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1 	 | 	 INTRODUCTION

Here,	 we	 reported	 a	 58-	year-	old	 woman	 who	 presented	
with	 dermatomyositis-	lupus	 overlap	 syndrome	 compli-
cated	with	cardiomyopathy	after	coronavirus	disease	2019	
(COVID-	19).	 COVID-	19  may	 be	 considered	 a	 potential	
triggering	 factor	 for	 dermatomyositis.	 However,	 it	 needs	
to	 be	 determined	 whether	 cardiac	 myopathy	 in	 patients	
with	 COVID-	19-	associated	 dermatomyositis	 is	 directly	

related	to	severe	acute	respiratory	syndrome	coronavirus	
2	(SARS-	CoV-	2)	or	is	a	complication	of	dermatomyositis	
itself.

The	 coronavirus	 disease	 2019	 (COVID-	19)	 pandemic	
has	spread	all	over	the	world	at	an	unexpected	rate,	lead-
ing	to	a	variety	of	manifestations	ranging	from	a	lack	of	
symptoms	 to	death.1	Although	 the	most	common	mani-
festations	 include	 dyspnea,	 cough,	 fever,	 malaise,	 myal-
gia,	and	weakness,	other	organs	like	the	skin	may	also	be	
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Abstract
COVID-	19 should	be	considered	as	a	new	triggering	factor	for	autoimmune	dis-
orders	like	DM-	lupus	overlap	syndrome.	We	recommend	that	patients	presenting	
with	dermatomyositis	during	this	pandemic	be	screened	for	COVID-	19.
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involved;	 therefore,	COVID-	19	 is	a	challenge	 for	derma-
tologists	as	well	as	other	physicians.2-	4

Some	of	the	medications	used	in	the	treatment	of	au-
toimmune	 rheumatologic	 diseases	 also	 appear	 to	 be	 ef-
fective	 in	 the	 treatment	 of	 COVID-	19	 (especially	 severe	
cases),	indicating	some	similarities	in	the	pathogenesis	of	
COVID-	19	and	autoimmune	diseases.5	On	the	contrary,	re-
cent	publications	have	shown	that	the	severe	acute	respi-
ratory	syndrome	coronavirus	2	(SARS-	CoV-	2)	is	involved	
in	 the	 aggravation	 of	 several	 autoimmune	 diseases	 like	
subacute	 thyroiditis,	 Kawasaki	 disease,	 coagulopathies,	
antiphospholipid	 syndrome,	 immune	 thrombocytope-
nic	 purpura,	 Guillain–	Barré	 syndrome,	 dermatomyositis	
(DM),	 and	 lupus.6,7	 Hence,	 SARS-	CoV-	2	 infection	 can	
perhaps	be	considered	as	a	new	triggering	factor	for	some	
autoimmune	diseases.

It	 should	 be	 noted	 that	 some	 clinical	 symptoms	 of	
several	autoimmune	diseases	 like	DM	may	be	similar	 to	
COVID-	19,	indicating	the	importance	of	appropriate	dif-
ferentiation.	For	suspected	patients	complaining	of	prox-
imal	 muscle	 weakness	 and	 myositis	 accompanied	 with	
fever,	COVID-	19 should	be	distinguished	 from	the	myo-
sitis	 component	 of	 DM.8	 Here,	 we	 report	 a	 patient	 with	
dermatomyositis-	lupus	 overlap	 syndrome	 complicated	
with	cardiomyopathy	after	SARS-	CoV-	2	infection.

