meloni 
 f.meloni@smatteo.pv.it

 Lorenzo Cavagna 
 lorenzo.cavagna@unipv.it

1 Division of Respiratory Diseases, IRCCS Policlinico San 
Matteo Foundation, Pavia, Italy

2 Department of Internal Medicine and Medical Therapeutics, 
University of Pavia, Pavia, Lombardia, Italy

3 Division of Rheumatology, IRCCS Policlinico S. Matteo 
Foundation, Pavia, Lombardia, Italy

4 Rheumatology Division, Hospital de La Princesa, c/ Diego 
de León 62, IIS-IP, Madrid, Spain

5 Catedra UAM-Roche, EPID-Future, Medicine Department, 
Universidad Autónoma de Madrid (UAM), Madrid, Spain

6 Rheumatology and Clinical Immunology Unit, ASST Spedali 
Civili, Brescia, Italy

7 U.O.S. Transplant Center, IRCCS Policlinico S. Matteo 
Foundation of Pavia, Pavia, Italy

/ Published online: 25 May 2022

Clinical Rheumatology (2022) 41:2601–2604

http://orcid.org/0000-0002-6933-3220
https://orcid.org/0000-0001-5042-1282
https://orcid.org/0000-0002-7748-853X
https://orcid.org/0000-0001-6006-678X
https://orcid.org/0000-0002-2757-7120
https://orcid.org/0000-0003-4014-0617
https://orcid.org/0000-0003-3292-1528
http://crossmark.crossref.org/dialog/?doi=10.1007/s10067-022-06216-w&domain=pdf


1 3

Ta
bl

e 
1 

 “P
at

ie
nt

s’
 a

nd
 d

is
ea

se
’s

 c
ha

ra
ct

er
ist

ic
s 

an
d 

ou
tc

om
es

”:
 c

ha
ra

ct
er

ist
ic

s 
of

 e
nc

lo
se

d 
pa

tie
nt

s 
fo

r b
ot

h 
di

se
as

e 
an

d 
CO

V
ID

-1
9 

an
d 

re
su

lts
 o

f p
ul

m
on

ar
y 

fu
nc

tio
n 

te
sts

 b
ef

or
e 

SA
R

S-
C

oV
2 

in
fe

ct
io

n 
(n

o 
m

or
e 

th
an

 3
 m

on
th

s)
 a

nd
 6

 m
on

th
s a

fte
r t

he
 h

ea
lin

g 
fro

m
 C

O
V

ID
-1

9

Pa
tie

nt
s’

 d
is

ea
se

 c
ha

ra
ct

er
ist

ic
s a

t C
O

V
ID

-1
9 

in
fe

ct
io

n
CO

V
ID

-1
9 

ch
ar

ac
te

ris
tic

s
Pa

tie
nt

Se
x

A
R

S
A

nt
i-R

o5
2

A
ge

 (y
ea

rs
)

D
is

ea
se

 
du

ra
tio

n 
(m

on
th

s)

A
SS

D
 tr

ia
d

Lu
ng

 p
at

te
rn

O
ng

oi
ng

 
tre

at
m

en
t

CO
V

ID
-1

9 
le

ng
th

 
(d

ay
s)

H
os

pi
ta

l 
ad

m
is

si
on

D
ys

pn
oe

a

1
m

Jo
1

N
eg

at
iv

e
68

22
A

M
I

N
SI

P
C

ys
 +

 M
TX

 
+

 P
D

N
 (5

 
m

g/
da

y)
 +

 
 O

2 (
in

te
r-

m
itt

en
t)

16
ye

s
ye

s

2
f

Jo
1

N
eg

at
iv

e
26

10
3

A
M

I
U

IP
C

ys
24

N
o

N
o

3
f

Jo
1

N
eg

at
iv

e
50

14
1

M
I

N
SI

P 
+

 O
P

A
za

 +
 H

C
Q

 
+

 P
D

N
 

(6
.2

5 
m

g/
da

y)

42
N

o
N

o

4
f

Jo
1

Po
si

tiv
e

38
91

A
M

I
N

SI
P

C
ys

10
N

o
N

o
5

f
Jo

1
N

eg
at

iv
e

49
41

A
M

I
N

SI
P

C
ys

 +
 M

TX
 

+
 H

C
Q

 +
 

PD
N

 (5
 

m
g/

da
y)

6
Ye

s
Ye

s

6
f

PL
7

Po
si

tiv
e

51
19

M
I

N
SI

P
C

ys
 +

 P
D

N
 

(7
.5

 m
g/

da
y)

 +
  O

2 
(in

te
rm

it-
te

nt
)

