
Supplemental Table. Laboratory Testing Results in COVID-19–Associated Pernioa 

 
 
 
 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Kolivras et al,1  
2020 

1/1 23 1/1 M 1/1 
positive 

Not done 1/1 feet, 
toes 

1/1 
consistent 
with pernio 

0/1 1/1 
CBC, ESR, 
PT, aPTT, 
thrombin 
time, D-
dimer, 
ANA, EBV 
serology 

1/1 mild 

Alramthan et al,2 
2020 

2/2 27, 35 2/2 F 2/2 
positive 

Not done 2/2 
hands, 
fingers 

Not done 0/2 2/2 
CBC, CMP 

2/2 
asymptomatic 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Estébanez et al,3 
2020 

1/1 28 1/1 F 1/1 
positive 
(test not 
specified
)  

Not done 1/1 feet, 
heels 

Not done Not done Not done  1/1 mild 

Romaní et al,4  
2020 

12/12 43, 46, 
12, 14, 
7, 15, 
12, 14, 
14, 17, 
11, 17 

4/12 M 
 
8/12 F 

0/12 
positive 

0/5 
positive 

1/12 
hands,  
1/12 
fingers,  
4/12 
hands 
and feet, 
2/12 
ankles,  
4/12 feet 

2/2 
consistent 
with pernio 

1/10 
elevated 
ferritin 
 
 

10/10 
CBC, D-
dimer, LDH 
 
9/10 ferritin 
 

12/12 
asymptomatic 

Landa et al,5  
2020 

6/6 15, 15, 
23, 44, 
91, 24 

3/6 M 
 
3/6 F 

2/3 
positive 

0/1 
positive 

4/6 toes,  
1/6 toes 
and heel, 
1/6 
fingers 
and heel 

Not done Not done  Not done 2/6 
asymptomatic  
  
3/6 mild  
 
1/6 moderate-
severe 
(hospitalized 
prior) 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Piccolo et al, 6  
2020 

63/63 Media
n 14 

30/63
M 
 
33/63F 

2/11 
positive 

2/6 
positive  

54/63 
feet,  
5/63 feet 
and 
hands,  
4/63 
hands 

Not done 1/10 
Mycoplas
ma  
 
1/6 ANA 
 

Serology 
for other 
infections 

7/63 GI 
symptoms 
 
5/63 
respiratory 
symptoms  
 
3/63 fever 

Recalcati et al, 7 
2020 

14/14 11 
childre
n 
(mean 
14.4) 
3 
adults 
(mean 
29) 

6/14 M 
 
8/14 F 

0/3 
positive 
 
0/2 rectal 
positive 

Not done 8/14 
feet, 
4/14 
hands,  
2/14  
feet and 
hands 

2/2 acral 
biopsies 
consistent 
with pernio 
 
2/2 elbow 
biopsies of 
targetoid 
lesions 
showed 
perivascul
ar 
dermatitis 

0/14 14/14 
CBC, CRP, 
LDH, D-
dimer, 
other viral 
serologies 

11/14 
asymptomatic 
 
3/14 mild (3 
weeks prior) 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Fernandez-Nieto et 
al,8 2020 

132/346 Mean 
19.9 

71/132
M 
 
61/132 
F 

2/11 
positive 

Not done 41/132 
hands, 
108/132 
feet,  
120/132 
on digits, 
22/132 
on heels 
or wrists 

Not done Not 
reported 

Not 
reported 

113/132 
asymptomatic 
 
19/132 mild 

Docampo-Simón et 
al,9 2020 

42 chilblains-
like/58 with 
acral skin 
lesions 

Media
n 14 

29/58
M  
 
29/58 
F 

1/39 
positive 

0/2 
positive 

9/58 
hands, 
36/58 
feet,  
13 hands 
and feet 

Not done Not 
reported 

Not 
reported 

41/58 
asymptomatic 
 
10/58 mild 
 
1/58 severe, 
with vascular 
ulcer on toe 
 
6/58 unknown 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Galván Casas et al,10 
2020 

71/375 Mean 
21.8 

23/71
M 
 
48/71 
F 

29/71 
positive 
 
(test not 
specified
) 

Not done Not 
specified 

Not done Not 
reported 

Not 
reported 

37/71 cough 
18/71 dyspnea 
44/71 fever 
27/71 
headache 
17/71 GI 
10/71 
pneumonia 
9/71 
hospitalized 
2/71 ventilated 
0/71 deaths 
 

Andina et al,11 2020 22/22 Media
n 12 

13/22 
M  
 
9/22 
F 

1/19 
positive  

Not done 19/22 
feet, 
heels, 
toes  
3/22 
feet, 
toes, 
fingers 

6/6 
consistent 
with pernio 

1/16 
elevated 
D-dimer 

18/18 PT, 
fibrinogen, 
aPTT  
15/16 D-
dimer 
10/10 
CBC  
4/4 
LDH  
1/1 
lupus 
anticoagula
nt  

12/22 
asymptomatic 
 
10/22 mild 
(respiratory 
and/or GI) 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Cordoro et al,12  
2020 

6/6 
 
 
 
 
 
 
Additional 24 
patients 

Ages 
12-17 
 
 
 
 
 
Ages 
10-19 

5/6 M 
 
1/6 F 

0/6 
positive 
 
 
 
 
 
0/13 
positive 
(addition
al cases 
in area) 

0/6 
positive 

6/6 feet, 
toes 
 
3/6 
livedo 
reticulari
s 

6/6 
consistent 
with pernio 

1/6 ASO 
positive 
3/6 mildly 
reduced 
fibrinogen 

6/6 
CBC, CMP 
autoimmun
e serology, 
coagulopat
hy panel, 
inflammator
y markers  

4/6 
asymptomatic 
 
2/6 mild 

Freeman et al,13 
2020 

318/505 Media
n 25 

163/31
8 M 
 
155/31
8 F  

14/60 
positive 
 
 
 