2 	 | 	 CASE PRESENTATION

A	 58-	year-	old	 female	 patient	 with	 a	 history	 of	 diabetes	
mellitus,	hypothyroidism,	and	coronary	artery	disease	pre-
sented	to	our	dermatology	clinic	with	malaise,	weakness,	
and	skin	lesions.	The	patient	had	a	history	of	COVID-	19	
affliction	about	 two	months	earlier	 in	 the	 form	of	 fever,	
cough,	malaise,	anosmia,	and	ageusia,	diagnosed	via	the	
PCR	test	and	treated	at	home	via	supportive	care.	Forty-	
five	days	later,	she	started	complaining	of	periorbital	ery-
thema	and	edema	together	with	intense	pruritic	erythema	
on	 the	 malar	 area	 and	 cheeks,	 gradually	 progressing	 to	
involve	the	hands,	neck,	and	buttocks.	After	a	few	days,	
she	 developed	 malaise	 and	 loss	 of	 energy;	 soon,	 the	 pa-
tient	was	not	even	able	 to	complete	 routine	daily	activi-
ties.	The	patient's	medications	included	losartan,	aspirin,	
metformin,	levothyroxine,	and	doxepin.	She	was	admitted	
to	 our	 dermatology	 ward.	 On	 physical	 examination,	 she	
had	pink-	violet	papules	on	the	knuckles,	ragged	cuticles,	
midface	erythema	involving	the	nasolabial	 folds,	an	ery-
thematous	plaque	involving	the	upper	back,	and	multiple	
vesicles	 with	 an	 erythematous	 base	 on	 both	 upper	 ex-
tremities	 (Figure  1).	 There	 was	 no	 lymphadenopathy	 or	
hepatosplenomegaly.	She	had	hoarseness,	mild	dyspnea,	
a	low-	grade	fever	(38.5˚C),	a	pulse	rate	of	90/min,	a	blood	

F I G U R E  1  (A)	Periorbital	erythema	
and	edema,	and	malar	erythema;	(B)	
Gottron	papules	and	ragged	nail	cuticles;	
(C)	Multiple	bilateral	vesicles	with	central	
crusting	on	both	upper	extremities;	(D)	
Erythema	and	excoriations	on	the	upper	
back

(A) (B)

(C) (D)
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pressure	of	100/70 mm Hg,	a	respiratory	rate	of	26/min,	
and	an	oxygen	saturation	level	of	94%	under	ambient	con-
ditions.	 The	 neurological	 examination	 showed	 proximal	
motor	muscle	weakness	with	a	power	of	2/5	at	the	shoul-
der	and	hip	joints.

Three	 skin	 biopsies	 from	 different	 skin	 sites	 were	
taken	 with	 differential	 diagnoses	 of	 DM	 and	 lupus	 ery-
thematosus;	the	first	was	sent	for	examination	under	di-
rect	 immune	 fluorescence	 (DIF)	 and	 the	 findings	 were	
in	 favor	 of	 lupus	 erythematosus	 (Figure  2).	 The	 second	
(from	a	Gottron	papule)	and	third	(from	a	vesicle	on	the	
extremities)	 biopsies	 were	 evaluated	 using	 hematoxylin-	
eosin	staining;	findings	indicated	dermatomyositis-	lupus	

overlap	features	and	were	compatible	with	a	collagen	vas-
cular	disease	(Figure 2).

Laboratory	 evaluations	 revealed	 elevated	 levels	 of	
AST	 and	 ALT	 (67	 and	 66  U/L,	 respectively;	 normal	 range	
5–	40 U/L),	aldolase	(12.4 U/L;	normal	range	1–	7 U/L),	CPK	
(2611 U/L;	upper	limit	195 U/L),	LDH	(517 U/L),	and	ESR	
(57 mm/h).	The	complete	blood	count	and	thyroid	function	
tests	were	normal,	as	were	the	levels	of	the	CA	125,	CA	19–	9,	
C3,	C4,	and	CH	50 markers.	Serological	tests	including	the	
antinuclear	antibody	 (ANA),	anti-	ds-	DNA,	and	anti-	Smith	
antibody	were	negative.	Myositis-	specific	antibodies	includ-
ing	anti-	Mi-	2,	-	Ku,	-	PM/Scl-	100,	-	Scl-	75,	-	SRP,	-	PL-	7,	-	PL-	12,	
-	EJ,	-	OJ,	-	Jo-	1,	and	-	Ro-	52	were	negative.	The	nasopharyngeal	

