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Introduction
Ever	 since	 the	 outbreak	 started	 in	
Wuhan,	 China	 in	 November	 2019	 the	
cases	 of	 COVID‑19	 or	 SARS‑CoV‑2	
(severe	 acute	 respiratory	 syndrome	
coronavirus	 2)	 have	 been	 rising	 at	 an	
explosive	 rate.[1]	 Owing	 to	 a	 very	 high	
secondary	 infection	 rate	 coupled	 with	
the	 largely	 asymptomatic	 transmission,	
the	 virus	 rapidly	 spread	 across	 the	 world	
and	 gained	 the	 title	 of	 a	 pandemic	 on	
11th	 March	 2020	 by	 the	 World	 Health	
Organization	 (WHO).[2]	 By	 the	 beginning	
of	 September	 2020,	 India	 was	 the	
second‑worst	hit	 country	 in	 the	world	with	
COVID‑19.[3]

Of	 late,	 several	 authors	 have	 reported	
various	 cutaneous	 manifestations	 in	 the	
setting	 of	 COVID‑19	 infection,	 and	 these	
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Abstract
Introduction:	 Ever	 since	 the	 outbreak	 of	 COVID‑19,	 the	 respiratory	 system	 has	 been	 the	 chief	
focus	 of	 researches,	 however,	 understanding	 the	 impact	 of	 this	 disease	 on	 the	 integumentary	
system	 is	 just	as	essential.	Objectives:	We	aimed	at	collecting	data	on	any	cutaneous	manifestation	
arising	 in	 patients	 with	 active	 and	 recovering	 COVID‑19	 infection,	 or	 a	 direct	 consequence	 of	 the	
infection’s	 treatment,	 and	 correlating	 these	 findings	 with	 systemic	 disease	 severity	 and	 duration.	
Materials and Methods: A prospective	 observational	 study	 was	 conducted	 in	 three	 tertiary	 care	
centers	from	Rajasthan,	India,	to	acquire	data	of	laboratory‑confirmed	cases	of	COVID‑19	presenting	
with	 any	 mucocutaneous	 manifestation.	 Results:	 Eight	 predominant	 patterns	 of	 dermatological	
involvement	 were	 seen,	 namely,	 maculopapular	 (14.59%),	 urticarial	 (13.17%),	 perniotic	 (12.1%),	
pityriasis	 rosea	 (11.74%),	 acral	 erythema/edema	 (10.3%),	 petechial	 (4.63%),	 vesicular	 (2.49%),	
and	 livedo	 (1.78%).	 Rare	 findings	 included	 eruptive	 pseudoangioma,	 eruptive	 hypomelanosis,	
alopecia	 parvimaculata,	 geographic	 tongue,	 chikungunya‑like	 hyperpigmentation,	 and	 nail	 changes.	
On	 correlating	 these	 findings	 with	 the	 gradient	 of	 the	 disease,	 livedo,	 vasculitis,	 exfoliation,	 and	
erythroderma	 were	 associated	 with	 severe	 disease,	 whereas	 perniosis	 and	 eruptive	 pseudoangioma	
were	seen	in	mild	illness.	Conclusion:	We	reported	a	few	previously	unpublished	skin	manifestations	
of	COVID‑19,	 namely,	 geographic	 tongue,	 chikungunya‑like	 pigmentation,	 eruptive	 hypomelanosis,	
and	 alopecia	 parvimaculata.	 This	 study	 provides	 a	 visual	 description	 of	 the	 muco‑cutaneous	
manifestations	of	COVID‑19	disease	which	could	aid	a	dermatologist	or	physician	in	early	diagnosis	
of	this	novel	infection,	especially	in	a	resource‑poor	setting.
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myriad	 presentations	 of	 COVID‑19	 related	
lesions	have	a	broad	and	current	interest.[4]

In	 this	 study,	 we	 aimed	 at	 collecting	 data	
on	 any	 cutaneous	 manifestation	 arising	
in	 patients	 with	 active	 and	 recovering	
COVID‑19	 infection,	 or	 a	 direct	
consequence	 of	 the	 infection’s	 treatment,	
and	correlating	these	findings	with	systemic	
disease	 severity	 and	 duration,	 from	 three	
tertiary	care	centers	in	Rajasthan,	India.