46
N

o
N

o

7
m

Jo
1

N
eg

at
iv

e
44

72
A

M
I

O
P

C
ys

 +
 A

za
 

+
 P

D
N

 
(7

.5
 m

g/
da

y)

16
N

o
N

o

8
f

PL
12

N
eg

at
iv

e
65

68
A

M
–

M
TX

28
N

o
N

o
9

m
Jo

1
N

eg
at

iv
e

60
58

A
M

I
N

SI
P

M
TX

50
Ye

s
Ye

s
10

f
PL

7
N

eg
at

iv
e

51
12

M
I

N
SI

P
M

TX
 +

 
PD

N
 (5

 
m

g/
da

y)
 +

 
 O

2 t
he

ra
py

 
(in

te
rm

it-
te

nt
)

14
Ye

s
Ye

s

11
f

Jo
1

N
eg

at
iv

e
85

63
A

M
I

N
SI

P
C

ys
 +

 P
D

N
 

(7
.5

 m
g/

da
y)

 +
  O

2 
(in

te
rm

it-
te

nt
)

24
Ye

s
Ye

s

12
f

PL
7

Po
si

tiv
e

63
16

I
N

SI
P

–
9

Ye
s

Ye
s

CO
V

ID
-1

9 
ch

ar
ac

te
ris

tic
s

A
SS

D
 m

an
ife

st
at

io
ns

 o
ut

co
m

e

2602 Clinical Rheumatology (2022) 41:2601–2604



1 3

Ta
bl

e 
1 

 (c
on

tin
ue

d)

Pa
tie

nt
M

in
im

um
 

Sa
O

2
T 

m
ax

 (°
C

)
O

th
er

 sy
m

p-
to

m
s

C
ov

id
-1

9 
tre

at
m

en
t

D
is

ea
se

 
fla

re
s 

(m
on

th
s 

af
te

r 
CO

V
ID

-
19

)

N
ew

 c
lin

ic
al

 
fin

di
ng

s 
(m

on
th

s 
af

te
r 

CO
V

ID
-

19
)

B
as

al
 F

V
C

6 
m

on
th

s 
FV

C
B

as
al

 D
LC

O
6 

m
on

th
s 

D
LC

O

1
90

38
.5

-
D

es
a 

+
 R

em
 

+
 L

W
M

H
 

+
 O

2

Lu
ng

 (2
), 

jo
in

ts
 (4

)
R

ay
na

ud
's 

ph
en

om
-

en
on

 (1
), 

pu
lm

on
ar

y 
hy

pe
rte

n-
si

on
 (6

), 
m

yo
ca

rd
i-

tis
 (6

)

87
84

p=
0.

12
8*

59
40

p=
0.

68
4*

2
97

37
.5

A
no

sm
ia

, 
di

ar
rh

ea
, 

he
ad

ac
he

–
N

o
N

o
62

58
54

44

3
98

36
.4

A
no

sm
ia

–
N

o
N

o
10

6
99

57
78

4
97

37
.9

A
no

sm
ia

, 
he

ad
ac

he
–

N
o

N
o

80
84

76
75

5
92

38
.5

D
ia

rr
he

a
D

es
a 

+
 

LW
M

H
N

o
N

o
83

94
59

66

6
97

37
.7

A
no

sm
ia

, 
ag

eu
si

a
–

N
o

N
o

38
46

32
33

7
98

36
.5

A
no

sm
ia

–
N

o
N

o
78

77
45

47
8

98
37

.5
A

no
sm

ia
, 

ag
eu

si
a,

 
he

ad
ac

he

–
N

o
N

o
13

6
10

2
95

10
1

9
93

38
H

ea
da

ch
e

–
N

o
N

o
94

85
95

.6
12

8
10

89
38

D
ia

rr
he

a,
 

H
ea

da
ch

e
PD

N
N

o
N

o
82

82
45

42

11
90

38
A

no
sm

ia
D

es
a 

+
 

LW
M

H
 +

 
O

2

N
o

D
ia

ph
ra

gm
 

im
pa

ir-
m

en
t (

6)

