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Abstract: The Coronavirus Disease 2019 (COVID-19) pandemic, a global public health emergency,
has changed dermatology practice and daily routine in just under two years. Much has been written
in the literature about COVID-19-associated skin manifestations. Nevertheless, much less has been
written regarding skin manifestations in patients affected by severe immune-mediated skin diseases,
e.g., psoriasis and hidradenitis suppurativa, undergoing biological treatment during the COVID-19
outbreak. Thus, the aim of this article is to provide the reader with an overview of the cutaneous
manifestations during the COVID-19 pandemic in this subset of patients.
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1. Introduction

At the end of 2019, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
emerged in the city of Wuhan, China and spread rapidly across the world, leading the
World Health Organization (WHO) to define coronavirus disease 2019 (COVID-19) as a
pandemic on 11 March 2020 [1]. Despite the fact that COVID-19-associated cutaneous
manifestations have been progressively reported in recent months [2,3], to date, there is a
paucity of literature exploring skin manifestations in psoriatic and hidradenitis suppurativa
(HS) patients undergoing biological treatment during the COVID-19 outbreak.

Thus, in view of these considerations, the aim of this article is to provide the reader
with a comprehensive schematic overview of the cutaneous manifestations throughout the
COVID-19 pandemic in this subset of patients.

2. Methods

A literature search in the electronic database PubMed and MEDLINE was conducted
up to the 23rd of November 2021, using the key terms “psoriasis” OR “hidradenitis
suppurativa” in combination with “biologics” OR “biological therapy” AND “COVID-
19”7, to identify relevant English-language publications. Each article was selected based
on its title and abstract if it involved cutaneous manifestations in this subset of patients.
Further key search terms included “psoriasis flare” OR “hidradenitis suppurativa flare”,
in combination with “COVID-19”. Terms “psoriasis” OR “hidradenitis suppurativa”, in
combination with “COVID-19 vaccine”, was also searched. We also collected information to
answer this question: could the COVID-19 pandemic have an impact on skin manifestations
of psoriatic/HS patients undergoing biological therapy? References of relevant articles
were also manually searched for possible inclusion in the present review.
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3. Results

To the best of our knowledge, the present review is based upon the available literature
to date.

3.1. Psoriasis

Psoriasis is a chronic, immune-mediated skin disease that affects an estimated 125 million
people worldwide [4]. Rather recently, the National Psoriasis Foundation (NPF) COVID-
19 Task Force (TF) updated the ever-evolving literature data on the effects of psoriasis
treatments (including biologics) on SARS-CoV-2 infection and COVID-19 outcomes. Bio-
logical drugs, such as anti-tumor necrosis factor-alpha (TNF-«), anti-interleukin (IL)-17,
and anti-IL-23 inhibitors, are widely used to manage the most severe forms [5,6]. The
continuation of biologic therapy is recommended for psoriasis patients (not infected with
SARS-CoV-2) in most cases [7]. Considering this recommendation, the first key question
of this short review was as follows: could the COVID-19 pandemic have an impact on
skin manifestations of psoriatic patients undergoing biological therapy? According to the
literature, as reported below, in these patients it may be possible to observe three categories
of cutaneous manifestations.