Materials and Methods
This	 prospective	 multi‑centric	 study	
was	 initiated	 after	 obtaining	 due	
approval	 from	 institutional	 ethical	 board	
(F/SPMC/IERB/2061)	 and	 conducted	 at	
three	 tertiary	 care	 centers	 from	 Rajasthan,	
India,	 namely	 Bikaner,	 Kota,	 and	 Jodhpur,	
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over	 6	 months	 from	 June	 2020	 to	 November	 2020	 in	
patients	with	confirmed	present	or	past	COVID‑19	infection	
according	 to	 reverse	 transcription	 polymerase	 chain	
reaction	 (RT‑PCR).	 The	 patients	 were	 divided	 into	 two	
groups,	namely	A	 (acute	viral	 infection)	and	B	 (recovering	
phase	within	 2	months	 after	 the	 subsidence	 of	 fever).	The	
patients	 were	 recruited	 from	 both	 COVID‑19‑dedicated	
in‑patient	facility	and	general	out‑patient	department	(OPD).	
However,	every	time	a	patient,	with	high	clinical	suspicion	
of	active	infection,	presented	to	our	OPD	the	diagnosis	was	
established	 by	 RT‑PCR.	 In	 group	A,	 the	 duration	 of	 viral	
illness	was	determined	by	a	negative	RT‑PCR	at	the	end	of	
the	infection.

All	 patient‑related	 data	 were	 entered	 into	 a	 proforma	 and	
a	 printed	 questionnaire	 (designed	 specifically	 to	 categorize	
the	 skin	manifestations	 according	 to	 various	 other	 authors’	
reports).	 Clinical	 photographs	 were	 clicked	 for	 as	 many	
patients	as	possible.	All	clinical	images	were	independently	
analyzed	 by	 three	 senior	 dermatologists,	 and	 a	 diagnosis	
of	 cutaneous	 ailment	 was	 made	 according	 to	 a	 common	
consensus.

Results
During	 the	 study	 period,	 281	 patients	 of	 confirmed	
COVID‑19,	 having	 muco‑cutaneous	 manifestations,	
were	 identified	 by	 us.	 While	 163	 patients	 were	 of	 active	
COVID‑19	 (group	 A),	 the	 remaining	 118	 were	 in	
recovery	(group	B).

Eight	 predominant	 patterns	 of	 dermatological	
involvement	 were	 seen,	 namely,	 maculopapular	 (14.59%),	
urticarial	 (13.17%),	 perniotic	 (12.1%),	 pityriasis	
rosea	 (11.74%),	 acral	 erythema/edema	 (10.3%),	
petechial	 (4.63%),	 vesicular	 (2.49%),	 and	 livedo	 (1.78%)	
along	with	some	miscellaneous	findings.	We	also	identified	
some	novel,	previously	unpublished	nail	changes	in	patients	
with	 COVID‑19.	 The	 clinical	 patterns	 identified	 by	 us	 in	
both	the	groups	have	been	tabulated	[Table	1].

Detailed analysis of cutaneous lesions
A	 thorough	 analysis	 revealed	 some	 subtle	 associations	
between	 various	 systemic	 manifestations	 and	 cutaneous	
eruptions	in	study	subjects.
1.	 Maculopapular	 rash	 (MP	 rash)	 (n	 =	 41;	 14.59%)	

was	 our	 most	 common	 finding	 seen	 frequently	
during	 the	 early	 stage	 of	 active	 disease.	The	 trunk	was	
the	most	commonly	 involved	site	 (n	=	22).	Six	patients	
also	 had	 oral	 lesions.	 MP	 rash	 was	 associated	 with	
severe	 illness	 (n	 =	 12;	 29.3%)	 and	 a	 mortality	 rate	 of	
9.6%.

2.	 Urticaria	 and	 angioedema	 (n	 =	 37;	 13.17%)	were	 seen	
both	 in	early	(n	=	24	 in	group	A)	and	recovery	(n	=	13	
in	 group	 B)	 phases	 [Figure	 1].	 The	 most	 common	
pattern	 was	 generalized	 urticaria	 (43.2%).	 In	 group	A,	
eruptions	 were	 short‑lasting	 (average	 duration	

14.3	 days).	 In	 group	 B,	 three	 patients	 developed	
chronic	urticaria	 (>6	weeks).	A	positive	history	of	drug	
consumption	 before	 onset	 was	 present	 in	 14	 (37.84%)	
patients.	 The	 lesions	 were	 associated	 with	moderate	 to	
severe	disease	in	45.83%	of	the	cases.

