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1 | INTRODUCTION

Mohamad Goldust* | Fateme Rajabi*>

Abstract

Since the emergence of the new coronavirus disease 19 (COVID-19) pandemic, there
has been a concern for the patients with chronic autoimmune diseases including der-
matological conditions over the potential exacerbation of these underlying conditions
after infection with severe acute respiratory syndrome coronavirus-2 (SARS-CoV2).
We performed a systematic review to evaluate presentations, postinfection change
in the manifestation, diagnosis, and management of flare-ups of underlying dermato-
logic disease in patients with COVID-19. A total of 17 articles were recovered
reporting on flare-ups of dermatological disease including pemphigus vulgaris, psoria-
sis, subacute cutaneous lupus erythematosus, acrodermatitis continua of Hallopeau,
systemic sclerosis sine scleroderma, and Sézary syndrome (SS). Out of these, psoriasis
and alopecia areata were the most common conditions. However, most cases of pso-
riasis could have been attributed to either antimalarial agents that were initially used
for the treatment of COVID-19 or discontinuation of treatment following SARS-
CoV2 infection.
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Though other factors related to the pandemic such as social isola-
tion, loss-of-income, and non-adherence to treatment could greatly

Aside from the fact that coronavirus diseases 2019 (COVID-19) can
present with cutaneous manifestations, there is a growing concern
about the potential exacerbation of preexisting dermatological condi-
tions following COVID-19. Though several case reports have been
published on this issue, it remains one of the least studied aspects of
dermatology-COVID-19 intersection.

Viral infections are well-known triggers for induction and exacer-
bation of autoimmune conditions. Several mechanisms have been pro-
posed for this phenomenon including antigen mimicry, epitope
spreading, cytokine imbalance, and the overwhelming of clearance
mechanisms by amplified tissue destruction that increases the self-
antigens availability. Infection with the SARS-CoV2 virus is associated
with an exaggerated immune response that could derail the vulnerable

immune balance in autoimmune diseases.

influence disease severity, in this review, we only focus on the
changes directly related to SARS-CoV2 infection.

2 | METHODOLOGY

We searched the PubMed, Scopus, and Google Scholar database with
various combinations of three sets of keywords: COVID, SARS-
COV-2, and coronavirus; flare-up, exacerbation, magnification, wors-
ening, and aggravation; and cutaneous, dermatologic, and the Mesh
term for several specific dermatological diseases (Figure 1). The refer-
ence lists of selected studies were also explored. Databases were
searched up to July 13, 2021. A final search was also done before

paper submission.
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Searched terms: (COVID) OR (SARS-COV-2) OR (coronavirus) AND (flare-up) OR
(exacerbation) OR (magnification) OR (worsening) OR (aggravation) AND (cutaneous) OR

FIGURE 1
search

Flow chart of literature

(dermatologic) OR (psoriasis) OR (lichen) OR (dermatitis) OR (pemphigus) OR (Morphea)

OR (alopecia) OR (vitiligo) OR (hidradenitis) OR (Behcet's disease) OR (dermatomycosis)

OR (lupus) OR (Sezary) OR (mycosis fungoides) OR (parapsoriasis) OR (pityriasis rosacea)
OR (mucinosis) OR (Darier’s disease) OR (eczematous) OR (papulosquamous)

Comprehensive online research on PubMed, Scopus, and

Google Scholar
Total search results: N=2,371

Followed by further exploration of related articles

]

Duplicates removed
Only articles on exacerbation of
dermatological conditions retained
N=57
Articles meeting inclusion
criteria
N=17

]

Studies that reported on confirmed pre-existing Dermatologic
conditions that experienced an acute flare-up of manifestations
following symptomatic and non-symptomatic SARS-CoV2

infection.

3 | RESULTS

A total of 14 case reports were found. Nine patients had a history of
psoriasis, and the others were diagnosed with pemphigus vulgaris,
acrodermatitis continua of Hallopeau (ACH), systemic sclerosis sine
scleroderma, SS, and cutaneous lupus erythematosus (CLE; Table 1).
Of the nine patients with psoriasis, the flare-ups in five cases could be
attributed to either hydroxychloroquine or systemic corticosteroids
that were initially used in the treatment of COVID-19 and are well-
known causes of drug-induced psoriasis.t~3%?