6/20 
positive 
 
4 positive 
by 
unknown 
assay 

298/318 
feet 
48/318 
hands 
Feet only 
84%, 
Hands 
only 
5.1%, 
Both 
10% 

7/7 
consistent 
with pernio 

Not 
reported 

Not 
reported 

174/318 
asymptomatic  
 
138/318 mild 
 
6/318 severe 
(hospitalized) 
with 2/318 
deaths 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

De Masson et al,14 
2020 

142 acral/277 
 
106 chilblain-
like, 20 
dyshidrosis-
like, 16 other 

Media
n 27 

67/132 
M 
 
65/132 
F 

25/34 
positive 
the of 
277 
 
7/25 
positive 
had acral 
lesions 

Not done 23/34 
hands 
18/34 
feet 

3/3 
consistent 
with pernio 

Not 
reported 

Not 
reported 

174/277 
asymptomatic 
 
103/277 with 
mild 
symptoms 
 
59/106 
asymptomatic 
(isolated 
chilblains) 
 

Kanitakis et al,15 
2020 

17/17 mean 
32 

M 11 
 
F 7 
# error   

0/17 
positive 

0/17 
positive 

9/17 toes 
6/17  
feet 
2/17 
fingers 

17/17 
consistent 
with pernio 
 
0/3 PCR 
positive for 
SARS-
CoV-2 

0/17 17/17 
Routine 
blood tests, 
inflammator
y markers, 
D-dimer, 
ANA, 
complemen
t, 
cryoglobuli
ns, 
antiphosph
olipid 
antibodies 

12/17 
asymptomatic 
 
5/17 mild 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Kerber et al,16  
2020 

1/1 7 1/1 M 0/1 
positive 

1/1 
positive 

1/1 toes, 
feet 

Not done 0/1 1/1 
CBC, ESR, 
CMP, EBV 
serology  

1/1 
asymptomatic 

Locatelli et al,17  
2020 

1/1 16 1/1 M 1/1 
positive 

Not done 1/1 
fingers, 
toes 

Consistent 
with pernio 

0/1 1/1 
Routine 
blood tests, 
coagulation
, 
autoimmun
e, 
cryoglobuli
ns, other 
viral 
serologies   

1/1 mild 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Suarez‐Valle et al,18 
2020 

3/3 acro-
ischemia 

Not 
reporte
d 

Not 
reporte
d 

3/3 
positive 

Not done 3/3 toes 
1/3 
soles 

Ischemic 
necrosis of 
epidermis 
and 
dermis 
with signs 
of re-
epithelializ
ation.  
Vasculitis 
or 
microthro
mbi not 
observed   

D-dimer 
elevated 
3/3 
fibrinogen 
elevated 
2/3 

3/3 
other 
coagulation 
studies 
normal 

3/3 
hospitalized 
with bilateral 
pneumonia, 
and recovered  

Garcia‐Lara et al,19 
2020 

27/27 Mean 
14.4 

18/27 
M 
 
9/27 F 

0/2 
positive 

0/9 
positive 

20/27 
feet  
6/27 
hands 
1/27 
both 
 

Not done Not 
reported 

Not 
reported 

26/27 
asymptomatic  
 
1/27 mild, with 
diarrhea 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Colonna, Monzani et 
al,20 2020 

4/4 11, 11, 
6, 5 

1/4 M 
 
3/4 F 

0/4 
positive 

Not done 4/4 feet, 
toes 
1/4 
hands 

1/1 
consistent 
with pernio 

1/4 mild 
thromboc
ytosis 
and 
monocyto
sis  
1/4 
elevated 
D-Dimer 

3/4 blood 
count,  
4/4 CRP, 
coagulation 
profile, 
fibrinogen, 
antiphosph
olipid 
antibodies, 
other viral 
serologies  

4/4 mild 

Ruggiero et al,21 
2020 

100/100 Mean 
12.5 

64/100 
M 
 
36/100 
F 

1/11 
positive 

Not done 75/100 
feet 
25/100 
hands 

Not done Not 
reported 

Not 
reported 

84/100 
asymptomatic 
 
16/100 
symptomatic 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Mahieu et al,22  
2020 

10/10 Media
n 27 

Not 
reporte
d 

0/10 
positive 

0/10 
positive 

9/10 
feet, toes  
2/10 
fingers 
1/10 sole 

3/3 
consistent 
with pernio 
 
0/4 PCR 
positive for 
SARS-
CoV-2 

0/10 10/10 
CBC, CRP, 
immunoglo
bulin levels, 
cryoglobuli
ns, 
complemen
t, 
antiphosph
olipid 
antibodies 

8/10 
asymptomatic 
 
2/10 mild 

Guarneri et al,23 
2020 

23/23 Mean 
14.3 

9/23 M 
 
14/23 
F 

6/23 
positive 

Not done Not 
reported 

Not done Not 
reported 

Not 
reported 

Not reported 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

El Hachem et al,24 
2020 

19/19 Mean 
14 

14/19 
M 
 
5/19 F 

0/19 
positive 

0/19 
positive 
for IgG to 
nucleocap
sid 
protein 
 
1/19 
positive 
IgG to S1 
domain of 
spike 
protein 
 
6/19 
positive 
IgA to S1 
domain of 
spike 
protein  

19/19 
toes 
10/19 
heels 
8/19 
soles 
 

18/18 
consistent 
with pernio 
 
0/3 PCR 
positive for 
SARS-
CoV-2 

0/19 19/19 
CBC, ESR, 
cryoglobuli
ns, 
autoantibod
ies (ANCA, 
ANA, anti-
dsDNA, 
ENA, 
antiphosph
olipid 
antibodies) 
C3, C4, 
immunoglo
bulins (IgG, 
IgM, IgA), 
and 
coagulation 
screening 
(D-Dimer, 
PT, aPTT, 
fibrinogen) 

13/19 
asymptomatic 
 
6/19 mild 
symptoms (5 
respiratory 
prior, 1 GI 
post)  



