Received: 21 July 2020

Revised: 26 July 2020

Accepted: 28 July 2020

DOI: 10.1111/dth.14170

ORIGINAL ARTICLE

DERMATOLOGIC
THERAPY WI LEY

Maculopapular eruptions associated to COVID-19: A
subanalysis of the COVID-Piel study

Alba Catala®
Pedro Rodriguez-Jiménez*

Ihigo Navarro-Fernandez’ |

Mar Llamas-Velasco* |
Ofelia Baniandrés!? |
Xavier Cubiré?® |

Xavier Fusta-Novell'” |

Jorge Romani®’

Hospital Platé, Barcelona, Spain

2Hospital Universitario de Méstoles, Madrid,
Spain

3Hospital Universitario de Gran Canaria

Dr. Negrin, Las Palmas, Spain

“Hospital Universitario de la Princesa, Madrid,
Spain

5Hospital Universitario Ramén y Cajal, Madrid,
Spain

SHospital Universitario Principe de Asturias,
Madrid, Spain

“Hospital Universitario "Marqués de
Valdecilla", Santander, Spain

8Hospital Universitario Clinico San Cecilio,
Granada, Spain

“Hospital Universitario 12 de Octubre, Madrid,

Spain

1OHUA Santiago, Vitoria-Gasteiz, Spain
1Gavin Dermatélogos, Vigo, Spain
12Hospital General Universitario Gregorio
Marafioén, Madrid, Spain

13Hospital Universitari Vall d'Hebron,
Barcelona, Spain

14Hospital Universitari Germans Trias i Pujol,
Badalona, Barcelona, Spain

15Hospital de la Santa Creu i Sant Pau,
Barcelona, Spain

1Hospital Universitario de Bellvitge,
Hospitalet de Llobregat, Barcelona, Spain

17 Althaia, Xarxa Assistencial Universitaria de
Manresa, Manresa, Barcelona, Spain

18Complejo Asistencial Universitario de
Salamanca, Salamanca, Spain

Lucia Carnero-Gonzalez!® |
Carlos Gonzalez-Cruz®®

Monica Roncero-Riesco® |
| Joaquim Sola-Ortigosa®® |

| Cristina Galvan-Casas® | Gregorio Carretero-Hernandez® |

| Ana Rodriguez-Villa® |
Daniel Falkenhain-Lépez’® |

| Daniel Fernandez-Nieto®

Ricardo Ruiz-Villaverde® |
Juan Garcia-Gavin!?! |
| Victor Morillas-Lahuertal? |

Ignasi Figueras'® | Gerald Selda-Enriquez’ |

Patricia Burgos-Blasco® |

Ignacio Garcia-Doval*?

Abstract

A previous study has defined the maculopapular subtype of manifestations of
COVID-19. The objective of our study was to describe and classify maculopapular
eruptions associated with COVI-19. We carried out a subanalysis of the mac-
ulopapular cases found in the previous cross-sectional study. Using a consensus, we
defined seven clinical patterns. We described patient demographics, the therapy
received by the patient and the characteristics of each pattern. Consensus lead to
the description of seven major maculopapular patterns: morbilliform (45.5%), other
maculopapular (20.0%), purpuric (14.2%), erythema multiforme-like (9.7%), pytiriasis
rosea-like (5.7%), erythema elevatum diutinum-like (2.3%), and perifollicular (2.3%). In
most cases, maculopapular eruptions were coincident (61.9%) or subsequent (34.1%)
to the onset of other COVID-19 manifestations. The most frequent were cough
(76%), dyspnea (72%), fever (88%), and astenia (62%). Hospital admission due to
pneumonia was frequent (61%). Drug intake was frequent (78%). Laboratory alter-
ations associated with maculo-papular eruptions were high C-reactive protein, high
D-Dimer, lymphopenia, high ferritin, high LDH, and high IL-6. The main limitation of
our study was the impossibility to define the cause-effect relationship of each pat-
tern. In conclusion, we provide a description of the cutaneous maculopapular mani-
festations associated with COVID-19. The cutaneous manifestations of COVID-19

are wide-ranging and can mimic other dermatoses.
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1 | INTRODUCTION

Coronavirus disease (COVID-19) can affect different organs, including
the skin.'® We have described the first classification of skin manifes-
tations of COVID-19,* which consists of five patterns: pseudo-chil-
blain, vesicular eruptions, urticarial lesions, maculopapular eruptions,
and livedo or necrosis. The maculopapular pattern was the most poly-
morphic and present in patients who received many drugs for the
treatment of COVID-19.

The objective of this study was to describe the subtypes of mac-
ulopapular eruptions, to facilitate their recognition, and to describe
their distinctive characteristics.

2 | MATERIALS AND METHODS

We conducted a subanalysis of a previously published cross-sectional
study,* describing cases that had been classified within a mac-
ulopapular pattern. Methods have been described in the previous
publication. Briefly, with the help of the Spanish Academy of Derma-
tology, we asked all Spanish dermatologists to include patients in this
study for 2 weeks. A standardized questionnaire was used, and pic-
tures were taken for most of them.

The questionnaire included demographic data (sex, age, medical
history), characteristics of the rash (description, evolution, symptoms,
and days of the skin eruption from onset to end) and characteristics of
SARS-CoV-2 infection (COVID-19 symptoms, diagnosic test, diagnosis
of pneumonia, need for admission, drugs at onset of the rash, analyti-
cal abnormalities, and patient survival).

We included all patients with an eruption of recent onset (previ-
ous 2 weeks) and no clear explanation, who had a confirmed (labora-
tory confirmation) or suspected (according to the European Center for
Disease Control clinical diagnostic criteria at that time) diagnosis of
COVID-19. Because this is a multicenter study, four patients have
been previously reported.”>”

Photographs were independently reviewed by a group of three
dermatologists who were blinded to the rest of the clinical infor-
mation, and a consensus was reached on the maculopapular
patterns.