3.1.1. Worsening Psoriasis

Based on case reports, psoriatic patients infected with SARS-CoV-2 may be at risk of
exacerbation of their underlying psoriatic disease. In the NPF COVID-19 TF guidance for
management of psoriatic disease during the pandemic, it was emphasized that psoriatic
patients should be aware of this possibility, although its clinical significance is not yet
known [7]. Recently, a cross-sectional survey study among 197 Egyptian dermatologists
reported that 31% of respondents agreed/strongly agreed that there was an unusual
exacerbation of psoriasis during the COVID-19 outbreak [8]. A total of 11 cases (listed in
Table 1) reporting on psoriasis flare-up after SARS-CoV-2 infection were identified from
literature search. All patients had a history of psoriasis (current or previous) but none
were on biologics [9-19]. In addition, two cases of new-onset psoriasis (both patients
had no personal history of psoriasis) secondary to COVID-19 have also been described
in the literature: a 62-year-old female who developed a pustular psoriasis 4 weeks after
the beginning of COVID-19 symptoms and a 25-year-old male who presented a de novo
guttate psoriasis 5 days after the diagnosis of COVID-19 [20,21]. On the other hand,
Mroz and colleagues observed the influence of SARS-CoV-2 infection on the course of
psoriasis in biologically treated patients. In their one-year observational study, 57 patients
received biologic treatment (study group) and 68 were treated with a different treatment
(control group). The real-time polymerase chain reaction (RT-PCR) test for SARS-CoV-2
was positive in 8 (14%) and in 11 (16%) of psoriatic patients in the study and in control
groups, respectively (p > 0.05). In both groups, hospitalization due to COVID-19 was
not required. In the study group, six (75%; three on ustekinumab, two on adalimumab,
and one on risankizumab) out of eight patients infected with SARS-CoV-2 reported a
worsening psoriasis (time of exacerbation ranged from 12 to 36 days). In the control group,
eight (72%; three on cyclosporin, three on Psoralen Ultra-Violet A (PUVA), and two on
methotrexate therapy) out of 11 patients with COVID-19 reported a psoriasis flare-up (time
of exacerbation ranged from 24 to 60 days). In both groups, ongoing therapy was not
suspended [22]. A study examining treatment continuity and psoriasis course in patients
treated with biological agents during the early COVID-19 pandemic was conducted by
a group of researchers from Ankara, Turkey. Yalici-Armagan and colleagues reported that
28.3% (30/106) of their psoriatic patients interrupted the biological treatment voluntarily.
Of these 30 patients, 66.6% (20/30) had a psoriasis exacerbation. The researchers found
that the psoriasis exacerbation rate was significantly lower in patients who continued
their biological therapy than those who interrupted treatment (p < 0.0001). None of
the patients developed COVID-19 during the study [23]. Notwithstanding the outdoor
activity restriction, perceived stress, and income loss, a slight worsening of psoriasis was
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described in only 10/180 patients on biological therapy by Filippi and colleagues [24]. In
a cross-sectional, multicentric, observational study conducted in Turkey on patients with
psoriasis on chronic immunosuppressive treatment, worsening psoriasis was reported in
24.2% (442/1827) of patients. Patients receiving conventional drugs had a significantly
higher frequency of worsened psoriasis than patients receiving anti-TNF-« or anti-IL
drugs [25]. Pirro and colleagues, in their telephone survey, analyzed the impact of COVID-
19 pandemic in a cohort of psoriatic patients on biologic treatment. Sixty-three of 226 (27.9%)
participants exhibited worsening psoriasis (mainly because of treatment interruption).
Worsening psoriasis significantly correlated with Hospital Anxiety and Depression Scale
(HADS) anxiety, HADS depression, Brief Resilience Scale (BRS), and Perceived Stress
Scale (PSS) abnormal scores [26]. Polat et al. reported that 15 out of 23 patients (17 of
whom treated with systemic therapy, including 9 patients on biologics) diagnosed with
COVID-19 experienced a psoriasis exacerbation after the viral disease and only one (in
conjunction) with the SARS-CoV-2 infection [27]. As reported in a recent survey of psoriasis
patients on biologics in the northeastern of France during COVID-19 pandemic, a psoriasis
flare-up was observed by 15 (3%, 5 of whom reported discontinuation of biologics) out of
485 contacted patients [28]. A similar survey conducted in a single center in Italy reported
a worsening psoriasis (from Psoriasis Area Severity Index (PASI) 90 to PASI 75) in 9 out
of 27 (33.3%) patients who discontinued their biologic treatment [29]. Recently, Mahil
and colleagues investigated the factors associated with worsening psoriasis during the
COVID-19 outbreak. The researchers included 4043 psoriatic patients (from 86 countries) in
their global cross-sectional study. Nearly 43% (1728) of these patients reported worsening
psoriasis in the pandemic. Associations with worsening psoriasis were observed for poor
mental health (anxiety or depression), female gender, obesity, and shielding. Interestingly,
targeted (and also systemic) therapy use (TNF-« inhibitors, IL-17 inhibitors, IL-23 inhibitors,
and apremilast) was inversely associated with worsening psoriasis, with an estimated odds
ratio (OR) of 0.49 [30].