F I G U R E  2  (A)	Lichenoid	interface	reaction	with	superficial	and	deep	perivascular	inflammation,	dermal	mucin	deposition,	and	mild	
hyperkeratotic	epidermal	hyperplasia;	and	(B)	a	subepidermal	blister	with	mild	epidermal	atrophy;	and	(C)	dermal	edema	and	vascular	
ectasia	in	favor	of	collagen	vascular	disease	including	dermatomyositis	(H&E	stain,	×20,	×10,	×40,	respectively).	(D)	Focal	thickening	of	the	
basement	membrane	is	present	(PAS	stain,	×20).	(E,	F)	Prominent	interstitial	dermal	mucin	deposition	is	present	(Alcian	blue	stain,	×40,	
×10,	respectively).	Direct	immunofluorescence	showed	a	focal	granular	deposit	of	(G)	anti-	IgG	(2+),	(H)	anti-	IgM	(3+),	and	(I)	anti-	C3	(2+)	
along	the	dermoepidermal	junction;	the	findings	were	in	favor	of	lupus	erythematosus	(×10)
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swab	PCR	 test	 for	SARS-	CoV-	2	was	negative,	whereas	 the	
SARS-	CoV-	2	IgG	antibody	returned	positive.

Electromyography	showed	early	 inflammatory	myopa-
thy	of	 the	proximal	upper	and	lower	 limbs’	muscles.	The	
endoscopy,	 colonoscopy,	 mammography,	 computerized	
tomography	 (CT)	 of	 the	 paranasal	 sinuses,	 and	 ophthal-
mologic	 examination	 were	 normal.	 Echocardiography	

revealed	 hypokinesia	 of	 the	 left	 ventricle,	 septum,	 and	
anterior	cardiac	wall	in	addition	to	mitral	and	tricuspid	re-
gurgitation	with	an	ejection	 fraction	 (EF)	of	45%.	Hence,	
metoprolol	(47.5 mg	daily)	was	initiated.	The	abdominopel-
vic	CT	scan	was	normal,	while	multifocal	patchy	consolida-
tions	on	both	sides	with	reverse	halo	view	suggestive	of	the	
chronic	 phase	 of	 organizing	 COVID-	19	 pneumonia	 were	
reported	on	the	lung	CT	scan	(Figure 3).	According	to	the	
pulmonary	consultation,	 cefazolin	 (2 g	 three	 times	daily)	
and	azithromycin	(500 mg	daily)	were	also	started.

Taking	into	account	the	disease	severity,	the	high	level	
of	CPK,	and	the	cardiac	myopathy,	a	combination	of	high-	
dose	 prednisolone	 (60  mg	 daily),	 methotrexate	 (15  mg	
weekly),	 and	 hydroxychloroquine	 sulfate	 (400  mg	 daily)	
was	prescribed.	A	few	days	later,	a	gradual	improvement	
in	the	patient's	general	condition	and	skin	lesions	was	ob-
served	(Figure 4).	One	week	later,	the	CPK	level	reached	
1139 U/L;	there	was	also	an	increase	in	EF	to	55%.	After	
10 days,	the	patient	was	discharged	with	the	same	medi-
cations	with	a	plan	of	gradual	tapering	of	prednisolone.

3 	 | 	 DISCUSSION

Dermatomyositis	 (DM)	 is	 an	 autoimmune	 disorder	 that	
affects	both	children	and	adults.	 It	 is	 characterized	by	a	

F I G U R E  3  Lung	CT	scan	shows	multifocal	patchy	
consolidations	on	both	sides	suggesting	the	chronic	phase	of	
organizing	COVID-	19	pneumonia

F I G U R E  4  There	was	a	significant	
improvement	in	clinical	manifestations	
10 days	after	the	admission
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diversity	of	cutaneous	presentations	that	usually	precede	
or	accompany	muscle	disease.9	Periorbital	erythema	and	
edema	 (heliotrope	 rash),	 Gottron	 papules	 on	 the	 meta-
carpophalangeal	 and	 interphalangeal	 joints,	 cuticle	 dys-
trophy,	and	erythema	on	the	shoulders	(shawl	sign)	and	
chest	(V-	sign)	comprise	the	characteristic	cutaneous	find-
ings.9	It	is	believed	that	DM	is	an	immune-	mediated	dis-
ease	in	which	certain	external	factors	(e.g.,	malignancies,	
medications,	 infectious	agents,	 and	UV	exposure)	act	as	
stimuli	in	genetically	predisposed	individuals.10	Exposure	
to	SARS-	CoV-	2	in	some	individuals	may	provoke	a	mus-
culoskeletal	 autoimmune	 disease	 or	 collagen	 vascular	
disorder,	which	may	be	explained	by	a	recent	publication	
that	 noted	 the	 presence	 of	 three	 immunogenic	 epitopes	
in	 DM	 patients	 featuring	 a	 high	 number	 of	 sequences	
identical	 to	SARS-	CoV-	2	proteins.11,12 The	onset	of	DM-	
lupus	 symptoms,	 in	 this	 case,	 was	 about	 45  days	 after	
SARS-	CoV-	2	 infection;	 there	 was	 clear	 proximal	 muscle	
weakness,	periorbital	and	malar	erythema	with	edema,	in	
addition	 to	 Gottron's	 papules	 on	 both	 hands,	 indicating	
that	the	trigger	was	possibly	COVID-	19.	On	the	contrary,	
ANA,	anti-	Ds-	DNA,	and	myositis-	specific	antibodies	were	
all	negative,	as	reported	in	a	case	series	of	DM	associated	
with	COVID-	19.7

