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AbstrAct
Introduction: During the midst of the coronavirus 
disease 2019 (COVID-19) pandemic, dermatologists 
treating psoriasis are presented with the challenge of 
managing immunosuppressive and immunomodula-
tory therapies while ensuring patient safety.

Objective: Here we discuss the systemic ther-
apies for psoriasis and their implications in the 
context of COVID-19 pandemic, including the 
recommendations of leading dermatological so-
cieties and organizations. 

Discussion: Currently, there are no definitive 
data regarding the impact of specific immuno-
suppressive and immunomodulatory therapies 
used for psoriasis on the natural history of COV-
ID-19. However, the concern is that many of these 
medications may increase the risk of infection or 
prolong the clearance of the virus, although there 
is some ongoing speculation that some immuno-
modulatory therapies may actually prevent det-
rimental complications of coronavirus infection. 

Conclusions: Due to the lack of evidence, we 
recommend that all patients on immunomodulato-
ry and immunosuppressive therapies for psoriasis 
stop their treatment immediately if they are diag-
nosed with COVID-19 or are exposed to someone 
diagnosed with COVID-19. Meanwhile, until the 
current situation gets resolved, we recommend that 
the decision to continue or stop systemic treatments 
for psoriasis should be made on an individual basis, 
taking into account the patient’s current progress 
on the treatment and the patient’s concomitant risk 
factors for COVID-19 as outlined by the Centers 
for Disease Control and Prevention (CDC). 

IntroductIon

Psoriasis is a disorder of the immune system and 
has dermatologic, cardiovascular, metabolic, mus-
culoskeletal, and neuropsychiatric consequences. 
Mild disease can be controlled with topical ther-
apies, but moderate to severe disease necessitates 
systemic treatments that involve immunosuppres-
sion or immunomodulation1. Currently, we are in 
the midst of a global public health emergency due 
to the pandemic known as coronavirus disease 2019 
(COVID19), caused by the novel severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV2)2. 
Dermatologists are presented with the challenge of 
managing psoriatic disease while ensuring patients 
retain sufficient immune capacity to protect them-
selves from this potentially fatal infection. The 
complexity of this challenge arises from the lack 
of empiric evidence and high-quality data regard-
ing the pathogenic mechanisms of the virus and its 
interaction with host immunity, the absence of de-
finitive treatments for COVID-19, and the concern 
for overwhelming the capabilities of health-care 
systems to care for such patients. Here we discuss 
systemic therapies used for psoriasis and their im-
plications in the context of the current pandemic. 

ImmunosuppressIon And coVId-19

The precise interactions between SARS-CoV2 and 
the immune system remain to be elucidated. Un-
like other common viral agents such as influenza, 
coronaviruses (including severe acute respiratory 
syndrome coronavirus and middle east respirato-
ry syndrome coronavirus) have not been shown to 
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current dAtA And guIdelInes

There are no data defining the impact of initiating, 
continuing, or discontinuing specific immunomodu-
latory and immunosuppressive therapies in the con-
text of the COVID-19 outbreak6,11. There are no data 
on risk and severity of disease in psoriasis patients on 
systemic therapy who are infected with the virus6,12. 
The National Psoriasis Foundation (NPF) warns that 
patients with severe psoriatic disease and those on po-
tentially immunosuppressive therapies may be at in-
creased risk of infection13. The American Academy of 
Dermatology (AAD), International Psoriasis Council 
(IPC), International League of Dermatological Soci-
eties (ILDS) and NPF recommend that patients who 
are infected with COVID-19 should discontinue im-
munosuppressant and biologic therapy, while there is 
insufficient evidence to recommendation cessation of 
biologics in patients who have not tested positive for 
COVID-19 or exhibited its symptoms6,12-14. These rec-
ommendations are in concordance with established 
guidelines for the treatment of psoriasis, indicating 
that biologic therapy should be stopped in the context 
of active infection15. The ACR recommends that phy-
sicians apply their current practice of managing im-
munosuppressive/immunomodulatory agents during 
episodes of infection to the circumstances about 
COVID-1916. The AAD additionally recommends 
that patients who have COVID-19 specific risk factors 
should not initiate biologic therapy at this time6. 