The study was authorized by an ethics committee (HUGCDN:
2020-172-1- COVID-19). All patients, or their tutors or next of kin in

case of minors, gave their informed consent to participate in the study
and an explicit consent to use their pictures in publications.

Data analysis consisted of descriptions and was performed using
Stata 16 (Statacorp, 2019).

3 | RESULTS

From the initial 375 cutaneous cases, we sorted 176 cases of mac-
ulopapular eruptions from the 3rd to the 16th of April 2020, during
the peak of the epidemic in Spain.

The consensus, following image review, led to the description of
seven maculopapular patterns (Table 1): (a) morbilliform, (b) other
maculopapular, (c) purpuric, (d) erythema multiforme-like, (e) pityriasis
rosea-like, (f) erythema elevatum diutinum-like, and (g) perifollicular.

In most cases, maculopapular eruptions were coincident (61.9%)
with or subsequent (34.1%) to the onset of other COVID-19 systemic
manifestations, including fever (88%), cough (76%), dyspnoea (72%),
asthenia (62%), nausea/vomiting/diarrhea (30%), headache (29%), and

anosmia/ageusia (23%).

3.1 | Morbilliform eruptions

Morbilliform eruptions represented the most frequent maculopapular
pattern (N = 80, 45.5%). The mean age of the patients was 61.1 years,
with similar affectation by sex (48.8% male).

These eruptions were characterized by erythematous macules
with islands of normal-appearing skin (Figure 1), described as general-
ized (80%), symmetrical (55%), and confluent (54%), in most cases
starting in the trunk (79%) with centrifugal progression (66%). Of
these, 72.5% were symptomatic and the main symptom was itching
(93.1%). Few cases (N = 2) reported intraoral lesions and small red
spots on the soft palate, although oral examination was not manda-

tory in our study. The mean duration of the rash was 7.2 (+4.3) days.

3.2 | Other maculopapular eruptions

These accounted for the second group in frequency (N = 36, 20%).
The mean age was 50.3 years, with a slight predominance in females
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N
Age mean (SD)

Duration of cutaneous
disease (days) mean
(SD)

Gender

Male

N (%)

Female

N (%)

Smoking
N (%)

Other COVID-19 symptoms

Cough
N (%)

Dyspnea
N (%)

Fever
N (%)

Asthenia
N (%)

Headache
N (%)

Nausea/vomiting/
diarrhea
N (%)

Anosmia/ageusia
N (%)

Pneumonia
N (%)

Hospital admission
N (%)

Intensive care unit
or non-invasive
mechanical
ventilation

N (%)

Morbilliform
eruptions

80

61.1
(18.3)

7.2
(4.3)

39
(48.8)

41
(51.3)

13
(20.6)

65
(81.3)

53
(66.3)

74
(92.5)

52
(65.0)

24
(30.0)

27
(33.8)

11
(13.8)

63
(78.8)

64
(80.0)

15
(18.8)

Cutaneous symptoms (simultaneity)

Skin previous
N (%)

Same time
N (%)

Skin after
N (%)

COVID-19 case

Suspected case
N (%)

Confirmed case
N (%)

2
(2.5)

a4
(55.0)

34
(42.5)

14
(17.5)

66
(82.5)

Other
maculo-
papular

36

50.3
(17.8)

11.8
(11.8)

12
(33.3)

24
(66.7)

(6.7)

27
(75.0)

15
(41.7)

27
(75.0)

28
(77.8)

15
(41.7)

13
(36.1)

14
(38.9)

16
(44.4)

12
(33.3)

(2.8)

(8.3)

27
(75.0)

(16.7)

15
(41.7)

21
(58.3)

Purpuric
eruptions

25

54.6
(23.4)

7.4
(4.5)

15
(60.0)

10
(40.0)

(21.7)

20
(80.0)

15
(60.0)

20
(80.0)

11

(44.0)

(28.0)

(28.0)

(32.0

15
(60.0)

14
(56.0)

(8.0)

(68.0)

(24.0)

(28.0)

18
(72.0)

Erythema
multiforme-
like

17

61.5
(13.2)

9.7
(4.9)

(11.8)

15
(88.2)

(0.0)

10
(58.8)

13
(76.5)

12
(70.6)

10
(58.8)

(11.8)

(41.2)

(23.5)

12
70.6

13
(76.5)

(11.8)

(0.0)

10
(58.8)

(41.2)

(35.3)

11
(64.7)
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TABLE 1 Characteristics of the patients, COVID-19, therapy, and prognosis factors of each pattern

Pytiriasis

rosea-like
10

36.0
(19.7)

121
(4.5)

(60.0)

(40.0)

(0.0)

(60.0)

(20.0)

(40.0)

(50.0)

(50.0)

(20.0)

(20.0)

(20.0)

(20.0)

(10.0)

(0.0)

(60.0)

(40.0)

(70.0)

(30.0)

Erythema
elevatum
diutinum-
like

4

325
(15.0)

6.0
4.1)

(25.0)

(75.0)

(0.0)

(100)

(0.0)

(25.0)

(25.0)

(25.0)

(25.0)

(0.0)

(25.0)

(75.0)

(100)

(0.0)

Perifollicular
eruption

4

35.0
(25.8)

4.5
(1.0)

(75.0)

(25.0)

(33.3)
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)
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S
o
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(25.0)

(75.0)

(0.0)

1
(25.0)

3
(75.0)

(Continues)
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TABLE 1 (Continued)

Presence of
cutaneous
symptoms

N (%)

Pain

N (%)

Burning

N (%)