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Colmenero et al,25 
2020 

7/7 11, 13, 
14, 15, 
15, 15, 
17 

4/7 M 
 
3/7 F 

0/6 
positive 

None 6/7 feet 
only 
 
1/7 feet 
and 
hands 

7/7 
consistent 
with pernio 
 
7/7 
positive for 
SARS-
CoV-2 
spike 
protein by 
IHC 

1/6 
D-dimer 
minimally 
elevated  

6/6 
CBC, 
coagulation 
studies  

2/7 
asymptomatic  
 
5/7 mild 

Iria et al,26  
2020 

8/8 Mean 
12.8 

3/8 M 
 
5/8 F 

0/8 
positive 
 
(exclude
d anyone 
that 
tested 
positive 
for 
SARS-
CoV-2) 

0/8 
positive 

8/8 toes  
 
3/8 soles 
and 
heels  
 
3/8 
fingers  

2/2 
consistent 
with pernio 
 
0/1 PCR 
positive for 
SARS-
CoV-2 

3/8 slight 
lymphocy
tosis 

5/8 
CBC  
 
8/8 LDH, 
ferritin, 
CRP, ANA 
anti-
phospholipi
d 
antibodies, 
PT/INR, 
aPTT, 
fibrinogen, 
D-dimer, 
other viral 

8/8 
asymptomatic 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

serologies 

Colonna, Spinelli et 
al,27 2020 

45/45 Pediatr
ic, 
ages 
not 
reporte
d  

Not 
reporte
d 

0/45 
positive 

1/8 
positive 
(IgG) 

Feet 
most 
common 

Not 
reported 

2/8 
elevated 
D-dimer 
and 
fibrinogen 
degradati
on 
products 

Not 
reported 

A personal or 
family history 
of mild 
symptoms 
frequently 
reported 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Roca-Ginés et al,28 
2020 

20/20 Mean 
12.3 

13/20 
M 
 
7/20 F 
 

0/20 
positive 

0/20 
positive 
(IgG, IgM, 
IgA) 

14/20 
feet only  
 
2/20 
hand 
only 
 
4 hand & 
feet 

6/6 
consistent 
with pernio 

2/20 
positive 
ANA 

18/20 ANA 
 
20/20 
CBC, CMP, 
ESR, 
ferritin, 
LDH, CRP, 
D-dimer, 
cryoglobuli
ns, protein 
C & S, 
ANCA, 
antiphosph
olipid 
antibodies, 
C3, C4, 
other viral 
serologies 

20/20 
asymptomatic 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Herman et al,29  
2020 

31/31 Media
n 22 

12/31
M 
 
19/31 
F 

0/31 
positive 

0/31 
positive 
(IgM, IgG) 

27/31 
feet only,  
 
3/31 
hands 
and feet, 
 
1/31 
hand 
only 

22/22 
consistent 
with pernio  
 
0/22 PCR 
positive for 
SARS-
CoV-2 

8/31 ANA 23/31 ANA 
 
31/31 
RF, CH50, 
C3, C4, 
ANCA, 
ASO, cold 
agglutinins, 
PT, aPTT, 
D-Dimer, 
antiphosph
olipid 
antibodies, 
cryoglobuli
ns, CRP, 
SPEP 

10/31 
asymptomatic 
 
20/31 mild 
symptoms 
 
1/31 
unspecified 
severity 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Hubiche et al,30, 31 
2020 

40/40 Media
n 22 

19/40 
M 
 
21/40 
F 

0/26 
positive 

12/40 
positive 
(7 IgA, 
3 IgG, 
1 IgM& 
IgG, 
1 IgA& 
IgG) 

Toes, 
rarely 
heels 
and 
fingers 

19/19 
consistent 
with pernio 
 
Direct 
immunoflu
orescence 
with 
granular 
C3 of 
papillary 
dermal 
vessels 

24/40 
elevated 
D-Dimer 
 
9/40 
positive 
ANA 
 
4/40 
positive 
antiphosp
holipid 
antibodie
s 
 
IFN-α 
increased 
after 
stimulatio
n 

25/25 
negative 
cryoglobuli
ns 

25/40 
asymptomatic 
 
15/40 mild 
symptoms 
 
 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

García-Legaz 
Martínez et al,32 2020 

19 acral /26 Mean 
28 

14/26 
M 
 
12/26 
F 

2/19 
positive 
prior to 
onset of 
rash 
 
0/19 
positive 
at onset 
of rash 

3/19 
positive 
(2 with 
IgG 
1 with IgG 
& IgA) 

Not 
specified 

1/1 
consistent 
with pernio 

1/19 
HHV-6 
nasophar
yngeal,  
1/19 
Parvoviru
s B19 
serum 
 
Both of 
unknown 
significan
ce 

Parvovirus
B19, 
measles, 
rubella, 
HHV-6 

17/19 
asymptomatic 
 
2/19 mild 
(prior fever) 

Santonja et al,33 
2020 

1/1 35 1/1 F 0/1 
positive 

0/1 
positive 
(IgG, IgM) 
 
 

1/1 feet, 
toes 

1/1 
consistent 
with pernio 
 
1/1 
positive for 
SARS-
CoV-2 
spike 
protein by 
IHC 

Not 
reported 

Not 
reported 

1/1 mild (2 
days fever and 
cough) 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Rouanet et al,34  
2020 

10/10 Media
n 33 

5/10 M  
 
5/10 F  

0/7 
positive 

0/9 
positive 
(IgG) 

3 fingers 
1 both 
fingers 
and toes 
6 toes 
 
 

9/9 
consistent 
with pernio 
 
0/9 PCR 
positive for 
SARS-
CoV-2 

3/10 
positive 
ANA 

7/10 ANA 
 
10/10 
CBC, CRP, 
complemen
t, ANCA, 
cryoglobuli
ns, D-
dimer, 
antiphosph
olipid 
antibodies 