69
42

42
35

12
95

38
A

no
sm

ia
, 

ag
eu

si
a

–
N

o
no

11
4

10
0

51
45

AS
SD

 a
nt

is
yn

th
et

as
e 

sy
nd

ro
m

e,
 A

RS
 a

nt
i-a

m
in

oa
cy

l t
R

N
A

 s
yn

th
et

as
e 

an
tib

od
ie

s, 
T 

m
ax

 (
°C

) 
m

ax
im

um
 b

od
y 

te
m

pe
ra

tu
re

 in
 C

el
si

us
 d

eg
re

e,
 m

 m
al

e,
 f 

fe
m

al
e,

 P
L7

 a
nt

i-t
hr

eo
ny

l-t
R

N
A

 s
yn

-
th

et
as

e 
an

tib
od

ie
s, 

PL
12

 a
nt

i-a
la

ny
l-t

R
N

A
 s

yn
th

et
as

e 
an

tib
od

ie
s, 

Jo
1 

an
ti-

hi
sti

dy
l-t

R
N

A
 s

yn
th

et
as

e 
an

tib
od

ie
s, 

AM
I 

ar
th

rit
is

, m
yo

si
tis

, i
nt

er
sti

tia
l l

un
g 

di
se

as
e,

 M
I 

m
yo

si
tis

, i
nt

er
sti

tia
l l

un
g 

di
se

as
e,

 A
M

 a
rth

rit
is

, m
yo

si
tis

, I
 in

te
rs

tit
ia

l l
un

g 
di

se
as

e,
 N

SI
P 

no
n-

sp
ec

ifi
c 

in
te

rs
tit

ia
l p

ne
um

on
ia

, U
IP

 u
su

al
 in

te
rs

tit
ia

l p
ne

um
on

ia
, O

P 
or

ga
ni

zi
ng

 p
ne

um
on

ia
, C

ys
 C

yc
lo

sp
or

in
e,

 M
TX

 m
et

ho
-

tre
xa

te
, A

za
 A

za
th

io
pr

in
e,

 P
D

N
 p

re
dn

is
on

e,
 H

C
Q

 h
yd

ro
xy

ch
lo

ro
qu

in
e,

 F
VC

 fo
rc

ed
 v

ita
l c

ap
ac

ity
, D

LC
O

 d
iff

us
in

g 
ca

pa
ci

ty
 fo

r c
ar

bo
n 

m
on

ox
id

e,
 S

aO
2 p

er
ip

he
ra

l o
xy

ge
n 

sa
tu

ra
tio

n,
 O

2 o
xy

ge
n,

 
D

es
a 

de
xa

m
et

ha
so

ne
, R

em
 re

m
de

si
vi

r, 
LW

M
H

 lo
w

 w
ei

gh
t m

ol
ec

ul
ar

 h
ep

ar
in

*S
ta

tis
tic

al
 a

na
ly

si
s b

y 
pa

ire
d 

sa
m

pl
e 

t-t
es

t

2603Clinical Rheumatology (2022) 41:2601–2604



1 3

the patients, 2 (17%) experienced significant changes in the 
clinical status of ASSD.

Patient 1 developed Raynaud’s phenomenon after 1 
month, and severe dyspnoea, which led to oxygen supple-
mentation after 2 months. High-resolution computed tomog-
raphy (HRCT) showed ILD worsening, with the appearance 
of ground-glass opacities (GGOs) and extension of reticula-
tions. We transiently increased prednisone to 50 mg/day and 
started an anti-fibrosing drug (nintedanib) with benefit. After 
4 months, the patient had an articular flare. At month 5, after 
prednisone tapering, dyspnoea worsened. Chest CT scans 
showed a reduction of GGOs and no signs of pulmonary 
thromboembolism. Pulmonary function tests (PFTs) were 
repeated, confirming a restrictive pattern with stable forced 
vital capacity (FVC), but showing a severe reduction of dif-
fusing capacity for carbon monoxide (DLCO) compared 
to pre-COVID PFTs. At month 6, precapillary pulmonary 
hypertension was diagnosed at the right heart catheteriza-
tion. Furthermore, magnetic resonance imaging showed 
signs of chronic myocarditis. The patient started sildenafil 
and rituximab. Patient 11 had a worsening of the dyspnoea 
starting from month 4 and was reassessed at month 6. Chest 
HRCT was stable, but a significant impairment (ultrasound 
assessment) and superelevation (chest X-rays) of the dia-
phragm were observed, leading to high doses of corticos-
teroid treatment. In Table 1, we report the main clinical 
variables collected and the results of PFTs before (no more 
than 3 months) and after (6 months) COVID-19. For both 
FVC and DLCO, no statistically significant differences were 
observed at the 2 established timepoints.

Our results confirm that, after healing, COVID-19 may 
trigger ASSD flares and induce previously lacking clinical 
findings. To the best of our knowledge, this is the first paper 
evaluating, in a prolonged period, the outcome of a rheu-
matic disease after SARS-CoV2 infection. A strict clinical-
instrumental follow-up is necessary for ASSD patients after 
healing from COVID-19 because of the risk of possible 
worsening of the disease. In conclusion, our results sup-
port the SARS-CoV2 vaccination strategy for autoimmune 
diseases.
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