systemIc therApIes for psorIAsIs

Drugs approved by the United States Food and 
Drug Administration (FDA) for psoriasis and their 
infection warnings are summarized in Table 1. 
Currently, there are no data elucidating the risks 
and benefits of specific immunosuppressive and 
immunomodulatory therapies on the natural histo-
ry of COVID-19. 

orAl systemIc therApIes

Methotrexate

Methotrexate (MTX) is an anti-metabolite that has 
direct immunosuppressive effects1,17. 

MTX toxicity can result in severe infections 
and bone marrow suppression presenting as leuko-
penia18, which has been observed in patients with 

cause more severe disease in immunosuppressed 
patients3. The rate risk of SARS-CoV2 infection 
in the immunosuppressed population is unknown4, 
but many other risk factors have been identified 
including advanced age, male sex, hypertension, 
obesity, diabetes, coronary artery disease, chron-
ic obstructive pulmonary disease, chronic kidney 
disease, tobacco use, and internal malignancies5,6. 
Immunosuppressed status was not found to be a 
risk factor for infection or adverse outcome5. On 
the other hand, age is thought to be a risk factor 
because of the weakened immunity associated with 
advanced age2. Interestingly, within a population of 
liver-transplant and immunosuppressed patients in 
Italy, some patients tested positive for COVID-19 
but none developed pulmonary disease5. Mortality 
and morbidity data from previous coronavirus out-
breaks showed no fatalities in immunosuppressed 
groups (including transplant recipients and patients 
receiving chemotherapy)3. In more recent anecdotal 
reports, transplant recipients infected with SARS-
CoV2 are facing variabilities in severity of disease 
course and outcome7,8. 

There is much speculation that the host in-
flammatory response (related to macrophage hy-
per-activation) is responsible for the severe lung 
and systemic complications of SARS-CoV2 and 
other viruses in the coronavirus family3,5. Patients 
with severe COVID-19 have been shown to have 
increased serum levels of pro-inflammatory cy-
tokines including interleukin (IL)-2, IL-7, IL-6, 
IL-10, tumor necrosis factor (TNF)-alpha, among 
others2,5. For patients who are chronically immu-
nosuppressed, some authors express concern that 
discontinuation of immunosuppression may result 
in an excessive increase in systemic inflammation 
that could actually increase susceptibility and risk 
of severe disease5.

Anti-rheumatic drugs are being explored 
and even employed in the treatment of severe 
COVID-19 cases, including TNF-alpha inhibitors, 
anti-IL6 and anti-IL-1 biologics and Janus kinase 
(JAK) inhibitors5,9,10. The role of corticosteroids re-
mains controversial, but it has been suggested that 
their anti-inflammatory effects could reduce alve-
olar exudation and systemic symptoms8. If anti-in-
flammatory and immunosuppressant medications 
do in fact have a role in treating the pulmonary 
complications of COVID-19, the dose must be care-
fully titrated to allow for sufficient host anti-viral 
immunity8. 
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apreMilast

Apremilast is an inhibitor of phosphodiesterase 4. It 
is generally accepted to have a good safety and tol-
erability profile, with no recommendations for rou-
tine bloodwork or monitoring1. Pivotal randomized 
controlled trials demonstrated increased rates of up-
per respiratory infections, nausea and diarrhea in the 
apremilast group compared to placebo22. The adverse 
effect of diarrhea raises concern for masking a true 
manifestation of COVID-19; diarrhea is a less com-
mon symptom of COVID-19 and may actually be one 
of the sentinel manifestations23. Additionally, apremi-
last has been shown an in vitro capacity to decrease 
the production of various pro-inflammatory cyto-
kines, including TNF-alpha22, which may be relevant 
to the pro-inflammatory cytokine storm that contrib-
utes to the severe systemic sequalae of COVID-19.