5/10 
asymptomatic  
 
5/10 mild 

Colonna, Genovese 
et al,35 2020 

30/30 Media
n 11 

17/30 
M 
 
13/30 
F 

0/6 
positive 

Not done 27/30 
feet only 
2/30 
hands 
only 
1/30 
hands 
and feet 

2/2 
consistent 
with pernio 

Not 
reported 

Not 
reported 

17/30 
asymptomatic 
 
13/30 mild  



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Torres-Navaro et 
al,36 2020 

2/2 16, 16 1/2 M  
 
1/2 F 

0/2 
positive 

Not done 2/2 
hands, 
fingers 

Not done 0/2 2/2 
CBC, ESR, 
CMP, ANA, 
C3, C4, 
antiphosph
olipid 
antibodies, 
cold 
agglutinins, 
other viral 
serologies, 
levels of 
IgG, IgM, 
IgA 

2/2 
asymptomatic 

Lesort et. al,37  
2020 

45/45 Mean 
30.1 

26/45 
M 
 
19/45 
F 

0/17 
positive 

0/17 
positive 

37/45 
toes 
2/45 
fingers 
6/45 
both 

17/17 
consistent 
with pernio 
 
0/11 PCR 
positive for 
SARS-
CoV-2 

6/15 
increased 
interferon 
score  

17/17 
CBC, 
inflammator
y markers 
autoimmun
e markers, 
D-dimer 

33/45 
asymptomatic 
 
12/45 mild 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Rizzoli et. al,38  
2020 

16/16 9,11,1
2,12,1
2,12,1
4,15,1
5,15, 
16, 19 

4/12 M 
 
8/12 F 

0/16 
positive 

1/12 
positive 
(IgG) 

9/12 feet 
only 
 
2/12 
hands 
only 
 
1/12 
both 
hands 
and feet 
 
 

Not done 0/4 4/4 other 
viral 
serologies 

Not reported 

Das et al,39  
2020 

5/5 27, 29, 
32, 45, 
52 

Not 
reporte
d 

5/5 
positive 

Not done 4/5 toes 
1/5 
fingers 

Not done Not 
reported 

Not 
reported 

5/5 in COVID 
isolation ward, 
with mild 
symptoms 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Valtueña et al,40 
2020 

8/8 acral 
edema 

Not 
reporte
d 

Not 
reporte
d 

Not 
reported 

Not 
reported 

8/8 feet 
or hands 

Consistent 
with pernio 

0/8 8/8 
complemen
t, markers 
of bacterial 
infection 

Mild 

García-Gil et al,41 
2020 

1/1 acral 
purpura 

18 1/1 M  0/1 
positive 

0/1 
positive 

1/1 feet 1/1 
consistent 
with pernio 

1/1 
elevated 
ESR, 
CRP, 
INR, D-
dimer, PT 
time, 
fibrinogen
, and 
monocyto
sis  

1/1 
cryoglobuli
n, cold 
agglutinins, 
rheumatoid 
factor, 
ANA, 
complemen
ts, other 
viral 
serology 

1/1 Mild 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Wargo et al, 42  
2020 

1/1 49 1/1 F Not done 0/1 
positive 

1/1 feet, 
toes 

1/1 
consistent 
with pernio 

0/1 1/1 
CBC, CMP, 
PT, aPTT, 
D-Dimer, 
fibrinogen, 
ANA 

1/1 mild 

Quintana-Castanedo 
et al,43 2020 

1/1 11 1/1 M 0/1 
positive 

1/1 
positive 
(IgG) 

1/1 toes Not done 0/1 1/1 
complemen
t, 
autoimmun
e panel, 
CRP, 
coagulation 
studies, 
cryoglobuli
ns, D-
dimer, 
other viral 
serology 

1/1 
asymptomatic 
(ophthalmolog
y found retinal 
vasculitis in 
left eye) 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Battesti et al,44  
2020 

7/7 42 
mean 

3/7 M 
 
4/7 F 

0/7 
positive 

1/7 
positive 
(IgA) 

7/7 feet 7/7 
consistent 
with pernio 
 
0/7 PCR 
positive for 
SARS-
CoV-2 
 
7/7 
positive for 
myxovirus 
resistance 
protein-A 

2 ANCA 
1 lupus 
anticoagu
lant 

7/7 
hematologi
c, 
immunologi
c, 
antiphosph
olipid 
antibodies, 
cryoprotein
s, cold 
agglutinins, 
other viral 
serology 

2/7 
asymptomatic 
 
5/7 mild  

Le Cleach et al,45 
2020 

311acral/481 
 
202 classical 
chilblains 

media
n 
25.7  

129/31
1 M 
 
182/31
1 F 

7/121 
positive 

5/75 
positive 
(IgG) 

236/311 
feet 
 
36/311 
hands 
 
37/311 
both 
hands 
and feet 

26/29 
consistent 
with pernio 

12 with 
immunolo
gic 
abnormali
ties 

57/66 CBC, 
20/20 CRP, 
61/61 
aPTT, 
14/14 
complemen
t, 34/34 
cold 
agglutinins, 
30/30 
cryofibrinog
ens, 57/57 
other viral 
serology 

151/311 
asymptomatic 
 
157/311 mild 
 
3/311 
pneumonia 
 
0/311 ICU or 
deaths 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Freeman et al,46 
2020 

31 pernio with 
laboratory 
confirmed 
COVID-
19/422 pernio 

media
n 35 

15/31 
M 
 
16/31 
F 

16/31 
positive 

11/31 
positive 
 
4 positive 
on 
unspecifie
d assay 

26/31 
feet 
 
10/31 
hands 

1 
consistent 
with pernio 

Not 
reported 

Not 
reported 

6/31 
asymptomatic 
 
21/31 mild 
 
5/31 
hospitalized 
with 2 deaths 

Ladha et al,47 
2020 

1/1 16 1/1 F 0/1 
positive 

1/1 
positive 

1/1 toes 
and 
finger 

1/1 
consistent 
with pernio 

0/1 1/1 CBC, 
ANA, ENA, 
dsDNA, 
antiphosph
olipid 
antibodies, 
complemen
t, 
coagulation
, D-dimer, 
cryoglobuli
ns, 
cryofibrinog
ens, cold 
agglutinins,  