The exacerbation of psoriasis in two cases could have resulted
from the discontinuation of treatments (secukinumab and cyclospor-
ine).”® In one case the COVID-19 treatment was not mentioned.”
Thus the exacerbation of psoriasis in only one case could be confi-
dently linked to COVID-19.4

Various treatments were proposed to combat these exacerba-
tions. For patients suffering from an exacerbation of psoriasis, these
strategies included discontinuation of hydroxychloroquine and taper-
ing of steroids accompanied by the initiation of topical steroids, oral
acitretin, and cyclosporine and readministration of secukinumab
(Table 1). The patient with pemphigus vulgaris was successfully
treated with intravenous immunoglobulin (IVIG).? The patient with
SS began a failed chemotherapy with gemcitabine.’* The patient
with ACH was initially started on oral acitretin and intravenous
hydrocortisone which vyielded unsatisfactory results. Intravenous
infliximab was added to the treatment plan leading to improved

lesions.©

Aside from these case reports, several studies with larger sample
sizes were able to assess the effect of COVID-19 infection on the dis-
ease course. One questionnaire-based study in the Netherlands
assessed 1132 adult patients with atopic dermatitis and psoriasis and
found 26% of the patients experienced worsening of their condition
during symptomatic infection with SARS-CoV2. However, they did
not mention whether these patients received antimalarials and ste-
roids or not.*> Another study assessed 21 adults with atopic dermati-
tis who had also been infected with COVID-19 and found out that
43% of these patients experienced disease exacerbation that did not
require systemic intervention. The patients with severe atopic derma-
titis who were receiving immunosuppressive therapy had milder
exacerbations.'®

In a questionnaire-based survey in Italy, the investigators con-
tacted 475 patients previously diagnosed with alopecia areata (AA) to
follow up on their conditions after COVID-19. 42.5% of their partici-
pants who had been infected with SARS-CoV2 experienced a relapse
that occurred about 2 months after COVID-19 (median of
2.14 months). Since only 12.5% of participants reported AA relapse in
the absence of COVID-19, the association between AA exacerbation
and COVID-19 seems to be significant.

4 | DISCUSSION

Keratinocytes express the SARS-CoV2 entry receptor, angiotensin-

converting enzyme 2 (ACE2) making them vulnerable to infection with
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TABLE 1 A summary of cases reporting exacerbation of dermatological conditions following COVID-19
Pre-existing skin Post-infectious change in
Age/gender  condition COVID-19 test manifestations Treatment Reference
47-Year-old Pustular psoriasis PCR Pustular lesions on the Hydroxychloroquine for Shakoei et al.*
woman trunk and extremities COVID-19
Treatment of exacerbation
not mentioned
60-Year-old Psoriasis in childhood PCR, Chest CT Widespread erythematous Hydroxychloroquine and Shahidi Dadras
male patches with multiple prednisolone for COVID- etal?
pustules 19
Oral acitretin 25 mg/day for
the flare-up
76-Year-old Psoriasis Chest CT Progression of Hydroxychloroquine for Sigha and
male erythematosquamous COVID-19 Kouotou *
patient plaques on the scalp, Treatment of exacerbation
trunk, limbs, and the T- not mentioned
zone of the face
38-Year-old Chronic plaque psoriasis PCR Multiple drops-like well- No treatment for COVID- Gananandan
man with a single active circumscribed salmon 19 etal?
psoriatic plaque on the pink erythematous Topical betamethasone
right ankle papules with fine-scales 0.025% cream two times
consistent with guttate per day for the flare-up
psoriasis
69-Year-old Psoriasis and psoriatic PCR Rapid onset of a mild Discontinuation of Carugno et al.”
man arthritis pruritic Secukinumab after
erythematoedematous COVID-19
morbilliform rash Secukinumab restarted for
spreading from arms to the flare-up
the trunk and lower limbs
48-Year-old Psoriasis PCR, Chest CT Active psoriatic lesions on Hydroxychloroquine, Ozaras et al.®
female the scalp, trunk, and azithromycin, oseltamivir,
extremities and inhaled ipratropium
and budesonide for
COVID-19
Treatment of exacerbation
not mentioned
44-Year-old Psoriasis NA Widespread psoriasis Treatment of COVID-19 Al Abadie”
male plaques and flare-up not
mentioned
45-Year-old Psoriasis PCR Severe erythroderma and Discontinuation of Ghalamkarpour
male ectropion, severe cyclosporine after etal®
onycholysis COVID-19
Acitretin 35 mg daily which
was replaced by
cyclosporine 100 mg
twice daily and
prednisolone 10 mg daily
with the onset of acute
knee arthritis
73-Year-old Psoriasis PCR, Chest CT Diffuse erythematous scaly Hydroxychloroquine for Nasiri et al.?
male plaques progressing to COVID-19 was
erythroderma discontinued
Cyclosporine 100 mg daily
for psoriasis
A 72-year- Acrodermatitis Continua of PCR Generalized pustular Acitretin 50 mg daily Samotij et al.*®
old Hallopeau eruption overlying combined with
woman erythematous plaques intravenous

and patches that had
appeared 2 weeks earlier
Almost immediately after
the first symptoms of
COVID-19 had appeared,
pustular lesions which

hydrocortisone for 7 days
followed by 5 mg/kg
intravenous infliximab

(Continues)
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TABLE 1 (Continued)
Pre-existing skin
Age/gender  condition COVID-19 test
50-Year-old Subacute cutaneous lupus PCR
female erythematosus
40-Year-old Pemphigus vulgaris PCR
female
73-Year-old Systemic sclerosis sine PCR, Chest CT
woman scleroderma
56-Year-old Sézary syndrome PCR
woman