An	elevated	level	of	type	I	interferons,	which	are	involved	
in	the	pathogenesis	of	DM,	is	a	highly	sensitive	marker	for	
both	DM	disease	activity	and	COVID-	19.13 There	is	strong	
evidence	of	some	similarities	in	the	pathogenesis	of	DM	
and	COVID-	19,	including	the	role	of	type	I	interferons	in	
causing	myofiber	and	severe	organ	damages.	This	is	con-
firmed	by	the	use	of	Baricitinib,	a	Janus	kinase	(JAK)	in-
hibitor	 that	appears	 to	be	promising	 in	 the	 treatment	of	
patients	with	COVID-	19-	associated	severe	organ	damage,	
in	addition	to	the	use	of	tofacitinib	in	a	clinical	trial	for	the	
treatment	of	DM.14

Furthermore,	 COVID-	19  leads	 to	 the	 production	 of	
high	 levels	 of	 cytokines,	 which	 may	 damage	 multiple	
organs	 including	 skeletal	 and	 cardiac	 muscles.15	 It	 can	
provoke	a	variety	of	cardiac	manifestations	ranging	from	
mild	 cardiac	 injury	 to	 heart	 failure	 or	 even	 arrhythmias	
and	cardiac	arrest;	these	manifestations	may	also	be	seen	
in	DM.16,17	 In	our	patient,	COVID-	19	preceded	 the	DM-	
lupus	presentation	 that	was	associated	with	cardiac	my-
opathy	in	addition	to	muscle	weakness	and	characteristic	
skin	manifestations.	The	patient	responded	well	to	treat-
ment	 including	 high-	dose	 prednisolone,	 methotrexate,	
and	 hydroxychloroquine	 sulfate.	 As	 a	 result	 of	 the	 high	
levels	 of	 cytokines	 in	 COVID-	19	 infection	 and	 dermato-
myositis,	glucocorticoid	agents	play	an	important	role	in	
the	treatment	and	can	reduce	cytokine	levels	which	lead	
to	 the	 improvement	 of	 symptoms	 including	 myositis	 or	
cardiac	 myopathy.18	 In	 addition,	 MTX	 and	 hydroxychlo-
roquine	were	added	which	are	usually	used	in	refractory	

and	severe	cases	of	dermatomyositis.	Although	MTX	has	
many	side	effects,	it	prevents	and	stops	the	inflammatory	
process,	leading	to	functional	improvement.19

In	summary,	interstitial	pneumonia,	myositis,	and	car-
diac	 involvement	can	be	seen	in	both	DM-	lupus	overlap	
and	COVID-	19.20	COVID-	19 should	be	considered	a	new	
triggering	factor	for	autoimmune	disorders	like	DM-	lupus	
overlap	 syndrome.7	 Proper	 diagnosis	 and	 prompt	 treat-
ment	can	decrease	the	number	of	mortalities	in	cases	with	
overlapping	manifestations.	However,	further	studies	are	
required	 to	 determine	 whether	 certain	 manifestations	
such	as	cardiac	myopathy	in	DM	patients	associated	with	
COVID-	19	 are	 directly	 related	 to	 the	 SARS-	CoV-	2	 infec-
tion	or	are	a	complication	of	DM	itself.
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