3.	 Perniosis	 or	 pseudo‑chilblains	 (n	 =	 34,	 12.1%)	 was	
commonly	seen	in	patients	during	the	latter	half	of	their	
active	infection,	lasting	for	a	mean	duration	of	18.6	days	
before	 resolving	 on	 their	 own	 [Figure	 2a	 and	 b].	 The	
majority	 of	 patients	 were	 either	 asymptomatic	 or	 had	
mild	 flu‑like	 symptoms	 only.	 Only	 2	 (5.9%)	 of	 these	
patients	 had	 a	 previous	 history	 of	 perniosis.	 Variants	
of	 perniosis	 reported	 by	 us	 have	 been	 mentioned	 in	
Table	2.

4.	 Pityriasis	 rosea	 (n	 =	 33;	 11.74%):	 In	 33	 patients,	 there	
was	 the	 development	 of	 pityriasis	 rosea	 (PR)‑like	
lesions	(n	=	11	in	group	A	and	n	=	22	in	group	B).	The	
lesions	were	different	from	typical	PR	by	the	absence	of	
herald	patch	 in	more	 than	half	of	 the	patients	 (n	=	20),	
presence	 of	 pruritus,	 and	 involvement	 of	 atypical	 sites	
such	as	flexures	and	limbs.

5.	 Acral	 edema/erythema	 (n	 =	 29;	 10.32%)	 was	 seen	
exclusively	 in	 the	 active	 phase	 of	 infection.	 However,	
no	definite	correlation	could	be	made	 regarding	disease	
duration	 or	 severity.	 Twelve	 (41.4%)	 patients	 had	
erythromelalgia	of	the	palms/soles.

6.	 Petechiae/purpura	 (n	 =	 13;	 4.63%)	 was	 encountered	
only	 in	 group	 A,	 with	 mucosal	 involvement	 in	 four	
patients	 [Figure	 3a‑c].	 Eight	 of	 these	 patients	 were	
admitted	 to	 ICU.	 Four	 of	 these	 patients	 had	 cutaneous	
vasculitis.

Table 1: Muco‑cutaneous manifestations in groups A and 
B

GROUP A GROUP B
DERMATOSIS DERMATOSIS
Maculo‑papular	eruptions Urticaria
Urticaria/angioedema/
urticarial	vasculitis

Perniosis

Perniotic	lesions Maculo‑papular	eruptions
Acral	edema/erythema Pityriasis	rosea
Pityriasis	rosea Acneform	eruptions
Exfoliative	lesions Acral/periungual	

exfoliation
Petechial	lesions Allergic	contact	

dermatitis‑like	lesions
Erythroderma Chikungunya‑like	

hyperpigmentation
Vesicular	eruptions Eruptive	Hypomelanosis
Erythema	multiformae Alopecia	Parvimaculata
Eruptive	pseudoangioma Nail	involvement
Livedo	reticularis/racemosa
Geographic	tongue
Kawasaki‑like	exfoliation
Nail	involvement
Mucosal	lesions
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7.	 Vesicular	 eruptions	 (n	 =	 7;	 2.49%)	were	monomorphic	
in	 all	 the	 patients	 and	 seen	 only	 in	 the	 active	 disease.	
They	 usually	 occurred	 late	 during	 the	 course	 of	 severe	
disease	 (latency	period	16.3	days).	Seen	 transiently	and	
lasting	 for	 an	 average	 of	 7.1	 days,	 the	 lesions	 were	
associated	with	 severe	 illness.	All	 patients	 documented	
by	us	were	over	50	years	of	age	 (mean	age	63.8	years)	
and	admitted	in	the	intensive	care	unit	[Figure	4a‑d].

8.	 Livedo	 reticularis/racemosa	 (n	 =	 5;	 1.78%)	 was	
also	 present	 only	 during	 active	 infection	 in	 severely	
ill	 patients,	 seen	 during	 the	 latter	 half	 of	 illness	

[Figure	5a	and	b].	Four	(80%)	patients	were	hospitalized	
in	ICU	and	treated	with	enoxaparin.	D‑dimer	levels	were	
raised	in	all	five.	The	mortality	rate	was	20%	(n	=	1).

9.	 Miscellaneous	mucocutaneous	changes
•	 Nail	 changes:	 The	 patients	 in	 group	 A	 presented	

with	 nail	 cyanosis,	 red	 lunula,	 erythronychia,	
periungual	 petechial,	 apparent	 total	 leukonychia,	
and	 periungual	 exfoliation.	 Wheras	 punctate	
leukonychia,	 total	 leukonychia,	 onychomadesis,	
onychoschizia,	 onycholysis,	 trachyonychia,	 beau	
lines,	 pitting,	 and	 melanonychia	 were	 present	 in	
group	B	patients.

