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1 | INTRODUCTION

Lipner

Abstract

Coronavirus disease 2019 (COVID-19) is responsible for at least 2 546 527 cases and
175 812 deaths as of April 21, 2020. Psoriasis and atopic dermatitis (AD) are common,
chronic, inflammatory skin conditions, with immune dysregulation as a shared mecha-
nism; therefore, mainstays of treatment include systemic immunomodulating therapies.
It is unknown whether these therapies are associated with increased COVID-19 suscep-
tibility or worse outcomes in infected patients. In this review, we discuss overall infec-
tion risks of nonbiologic and biologic systemic medications for psoriasis and AD and
provide therapeutic recommendations. In summary, in patients with active infection,
systemic conventional medications, the Janus kinase inhibitor tofacitinib, and biologics
for psoriasis should be temporarily held until there is more data; in uninfected patients
switching to safer alternatives should be considered. Interleukin (IL)-17, 1L-12/23,
and IL-23 inhibitors are associated with low infection risk, with IL-17 and IL-23 favored
over IL-12/23 inhibitors. Pivotal trials and postmarketing data also suggest that IL-17
and IL-23 blockers are safer than tumor necrosis factor alpha blockers. Apremilast,
acitretin, and dupilumab have favorable safety data and may be safely initiated and
continued in uninfected patients. Without definitive COVID-19 data, these recommen-
dations may be useful in guiding treatment of psoriasis and AD patients during the
COVID-19 pandemic.
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Organization. An overall case fatality rate of 3.61% has been reported?;

however, inaccuracies may exist because those who are asymptomatic

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is
a novel human coronavirus, with 2 546 527 confirmed cases of corona-
virus disease 2019 (COVID-19) and 175812 deaths worldwide
(April 21, 2020). It was declared a pandemic by the World Health

Abbreviations: AD, atopic dermatitis; BADBIR, British Association of Dermatologists Biologic
Interventions Register; Cl, confidence interval; COVID-19, coronavirus disease 2019;

FDA, Food and Drug Administration; HR, hazard ratio; IL, Interleukin; JAK, Janus kinase;

RR, relative risk; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; TNF-a,
tumor necrosis factor alpha; URI, upper respiratory infection.

or suffer from mild disease may never receive confirmation.

Psoriasis and atopic dermatitis (AD) are common, chronic, inflam-
matory skin diseases, affecting 2% to 3% of the general population
and 7% of adults in the United States, respectively.>* Disease mecha-
nisms are multifactorial, with immune dysregulation important for
both conditions, and mainstays of treatment immune-modulation.”
Systemic therapy is preferred for psoriasis treatment in patients with
body surface area >10%, involvement of sensitive areas or topical

therapy failure.® Systemic treatment is recommended for AD patients
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with severe disease or recalcitrant to topical therapy.” Immunocom-
promised patients are highly vulnerable to infections, which is particu-
larly concerning in the context of the COVID-19 pandemic.

In this review, we summarize the current literature regarding
overall infection risks with systemic immunomodulating agents for
psoriasis and AD and provide evidence-based treatment recommen-
dations during the COVID-19 pandemic.

2 | NONBIOLOGIC SYSTEMIC THERAPIES

2.1 | Systemic corticosteroids

Systemic corticosteroids are immunosuppressive medications used to
treat AD flares, but very rarely psoriasis. They have been shown to
increase infection risk. In a systematic review of 101 studies on AD
children (n = 6817) treated with systemic corticosteroids >15 days,
infection rate was 8.7%, with 21 associated deaths.® In a meta-
analysis of corticosteroid use in patients with influenza pneumonia
(10 studies, n = 6548), compared with placebo, corticosteroids were
associated with higher mortality, longer intensive care unit length of
stay and a higher rate of secondary infection.” Therefore, oral cortico-
steroids should be avoided, weighing the risks of disease flare vs
SARS-CoV-2 infection, to prevent COVID-19 susceptibility. Before
discontinuation, dose tapering may be considered to avoid a negative

effect on respiratory symptoms.