1/1 
asymptomatic 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Rodríguez-Villa 
Lario et al,48 2020 

1/1 17 1/1 M 0/1 
positive 

1/1 
positive 
(+IgG,  
-IgM) 

1/1 toes 1/1 
consistent 
with pernio 

1/1 
elevated 
IgA 

1/1 CBC, 
ANA, 
cryoglobuli
ns, D-dimer 

Not reported 

Hébert et al,49  
2020 

33/33 Mean 
23.4 

19/33  
M 
 
14/33 
F 

0/3 
positive 

1/33 
positive 
(IgM) 
 
0/33 
positive 
(IgG) 

33/33 
toes 
 
12/33 
fingers 

5/5 
consistent 
with pernio 
 
0/5 IgG 
positive for 
anti-
SARS-
CoV-2 
 
0/5 PCR 
positive for 
SARS-
CoV-2 
 

7/33 mild 
lymphope
nia 
 
2/33 ANA 
 
3/33 type 
III 
cryoglobu
lins 

26/33 CBC 
 
33/33 ESR, 
CRP 

23/33 
asymptomatic 
 
10/33 mild 
symptoms 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

 
 
 

Torrelo et al,50  
2020 

4/4 with acral 
pernio-like 
and erythema 
multiforme-
like lesions 

11, 12, 
15, 17 

3/4 M 
 
1/4 F 

1/4 
positive 

Not done 4/4 feet  
 
4/4 
hands 

2/2 
consistent 
with pernio 
 
1/1 
positive for 
SARS-
CoV-2 
spike 
protein by 
IHC 

0/3 2/2 
hemogram 
 
3/3 
coagulation 
 
2/2 D-dimer 

1/4 
asymptomatic 
 
3/4 mild 
symptoms 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Aghazadeh et al,51 
2020 

1/1 with 
pernio-like 
acral 
erythema with 
oral vesicles 
and erosion 

9 1/1 F 1/1 
positive 

Not done 1/1 
hands 
and feet 

Not done Not 
reported 

Not 
reported 

1/1 mild 
symptoms 

Magro et al,52 
2020 

3/9 with 
pernio 
 
(6/9 with acral 
livedoid or 
retiform 
purpura) 

16, 48, 
65 

1/3 M 
2/3 F 

0/2 
positive  

0/1 
positive 

2/3 toes 
1/3 
fingers 

3/3 
consistent 
with pernio 
 
3/3 
positive for 
myxovirus 
resistance 
protein-A 
 
3/3 rare 
SARS-
CoV-2 
positive 
cells 

Not 
reported 

Not 
reported 

1/3 
asymptomatic 
 
2/3 mild 
symptoms 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Proietti et al,53 
2020 

1/1 35 1/1 F 1/1 
positive 

Not done 1/1 ear Not done 0/1 1/1 
CBC, LDH, 
CMP, 
coagulation 
panel, 
autoimmun
e panel 

1/1 
asymptomatic 

García-Gil et al,54 
2020 

1/1 with acral 
purpura and 
blisters 

12 1/1 M 0/1 
positive 

0/1 
positive 

1/1 
feet/heel
s 

1/1 
consistent 
with pernio 

0/1 1/1 CBC, 
CMP, 
coagulation 
studies, 
nasopharyn
geal swab 
for other 
respiratory 
viruses, 
serology for 
other 
viruses 

1/1 
asymptomatic 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Caselli et al,55 
2020 

38/38 with 
acute pseudo-
chilblain 

Media
n 13.5 

22/38 
M 
 
16/38 
F 

0/38 
positive 

0/38 
positive 

38/38 
feet or 
hands 

Not done 1/38 with 
positive 
ANA 
 
1/38 
positive 
for 
mycoplas
ma 

38/38 
nasopharyn
geal swab 
for other 
viruses and 
bacteria 

30/38 
asymptomatic 
 
8/38 mild 
symptoms 
prior 

Ko et al,56, 57 
2020 

5/5 31, 61, 
62, 76, 
82 

1/5 M 
 
4/5 F 

Not done 0/3 
positive 

3/5 
finger 
only 
 
1/5 toe 
only 
 
1/5 toe, 
foot, 
wrists, 
knees 

5/5 
consistent 
with pernio 
 
0/5 
positive for 
SARS-
CoV-2 
nucleocap
sid protein 
by IHC 
 
3/5 
positive for 
SARS-

0/5 2/2 
negative 
ANA  
 
1/1 
negative 
antiphosph
olipid 
antibodies 

5/5 
asymptomatic 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

CoV-2 
spike 
protein by 
IHC 
 
0/3 
positive for 
SARS-
CoV-2 
spike 
protein by 
RNA ISH 

Denina et al,58 
2020 

24/35 with 
pernio and 
serologic 
testing 

Mean 
13 

9/24  
M 
 
15/24 
F 

1/17 
positive 
via rectal 
swab 
 
0/4 fecal 
PCR 
positive 

4/24 
positive 
by ELISA 
or 
chemilumi
nescence 
assay 

22/24 
toes 
 
2/24 
heels 

Not done 2/24 
positive 
lupus 
anticoagu
lant 
 
1/24 
positive 
anticardio
lipin 

24/24  
ANA, 
cryoglobuli
ns, C3, C4, 
PT, aPTT, 
D-Dimer, 
Fibrinogen, 
CRP, LDH, 
ESR, IgA, 
IgG, IgM 

4/24 fever 
 
10/24 cough 
 
5/24 GI 
symptoms 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Pangti et al,59 
2020 

1 chilblain-
like/138 
hospitalized 
COVID-19+ 
patients 

50 1/1 F 1/1 
positive 

Not done Toes of 
both feet 

Not done Not 
reported 

Not 
reported 

1/1 Mild 
 
Lower limb 
ischemia on 
doppler 
ultrasound 

Gianotti et al,60 
2020 

5 chilblain-
like/20 
patients 
biopsied at 
risk for 
COVID-19 
 
2 chilblain-
like/10 
patients 
biopsied with 
positive PCR 
for COVID-19 

Not 
reporte
d 

Not 
reporte
d 

2/7 
positive  

Not done Not 
reported 

7/7 
consistent 
with pernio 
 
3/3 
positive 
eccrine 
gland 
staining 
for SARS-
CoV-2 
nucleocap
sid protein 
by IHC 