Itch
N (%)

Receiving
treatment for
COVID-19

N (%)

Chloroquine/
hydroxychloroquine
N (%)

Lopinavir/ritonavir

N (%)

Azithromycin

N (%)

Systemic corticosteroids
N (%)

Tocilizumab

N (%)

Other treatment
N

Patient survival
N (%)

Morbilliform
eruptions

58
(72.5)

(3.5

(3.5)

54
(93.1)

65
(81.3)

45
(56.3)

32
(40.0)

21
(26.3)

16
(20.0)

8
(10.0)

NSAIDs, 8

B1-Interferon,
5

Amoxicillin, 1

Levofloxacin, 1

Vancomycin, 1

Piperacillin-
Tazobactam,
1

77
(96.3)

CATALA T AL
Erythema
Other Erythema elevatum
maculo- Purpuric multiforme- Pytiriasis diutinum- Perifollicular
papular eruptions like rosea-like like eruption
23 11 11 5 3 1
(63.9) (44.0) (64.7) (50.0) (75.0) (25.0)
1 1 0 0 0 0
(4.4) (9.1) (0.0) (0.0) (0.0) (0.0)
3 0 S 0 1 0
(13.0) (0.0) (27.3) (0.0) (33.3) (0.0)
19 10 8 5 2 1
(82.6) (90.9) (72.7) (100) (66.7) (100)
29 21 13 7 1 2
(80.6) (84.0) (76.5) (70.0) (25.0) (50.0)
11 13 8 1 0 1
(30.6) (52.0) (47.1) (10.0) (0) (25.0)
7 7 8 1 0 0
(19.4) (28.0) (47.1) (10.0) (0.0) (0.0)
9 4 6 0 0 0
(25.0) (16.0) (35.3) (0.0) (0.0) (0.0)
2 1 2 1 0 0
(5.6) (4.0 (11.8) (10.0) (0.0) (0.0)
1 0 0 0 0 0
(2.8) (0.0) (0.0) (0.0) (0.0) (0.0)
NSAIDs, 1 NSAIDs, 2 Metoclopramide, NSAIDs, 2 NSAIDs, 1 -
Anakinra, 1 B1- 1 (20)
Ceftriaxone, 2 Interferon, Amoxicillin, 1
Piperacillin- 1 Ivermectin, 1
tazobactam, Ceftriaxone, Ceftriaxone, 1
1 2 Piperacillin-
tazobactam, 1
36 24 17 10 4 4
(100) (96.0) (100) (100) (100) (100)

FIGURE 1

Morbiliform eruption (A) back and (B) back after 3 days. A 90-year-old woman with a morbilliform rash, affecting the trunk,

coinciding with cough, dyspnoea, fever, diarrhea, and anosmia. The eruption appeared days after the start of the COVID-19 symptoms. She
required treatment with hydroxychloroquine, azithromycin, and paracetamol
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(66.7%). Of the patients, 63.9% were symptomatic and the main
symptom was itching (82.6%). The mean duration of the rash was
11.8 (+11.8) days.

The rash was described as generalized (70%), symmetrical (55%),
in most cases starting in the trunk and/or the limbs (81%). This pattern
was characterized by the presence of erythematous macules or pap-
ules, occasionally scaly (Figure 2), which did not follow a morphology

or distribution that allowed their inclusion in other patterns.

FIGURE 2 Other maculopapular eruptions. A 44-year-old woman
with an erythematous maculopapular rash affecting the trunk and
upper limbs. The rash preceded the onset of other COVID-19
symptoms (myalgia, anosmia, low-grade fever, and odynophagia). PCR
for SARS-CoV-2 was positive. She did not require hospital admission
or receive treatment other than paracetamol

(A)

FIGURE 3 Purpuric eruption.
(A) Right leg and (B) left leg. A
63-year-old man with a purpuric
eruption affecting the inguinal
folds. It started at the same time
as other COVID-19 symptoms
(cough, dyspnoea, fever,
headache, diarrhea, and malaise).
The diagnosis was confirmed by
PCR, and the patient required
admission to the ICU for
pneumonia. He was treated with
hydroxychloroquine, lopinavir/
ritonavir, systemic
corticosteroids, and interferon

3.3 | Purpuric eruptions

They represented the third group in frequency (N = 25, 14.2%).
The mean age was 54.6 years, with a slight predominance in
males (60%).

These eruptions were characterized by erythematous purpuric
macules and/or papules (Figure 3). The rash was either generalized
(44%), localized (40%), symmetrical (56%), non-confluent (24%), and in
some cases perifollicular (16%).

The eruption started either on the trunk (32%), upper limbs
(32%), lower limbs (12%), and axillary and/or inguinal folds (20%).
One case presented with pinpoint oral mucosa involvement (4%).
The mean duration was 7.4 (+4.5) days. The rash was symptom-
atic in 44% of the cases, and the main symptom was
itching (100%).

3.4 | Erythema multiforme-like eruptions

Erythema multiforme-like eruptions were observed in 17 (9.7%)
patients. The mean age of the patients was 61.5 years, with female
predominance (88.2%).

These eruptions were characterized by erythematous-violaceous
maculopapules, which progressively transformed into patches with a
dark center, and targetoid lesions were sometimes observed
(Figure 4). The rash was generalized (70.6%), symmetrical (47.1%),
confluent (41.2%), and/or palmoplantar (11.8%). The eruption started
on the trunk and upper limbs in 70.6% and 23.5% of cases, respec-
tively. The mean duration was 9.7 (+4.9) days. Most rashes were
symptomatic (64.7%) and itching (72.7%) or burning sensation (27.3%)
were the main symptoms.
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FIGURE 4

Erythema multiforme-like eruption. (A) Abdomen,

(B) right leg, and (C) back. An 84-year-old woman with a generalized,
targetoid maculopapular, and confluent rash. This coincided with
cough, dyspnoea, fever, and nausea. The diagnosis was confirmed by
PCR and the patient required hospital admission. The only treatment
she had received before the onset of the eruption was
metoclopramide

3.5 | Pityriasis rosea-like eruptions
This eruption appeared in 5.7% of cases (N = 10). The mean age was
36.0 (£19.7) years, with a slight predominance in males (60%).