Post-infectious change in
manifestations

were confined to the
digits and toes, started to
eruptively spread to the
trunk and extremities.
Onycholysis of the
fingers and toes was also
present

Enlargement of pre-existing
plaques on the trunk and

emergence of new lesions

Rapid aggravation of
symptoms with
involvement of nasal
mucosa and appearance
of multiple bullae on her
skin

Raynaud's phenomenon

Relapse of previously
resolved pruritic
erythroderma, and large
bilateral inguinal lymph
nodes

Treatment

NA

IVIG 25 g/day

NA

Failed Chemotherapy with
gemcitabine

Reference

Abadias-
Granado
etalt!

Ghalamkarpour
and
Pourani'?

Mariano et al.*®

Gonzaga
etal.*

Abbreviation: NA, not available.

the virus.'” While possible through local infection of skin, the exacer-
bation of existing dermatologic pathologies is thought to be caused by
systemic reactions of the immune system to infection elsewhere.
After interiorization of viral particles, various agents of innate immu-
nity stand to respond to the infection.r” Dendritic cells respond to
viral infection via type | interferon (IFN) secretion. Inadequacy in IFN
production results in the activation of NF-xB and NLRP3
inflammasome which lead to the uncontrolled expression of IL-12,
tumor necrosis factor-alpha (TNFa), IFN-y, IL-1p, IL-6, IL-8, IL-17, IL-
18, IL-33, and transforming growth factor-beta (TGF-p).2” This creates
a milieu of cytokines that could potentially trigger the exacerbation of
many types of immune-mediated diseases from both sides of the
spectrum, humoral, and cellular.

Alopecia areata as one of the most commonly reported dermato-
logical conditions to exacerbate after COVID-19, results from a
breach in the immune privilege of the hair follicles (HFs) in the anagen
phase.*®

Viral infections besides SARS-CoV2 have been shown to either
induce or exacerbate AA.Y? A potential explanation for virus-induced
AA is antigen mimicry as demonstrated by a study investigating the
association between AA and vaccination against hepatitis B.? The
hepatitis B vaccine proteins share sequence homology to HF struc-
tural proteins such as SLC45A2 allowing the vaccine sensitized T-cells
to be able to recognize and attack this antigenic structure on HFs.
Some vaccine peptides have similar structures to the NK cell inhibi-
tory receptors, KIR3DL2 and KIR3DL1. The T-cell response against
these receptors could lead to the downregulation of KIR+ NK cells.

As these receptors play a major role in preserving the immune privi-
lege of HFs, their downregulation could facilitate an immune attack
and induce AA. Perhaps a similar mechanism of antigen mimicry could
happen in the setting of COVID-19 infection.

The surge in IFN production following viral infection could also
induce AA as IFN promotes the expression of MHC-I molecules on
HFs and thus facilitates the attack of T-cells on HFs.18

Though in most cases, the exacerbation of psoriasis could be
attributed to the drugs used for the treatment of COVID-19, viral
infections have previously been documented as a possible trigger of a
psoriasis flare-up.?° A French study was able to document 31 flare-
ups of psoriasis in a total of 25 patients following infection with
influenza B, parainfluenza, rhinovirus, and subtypes of coronavirus.?°
They suggested that the activation of toll-like receptors (especially
TLR3) by viral particles could initiate an inflammatory cascade with
overproduction of several cytokines and chemokines such as IL-36
and CXCL8 that have been linked to the pathogenesis of psoriasis.
The production of IL-36 was reported to be enhanced after stimula-
tion with polyinosinic-polycytidylic acid, a TLR3 agonist that mimics

RNA of respiratory viruses.?°

5 | CONCLUSION
There is a substantial paucity of literature on COVID-19 and flare-up
of dermatological disease. We hope that the present review would

inspire further larger epidemiological studies to assess the impacts of
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SARS-CoV2 infection on the course of chronic dermatological dis-
eases. This data could greatly benefit the risk assessment and man-
agement of patients with proper prophylactic and treatment

strategies.
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