2.2 | Methotrexate, cyclosporine, and acitretin
Methotrexate and cyclosporine are among the most frequently used
systemic medications for psoriasis and AD, with both associated with
increased infection rates. There was a 58% higher overall infection risk
with cyclosporine vs methotrexate in the BIOBADADERM Registry
(Spanish Registry of Adverse Events for Biological Therapy in Derma-
tological Disease) including 2153 psoriasis patients.’® In a head-
to-head comparison of methotrexate (n = 50) vs cyclosporine (n = 47)
in moderate-to-severe AD adults, infections rates were 32% and 24%,
respectively.!* While methotrexate and cyclosporine are associated
with decreased infection rates and favored over treatment with sys-
temic corticosteroids,'? their impact on susceptibility to/severity of
COVID-19 is unknown and, if essential, precautions should be taken to
avoid infection. Of interest, cyclosporine has anticoronavirus activity
in vitro, but the effect in humans is unknown.*3

The systemic retinoid, acitretin, is anti-inflammatory and inhibits
cell differentiation; it is Food and Drug Administration (FDA)-approved
for psoriasis.** It does not suppress the immune system to the extent
of the other conventional treatments for psoriasis. In an observational
cohort study, there was no increased rate of overall serious infections
among acitretin-treated psoriasis patients vs methotrexate; acitretin
increased risk of cellulitis compared to methotrexate (propensity
score-adjusted hazard ratio [HR], 1.76; 95% confidence interval [Cl],
1.11-2.80), possibly due to skin fragility and Staphylococcus aureus

colonization.'® Therefore, acitretin has not shown increased viral/
respiratory infection risk and can be safely used during the pandemic.
Retinoids have been shown to inhibit human herpesvirus eight replica-
tion, but their effect on SARS-CoV-2 remains to be established.*®

2.3 | Azathioprine

Azathioprine is used off-label in the United States for AD treatment in
patients recalcitrant or who have contraindications to cyclosporine
and methotrexate. In 12 AD children treated with azathioprine, there
were no associated infections.” In a double-blind, placebo-controlled,
crossover study of 37 AD adults treated with azathioprine, there were
five cases of upper respiratory infections (URIs) (14%), two cases fol-
liculitis (5%), and one report each impetigo (3%) and sore throat
(3%).28 In a retrospective analysis of 232 611 systemically treated
adults with AD (6 months), there were increased risks of serious and
opportunistic infections with azathioprine (relative risk (RR) = 1.89)
and prednisone (RR = 1.78) compared with methotrexate, with a
reduced risk with cyclosporine (RR = 0.87).12 Therefore, azathioprine
may increase susceptibility to infections, and if essential, exposure to
COVID-19 should be minimized.

24 | Apremilast
Apremilast, an orally administered phosphodiesterase-4 inhibitor is FDA
approved for moderate-to-severe plaque psoriasis and has been used
off-label for AD.*?2 Although it does modulate immunologic cascades,
this pathway does not seem to significantly increase susceptibility to
infection. In a pooled safety analysis of two randomized controlled trials
(RCTs) involving psoriasis patients treated with apremilast (n = 1184),
URIs and nasopharyngitis occurred in 19.2% and 16.6% of patients,
respectively; serious infections (urinary tract infection n = 2; appendicitis
n = 3; pneumonia = 2) occurred in 1.4%.22 Furthermore, in an observa-
tional cohort study including systemically treated psoriasis patients,
overall serious infections were decreased with apremilast vs methotrex-
ate (HR, 0.50; 95% Cl, 0.26-0.94). Thus, apremilast seems to be a safe
alternative for uninfected psoriasis patients during the pandemic, but
specific COVID-19 data are needed.

Data regarding infection risks of nonbiological therapies for psori-
asis and AD are summarized in Table 1.

25 |
inhibitor

Biologic medications and Janus kinase

Biologic medications are widely used for psoriasis and AD patients,
with limited data regarding infection risk. Since biologics inhibit
immune-mediated pathways involving specific cytokines, there is at
least theoretical risk of increased susceptibility to and severity of infec-
tion. A common reason for discontinuation of biologics is infection.?’

Among the targeted cytokines for these biologics, tumor necrosis
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factor alpha (TNF-a) plays a crucial role in the immune response
against intracellular pathogens and formation of granulomas,*® and
interleukin (IL)-12 and IL-23 are involved in cell-mediated immunity by
inducing interferon-y.31 IL-23 also induces T-helper 17 cell differentia-
tion and IL-17 secretion, fundamental in providing immunity against
bacteria, viruses, fungi, and parasites.>>%% |L-4 and IL-13 play key roles
in the immune response against helminth infections.®*

Five classes of biologic therapies are used for psoriasis or AD:
TNF-a inhibitors (Table 2), IL-17 inhibitors, an IL-12/23 inhibitor,
IL-23 inhibitors, an IL-4/13 inhibitor, and a Janus kinase (JAK) inhibi-
tor (Table 3).