Table 1. A summary of cases reporting psoriasis exacerbation following anti-SARS-CoV-2 infection.

COVID-19 Psoriasis Flare-Up Psoriasis Flare-Up

Age Gender Diagnosis Manifestation COVID-19 Treatments Treatments Ref.
HCQ (200 mg b.i.d.)
Diffuse erythematous + lopinavir/ritonavir
73-year-old male PCR scaly plaques progressin; combination (b.i.d.) CsA [9]
b4 Chest CT Y & & on (b1 (100 mg QD)
to erythroderma + acetaminophen
(500 mg q.i.d.)
HCQ (400 mg b.i.d. on the
Exacerbation of first day, then
71-year-old female Not reported silver-scaled 200 mg b.i.d.) Not reported [10]
psoriatic plaques + oseltamivir
(75mgb.id.)
HCQ
PCR Active psoriatic lesions on + azithromycin
48-year-old female Chest CT scalp, trunk, and + oseltamivir No active drug [11]
es extremities. PASI: 24 + inhaled ipratropium and
budesonide
CsA
Cloxacillin (100mgbid.)
PCR + vancomycin + PSL
45-year-old Ipale +blood culture Erythroderma + meropenem (10mg QD) [12]
Drug addict cr . +ACT
positive for SA + enoxaparin (35 mg QD then
+ methadone 5
reduced to
10 mg QD)
38-year-old male PCR Guttate psoriasis Not reported BMZ O(.SZiSd/o) cream [13]
Widespread plaque
44-year-old male Not reported Not reported Not reported [14]

psoriasis
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Table 1. Cont.
Age Gender C(:_)VID-?9 PSOl‘laS‘IS Flar‘e-Up COVID-19 Treatments Psoriasis Flare-Up Ref.
Diagnosis Manifestation Treatments
HCQ
+ naproxen
+ meropenem
. + linezolid
60-year-old male PCR Generahzeq Pustular + vitamin D3 ACT [15]
Chest CT psoriasis . (25 mg QD)
+ heparin
+ intravenous pulse MPSL
+ PSL at discharge
(30 mg QD)
PCR HCQ (400 mg b.i.d. on the
47-year-old female Pustular psoriasis first day and then 200 mg Not reported [16]
Chest CT )
b.i.d. for the next 4 days)
21-year-old female Not reported Guttate psoriasis Not reported Halobetasol [17]
0.5% lotion
PSL
PCR Generalized pustular HCQ (50 mg QD)
32-year-old female Chest CT riasi + azithromvein + CsA [18]
es psoriasis a omyc (100 mg b.i.d.)
+ clobetasol 0.05%
ACT
. . . (50 mg QD)
72-year-old female PCR Generahzgd Pustular Azithromycin + infliximab IV [19]
psoriasis + paracetamol
(5mg/kg
body weight)

Abbreviations: PCR, polymerase chain reaction; CT, computed tomography; HCQ, hydroxychloroquine; CsA, cyclosporine; SA, Staphylo-
coccus aureus; PSL, prednisolone; ACT, acitretin; BMZ, betamethasone; and MPSL, methylprednisolone.