It was characterized by erythematous brownish and sometimes
scaly annular patches all over the trunk. In up to 30% of cases, the
generalized rash was preceded by a larger patch. The rash was
described as generalized (60%) and non-confluent (70%). Primary
lesions appeared on the trunk (90%). The mean duration was 12.1
(£4.5) days. Half of the patients described the rash as symptomatic
and the symptom was itching (100%).

3.6 | Erythema elevatum diutinum-like eruptions
Four cases (2.3%) of erythema elevatum diutinum-like pattern
were observed, characterized by infiltrated pink erythematous
papules on the limbs, mostly on the dorsum of the hands (75%),
resembling erythema elevatum diutinum (Figure 5). The mean
eruption duration was 6.0 (+4.1) days. Most patients described the
rash as symptomatic (75%), including itching (66.7%) or burning
sensation (33.3%).

FIGURE 5
old woman with erythematous papules on the back of her left hand.
Although the patient had no confirmed diagnosis of COVID-19 at the
time of the study, it was later confirmed by PCR. The eruption
coincided with fever, myalgia, diarrhea, cough, and headache. She did
not require hospital admission. The only drugs she took before the
onset of the eruption was paracetamol and ibuprofen

Erythema elevatum diutinum-like eruption. A 43-year-

3.7 | Perifollicular eruptions
These eruptions were also infrequent (N = 4, 2.3%). These were char-
acterized by small 2-3 mm erythematous, brownish perifollicular pap-
ules (Figure 6) that occasionally converged to form larger areas.
Dermatologists mostly described the rash as localized (75%), symmet-
rical (75%), and confluent (75%).

Primary lesions appeared in the trunk (100%). The mean duration
of the perifollicular eruption was 4.5 (+1) days, and 75% were

asymptomatic.

3.8 | Maculopapular patterns, pneumonia
diagnosis, and hospital admission

Hospital admission due to pneumonia was very frequent in
morbilliform (80%) and erythema multiforme-like (76.5%) patterns,
requiring non-invasive mechanical ventilation or intensive care unit
(ICU) admission in 18.8% and 11.8%, respectively. Approximately half
of the other maculopapular cases required hospital admission due to
pneumonia (44.4%), and few cases required ICU admission (2.8%).
Due to the low number of cases in the other groups, we could

not make meaningful comparisons.

3.9 | Maculopapular patterns and prescribed
concomitant drugs for COVID-19

Drug intake was frequent in purpuric, morbilliform, other mac-

ulopapular, and erythema multiforme-like eruptions (84%, 81.3%,
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FIGURE 6 Perifollicular eruptions. A 25-year-old man with a
perifollicular erythematous rash associated with anosmia and myalgia.
The diagnosis of COVID-19 was confirmed by PCR. He did not
require hospital admission or treatment other than paracetamol

80.6%, and 76.5%, respectively). The most frequent drug was chloro-
quine/hydroxychloroquine (52%, 56.3%, 30.6%, and 47.1%, respec-
tively), followed by lopinavir/ritonavir (28%, 40%, 19.4%, and 47.1%,
respectively), and azithromycin (16%, 26.3%, 25%, and 35.3%, respec-
tively). Only 10% of the morbilliform cases and 2.8% of the other mac-
ulopapular cases received tocilizumab. One purpuric case received
systemic corticosteroids. Four other maculopapular cases received
antibiotics other than azithromycin (one piperacillin/tazobactam, one
amoxicillin, and two ceftriaxone).

Only four pityriasis rosea-like cases and one perifollicular case
received treatment for COVID-19 other than acetaminophen at the
time of eruption onset (chloroquine/hydroxychloroquine, NSAIDs, or
lopinavir/ritonavir). No erythema elevatum diutinum-like cases
received treatment for COVID-19 other than acetaminophen at erup-

tion onset.

3.10 | Maculopapular patterns and laboratory
abnormalities

Laboratory abnormalities associated with COVID-19 were frequent in
morbilliform, purpuric, erythema multiforme-like, and perifollicular

eruptions. The most frequent abnormalities were high C-reactive

MR- WiLEY-L 7o

protein (68.8%, 64%, 76.5%, and 75%, respectively), high D-dimer
(63.8%, 60%, 64.7%, and 50%, respectively), lymphopenia (56.3%,
32%, 52.9%, and 25%, respectively), high ferritin (46.3%, 32%, 35.3%,
and 50%, respectively), high LDH (56.3%, 60%, 70.6%, and 50%,
respectively), and high IL-6 (7.5%, 4%, 11.8%, and 0%, respectively).

In contrast, these alterations were less frequent among pityriasis
rosea-like and other maculopapular eruptions. No laboratory abnor-

malities were detected in erythema elevatum diutinum-like eruption.

4 | DISCUSSION

We described seven maculopapular sub-patterns associated with
COVID-19. The description of their clinical characteristics makes them
easily recognizable. Given these findings, COVID-19 could be included
as a differential diagnosis in patients presenting with these cutaneous
manifestations. Previous publications have described some of these
patterns but are based on very few cases, and no temporal relation-
ship with other COVID-19 symptoms were analyzed. There were no
differences between the sub-patterns as concerns the onset of the
eruption or association with severity.