2.6 | TNF-a inhibitors (adalimumab, etanercept,
infliximab, certolizumab)

Anti-TNF-a therapies inhibit a crucial immunological pathway, therefore
an immunosuppressive effect and increased infection risk are expected.
There is an FDA-required black box warning of infection susceptibil-
ity.>” However, assessing infection risk is challenging because RCTs are
often not adequately powered to detect rare events and ineligibility
criteria may exclude up to 30% of real-world patients.®® Real-world,
postmarketing surveillance studies may be more helpful in evaluating
infection rates. In a 10-year cohort study of 422 infliximab-treated pso-
riasis patients from the British Association of Dermatologists Biologic
Interventions Register (BADBIR), there was increased infection risk
compared to nonbiologic treated patients (adjusted HR, 1.95, 95% ClI
1.01-3.75) and methotrexate only (adjusted HR 3.49, 95% CI
1.14-10.70).** Using real-world data from the Psoriasis Longitudinal
Assessment and Registry involving 11 466 psoriasis patients (n = 9154
biologics, n = 490 methotrexate or other nonbiologics [excluding cyclo-
sporine], n = 1610 with other than biologics or methotrexate), cumula-
tive incidence rates of serious infections were 0.83, 1.47, 1.97, and
2.49 per 100 patient-years in ustekinumab, etanercept, adalimumab,
and infliximab cohorts, respectively, and 1.28 and 1.05 per 100 patient-
years in methotrexate or other nonbiologics, and nonbiologics without
methotrexate cohorts, respectively.3” Cellulitis and pneumonia were
the two most common serious infections.>” In another BADBIR study
of etanercept (n = 1352), adalimumab (n = 3271), and ustekinumab
(n = 994)-treated psoriasis patients, there were no increased risk of
serious infections with etanercept (HR = 1.10, 95% Cl = 0.75-1.60),
adalimumab (HR = 0.93, 95% Cl = 0.69-1.26), or ustekinumab (HR =
0.92, 95% Cl = 0.60-1.41) compared with nonbiologic systemic thera-
pies or methotrexate-only (etanercept: HR = 1.47, 95% Cl = 0.95-2.28;
adalimumab: HR = 1.26, 95% CI = 0.86-1.84; ustekinumab: HR = 1.22,
95% Cl = 0.75-1.99).3° Nonetheless, a 7% increased risk of all infec-
tions with adalimumab compared with placebo was reported based on
pivotal trials, with no increased risk for etanercept.”® Certolizumab
increased risks of all infections, URIs, and nasopharyngitis by 5%, 2%
and 2%, respectively.>? Additionally, anti-TNF-« therapy is associated
with latent tuberculosis reactivation, even with chemoprophylaxis;
infliximab is associated with increased risk of herpes zoster.®*¢? There-

fore, based on available data, anti-TNF-a biologics should be held
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during active infection; in asymptomatic/healthy patients, safer and
more effective alternatives should be considered. TNF-a inhibitors have
been hypothesized to treat SARS-CoV-2-related cytokine storm.®®

2.7 | IL-17 inhibitors (secukinumab, ixekizumab,
brodalumab)

Secukinumab selectively targets IL-17A, a downstream product of
Th17 cells, and does not interfere with other essential Th17 functions,
including IL-22 and TNF release; therefore, lower infection risk com-
pared with anti-TNF-a therapies is expected.®* Since anti-IL-17 thera-
pies are relatively new medications, long-term “real-world” studies are
sparse and estimation of infection risk is primarily based on RCTs. In a
pooled analysis of 10 phase 2/3 studies assessing long-term safety of
secukinumab (150 or 300 mg) and etanercept, there were increased
infection rates for all treatments compared to placebo during the first
12 weeks.*® The risks of serious infections were 1.47 and 1.37 per
100 subject-years in the secukinumab and etanercept groups, respec-
tively.*> No cases of tuberculosis reactivation were reported, and
patients with latent tuberculosis were not excluded.*® Similarly, in
two phase 3 studies involving 3712 psoriasis patients randomized to
treatment with brodalumab (n = 2475), ustekinumab or placebo, rates
of serious infections were 1.0 (AMAGINE-2) and 1.3 (AMAGINE-3)
per 100 patient-year exposure to brodalumab, and Candida infections
were more frequent with brodalumab vs ustekinumab or placebo.’®
Similarly, an 11% increased risk in overall infections with secukinumab
was reported based on pivotal trials, with most attributable to yeast
infections; URIs were increased slightly for secukinumab, but not for
ixekizumab or brodalumab.’® Since IL-17 plays an important role in
immunological response against Candida infections, there is a theoreti-
cal increased risk of yeast infections with anti-IL17 therapies.®” In a
pooled analysis from 10 phase 2 and phase 3 clinical studies on 3430
psoriasis patients treated with secukinumab 300 mg (n = 11 410),
150 mg (n = 1395), and etanercept (n = 323), Candida infections
were reported in 2.9%, 1.5%, and 1.2% of subjects, respectively.®® All
infections were mild, resolved spontaneously, or responded to stan-
dard treatment, without causing treatment discontinuation.®® Overall,
increased infection risk has been shown with IL-17 inhibitors, but
yeast infections may constitute a large proportion of that increase;
URIs are particularly uncommon. Therefore, IL-17 inhibitors may be
safely prescribed and continued, unless the patient is symptomatic or
positive for SARS-CoV-2.