The exacerbation of psoriasis may be explained by several conditions (Figure 1) [31].
First, psoriasis flare-ups might be attributed to the discontinuation of treatments [12,27-29].
Furthermore, non-adherence to biological therapy could determine not only the exacerba-
tion of psoriasis but also the development of antibodies following suspension and then
reintroduction of biologic drug, which consequently might result in switching toward
more expensive drugs due to loss of efficacy after the interrumption [32,33]. A postal
survey conducted in Germany during the time of COVID-19 confirmed that missed ap-
pointments and therapy changes (paused, stopped, switched, altered dosing regime, and
not specified) because of the pandemic were associated with more frequent psoriasis ag-
gravation [34]. A multicenter retrospective study conducted in Canada found that the rate
of patient-driven biologic discontinuation during the peak of COVID-19 cases was 1.1%
(23/2095), and discontinuation of treatment led to a flare of psoriasis in five patients [35].
Carugno and colleagues, in a high-epidemic area in Italy, observed a worsening of pso-
riasis, after stopping therapy on their own, in 3 (2.3%) out of 130 patients on biologics
(without suspected COVID-19 symptoms) [36]. As reported by Mahil et al., 284 (18.4%)
out of 1541 psoriatic patients receiving standard systemic or targeted therapies (including
biologics) were non-adherent to treatment. The researchers found that non-adherence was
associated with worsening psoriasis (OR, 2.90) [30]. An observational, multicentric study
including 12,807 patients with moderate-to-severe psoriasis undergoing treatment with
any biological agent showed that, autonomously, 328 patients (2.6%) stopped treatment
and 185 (1.4%) patients lengthened time intervals for treatment administration [37]. Rob
and colleagues, in their multicenter study in the Czech Republic during the COVID-19
pandemic national lockdown, reported that patient concerns about the safety of their treat-
ment were significantly more common in patients treated with biologics (40.7%) than in
those treated with conventional systemic therapy (21.3%) and topical therapy (10.9%) [38].
Bragazzi et al., in an Italian multicenter survey during the “red zone”, found (at the multi-
variate logistic regression analyses) that in patients treated with biologics (plaque psoriasis,
atopic dermatitis, or hidradenitis suppurativa) independent predictors of continuation vs.
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discontinuation and modification vs. no modification (of biologic therapies) were only the
knowledge of COVID-19-related epidemiology and COVID-19-related preventive mea-
sures, respectively [39]. Wang and colleagues, in their web-based survey including 926 valid
questionnaires, reported that 68.5% of participants were non-adherent to treatment (31.2%
for less than two weeks and 37.3% for more than two weeks) and non-adherence rate was
lower among patients receiving biological treatment (37.3%) compared to systemic (63.7%)
and topical treatment (71.2%). Furthermore, non-adherence to treatment was significantly
associated not only with psoriasis exacerbation but also with perceived stress, symptoms
of depression, and anxiety. Interestingly, perceived stress was positively associated with
non-adherence to biological therapy, whereas depression symptoms were associated with
non-adherence to systemic and topical treatments [40]. In line with these findings, Polat
Ekinci and colleagues found that, out of a total of 133 psoriatic patients on biological
therapy included in their survey study, 52 (39%) of participants interrupted their therapy.
The incidence of psoriais activation (new psoriatic skin lesions and/or activation of psori-
atic arthritis) was 6.2%, 33.3%, and 42.1% in adhered patients and short- and long-term
treatment suspension groups, respectively [41]. In a recent survey assessing psoriasis
patients” understanding of biologic use during the COVID-19 outbreak, 56.9% and 56.9%
of participants answered they would stop their biologic or reduce dosage, respectively [42].