Not 
reported 

Not 
reported 

2/7 PCR 
positive with 
active 
infection 
 
5/7 mild 
symptoms 
and/or 
COVID-19 
home 
exposure 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Stavert et al,61 
2020 

24 antibody 
tested/26 
consecutive 
chilblains 

27,30,
27,64,
26,33,
11,12,
41,55,
24,31,
25,31,
19,28,
59,28,
33,31,
32,25,
41,37 

12/24 
M 
 
12/24 
F 

1/21 
positive 

4/24 
positive 

21/24 
toes only 
 
2/24 
fingers 
only 
 
1/24 toes 
and 
fingers 

Not done Not 
reported 

Not 
reported 

10/24 
asymptomatic 
 
14/24 mild 
symptoms 

Mohan et al,62 
2020 

1/1 10 1/1 M 0/1 
positive 

0/1 
positive 

1/1 toes 
of both 
feet 

Not done Not 
reported 

Not 
reported 

1/1 mild flu-
like symptoms 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Daneshjou et al,63 
2020 

7/7 33,39,
31,44,
31,25 

4/7 M 
 
3/7 F 

0/5 
positive 

1/6 
positive 

7/7 toes 
 
1/7 toes 
and 
fingers 

Not done 0/6 6/6 with no 
coagulation 
or 
rheumatolo
gic 
abnormaliti
es 

3/6 mild 
symptoms 
 
3/6 
asymptomatic 

Baeck et al,64 
2020 

54/54 
(23 additional 
pernio, 31 
pernio 
reported 
previously) 

Not 
reporte
d 

Not 
reporte
d 

1/47 
positive 

2/54 
positive 
 
0/39 
positive 
on repeat 
testing 

Toes 
and/or 
fingers 

Not 
reported 

Not 
reported 

Other 
systemic 
causes of 
chilblains 
excluded in 
the 23 
additional 
patients 

More than 
50% with mild 
symptoms (flu-
like) prior the 
skin lesions 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Recalcati et al,65 
2020 

32/32  
(18 additional 
pernio, 14 
pernio 
previously 
reported) 

Averag
e 16.3 

17/32 
M 
 
15/32  
F 

2/11 
positive 

0/22 
positive 
with 
chemilumi
nescent 
immunoa
ssay for 
IgG 
 
3/22 
positive 
IgM 

10/32 
feet and 
hands 
 
15/32 
feet only 
 
7/32 
hands 
only 

Not done Not 
reported 

Not 
reported 

12/32 with 
mild 
symptoms 

Rosés-Gibert et al,66 
2020 

36/36 Mean 
11.1 

23/36 
M 
 
13/36 
F 

0/7 
positive 

0/1 
positive 

34/36 
feet only 
 
1/36 
hands 
and feet 
 
1/36 
hands 
only 
 
 

Not done Not done Not done 11/36 with 
mild viral 
symptoms 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Ludzik et al,67  
2020 

1/1 48 1/1 
 F 

0/1 
positive 

0/1 
positive 

1/1 toes Consistent 
with pernio 

Not 
reported 

Not 
reported 

1/1 with mild 
respiratory 
and GI 
symptoms 

Freeman, McMahon 
et al,68 2020 

534 pernio 
/906 
dermatologic 
manifestation
s 

Not 
reporte
d 

Not 
reporte
d 

23/157 
positive 

12/75 
positive 

Not 
reported 

Not 
reported 

Not 
reported 

Not 
reported 

Not reported 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Diociaiuti et al,69  
2020 

30/30 
(13 additional 
pernio, 17 
pernio 
previously 
reported) 

Range 
12-17 

21/30 
M 
 
9/30 
F 

1/30 
positive 

5/30 IgG 
positive 
(4/30 
initial test 
positive, 
1/17 
second 
test 
positive) 
 
16/30 IgA 
positive 
(11/30 
initial test 
positive 
8/17 
second 
test 
positive) 

30/30 
toes 

Not 
reported in 
new group 

Not 
reported 
in new 
group 

Not 
reported in 
new group 

7/30 mild viral 
symptoms 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Docampo-Simón,70 
2020 

59/59 
 
17 previously 
reported 

Media
n 14 

34/59 
M 
 
25/59 
F 
 
 

0/37 
positive 

0/25 
positive 

6/59 
hands 
only 
 
43/59 
feet only 
 
10/59 
hands 
and feet 
 
 

Not done Not 
reported 

19/19 
parvovirus 
B19 
negative 

45/54 
asymptomatic 
 
9/54 with viral 
symptoms 
 
 

Gallizzi et al,71 
2020 

9/9 5, 8, 
11, 11, 
12, 13, 
14, 14, 
15 

4/9 
M 
 
5/9  
F 

0/9 
positive 

0/9 
 
1 
borderline 
IgM 

3/9 
hands 
 
6/9 feet 

Not done 3/9 mildly 
increased 
D-Dimer 
 
4/9 
positive 
ANA 
 
3/9 IgM 
antiphosp
holipid 
antibody 

9/9 normal 
immunoglo
bulin, 
complemen
t levels, 
ESR 
 

3/9 
asymptomatic 
 
6/9 mild 
respiratory 
symptoms 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Maestro et al,72 
2020 

6 pseudo-
chilblain/75 
hospitalized 
patients with 
laboratory 
confirmed 
COVID-19 

Mean 
67.5 

48/75 
M 
 
27/75 
F 
 
 

Not 
specified 

Not 
specified 

Feet Not 
reported 

Not 
reported 

Not 
reported 

All patients 
admitted to 
hospital, but 
not ICU 

Gambichler et al,73 
2020 

1/1 80 1/1 F 1/1 
positive 

1/1 
positive 
(IgG and 
IgA) 