2.8 | IL-12/23 inhibitors (ustekinumab)

Ustekinumab inhibits IL-12 and IL-23, with IL-12 playing an important
role in protection against viral infections.>*¢”%® However, no increased
susceptibility to infection with ustekinumab has been reported. In a
pooled analysis of four phase 2/3 studies of 3117 ustekinumab-treated
psoriasis patients, there were similar rates of all infections amongst pla-
cebo (121.0), ustekinumab 45-mg (145.7), and ustekinumab 90-mg
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(132.2) groups; also similar rates of serious infections between placebo
(1.70) and 90-mg (1.97) groups, and a lower rate in the 45-mg group
(0.49).>* No cases of tuberculosis reactivation were reported.54 In one
observational cohort study of 107 707 systemically treated psoriasis
patients, ustekinumab (HR: 0.65; 95% Cl, 0.47-0.89), apremilast (HR:

[} -
G 2 €
g g5 2% 3 & @
> o2 L2 4 o o)
: $s§sg & 8
2 =3255 8 N
] s 05 o & =1 —
s  §E557 g g
=] ; = 8 ] b= 2 N 0.50; 95% Cl, 0.26-0.94) and etanercept (HR: 0.75; 95% Cl, 0.61-0.93)
o P © T <
g T g 3 2 é. k3 3 5 had decreased risks of overall serious infections compared with metho-
<) [] [eo] = = 5
& 5 T S a‘ pt é _§ ° _g e trexate.r® Similar risks of infection between ustekinumab and placebo
c B —_ - N
g‘ g % O ooV g & i & i were reported by Lebwohl et al.>? Thus, treatment with ustekinumab
S £ X0 X« Qo Q2
E @ % & ;;‘ 2 E .S ug .6 ug may be considered relatively safe during the COVID-19 pandemic;
= O g .- N L O L 9
£ 5 <5 & NN § k= § k= however, switching to specific IL-23 inhibitors may be prudent.
N ) E S0 d = =5 <5 X .
3 5 _5 :» 2 ;— 3 < = § - § Notably, ustekinumab may positively affect SARS-CoV-2-related cyto-
= O 3= L= .
z & ST T q c g c g kine storm.®®
<~ = 8 ST S g . .
2 g Egyga8 f£9 Eg
s £ S3823gc 8§ 8%
5 S ﬁ.E%.EOU o = g =
o = x = = 2.9 | IL-23 inhibitors (guselkumab, tildralkizumab,
risankizumab)
Contrary to IL-12/23 inhibitors, anti-IL-23 therapies do not target
IL-12, and IL-12 plays a key role fighting viral infections.>%*° Reduced
risks of Salmonella, Candida, and Mycobacterium infections were seen in
c
L 2 2 2 2 IL-23p19-targeted vs IL-12/23p40-targeted animal models.>¢70-72
T« «© Ko ]
% § § § § Nonetheless, RCTs on IL-23 inhibitors have shown conflicting results
o
= = & & & regarding infection risks. In a phase 3, double-blinded, placebo-
controlled study on 837 psoriasis patients randomized to treatment
with guselkumab, adalimumab, or placebo, overall, Candida, and serious
infections, occurred at comparable rates across treatment groups.40
In 798 risankizumab-treated psoriasis patients, there was increased
overall infection risk in two phase 3 studies.>® The most common infec-
tions were URIs, urinary tract infections, and influenza.>® Two cases of
c latent tuberculosis were reported in the risankizumab group; both
2 patients tested negative at baseline.>® Data assessing infection risk
3 L . . .
€ with tildrakizumab are sparse. Lebwohl et al reported an increase in
go *;‘ §’ g nasopharyngitis (4%) with tildrakizumab compared with placebo.>” Risk,
é ‘; N g however, is low and comparable to placebo. Therefore, based on avail-
_S c c S s ] able data, IL-23 inhibitors may be continued/initiated, unless the
= ut
8 § § & g g patient is symptomatic or positive for SARS-CoV-2.
gz Z g8 8 :
> ) 154 5 =
=)
— — — —~ 0o o pLeLs ege e
X 25 - R ~% = 210 | JAK nhibitor (tofacitinib)
n o N n — SIS =
" oo O o o NN wn °
L AL n 3 < 2 < 0 ©
-§ . é'JD@ ég é:og ég _g:Nw Tofacitinib is a small molecule inhibitor of tyrosine kinases of the
2w 0T, 8T, A | Janus family, preferentially JAK1 and JAK3, downregulating cytokines
g8 “fo FTEue ®Fo ®§o T
L @© L @ L @© L @© = 1 . H H
sg ;': s 3 ;': s 3 ;': s 3 ;': 52| ¢ crucial for lymphocyte development; therefore, there is potential for
}‘é increased risks of intracellular bacterial and viral infections.”® It has
'é been hypothesized, nonetheless, that fluctuations in plasma levels of
= c
-“3 's .“9’ JAK inhibitors throughout the day may preserve immunogenicity
ug Z“ - E against infectious pathogens.”* Tofacitinib carries an FDA-required
5 -
S e M @ @ o black box warning for serious infections. In one placebo-controlled
~— 17} r— = .o
~ E 5 § E g g % phase 3 trial of 422 patients with psoriatic arthritis, randomized to
© = = . epe . .
w : 5 g E § o ® treatment with 5-mg or 10-mg tofacitinib, adalimumab, or placebo,
- o >
: E § § § é cf_E g nasopharyngitis (in 7%, 12% and 10%, respectively) and URIs (in 9%,
(%]
= 2 11%, and 8%, respectively) were the most common adverse events.>®
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(Continued)