COVID-19 associated morbilliform viral eruptions have been
reported. 2 As in our series, they usually presented with other con-
comitant COVID-19 symptoms at the time of eruption onset, mainly
fever, myalgia, asthenia, and cough. Many cases were diagnosed with
pneumonia and/or required hospital admission, and the morbilliform
eruption improved as well as the other COVID-19 symptoms.

The possible causes of morbilliform rash include an immune
response to the virus or an adverse drug reaction. In favor of the
immune response hypothesis, the rash usually coincides with episodes
of fever or other symptoms of COVID-19. When a biopsy is per-
formed, mild spongiosis, basal cell vacuolation, and mild perivascular
lymphocytic infiltrates are observed, as in other virus-induced
lesions.®

Morbilliform rashes can also be associated with adverse drug
reactions. Hydroxychloroquine, chloroquine, azithromycin, lopinavir/
ritonavir, and tocilizumab have been reported to cause morbilliform
eruptions.r® Although many patients in our series received these
drugs, many of the morbilliform eruptions started at the time as other
COVID-19 symptoms, making it unlikely that all of them were of phar-
macological origin.

Other maculopapular eruptions have been associated with
COVID-19 symptoms in our series and in previously described
cases.*1> When biopsied,® a histopathological study revealed super-
ficial perivascular dermatitis with mild spongiosis and small thrombus

in the mid dermis. Other publications*®”

showed perivascular lym-
phocytic infiltrates, with vacuolar degeneration of the interface with-
out thrombosis. In our study, some eruptions were generalized and
non-confluent, while others were localized (palmar or plantar ery-
thema). When evaluating a maculopapular rash of unknown origin,
and in the appropriate epidemiological context, COVID-19 should be
considered in the differential diagnosis, especially if the histopatholog-

ical findings are compatible.
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The first case of skin manifestation of COVID-19 was described
in Thailand as a purpuric rash, that was mistaken for dengue fever.'®
Other cases of purpuric or petechial rashes associated with severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) have been
described.>*?2! As in our patients, the eruption usually affects the
upper limbs or the trunk; it is asymptomatic and coincides with other
COVID-19 symptoms. Flexural involvement has been described as
similar to symmetrical drug-related intertriginous and flexural exan-
thema (SDRIFE).?* However, in cases of purpuric rashes associated
with SARS-CoV-2, drug intake has not been consistent. Therefore, as
with parvovirus B19,2? the affinity of SARS-CoV-2 for the endothe-
lium may explain these purpuric eruptions.?®

One of the published cases of purpura associated with COVID-
19%° was diagnosed with autoimmune thrombocytopenic purpura. It
might be important to perform a complete blood count and coagula-
tion tests in patients with purpuric manifestations.

Other cases of erythema multiforme-like lesions associated with
SARS-CoV-2 have also been described in children?* and adults,®
with an acral,2>2% or generalized® distribution. When biopsy was
performed,"’25 moderate exocytosis, vacuolar changes, and
spongiosis, without necrotic keratinocytes were observed. Superfi-
cial and deep perivascular inflammation and vascular ectasia were
frequent. Several factors have been suggested to be associated with
the development of erythema multiforme, such as infections, drugs,
autoimmune diseases, malignancy, immunization, radiation, and
menstruation.?” Herpes simplex virus and Mycoplasma pneumoniae
are the main agents, but other viruses have been reported, such as
adenovirus, cytomegalovirus, Coxsackie, and Parvovirus B19.6 Ery-
thema multiforme-like cases associated with chloroquine have also
been described.?® In this study, 47% of patients received hydro-
xychloroquine, which may be a contributing factor. However, histo-

pathological findings®2°

suggest that viral infections may play an
important pathophysiological role.

We described 10 cases of pityriasis rosea-like lesions associated
with COVID-19, affecting the trunk. Patients were younger than in
the other sub-patterns, frequently asymptomatic. In our study, the
patient rarely required hospital admission. Two cases had been previ-
ously described.??*° One of them in our opinion does not really fit
the pityriasis rosea diagnosis.>° The other one?’ is quite like the ones
described in our study.

Finally, we described some perifollicular and erythema
elevatum diutinum-like eruptions, coinciding with other COVID-19
symptoms. Some of these, were just suspected COVID-19 cases,
so the relationship with SARS-CoV-2 infection can not been prop-

dy15,31734 and

erly stated. However, other cases have been publishe
we have seen other COVID-19 cases with cutaneous manifesta-
tions resembling erythema elevatum diutinum, with histopatholog-
ical study confirming lymphocytic vasculitis in the biopsy
(unpublished data). As a consequence, cutaneous vasculitis should
also be considered as a manifestation of SARS-COV-2 infection
during the pandemic.

The main drawback of our study is the impossibility to define the

cause-effect relationship of each pattern. All patterns are similar to

other dermatological diseases, some of which are caused by medica-
tions or infectious agents. In addition, our follow-up was short; there-
fore, the data are limited in reference to long-term survival or

chronology.

5 | CONCLUSIONS

We provide a description of the cutaneous maculopapular mani-
festations associated with COVID-19. The cutaneous manifesta-
tions of COVID-19 vary and can mimic other dermatological
diseases.

Although maculopapular eruptions are not specific to COVID-19,
these rashes are related to the disease. COVID-19 should be included
in the differential diagnosis when the epidemiological context
supports it.

The suspicion of COVID-19 as a possible diagnosis led us to rule
out the presence of pneumonia and laboratory abnormalities, since
we verified that many patients in our series and in previous publica-
tions®* with these eruptions showed alterations in the complementary
tests.

In patients with confirmed diagnosis of COVID-19 with pre-
scribed treatment, it is important to assess whether the latter may be
the cause of the rash.

Skin biopsies for histopathological studies could improve our
knowledge and resolve existing doubts. Further research describing

clinicopathologic correlation is mandatory.