1/1 
thumb 

Consistent 
with pernio 
 
1/1 
positive 
eccrine 
and 
endothelial 
staining 
for SARS-
CoV-2 
spike 
protein by 
IHC 
 

Increased 
leukocyte 
count, 
CRP, and 
ferritin 
 
Decrease
d sodium 

Not 
reported 

1/1 admitted 
with 
pneumonia, 
discharged 
with full 
recovery 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

1/1 
positive 
PCR for 
SARS-
CoV-2 

Fertitta et al,74 2020 17/30 Mean 
11.2 

10/17 
M 
 
7/17 
F 

0/3 
positive 

1/16 
positive 
 

14/17 
feet only 
 
2/17 
hands 
only 
 
1/17 
hands 
and feet 

Not done 1/16 
leukocyto
sis 
 
1/16 
elevated 
CRP 
 
3/16 
elevated 
aPTT 
 
11/14 
positive 
ANA 

16/16 
fibrinogen, 
D-Dimer, 
lymphocyte 
count, 
hemoglobin 

7/7 
asymptomatic 
 
10/17 mild 
viral 
symptoms 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

 
1/12 
positive 
antiphosp
holipid 
antibodie
s 
 
2/15 
positive 
C-ANCA 
 
1/9 low 
CH50 
 
10/10 
IFNγ 
assay 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Fabbrocini et al,75 
2020 

15/15 Mean 
13 

9/15 
male 
 
6/15 
female 

0/15 
positive 

Not done 15/15 
toes 
 
4/15 
heels 

Not done 1/15 
positive 
anti-EBV 
IgM 

No other 
alterations 
reported 

9/15 
asymptomatic 
 
6/15 mild 
symptoms 

Feito-Rodríguez et 
al,76 2020 

37/37 Mean 
22 

17/37 
M 
 
10/37 
F 

3/37 
positive 

3/37 
positive 
serology 
 
3/3 
positive 
antigen 
recall 
assay 

15/37 
toes only 
 
10/37 
fingers 
only 
 
9/37 toes 
and feet 
 
3/37 
fingers 
and 
toes/feet  

11/37 
consistent 
with pernio 
 
6/11 with 
C3d and 
C4d 
vessel 
deposition 
 
0/3 
positive 
PCR or 
electron 
microscop

5/37 
positive 
anticardio
lipin 
 
1/24 
elevated 
interferon 

Other 
cytokines 
normal 

20/37 
asymptomatic 
 
17/37 mild 
symptoms 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

y for 
SARS-
CoV-2 

Gómez-Fernández et 
al,77 2020 

54/54 with 
chilblains 

Mean 
14 

31/54 
M 
 
23/54 
F 

0/34 
positive 

0/53 
positive 
(IgG, IgM, 
IgA) 

31/54 
dorsal 
toes 
 
8/54 
heels, 
soles, 
lateral 
feet 
 
15/54 
both 
distributi
ons on 
feet 

10/10 
consistent 
with pernio 
 
7/7 + C3d 
and C4d 
vessel 
walls 

4/54 
slightly 
elevated 
D-dimer 
 
4/54 
positive 
ANA 
 
4/54 
anticardio
lipin 
 
4/54 anti-
b2 

CBC, PT, 
aPTT, 
SPEP, C3, 
C4, IgM, 
IgG, IgA 

32/54 
asymptomatic 
 
22/54 mild 
COVID-19 
symptoms 
before or after 
evaluated for 
chilblains 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

 
8/54 on 
hands 

glycoprot
ein 
 
1/42 
lupus 
anticoagu
lant 
 
1/54 
positive 
ANCA 
 
34/51 
cryofibrin
ogens 
 
2/47 
cryoglobu
lin 
 
 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Giavedoni et al,78 
2020 

17 chilblain-
like/58 
COVID-19- 
associated 
skin lesions 

Media
n 
29 

10/17  
M 
 
7/17 
F 

3/13 
positive 

4/15 
positive 

Not 
specified 

11/12 
chilblain-
like 
 
10/11 anti-
C9 
deposits in 
dermal 
vessels 
 
7/11 direct 
immunoflu
orescence 
with IgM 
or IgG, 
C3, and 
Fibrinogen 
in dermal 
vessels 

3/15 
positive 
ANA 
 
1/15 
positive 
anti-b2 
glycoprot
ein 
 
2/15 
positive 
for anti-
cardiolipi
n 

Median 
CRP, 
ferritin, 
ESR 
statistically 
significantly 
lower in 
chilblain-
like than 
other 
COVID-19 
skin lesions 

8/17 
asymptomatic 
 
9/17 COVID-
19 symptoms 
 
2/5 with lung 
infiltrates on 
chest x-ray  
 
2/17 
hospitalized 
 
1/17 ICU 
 
0/17 mortality 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Sohier et al,79 2020 10 chilblain-
like/13 acral 
cutaneous 
lesions 

Media
n 32 

7/13  
M 
 
6/13 
F 

0/13 
positive 

Not done Not 
specified 

10/13 
chilblain-
like 
 
8/13 with 
plasmacyt
oid 
dendritic 
cells 
 
3/13 
thrombotic 
vasculopat
hy 

None White 
blood cell 
count, 
CRP, LDH, 
ANA, D-
dimer, 
lupus 
anticoagula
nt 

4/13 
asymptomatic 
 
9/13 mild 
symptoms 

Rubin et al,80 2020 1/1 chilblain-
like lesions 
with bullae 

27 1/1 F 1/1 
positive 

Not done 1/1 
bilateral 
dorsal 
toes 

Not done Not done Not done 1/1 mild  
(6 weeks prior 
toe lesions, 
patient with 
ageusia and 
anosmia, and 
no other 
symptoms) 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Pavone et al,81 2020 2/2 chilblains-
like lesions 