TABLE 3

Patient demographicsand clinical

characteristics

Outcome/ type of infection, n (%)

Indication

Medication, dosage

Study, year

Serious infection: 2 (appendicitis; pneumonia and

Psoriasis

10 mg twice daily

Total n =741

Papp et al*’

pyelonephritis), herpes zoster: 6, herpes simplex: 3

OPT Pivotal 1: n = 360

Mean age = 46 (range = 18-79) y
261 (72.5%)
OPT Pivotal 2: n = 381

Male

44 (range = 18-82) y

257 (67.5%)

Mean age

Male

IL 4/13 inhibitor (dupilumab)

Eichenfield et al*®

N (number of patients per 100 patients-years): all

Atopic dermatitis

300 mg weekly

n = 1095

infections: 452 (126.49), infection leading to

treatment discontinuation: 2 (0.38), serious

infection: 7 (2.40)

300 mg every 2 wk Atopic dermatitis N (number of patients per 100 patients-years): all

n=746

Eichenfield et al®®

infections: 287 (133.59), infection leading to

treatment discontinuation: 1 (0.37), serious

infection: 7 (2.39)

Abbreviations: Cl, confidence interval; HR, hazard ratio; URI, upper respiratory infection.
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There were three cases of serious infections (influenza, appendicitis
and pneumonia) and four cases of herpes zoster in the tofacitinib-
treated group.3®

Similarly, in 2 randomized, placebo-controlled studies of 745 and
741 psoriasis patients treated with tofacitinib 5-mg and 10-mg, respec-
tively, nasopharyngitis and URIs were the most common infections, and
5 serious infections (pneumonia, herpes zoster and erysipelas in the
5-mg group; and appendicitis, pneumonia, and pyelonephritis in the
10-mg group) were reported in tofacitinib-treated patients.”” Further-
more, herpes zoster was reported in 12 tofacitinib-treated patients
vs none in the placebo groups.”” Thus, tofacitinib has an association
with increased infection risk in psoriasis/psoriatic arthritis patients.
Tofacitinib-treated patients may be more susceptible to COVID-19,

strict protective measures are recommended to minimize viral exposure.