•	 Acral	 exfoliation	 (n	 =	 10,	 3.55%)	 was	 seen	 more	
commonly	in	the	recovery	phase.

Figure 4: Vesicular eruptions resembling (a) erythema multiformae of 
the trunk, (b) erythema multiformae of trunk, (c) erythema multiformae of 
extensors, (d) flat targetoid eruptions

dc

ba

Figure 1: Urticarial vasculitis associated with MIS-C

Figure 3: Punctate purpura in group A on (a) palpebral conjunctiva, 
(b) hard palate, (c) back

cb

a

Figure 2: Pseudo-chilblains with (a) ear lobe perniosis, (b) petechiae with 
edema, pseudovesicles, and exfoliation

ba
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Table 2: The pattern of disease in patients
Mucocutaneous 
manifestation

Total no. of 
patients

Pattern

	Maculo‑papular	
eruptions

41 Trunk	(53.7%)
Flexures	(26.8%)
Generalized	(12.2%)
Acral	(7.3%)	

Urticaria/
angioedema/
urticarial	vasculitis

37 DISTRIBUTION:
Generalized	(43.2%)
Acral	(27.1%)
Flexural	(24.3%)
Mucosal	(5.4%).

VARIANTS:
Urticarial	vasculitis‑11
Urticaria	with	
angioedema‑3
Angioedema‑2
Urticarial	vasculitis	with	
multisystem	inflammatory	
syndrome‑2
Complaint	of	acute	
abdominal	pain	during	
episodes	of	acute	
urtcaria‑4.

	Perniotic	lesions 34 Localized	finger/toe	tip	
swelling/erythema	(73.5%)
vesicobullous	
eruptions	(11.8%)
digital	tip	petechiae	(8.8%)
erythema	multiformae–like	
digital	vesicles	(5.9%).
Earlobe	perniosis	(5.9%).

Pityriasis	rosea	 33 Truncal	>	acral	>	face	>	
flexural	>	generalized

	Acral	edema/
erythema

29 Bilaterally	symmetrical	
involvement	of	legs	>	
hands	(erythromelalgia	
of	the	palms/soles	in	
12	patients	(41.4%)

	Petechial	lesions 13 Macular	(62.3%)
palpable	purpura	(37.7%)	
truncal	(n=6)
acral	(n=7)
Mucosal	(conjuctival	and	
oral)	n=4

Vesicular	eruptions 7 VARIANTS:
Milaria	crystaline–like	
vesicles‑3	(bilateral	
lower/upper	
limbs);targetoid	(erythema	
multiformae–like	
lesions)‑2	(bilateral	palms	
and	soles);

•	 Allergic	 contact	 dermatitis‑like	 lesions	 (n	 =	 5,	
1.78%)	were	also	seen	 in	on	 the	palms	and	soles	of	
the	recovering	patients.

•	 Kawasaki‑like	 exfoliation	 (n	 =	 3;	 1.07%):	 Such	
lesions	 were	 seen	 only	 in	 pediatric	 patients	 during	
the	 latter	 half	 of	 active	 illness	 with,	 all	 three	
children	 admitted	 in	 ICU	 [Figure	 6a‑c].	 Strawberry	
tongue	was	seen	in	one	case	[Figure	6b].

•	 Mucosal	 lesions	were	 the	only	presenting	 feature	 in	
six	cases,	with	four	cases	of	geographic	tongue,	and	
two	 of	 oral	 hypertrophic	 candidiasis.	 Oral	 erosions,	
apthae,	vesicles,	and	strawberry	tongue	were	seen	in	
patients	along	with	other	skin	manifestations.

•	 Chikungunya‑like	 hyperpigmentation	 was	 seen	
in	 one	 (0.36%)	 patient	 in	 the	 recovering	 stage	 of	
COVID‑19,	 with	 the	 involvement	 of	 the	 dorsum	 of	
the	 hands	 [Figure	 7].	The	 patient	was	 being	 treated	
with	injection	remdesivir	during	active	infection.

Table 2: Contd...
Mucocutaneous 
manifestation

Total no. of 
patients

Pattern

hemorrhagic	varicella	like	
lesions‑1	(generalized);
necrotic	
ulceration‑1	(lower	limbs).

SITES:	
Acral	(n=5;	71.4%),	Head	
and	neck	(n=2;	28.6%).