7, 11 2/2 F 2/2 
positive 

Not done 2/2 toes 
 
1/2 
fingers 

Not done Not 
reported 

Not 
reported 

2/2 mild 
respiratory 
symptoms 

Alonso et al,82 2020 5 pseudo-
pernio/24 
acro-ischemia 

Mean 
44 

3/5 M 
 
2/5 F 

3/5 
positive 

0/1 
positive 

Not 
specified 

Not done Not 
specified 
for 
subgroup 

Not 
specified 
for 
subgroup 

5/5 with mild 
viral 
symptoms 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Aschoff et al,83 2020 3/3 chilblain-
like lesions 

19,14,
26 

3/3 M 0/3 
positive 

0/3 
positive 

3/3 feet 
2/3 toes 
1/3 heels 

3/3 
consistent 
with pernio 
 
Direct 
immunoflu
orescence 
with IgG, 
IgM, C3 in 
small 
dermal 
vessels 
 
myxovirus 
resistance 
protein-A+ 
 
phosphory
lated janus 
kinase 
1&2+ 
 

1/3 
positive 
ANA 

Not 
specified 

1/3 with 
respiratory 
symptoms 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Oliva Rodríguez-
Pastor et al,84 2020 

34 chilblain-
type/62 
rashes in 
pediatric 
emergency 
department 

Mean 
11.4 

20/34 
M 
 
14/34 
F 

0/17 
positive 

4/34 
positive 
 
1/34 IgM 
 
3/34 IgG 
 
 

Feet 
and/or 
hands 

Not done Within 
normal 
limits 

CBC, 
Fibrinogen, 
D-Dimer, 
LDH 

11/34 with 
mild 
symptoms 

Olsen et al,85 2020 4/4 Mean 
32.5 

1/4 M 
 
3/4 F 

0/1 
positive 

1/3 
positive 
 
IgM/IgG 

4/4 
dorsal 
toes 

Consistent 
with pernio 
(lymphocyt
ic 
vasculitis, 
eccrine 
adenitis, 
 
Predomina
nce of 
CD3+ T-
cells 
 
Clusters of 
CD123+ 

No 
abnormali
ties 

CBC, CMP, 
coagulation 
factors, 
ANA 

4/4 with 
preceding mild 
viral 
symptoms 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

plasmacyt
oid 
dendritic 
cells 

Rafai et al,86 2020 1/1 17 1/1 M 0/1 
positive 

Not done 1/1 
Chilblain
-like on 
toes, 
soles, 
heels 
 
targetoid 
on palms 

Not done Slight 
increase 
of 
inflammat
ory 
markers 

No 
thrombocyt
openia or 
hypercoagu
lability 

1/1 mild 
respiratory 
infection 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Zaladonis et al,87 
2020 

1/1 20 1/1 M 0/1 
positive 

Not done 1/1 toes Not done Not 
reported 

Not 
reported 

Hospitalized 
for clinical 
manifestations 
of COVID-19 

Rekhtman et al,88 
2020 

4 pernio-like/ 
35 with a 
COVID-19-
related skin 
eruption  
in 296 
hospitalized 
adults + for 
COVID-19 via 
PCR or 
antibody 

Media
n 64 
(of 35 
patient
s) 

25/35 
M 
 
10/35 
F 

26/26 
positive 

4/4 
positive 

4/4 
hands or 
feet 
 
1/4 
hands 
 
3/4 
fingers 
 
1/4 feet 
 
2/4 toes 

Not done Not 
specified 
in pernio-
like 
patients 

Not 
specified in 
pernio-like 
patients 

35/35 
hospitalized 
for COVID-19 
 
27/35 use of 
vasopressors 
 
11/35 dialysis 
 
6/35 
thrombosis 
 
12/35 in-
hospital 
mortality 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

 
 
 

Sun et al,89 2020 2 chilblains/ 
52 with skin 
rashes of 
3128 patients 
with 
laboratory-
confirmed 
COVID-19 

Mean 
43.2 

38/52 
M 
 
14/52 
F 

Not 
specified 

Not 
specified 

28/52 
rashes 
involving 
hand 

Not 
specified 
for pernio 
 
Viral 
nucleocap
sid protein 
in 
epidermal 
cytoplasm 
in patients 
with 
COVID-19 

Not 
specified 

Not 
specified 

12/52 mild or 
moderate 
 
40/52 severe 



 Patient characteristics SARS-CoV-2 test Skin involvement Laboratory testing  

Source article Number with 
pernio, n/N 

Age, 
years 

Sex, 
M, F, 
n/N 

Naso- 
pharynx 
PCR 
n/N  

Serum 
Antibody 
n/N 

Sites, 
n/N 

Biopsy 
results, 
n/N 

Positive, 
n/N  

Negative, 
n/N 

Severity of 
COVID-19 
symptoms,  
n/N 

Diotallevi et al,90 
2020 

2 chilblain-
like/4 rashes 
associated 
with SARS-
CoV-2 

12, 8 1/2 
M 
 
1/2 
F 

1/1 
positive 

Not done 2/2 distal 
toes 

Not done Not done Not done 2/2 mild 

 
aANA = antinuclear antibody; ANCA = antineutrophil cytoplasmic antibodies, aPTT = activated partial thromboplastin time; ASO = 
antistreptolysin O antibodies, C3 = complement component 3; C4 = complement component 4; CBC = complete blood count, CH50 = 
total complement activity; CMP = complete metabolic panel; COVID-19 = coronavirus disease 2019; CRP = C-reactive protein; 
dsDNA = double stranded deoxyribonucleic acid; EBV = Epstein-Barr virus; ESR = erythrocyte sedimentation rate; F = female; HHV-
6 = human herpesvirus 6; IgA = immunoglobulin A; IgG = immunoglobulin G; IgM = immunoglobulin M; ICU = intensive care unit; 
IHC = immunohistochemistry; INR = international normalized ratio; ISH = in situ hybridization; ENA = extractable nuclear antibody; GI 
= gastrointestinal; LDH = lactate dehydrogenase; M = male; PCR = polymerase chain reaction; PT = prothrombin time; RF = 
rheumatoid factor; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2; SPEP = serum protein electrophoresis  
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