Second, psoriasis exacerbation might be attributed to COVID-19 treatments [31]. Although
available evidence does not support the use of hydroxychloroquine (HCQ) in the preven-
tion or treatment of COVID-19 (also in patients with psoriatic disease outside of a clinical
trial) [7,43], it was used in the early COVID-19 pandemic [9-11,15,16]. Sachdeva and col-
leagues, in their recent systematic review, evaluated HCQ effects on psoriasis. The research
found that, out of a total of 18 patients included in the study, nine (50.0%) experienced
a psoriasis onset, five (27.8%) an exacerbation of psoriatic symptoms, and four (22.2%)
a relapse of psoriasis after HCQ treatment [44]. Several potential mechanisms may be
implicated in psoriatic flare induced by HCQ (Figure 1) [44-46]. In addition, oral steroids
(used for hospitalized patients infected with SARS-CoV-2 meeting specific criteria) may be
responsible for the induction or worsening of erythrodermic and pustular psoriasis [47,48].
Third, psychological stress (as a direct consequence of the COVID-19 pandemic) may be
a major risk factor for psoriasis flare-up [49]. Kuang et al. reported that outdoor activity
restriction and income loss were positively associated with the exacerbation of psoriasis,
stress, and symptoms of anxiety and depression [50]. Lastly, SARS-CoV-2 infection may
play a direct role in worsening psoriasis. Zika, chikungunya, and dengue infections have
already been reported as exacerbating factors of psoriasis in patients on biological ther-
apy [51]. Rather recently, Sbidian and colleagues documented that 21 out of 25 patients (14
of whom treated with biological agents) presenting with a psoriasis flare following respi-
ratory tract infection had at least one positive molecular viral testing on nasopharyngeal
swab (Rhinovirus and subtypes of Coronavirus were the most frequently detected viral
pathogens). Only one patient reported delayed ustekinumab injection and psychological
stress as possible triggers of psoriasis flare-up. The researchers also suggested a possible
mechanism of action underlying the exacerbation of psoriasis (Figure 1) [52]. In addition,
patients with COVID-19 have a state of hyperinflammation: activation of immune cell
subsets results in the uncontrolled expression of massive inflammatory cytokine cascade
(cytokine storm), which can trigger psoriasis exacerbation [31,53].
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Figure 1. Possible pathogenetic mechanisms at the basis of psoriasis exacerbation. Created with
BioRender.com. (November 9th, 2021) 1. Discontinuation or modification (lengthening of the dosing
interval) of biologic therapies. 2. Hydroxychloroquine (HCQ). As demonstrated by Wolf et al. in
their in vitro study, HCQ induced hyperproliferation and irregular keratinization on the cultured
skin of psoriatic patients. These changes in the epidermal morphology aimed at barrier restora-
tion following an initial break in the epidermal barrier (probably due to HCQ inhibiting effect on
epidermal transglutaminase activity). Thus, this epidermal proliferation is probably sufficient to
trigger induction or worsening of psoriasis [45]. In addition, HCQ promotes interleukin (IL)-17
production via p38-dependent IL-23 release, which results in keratinocyte growth and differentia-
tion [46]. 3. Psychological stress. As reported by Stewart and colleagues, psychological stress may
increase trafficking of inflammatory cells to the skin and potentiate neurogenic inflammation [49].
4. SARS-CoV-2 infection. Sbidian et al. hypothesized that overproduction of several cytokines
and chemokines, such as IL-36 and CXCLS, after stimulation with polyinosinic-polycytidylic acid
(a TLR3 agonist that mimics RNA of respiratory viruses), might be linked to pathophysiology of
psoriasis flare-ups [52]. Abbreviations: IL, interleukin; TNF-«, tumour necrosis factor alpha; G-CSF,
granulocyte-colony stimulating factor; IP-10, interferon-y inducible protein 10; SARS-CoV-2, severe
acute respiratory syndrome coronavirus 2; TLR3, Toll-like receptor 3; CXCLS8, chemokine (C-X-C
motif) ligand 8; and KCs, keratinocytes.