Livedo 5 bilateral	lower	limbs,	n=2;	
unilateral	lower	limb	n=2;	
unilateral	trunk=1

Eruptive	
pseudoangioma

6 Acral	(50%)	>	face	(40%)	>	
truncal	(10%)	

Kawasaki‑like	
exfoliation

3 generalized‑2,	acral‑1;	
strawberry	tongue‑1

Erythroderma 2 Generalized	exfoliative	
dermatitis	(n=2)

Only	mucosal	lesions 6 Geographic	tongue:	4;	
Hypertrophic	candidiasis:	2

Contd...

Figure 5: Unilateral livedo reticularis with (a) broken fishnet pattern 
involving the trunk, (b) the lower leg

ba
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•	 Eruptive	 pseudoangiomatosis	 (EP)	
(n	=	6;	2.14%)	was	seen	exclusively	in	the	pediatric	
age	 group	 (mean	 age	 13.2	 years)	 during	 active	
infection.	 It	 was	 associated	 with	 a	 good	 prognosis	
[Figure	8a‑c].

•	 Acneform	eruptions	 (n	=	34;	12.1%)	were	observed	
only	 in	 group	B	with	 a	 history	 of	 systemic	 steroids	
being	used	for	 the	management	of	COVID‑19	 in	all	
cases.

•	 Eruptive	 hypomelanosis	 was	 seen	 in	 five	 patients	
from	 three	 families	 during	 the	 recovery	 phase	 of	
their	illness	[Figure	9a	and	b].

•	 Erythroderma	 was	 seen	 in	 two	 patients	 from	
group	A.

•	 Alopecia	 parvimaculata	 was	 seen	 in	 three	 patients	
from	group	B	[Figure	10a	and	b].

On	 correlating	 the	 cutaneous	 features	 with	 the	 severity	 of	
the	systemic	disease,	we	found	a	linear	correlation	between	
increasing	disease	 intensity	 (in	 terms	of	oxygen	 saturation,	
metabolic	derangement,	CT	scan	score,	duration	of	hospital	
stay,	 the	 requirement	 of	 supplementary	 oxygen/intensive	
care)	and	some	skin	manifestations.	[Figure	11].

Discussion
The	 pioneering	 original	 study	 concerning	 the	 classification	
of	 cutaneous	 manifestations	 of	 COVID‑19	 was	 conducted	
by	Galván	Casas	et al.[5]	 in	form	of	a	nationwide	survey	in	
Spain.	Since	 then,	many	other	 authors	have	been	 tirelessly	
adding	 an	 ever	 so	 growing	 list	 of	 dermatoses	 found	 to	 be	
associated	 with	 this	 novel	 virus.[5‑12]	 However,	 despite	 the	
widespread	 prevalence	 of	 the	 illness	 in	 India,	 the	 data	
regarding	its	skin	manifestations	are	sparse.

Even	 though	 the	prognostic	 significance	of	 these	 emerging	
skin	lesions	is	yet	to	be	verified,	they	might	aid	in	diagnosis	
and	 any	 possible	 drug‑related	 adverse	 events.	But	whether	
these	 muco‑cutaneous	 features	 are	 a	 direct	 result	 of	 this	
novel	 viral	 infection	 or	 due	 to	 systemic	 deterioration,	
opportunistic	 infections,	or	 adverse	drug	 reactions	 is	 still	 a	
matter	of	debate.

Our	 study	 was	 carried	 out	 from	 the	 month	 of	 July	 2020	
to	 November	 2020	 when	 India	 was	 severely	 afflicted	
by	 COVID‑19.	 Owing	 to	 such	 widespread	 demographic	
involvement	 of	 this	 illness	 in	 our	 country	 lately,	 we	
encountered	 quite	 a	 handful	 of	 patients	 with	 otherwise	
unexplainable	mucocutaneous	lesions.

Maculopapular eruptions
Maculopapular	 (MP)	 eruptions	 are	 perhaps	 the	 most	
widely	 reported	 cutaneous	 lesions	 within	 the	 spectrum	 of	
COVID‑19	 with	 a	 prevalence	 rate	 ranging	 from	 5%	 to	
70%.[13,14]	In	our	study,	we	observed	some	subtle	differences	
in	 the	 etiology	 of	 these	 eruptions	 in	 different	 age	 groups.	
Although	in	pediatric	patients,	the	rash	was	non‑pruritic	and	
seen	 at	 the	 same	 time	 as	 pyrexia,	 (group	A),	 in	 adults	MP	

rash	 was	 pruritic	 and	 commonly	 seen	 during	 the	 recovery	
phase	 (group	B).	We	hypothesize	 that	 in	pediatric	patients,	

Figure 7: Chikungunya-like hyperpigmentation on the dorsum of the 
bilateral hands

Figure 8: Eruptive pseudoangiomatosis in pediatric patients 
on (a) forearms, (b) face, (c) forearms

cb

a

Figure 6: Kawasaki-like exfoliation on (a) back, (b) strawberry tongue, 
(c) flexural

c

b

a
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MP	rash	was	usually	of	viral	origin,	whereasin	adults,	these	
lesions	were	predominantly	drug‑induced.