2.11 | Dupilumab

Dupilumab targets IL-4 and IL-13, elements of the type 2 immune
response.’® As type 1 and type 2 immune responses crossregulate
each other, suppression of type 1 immunity can potentially facilitate
uncontrolled or persistent viral and bacterial infections.”® Nonethe-
less, dupilumab has been associated with a reduced infection rate in
AD patients. A pooled analysis of seven RCTs on dupilumab-treated
AD adults showed a decreased risk of serious infections, skin infec-
tions, and herpes infections (eczema herpeticum or herpes zoster)
in the dupilumab groups compared with placebo. Furthermore, by
also treating asthma, dupilumab may theoretically decrease risk for
COVID-19-infected patients for severe respiratory disease.’® There-
fore, current evidence suggests continuing and initiating dupilumab
treatment in AD patients during the COVID-19 pandemic.

3 | CONCLUSIONS

It is difficult to make definitive conclusions about susceptibility to
SARS-CoV-2 infection in psoriasis or AD patients on systemic treat-
ments, solely based on general infection risk data. Furthermore, the
majority of studies included patients with mean age of approximately
40 years; therefore, these recommendations may not be applicable to
older individuals, who on average have higher COVID-19 associated
mortality. There is also a potential role for some of these medications
as treatments of COVID-19 but this remains largely unknown. In con-
clusion, in patients with active infection, systemic conventional medi-
cations, the JAK inhibitor tofacitinib, and biologics for psoriasis should
be temporarily held until there is more data. Otherwise, conventional
systemic immunosuppressive medications (corticosteroids, methotrex-
ate, cyclosporine, and azathioprine) are associated with increased
infection risk and therefore warrant strict measures to minimize expo-
sure. Tofacitinib and TNF-« inhibitors may also increase infection risk
and safer alternatives may be considered. IL-17/12/23 inhibitors
seem to be among the safer medications (IL-17, 1L-12/23 > IL-23),
but exact infection risks have not been fully characterized. Finally,
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Algorithm for Management of Psoriasis Patients with Systemic Agents During the
COVID-19 Pandemic

Apremilast Acitretin
| | |
IL-23 inhibitors (guselkumab, IL-17 inhibitors (secukinumab,
tildrakizumab, risankizumab) ixekizumab, brodalumab)

IL-12/23 inhibitor
(ustekinumab)

| |

TNF-a inhibitors (adalimumab,
JAK inhibitor (tofacitinib)* etanercept, infliximab,
certolizumab)b
Cyclosporine Methotrexate

Continue/initiate therapy, not IS, implement normal protection measures
Continue/initiate therapy, implement normal protection measures
Consider switching to specific IL-23 inhibitors, IL-12 is involved in antiviral response

aMild/moderate IS, implement strict protection measures
veonsider switching to less IS alternatives, consider delaying therapy start, implement strict protection measures

Consider delaying therapy start, moderate/strong IS, implement aggressive patient protection measures

COVID-19, coronavirus disease 2019, IL, interleukin, TNF-o, tumor necrosis-alpha, JAK, Janus kinase, IS,
immunosuppressant/immunosuppression, SARS-CoV-2, severe acute respiratory syndrome coronavirus 2

FIGURE 1 Proposed treatment algorithm of systemically treated psoriasis patients during the COVID-19 pandemic. In case the patient is
positive or symptomatic for SARS-CoV-2/COVID-19, all immunomodulating medications must be discontinued. COVID-19, coronavirus disease
2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2
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Algorithm for Management of Atopic Dermatitis Patients with Systemic Agents
During the COVID-19 Pandemic

IL-4/13 inhibitor (dupilumab)

Cyclosporine

Methotrexate

Continue/initiate therapy, treats asthma and may consequently reduce risk of severe COVID-19, may prevent
bacterial skin colonization in atopic patients, implement normal protection measures

Consider delaying therapy start, moderate/strong IS, implement aggressive patient protection measures

COVID-19, coronavirus disease 2019, IL, interleukin, IS, immunosuppressant/immunosuppression,
SARS-CoV-2, severe acute respiratory syndrome coronavirus 2

FIGURE 2 Proposed treatment algorithm of systemically treated atopic dermatitis patients during the COVID-19 pandemic. In case the
patient is positive or symptomatic for SARS-CoV-2/COVID-19, all immunomodulating medications must be discontinued. COVID-19, coronavirus

disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2

apremilast, dupilumab, and acitretin are not associated with increased
infection risks and appear to have favorable safety profiles. We sug-
gest the following algorithms for treatment of psoriasis and AD during
the COVID-19 pandemic (Figures 1 and 2).
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