3.1.2. Cutaneous Manifestations and Anti-SARS-CoV2 Immunization

Three anti-SARS-CoV2 vaccines have been authorized for use both in the European
Union by the European Medicines Agency (EMA; Amsterdam, The Netherlands) and in the
United State by the US Food and Drug Administration (FDA): BNT162b2 (Pfizer-BioNTech,
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New York, NY, USA /Mainz, Germany), mRNA-1273 (Moderna; Cambridge, MA, USA),
and Ad26.COV2.S (Janssen; Janssen-Cilag International NV; Beerse, Belgium). The first
two are mRNA-based vaccines, whereas the Ad26.COV2.S is a viral (attenuated human
adenovirus serotype 26, Ad26) vector-based vaccine. A further adenovirus-based vaccine,
ChAdOx1 (Oxford-AstraZeneca; Cambridge, United Kingdom), has only been approved
by the EMA [54,55]. Although there is a need for education about vaccines for psoriatic
patients while on biologics during the COVID-19 outbreak [56], Sotiriou and colleagues,
in their study examining the intention of COVID-19 vaccination among psoriatic patients,
found that treatment with biologics appeared to contribute positively to COVID-19 vaccina-
tion [57]. Cutaneous reactions after mRNA-based COVID-19 vaccine (Moderna and Pfizer)
administration were described in a registry-based study of 414 cases by McMahon et al.
The researchers reported two cases of psoriasis flare-up among these 414 patient records
(neither the skin lesion description nor the type of mRNA-based vaccine are reported) [58].
Other cases of psoriasis exacerbation after different types of anti-SARS-CoV-2 vaccines
have been recently described (Table 2). All patients had a history of psoriasis, but none
were on biologics [59-67]. In addition, four cases of new-onset psoriasis (all patients had
no personal history of psoriasis) following anti-SARS-CoV-2 vaccination have also been
described in the literature: (i) a 66-year-old female who developed generalized pustular
psoriasis 3 weeks after the first dose of the Oxford-AstraZeneca COVID-19 vaccine, (ii) a
79-year-old female who presented de novo guttate psoriasis 10 days after receiving the
first injection with the Pfizer-BioNTech (New York, NY, USA /Mainz, Germany) vaccine
(the second dose led again to a psoriasis flare-up), (iii) a 65-year-old male with scaly ery-
thematous papules and plaques over trunk and extremities that started 10 days after he
received the second dose of Oxford-AstraZeneca/Covishield vaccine and (iv) a 72-year-old
male who developed new-onset generalized erythematous desquamating plaques 6 days
after receiving the second dose of the mRNA-1273 (Moderna) vaccine [64,66,68,69]. Watad
and colleagues reported a case of a 36-year-old female with psoriasis since childhood who
developed a new-onset immune-mediated disease (dactylitis, joint pain, stiffness, and tight-
ness of fingers associated with erythematous macules over palmar surface and chilblains
like lesions on fingers) 10 days after the first dose of mRNA-1273 (Moderna) vaccine [70].
Data on (possible) skin manifestations after COVID-19 vaccination in psoriatic patients
treated with biologics available in the literature are scarce. Recently, Skroza and colleagues
investigated the impact (if any) of COVID-19 vaccination on the course and the severity
of psoriatic disease. For this purpose, their study included 436 patients with moderate-to-
severe psoriasis in treatment with biologics, 78 of whom had received the Pfizer-BioNTech
mRNA vaccine (vaccinee group). None of patients experienced adverse drug reactions
(ADRSs) after vaccination. The average PASI at baseline and after 24-week treatment with
biologics decreased by 74.13% and 73.4% in the general (vaccinated and non-vaccinated
subjects) and in vaccinee groups, respectively. The authors hypothesized that this slight
but not significant difference in the vaccinee group might be explained by the 10-day
delay in the scheduled administration of biologics after vaccination [71]. In line with these
findings, Damiani et al. did not report any psoriasis flare-up or vaccine-related cutaneous
manifestation in four psoriatic patients (one female and three males) under biologics (two
secukinumab, one ixekizuamb, andone risankizumab) that underwent mRNABNT162b2
(Pfizer-BioNTech) vaccine, suggesting that mRNA-based COVID-19 vaccines do not trigger
psoriasis flares in psoriatic patients undergoing target therapies (biologics) [72]. Con-
versely, Megna and colleagues observed 11 cases (eight males) of psoriasis exacerbation
after COVID-19 vaccination (seven with Pfizer-BioNTech, three with AstraZeneca-Oxford,
and one with Moderna vaccine). Interestingly, the researchers reported six cases (54.5%) of
these psoriasis flares in subjects under biologic treatment [73]. Recently, Musumeci and
colleagues described only an exacerbation of psoriasis (out of 50 patients on biologics after
the first and second doses of Pfizer-BioNTech or Moderna vaccines) after Pfizer-BioNTech
vaccine in a patient treated with infliximab biosimilar [74]. The possible increase of IL-2,
IL-12, TNF-«, and interferon (IFN)-y levels after mRNA COVID-19 vaccination might be
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the rationale for new onset psoriasis and flares after mRNA COVID-19 vaccine administra-
tion [66]. Recently, Talamonti and Galluzzo observed no serious adverse events related to
vaccination against COVID-19 in 369 patients with psoriasis receiving therapy with anti-IL
agents [75].