ACKNOWLEDGMENTS

M.A. Descalzo-Gallego provided support with data management and
analysis. We thank the generous contribution of the following Spanish
dermatologists: A. Juarez, A. Perea Polak, A. Docampo, A. Vifolas,
A. Pulido, A. Sudrez, C. Nadal, D. Jiménez, N. Eiris, E. Ledo, E. San
Juan, E. Agut, E. De la Cruz, X. Garcia Navarro, G Ruiz Carrillo,
H. Perandones, J. Melgosa, J. Tercedor, J.L. Lépez Estebaranz,
J.A. Llamas Carmona, J.L. Galan, J. Boix, L. Marques, L. Galvany,
M.A. Arregui, M. Troya, M. Elousa, M. Garcia, M. Martin Dorado,
P. Pasquali, T. Tomas, J.M. Carrascosa, A. Jaka, E. del Alcazar,
M. Alegre, M. Ferrer, M. Sidro and V. Garcia-Patos. This study is part
of the PhD degree of Alba Catal3, in the Department of Medicine,
Dermatology area, Universidad Auténoma de Barcelona. The analysis
and technical support for this study was done by the Spanish Acad-
emy of Dermatology (Research Unit).

CONFLICT OF INTEREST

The authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT

Data supporting the findings of this study are available upon request
from the corresponding author. The data supporting the findings of
this study are available in the records of the Research Unit - Piel Sana
(Academia Espaiiola de Dermatologia y Venereologia). The data are

not publicly available due to privacy or ethical restrictions.



CATALA ET AL

ORCID

Alba Catala
Pedro Rodriguez-Jiménez
Daniel Ferndndez-Nieto
Ricardo Ruiz-Villaverde
Mar Llamas-Velasco
Gerald Selda-Enriquez
Jorge Romani

Joaquim Sola-Ortigosa

https://orcid.org/0000-0001-9916-6411
https://orcid.org/0000-0002-7061-3027
https://orcid.org/0000-0003-4461-1770
https://orcid.org/0000-0002-0381-6174
https://orcid.org/0000-0002-1187-1341
https://orcid.org/0000-0002-7771-2765
https://orcid.org/0000-0002-5161-5078
https://orcid.org/0000-0002-7911-8428

REFERENCES

1.

10.

11.

12.

13.

Marzano AV, Cassano N, Genovese G, Moltrasio C, Vena GA. Cutaneous
manifestations in patients with COVID-19: a preliminary review of an
emerging issue. Br J Dermatol. 2020. https://doi.org/10.1111/bjd.19264.
[epub ahead of print].

Elmas OF, Demirbas A, Ozyurt K, Atasoy M, Tiirsen U. Cutaneous
manifestations of COVID-19: a review of the published literature.
Dermatol Ther. 2020;e13696. https://doi.org/10.1111/dth.13696.
[epub ahead of print].

Gaspari V, Neri |, Misciali C, Patrizi A. COVID-19: how it can look on
the skin. Clinical and pathological features in twenty COVID-19
patients observed in Bologna, northeastern Italy. J Eur Acad Dermatol
Venereol. 2020. https://doi.org/10.1111/jdv.16693. [epub ahead of
print].

Galvan Casas C, Catala A, Carretero Hernandez G, et al. Classification
of the cutaneous manifestations of COVID-19: a rapid prospective
nationwide consensus study in Spain with 375 cases. Br J Dermatol.
2020;183(1):71-77. https://doi.org/10.1111/bjd.19163.
Diaz-Guimaraens B, Dominguez-Santas M, Suarez-Valle A, et al. Pete-
chial skin rash associated with severe acute respiratory syndrome
coronavirus 2 infection. JAMA Dermatol. 2020. https://doi.org/10.
1001/jamadermatol.2020.1741. [epub ahead of print].
Jimenez-Cauhe J, Ortega-Quijano D, Carretero-Barrio |, et al. Ery-
thema multiforme-like eruption in patients with COVID-19 infection:
clinical and histological findings. Clin Exp Dermatol. 2020. https://doi.
org/10.1111/ced.14281. [epub ahead of print].

Rodriguez-Jiménez P, Chicharro P, de Argila D, et al. Reply to "acute
urticaria with pyrexia as the first manifestations of a COVID-19 infec-
tion": Urticaria-like lesions in COVID-19 patients are not really urti-
caria. A case with clinicopathologic correlation. J Eur Acad Dermatol
Venereol. 2020. https://doi.org/10.1111/jdv.16618.

Ahouach B, Harant S, Ullmer A, et al. Cutaneous lesions in a patient
with COVID-19: are they related?. Br J Dermatol. 2020;183(2):e31.
https://doi.org/10.1111/bjd.19168.

Avellana Moreno R, Estela Villa LM, Avellana Moreno V, Estela
Villa C, Moreno Aparicio MA, Avellana Fontanella JA. Cutaneous
manifestation of COVID-19 in images: a case report. J Eur Acad
Dermatol Venereol. 2020;34(7):e307-e309. https://doi.org/10.1111/
jdv.16531.

Falkenhain Lépez D, Sanchez-Velazquez A, Ortiz de Frutos J. Mac-
ulopapular rash as initial manifestation of SRAS-coronavirus-2 infec-
tion. Rash maculopapuloso como manifestacion inicial de infeccion
por SARS-coronavirus-2. Med Clin (Barc). 2020;155(2):92. https://doi.
org/10.1016/j.medcli.2020.04.003.

Najarian DJ. Morbilliform exanthem associated with COVID-19. JAAD
Case Rep. 2020;6(6):493-494. https://doi.org/10.1016/j.jdcr.2020.
04.015.