The	 high	 hospital	 admission	 rate	 and	 mortality	 rate	 in	
these	 patients	 can	 perhaps	 be	 explained	 by	 the	 need	 for	
polypharmacy	 in	 the	 form	 of	 salvage	 drugs	 in	 critically	
ill	 cases,	 inducing	MP	 rashes.	 Late‑onset	MP	 rash	 can	 be	
triggered	from	a	hyperactive	immune	system.[15]

Urticaria/Angioedema
Urticaria	 can	 be	 either	 idiopathic,	 viral,	 or	 drug‑induced.	
There	 was	 a	 definitive	 history	 of	 drug	 consumption	
before	 the	 onset	 of	 lesions	 in	 at	 least	 14	 patients,	
namely,	 hydroxychloroquine,	 lopinavir,	 azithromycin,	
and	 remdesivir.	 We	 also	 encountered	 two	 pediatric	
patients	 having	 urticarial	 vasculitis	 with	 severe	 systemic	
involvement	 in	 the	 form	 of	 “multisystem	 inflammatory	
syndrome	 in	 children”	 (MIS‑C)	 [Figure	 1].	 Although	
urticaria	 is	 associated	 with	 severe	 illness,	 their	 highly	
variable	 etiology	 has	 rendered	 them	 to	 be	 an	 inaccurate	
disease	identification	marker.

Perniosis or pseudo‑chilblains
Classical	lesions	of	perniosis/chilblains	are	associated	with	
exposure	of	acral	areas	with	cold	 temperatures,	 leading	to	
deep	 dermal	 vessels’	 constriction	 and	 superficial	 plexus	
dilatation.[16]	A	 consistent	 correlation	 of	 perniotic	 lesions	
with	 active	 COVID‑19	 infection	 has	 been	 established.	
The	 reported	 prevalence	 ranges	 from	 14.3%	 to	 72%.
[5,6,17,18]	 The	 clinico‑epidemiological	 profile	 of	 the	 affected	
patients	 in	 our	 study	 (n	 =	 35)	 was	 similar	 to	 most	 other	
reports	 in	 the	 past,	 with	 lesions	 appearing	 in	 younger	
patients,	occurring	 late	during	active	disease,	having	mild	
systemic	features,	and	excellent	prognosis.	Vesico‑bullous	
and	 erythema	 multiforame–like	 acral	 lesions	 carried	 a	
poor	prognosis.

In	 our	 experience,	 these	 lesions	 are	 a	 strong	 indicator	 of	
active	COVID‑19.	This	study	was	conducted	in	the	months	
of	summer	in	India,	where	the	temperature	tends	to	get	hot	
and	 arid	 in	Rajasthan.	The	 fact	 that	 perniotic	 lesions	were	
seen	 acutely	 in	 patients	 despite	 such	 high	 temperature,	
with	 a	 positive	 history	 of	 COVID‑19,	 strongly	 favored	

viral	 origin.	Negative	 history	 of	 similar	 lesions	 in	 the	 past	
in	 most	 patients	 also	 favors	 this	 temporal	 association.	 It	
has	 been	 hypothesized	 that	 microemboli	 lodgement	 in	
the	 peripheral	 dermal	 plexus	 led	 to	 endothelial	 injury	 and	
vascular	inflammation.[19]

Pityriasis rosea (PR)
The	 delayed	 onset	 of	 PR	 can	 be	 explained	 by	 the	
development	 of	 lymphopenia	 during	 the	 recovery	 phase	
according	 to	 Drago	 et al.[20]	 This	 lymphopenia	 could	 play	
a	 role	 in	 the	 reactivation	 of	 latent	 human herpesvirus 	
6	 (HHV‑6),	human herpesvirus 7	 (HHV‑7),	varicella‑zoster	
virus,	and	Epstein‑Barr virus	(EBV)	virus.[21‑24]