Table 2. A summary of cases reporting psoriasis exacerbation following anti-SARS-CoV-2 vaccination.

Age Gender COVID-19 Vaccine Dose Days Psoriasis Flare-Up Type  Reference
(55-82) 5 ChAdOx1 2 3-13 4 Plaque psoriasis
9 females (Oxford-AstraZeneca) 1 Guttate psoriasis
3 BNT162b2 2 5-7 Plaque psoriasis
(Pfizer-BioNTech)
1 mRNA-1273 (Moderna) 2 10 Plaque psoriasis [59]
3 BNT162b2
(49-83) (Pfizer-BioNTech) 2 7-10 Plaque psoriasis
5 males 2 ChAdOx1
(Oxford-AstraZeneca) 1 22-32 Plaque psoriasis
BNT162b2 .
46-year-old male (Pfizer-BioNTech) 2 5 Plaque psoriasis [60]
BNT162b2 Acute generalized
40-year-old male (Pfizer-BioNTech) 1 5 pustular psoriasis [61]
CoronaVac * Generalized pustular
72-year-old male (Sinovac Biotech) 1 4 psoriasis [62]
BNT162b2 -
51-year-old male (Pfizer-BioNTech) 1 NR Plaque psoriasis
52-year-old male CoronaVac * [63]
Y 2 30 Plaque psoriasis

(Sinovac Biotech)

Oxford-AstraZeneca

56-year-old female (Covishield) 2 2 Plaque psoriasis [64]

34-year-old female Oxford-AstraZeneca 1 14 Plaque psoriasis [65]

30-year-old female mRNA-1273 (Moderna) 1 10 Plaque psoriasis [66]
BNT162b2 o

65-year-old male (Pfizer-BioNTech) 1 7 Plaque psoriasis [67]

* CoronaVac has received World Health Organization (WHO) emergency use authorization and is currently approved in 32 countries [76].

3.1.3. (Other) Cutaneous Manifestation

Concerning other possible cutaneous manifestations in psoriatic patients undergoing
biological therapy during COVID-19 pandemic, to the best of our knowledge, at the time of
writing, only one case has been reported. Carugno and colleagues described their experi-
ence with a 69-year-old male psoriatic patient (psoriasis and psoriatic arthritis) treated with
secukinumab who developed an erythemato-oedematous morbilliform rash associated
with a flare-up of his psoriasis following a mild form of COVID-19. The morbilliform rash
occurred about 8 weeks after the last secukinumab injection [77].