Hunt M, Koziatek C. A case of COVID-19 pneumonia in a young male
with full body rash as a presenting symptom. Clin Pract Cases Emerg
Med. 2020;4:219-221. https://doi.org/10.5811/cpcem.2020.3.47349.
Suchonwanit P, Leerunyakul K, Kositkuljorn C. Cutaneous manifesta-
tions in COVID-19: lessons learned from current evidence. J Am Acad

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

DERMATOLOGIC 9 of 10
M- WiLEY-L e

Dermatol. 2020;83(1):e57-e60. https://doi.org/10.1016/j.jaad.2020.
04.094.

Macedo-Pérez M, Barragan-Estudillo ZF, Castillo-Montufar E, et al.
Dermatological findings in COVID-19 patients: Mexican experience.
Int J Dermatol. 2020;59(7):872-873. https://doi.org/10.1111/ijd.
14958.

Gianotti R, Veraldi S, Recalcati S, et al. Cutaneous clinico-pathological
findings in three COVID-19-positive patients observed in the metro-
politan area of Milan, ltaly. Acta Derm Venereol. 2020;100(8):124.
https://doi.org/10.2340/00015555-3490.

Herrero-Moyano M, Capusan TM, Andreu-Barasoain M, et al. A clini-
copathological study of 8 patients with COVID-19 pneumonia and a
late-onset exanthema. J Eur Acad Dermatol Venereol. 2020. https://
doi.org/10.1111/jdv.16631. [epub ahead of print].

Reymundo A, Fernaldez-Bernaldez A, Reolid A, et al. Clinical and his-
tological characterization of late appearance maculopapular eruptions
in association with the coronavirus disease 2019. A case series of
seven patients. J Eur Acad Dermatol Venereol. 2020. https://doi.org/
10.1111/jdv.16707. [epub ahead of print].

Joob B, Wiwanitkit V. COVID-19 can present with a rash and be mis-
taken for dengue. J Am Acad Dermatol. 2020;82(5):e177. https://doi.
org/10.1016/j.jaad.2020.03.036.

Rivera-Oyola R, Koschitzky M, Printy R, et al. Dermatologic findings
in two patients with COVID-19. JAAD Case Rep. 2020;6(6):537-539.
https://doi.org/10.1016/j.jdcr.2020.04.027.

Zulfigar A, Lorenzo-Villalba N, Hassler P, et al. Immune thrombocyto-
penic purpura in a patient with Covid-19. N Engl J Med. 2020;382
(18):e43. https://doi.org/10.1056/NEJMc2010472.

Mahé A, Birckel E, Krieger S, Merklen C, Bottlaender L. A distinctive
skin rash associated with coronavirus disease 2019?. J Eur Acad
Dermatol Venereol. 2020;34(6):e246-e247. https://doi.org/10.1111/
jdv.16471.

Harel L, Straussberg |, Zeharia A, Praiss D, Amir J. Papular purpuric
rash due to parvovirus B19 with distribution on the distal extremities
and the face. Clin Infect Dis. 2002;35(12):1558-1561. https://doi.org/
10.1086/344773.

Magro C, Mulvey JJ, Berlin D, et al. Complement associated microvas-
cular injury and thrombosis in the pathogenesis of severe COVID-19
infection: a report of five cases. Transl Res. 2020;220:1-13. https://
doi.org/10.1016/j.trs.2020.04.007.

Torrelo A, Andina D, Santonja C, et al. Erythema multiforme-like
lesions in children and COVID-19. Pediatr Dermatol. 2020;37:
442-446. https://doi.org/10.1111/pde.14246.

Romani J, Baselga E, Mitja O, et al. Chilblain and acral purpuric lesions
in Spain during covid confinement: retrospective analysis of 12 cases.
Actas Dermosifiliogr. 2020;111(5):426-429. https://doi.org/10.1016/j.
ad.2020.04.002.

Fernandez-Nieto D, Jimenez-Cauhe J, Suarez-Valle A, et al. Characteriza-
tion of acute acro-ischemic lesions in non-hospitalized patients: a case
series of 132 patients during the COVID-19 outbreak. J Am Acad Dermatol.
2020;83(1):e61-e63. https://doi.org/10.1016/j.jaad.2020.04.093.
Petrosino MI, Attanasi M, Marcovecchio ML, et al. Erythema
multiforme syndrome associated with acute acquired cytomegalovi-
rus infection. Arch Med Sci. 2016;12(3):684-686. https://doi.org/10.
5114/aoms.2016.59943.

Grandolfo M, Romita P, Bonamonte D, et al. Drug reaction with
eosinophilia  and systemic symptoms syndrome to hydro-
xychloroquine, an old drug in the spotlight in the COVID-19 era.
Dermatol Ther. 2020;e13499. https://doi.org/10.1111/dth.13499.
[epub ahead of print].

Ehsani AH, Nasimi M, Bigdelo Z. Pityriasis rosea as a cutaneous mani-
festation of COVID-19 infection. J Eur Acad Dermatol Venereol. 2020.
https://doi.org/10.1111/jdv.16579. [epub ahead of print].