Vesicular lesions
Vesicular	 eruptions	 are	 a	 sparsely	 reported	
entity	 in	 COVID‑19,	 with	 an	 incidence	 rates	 of	
3.77%–15%.[13]	 Interestingly,	 we	 also	 encountered	 one	
patient	with	hemorrhagic	vesicles	distributed	over	the	entire	
body,	resembling	varicella‑zoster.	However,	unlike	varicella,	
these	 lesions	 were	 monomorphic	 and	 lacked	 mucosal	
involvement.	 They	 are	 an	 indicator	 of	 severe	 illness.	
Criado	 et al.[25]	 has	 hypothesized	 that	 these	 eruptions	 arise	
from	 cytokine	 storms	 in	 the	 skin,	 resulting	 in	 endothelial	
damage.	These	 lesions	 are	 specific	 to	COVID‑19,	 and	 their	
identification	 could	 be	 a	 useful	 tool	 in	 aiding	 the	 diagnosis	
of	early	or	ambiguous	cases	in	a	resource‑poor	setting.[13]

Petechiae/purpura
Only	 a	 handful	 of	 case	 series	 have	 reported	 petechiae/
purpura	 in	 COVID‑19	 cases.[10,17,26]	 We	 found	 mucosal	
petechiae	to	be	an	indicator	of	severe	illness.	The	underlying	
pathogenesis	 is	 a	 leukocytoclastic	 event	 resulting	 from	
pauci‑immune	prothrombotic	vasculopathy,[27]	drug‑induced,	
or	secondary	to	infusion	reaction.

Figure 9: (a) Eruptive hypomelanosis in (b) a pediatric patient, and his 
sibling

ba

Figure 10: (a,b) Alopecia parvimaculata in two patients recovering from 
COVID-19 illness

ba



Mohta, et al.: Mucocutaneous manifestations in COVID‑19

693Indian Dermatology Online Journal | Volume 12 | Issue 5 | September-October 2021

Livedo Reticularis/racemosa
Livedo	reticularis	(LR),	is	a	sign	of	severe	systemic	illness,	
consisting	of	a	lacy	hexagonal	network	of	red	to	violaceous	
dusky	 patches	 encircling	 a	 pale	 center.	 Their	 likely	 cause	
in	 COVID‑19	 is	 the	 development	 of	 a	 procoagulant	 state	
with	 small	 vessel	 occlusion.	 The	 virus	 can	 also	 infect	 the	
angiotensin‑converting	 enzyme	 2‑receptors	 on	 vascular	
endothelial	 and	 smooth	 muscle	 cells	 leading	 to	 low‑grade	
vessel	inflammation.[28,29]

Erythroderma
Erythroderma	 (exfoliative	 dermatitis	 involving	 >90%	
BSA)	 is	 a	 reaction	pattern	 secondary	 to	myriad	underlying	
ailments,	 including	 infection	 or	 drug	 consumption.	
The	 cutaneous	 barrier	 dysfunction	 predisposes	 patients	
to	 super‑infections,	 septicemia,	 electrolyte	 imbalance,	
dehydration,	or	congestive	heart	failure.

Mucosal lesions
The	 angiotensin‑converting	 enzyme‑2	 receptors	 present	
in	 the	 oral	 and	 conjunctival	 mucosal	 cells	 serve	 as	 a	
host	 for	 the	 virus	 to	 attach.	 Additionally,	 the	 altered	
kinetics	 of	 mucosal	 tissue	 due	 to	 systemic	 dysfunction	 in	
COVID‑19	 patients	 and	 the	 use	 of	 multiple	 salvage	 drugs	
contributes	 to	 immunological	 impairment	 that	 promotes	
secondary	 opportunistic	 infections	 such	 as	 oral	 candidiasis,	
recurrent	herpetic	gingivostomatitis,	oral	ulceration,	erosions,	
and	gingivitis.[30]

Alopecia parvimaculata
It	 presents	 as	 small	 lentil‑sized	 multiple	 atrophic	 foci	 of	
alopecia	 on	 the	 scalp.	 Lesions	 are	 hypothesized	 to	 be	 of	
a	 questionable	 infectious	 origin.[31]	 We	 hypothesize	 that	
in	 our	 study,	 these	 lesions	 developed	 from	 flare‑up	 of	

seborrheic	 folliculitis	 in	 the	 patients	 healing	 with	 spotted	
scarring.