3.2. Hidradenitis Suppurativa

HS is a chronic, (auto)inflammatory disease primarily affecting apocrine gland-rich
areas of the body [78]. Even though it is known that there is an overlap between severe
COVID-19 risk factors and HS comorbidities (history of smoking, hypertension, diabetes,
cardiovascular complications, obesity, and nonalcoholic fatty liver disease) [79,80], real-life
data suggested otherwise, with neither an increased susceptibility to SARS-CoV-2 infection
nor a more severe course of COVID-19 (than that of the general population) reported
among HS patients (even on biologic treatment) [81-86]. The younger age of HS patients
might be a protective factor against severe COVID-19 [86]. In view of this, experts of the
European Hidradenitis Suppurativa Foundation e.V. (EHSF) agreed that treatment with the
TNF-o inhibitor, adalimumab (the only biologic agent approved by both FDA and EMA
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for moderate-to-severe HS), is probably not associated with an increased risk for/a more
severe course of COVID-19 [87]. Thus, the second key question of this short review was
as follows: could the COVID-19 pandemic have an impact on skin manifestations of HS
patients undergoing biological therapy? Freeman et al., with the aim of characterizing the
spectrum of COVID-19-associated cutaneous manifestations, reported (among 171 subjects
with new-onset dermatologic symptoms and laboratory-confirmed COVID-19) one case
of pernio-like lesions and one case of vesicular eruption in two patients with previous
HS (HS treatment was not specified) [88]. However, although only few data on this
topic exist, it is conceivable that COVID-19 pandemic might lead to a worsening of skin
manifestations in HS patients undergoing biological therapy. Indeed, discontinuation or
modification (lengthening of the dosing interval) of biologic therapies and body weight gain
associated with hypovitaminosis D (due to reduced physical activities, increased intake
of calories, and lack of sun exposure, because of self-isolation/quarantine or restriction
measures) might favor HS flare-ups more frequently than in the COVID-19 pre-pandemic
period [89-91]. Furthermore, the reduction or suppression of clinical response in HS
patients, once adalimumab is reintroduced (after discontinuation), might be related to the
development of anti-drug-antibodies [92]. Price and colleagues, in their study examining
the influence of COVID-19 pandemic on HS care, reported that 61.2% (205/355) of the
respondents (to an anonymous questionnaire distributed via HS support group Facebook
pages) experienced increased HS flares. According to the authors of the article, this
might be related to reported weight gain, increased smoking, and financial stress during
the COVID-19 pandemic. In addition, more than half of respondents (51.2%, 171/334)
avoided going to the emergency room/urgent care for HS flares. Interestingly, only 11.3%
(9/80) of the respondents (despite concerns about COVID-19) stopped using their HS
injectable medications [93]. On the other hand, Caposiena Caro et al. described the
case of a 37-year-old female with a very severe HS, non-responsive to several medical
approaches (including adalimumab, anakinra, etanercept, infliximab, and ustekinumab),
who progressively improved her HS signs and symptoms after COVID-19 infection. The
researchers suggested two intriguing hypotheses for this “paradoxical” improvement:
(i) an immune response resetting as a consequence of the massive immune response
against SARS-CoV-2 and (ii) a possible shift of the immune response initiated by SARS-
CoV-2 (which has acted as a second antigen) [94]. Finally, based on our experience, it
is conceivable that wearing loose-fitting clothing (avoiding belts, for example) during
restriction measures or smart working might have avoided mechanical friction (which
promotes follicular occlusion in HS patients), consequently leading to an improvement of
HS skin manifestations [78]. Concerning anti-SARS-CoV-2 immunization and HS, although
vaccination is recommended, further studies are needed to determine potential vaccination
effects (if any) on HS (and vice versa) [87].

4. Conclusions

The COVID-19 outbreak has raised significant concerns about the management of
moderate to-severe forms of psoriasis and HS. In the light of available data, adherence to
biological therapy is recommended in this subset of patients. Nevertheless, dermatologists
should be aware that COVID-19 pandemic (in all its facets) might have an impact on skin
manifestations of psoriatic and HS patients undergoing biological therapy, making the
management of these fragile subjects more challenging.
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