Sanchez A, Sohier P, Benghanem S, et al. Digitate papulosquamous
eruption associated with severe acute respiratory syndrome


https://orcid.org/0000-0001-9916-6411
https://orcid.org/0000-0001-9916-6411
https://orcid.org/0000-0002-7061-3027
https://orcid.org/0000-0002-7061-3027
https://orcid.org/0000-0003-4461-1770
https://orcid.org/0000-0003-4461-1770
https://orcid.org/0000-0002-0381-6174
https://orcid.org/0000-0002-0381-6174
https://orcid.org/0000-0002-1187-1341
https://orcid.org/0000-0002-1187-1341
https://orcid.org/0000-0002-7771-2765
https://orcid.org/0000-0002-7771-2765
https://orcid.org/0000-0002-5161-5078
https://orcid.org/0000-0002-5161-5078
https://orcid.org/0000-0002-7911-8428
https://orcid.org/0000-0002-7911-8428
https://doi.org/10.1111/bjd.19264
https://doi.org/10.1111/dth.13696
https://doi.org/10.1111/jdv.16693
https://doi.org/10.1111/bjd.19163
https://doi.org/10.1001/jamadermatol.2020.1741
https://doi.org/10.1001/jamadermatol.2020.1741
https://doi.org/10.1111/ced.14281
https://doi.org/10.1111/ced.14281
https://doi.org/10.1111/jdv.16618
https://doi.org/10.1111/bjd.19168
https://doi.org/10.1111/jdv.16531
https://doi.org/10.1111/jdv.16531
https://doi.org/10.1016/j.medcli.2020.04.003
https://doi.org/10.1016/j.medcli.2020.04.003
https://doi.org/10.1016/j.jdcr.2020.04.015
https://doi.org/10.1016/j.jdcr.2020.04.015
https://doi.org/10.5811/cpcem.2020.3.47349
https://doi.org/10.1016/j.jaad.2020.04.094
https://doi.org/10.1016/j.jaad.2020.04.094
https://doi.org/10.1111/ijd.14958
https://doi.org/10.1111/ijd.14958
https://doi.org/10.2340/00015555-3490
https://doi.org/10.1111/jdv.16631
https://doi.org/10.1111/jdv.16631
https://doi.org/10.1111/jdv.16707
https://doi.org/10.1111/jdv.16707
https://doi.org/10.1016/j.jaad.2020.03.036
https://doi.org/10.1016/j.jaad.2020.03.036
https://doi.org/10.1016/j.jdcr.2020.04.027
https://doi.org/10.1056/NEJMc2010472
https://doi.org/10.1111/jdv.16471
https://doi.org/10.1111/jdv.16471
https://doi.org/10.1086/344773
https://doi.org/10.1086/344773
https://doi.org/10.1016/j.trsl.2020.04.007
https://doi.org/10.1016/j.trsl.2020.04.007
https://doi.org/10.1111/pde.14246
https://doi.org/10.1016/j.ad.2020.04.002
https://doi.org/10.1016/j.ad.2020.04.002
https://doi.org/10.1016/j.jaad.2020.04.093
https://doi.org/10.5114/aoms.2016.59943
https://doi.org/10.5114/aoms.2016.59943
https://doi.org/10.1111/dth.13499
https://doi.org/10.1111/jdv.16579

10 of 10 DERMATOLOGIC
ol WiLE Y- e

31.

32.

33.

CATALA ET AL.

coronavirus 2 infection. JAMA Dermatol. 2020. https://doi.org/10.
1001/jamadermatol.2020.1704. [epub ahead of print].
Mayor-Ibarguren A, Feito-Rodriguez M, Quintana Castanedo L, Ruiz-
Bravo E, Montero Vega D, Herranz-Pinto P. Cutaneous small vessel
vasculitis secondary to COVID-19 infection: a case report. J Eur Acad
Dermatol Venereol. 2020. https://doi.org/10.1111/jdv.16670. [epub
ahead of print].

Castelnovo L, Capelli F, Tamburello A, Faggioli PM, Mazzone A. Sym-
metric cutaneous vasculitis in COVID-19 pneumonia. J Eur Acad
Dermatol Venereol. 2020;34(8):e362-e363. https://doi.org/10.1111/
jdv.16589.

Taskin B, Vural S, Altug E, et al. COVID-19 presenting with atypical
Sweet's syndrome. J Eur Acad Dermatol Venereol. 2020. https://doi.
org/10.1111/jdv.16662. [epub ahead of print].

34. Velavan TP, Meyer CG. Mild versus severe COVID-19: laboratory

markers. Int J Infect Dis. 2020;95:304-307. https://doi.org/10.1016/j.
ijid.2020.04.061.

How to cite this article: Catala A, Galvan-Casas C, Carretero-
Hernandez G, et al. Maculopapular eruptions associated to
COVID-19: A subanalysis of the COVID-Piel study.
Dermatologic Therapy. 2020;33:€14170. https://doi.org/10.
1111/dth.14170


https://doi.org/10.1001/jamadermatol.2020.1704
https://doi.org/10.1001/jamadermatol.2020.1704
https://doi.org/10.1111/jdv.16670
https://doi.org/10.1111/jdv.16589
https://doi.org/10.1111/jdv.16589
https://doi.org/10.1111/jdv.16662
https://doi.org/10.1111/jdv.16662
https://doi.org/10.1016/j.ijid.2020.04.061
https://doi.org/10.1016/j.ijid.2020.04.061
https://doi.org/10.1111/dth.14170
https://doi.org/10.1111/dth.14170

	Maculopapular eruptions associated to COVID-19: A subanalysis of the COVID-Piel study
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	3  RESULTS
	3.1  Morbilliform eruptions
	3.2  Other maculopapular eruptions
	3.3  Purpuric eruptions
	3.4  Erythema multiforme-like eruptions
	3.5  Pityriasis rosea-like eruptions
	3.6  Erythema elevatum diutinum-like eruptions
	3.7  Perifollicular eruptions
	3.8  Maculopapular patterns, pneumonia diagnosis, and hospital admission
	3.9  Maculopapular patterns and prescribed concomitant drugs for COVID-19
	3.10  Maculopapular patterns and laboratory abnormalities

	4  DISCUSSION
	5  CONCLUSIONS
	ACKNOWLEDGMENTS
	  CONFLICT OF INTEREST
	  DATA AVAILABILITY STATEMENT

	REFERENCES