Eruptive pseudoangiomatosis
This	 is	 a	 paraviral	 eruption	 most	 commonly	 secondary	
to	 infection	 with	 ECHO	 virus	 E25	 and	 E32,	 coxsackie	
B,	 Epstein‑Barr	 virus,	 and	 cytomegalovirus.[32,33]	 Typical	
lesions	 of	 EP	 consist	 of	 a	 central	 erythematous	 macule	
surrounded	 by	 a	 blanched	 hypopigmented	 border.	All	 our	
cases	 were	 from	 the	 pediatric	 age	 group.	 Only	 one	 report	
apart	 from	 ours	 has	 reported	 this	 entity	 in	 patients	 with	
COVID‑19.[34]

Kawasaki‑like exfoliation and multisystem 
inflammatory syndrome in children (MIS‑C)
Despite	having	a	good	prognosis,	in	rare	instances,	pediatric	
cases	 may	 present	 with	 severe	 illness	 with	 multisystem	
involvement.	Outbreaks	of	Kawasaki‑like	illness	have	been	
reported	 amidst	 the	 pandemic.[35,36]	 We	 found	 two	 such	
cases	 in	 pediatric	 ICU,	 who	 had	 an	 uneventful	 recovery.	
Cases	with	urticarial	vasculitis	associated	with	MIS‑C	were	
also	observed	by	us	[Figure	1].

An	 incidental	 observation	 in	 our	 study	 was	 the	 presence	
of	 an	 otherwise	 unexplainable	 flare‑up	 in	 patients	 with	
preexisting	 chronic	 dermatoses,	 namely	 acne	 vulgaris,	
psoriasis	papulopustular	rosacea,	and	a	sudden	exacerbation	
in	 telogen	effluvium	or	shock	hair	 loss.	The	dermatologists	
from	 our	 tertiary	 centers	 have	 also	 observed	 an	 increased	
incidence	rate	of	herpes	zoster	and	hand‑foot‑mouth	disease	
during	 the	 pandemic,	 thus,	 indicating	 a	 viral	 flare‑up	 or	
coinfection.

Unlike	 most	 other	 viruses	 the	 novel	 COVID‑19	 virus	
has	 been	 found	 to	 be	 associated	 with	 myriad	 cutaneous	
manifestations.	 Most	 patients	 had	 monomorphic	 lesions.	
Only	 a	 few	 patients	 had	 polymorphic	 eruptions.	 We	
hypothesize	 that	 patients	 with	 polymorphy	 develop	
lesions	 either	 due	 to	 polypharmacy	 or	 due	 to	 coinfection	
of	 another	 organism,	 like	 those	 with	 a	 flare‑up	 in	
psoriasis	 (staph	 aureus),	 rosacea	 (Demodex),	 eruptive	
pseudoangiomaotosis,	and	eruptive	hypomelanosis.

There	 are	 some	 skin	 manifestations	 usually	 encountered	
early	 during	 the	 course	 of	 illness	 and	 could	 perhaps	
precede	 other	 symptoms,	 as	 observed	 in	 our	 patients.	
These	 early	 lesions,	 predominantly	 including	 urticaria,	
MP	 rash,	 petechiae/purpura/vasculitis,	 and	 eruptive	
pseudoangiomatosis	 could	 aid	 in	 the	 early	 diagnosis	
of	 COVID‑19.	 Manifestations	 such	 as	 a	 vesicular	 rash,	
ulceration,	 urticarial	 vasculitis,	 and	 livedo	 could	 help	
in	 predicting	 severe	 disease	 requiring	 intensive	 care.	
Late	 markers	 including	 PR‑like	 rash	 and	 eruptive	
hypomelanosis	 are	 only	 epidemiological	 markers	 in	
recovering	cases.

Figure 11: Categorization of dermatoses according to COVID-19 severity
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Conclusion
In	 conclusion,	 our	 work	 provides	 a	 detailed	 clinical	
description	 of	 the	 impact	 of	 this	 novel	 viral	 infection	 on	
skin	 and	 also	 presents	 postulations	 for	 likely	 underlying	
mechanisms	 involved	 with	 these	 changes.	 We	 have	 also	
correlated	these	findings	with	disease	severity	and	duration.	
The	visual	description	provided	by	us	could	aid	a	physician	
in	 recognizing	 early	 or	 asymptomatic	 cases	 and	 help	 in	
containing	 the	 ongoing	 community	 spread	 of	 the	 illness.	
We	 also	 reported	 a	 few	 previously	 unpublished	 skin	
manifestations	 of	 COVID‑19,	 namely,	 geographic	 tongue,	
chikungunya‑like	 pigmentation,	 eruptive	 hypomelanosis,	
and	alopecia	parvimaculata.

However,	 more	 detailed	 analytic	 studies	 with	
histopathological	 correlation	 need	 to	 be	 done	 over	 longer	
periods	as	the	disease	revolves.
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