Biologics

The biologics used to treat psoriasis are classified 
by their interference with specific cytokine-signal-
ing pathways: targeting TNF-alpha, IL-12/23 or 
only IL-23, and IL-17.

Lebwohl et al24 summarize the rates of upper re-
spiratory infection and overall infection for patients 
treated with the various biologic agents as determined 
by randomized controlled trials. In general, many of 
these agents were shown to have a slightly increased 
rates of upper respiratory and/or overall infection, 
though still comparable to placebo. TNF-alpha in-
hibitors are considered more immunosuppressive and 
carry a ‘black box’ warning for infection. Fatalities 
have been documented in patients on TNF-alpha in-
hibitors who were infected with influenza4. IL-12 is 
known to be involved in anti-viral immunity24, and 
other cytokines including IL-17 and TNF-alpha may 
be implicated as well11. The package inserts for all 
biologics caution that there may be an increased risk 
of infection or that serious infections have occurred. 
However, there is no data specifically assessing the 
risk of infection with a coronavirus. Patients whose 
psoriatic disease has been well-managed on a biologic 
medication risk loss of efficacy with treatment ces-
sation and subsequent re-initiation, due to possible 
production of anti-drug antibodies24. The IL-23/IL-17 
axis may actually play a role in ameliorating inter-
stitial pneumonia25, which is a dreaded complication 
of COVID-192. Hypotheses that controlling the “cy-
tokine storm” portends a better outcome in patients 
with COVID-19 may indicate a future role for biolog-
ics in treatment of the infection. 

COVID-192. Although there is conflicting evidence, 
MTX toxicity is thought to cause pulmonary fibro-
sis19,20, which would significantly exacerbate pul-
monary deficits in the context of COVID-19 pneu-
monia. MTX carries a boxed warning regarding 
potentially fatal opportunistic infections as well as 
MTX-induced lung disease. 

cyclosporine

Cyclosporine exhibits potent immunosuppressive 
effects through its interference with pro-inflam-
matory signaling and its ability to suppress T-cell 
activation17,21. Patients on cyclosporine treatment 
are at risk for severe infections, including viral 
infections17. However, recent studies have demon-
strated promising anti-influenza properties of cyc-
losporine A21. There are no studies evaluating the 
specific effects of cyclosporine A on the infectivity 
and replication of SARS-CoV2. 

acitretin

Acitretin is a vitamin A derivative that modulates 
epidermal differentiation and proliferation but also 
has immunomodulatory and anti-inflammatory 
properties17. It is not immunosuppressive, unlike 
other systemic agents for psoriasis and is not asso-
ciated with an increased risk for infection17.

Table 1. FDA-approved systemic therapies for psoriasis and 
infection warnings

Systemic medication  FDA black box 
 approved by FDA   warning 
 for treatment of psoriasis  for infection

Non-biological systemic therapy
  Methotrexate    Yes
  Cyclosporine    Yes
  Apremilast    No
  Acitretin    No
Biological Systemic therapy
  Etanercept    Yes
  Infliximab    Yes
  Adalimumab    Yes
  Certolizumab    Yes
  Ustekinumab    No
  Secukinumab    No
  Ixekizumab    No
  Brodalumab    No
  Guselkumab    No
  Tildrakizumab    No
  Risankizumab    No

FDA: Food and Drug Administration
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ConclusIons

Traditional immunosuppressive therapies for 
psoriasis including methotrexate and cyclospo-
rine provoke significant concern for the suppres-
sion of anti-viral immunity. The use of targeted 
biologics is more controversial as preliminary 
evidence suggests a potential role for some of 
these therapies in preventing detrimental com-
plications of SARS-CoV2 infection. While some 
forms of immunosuppression/immunomodula-
tion may prove beneficial in COVID-19, we are 
limited by the lack of high-quality evidence. 
However, there is concern that many of these 
therapies confer an increased risk of infection 
in general. Any individual, of any age and with 
or without underlying comorbidities, may suffer 
severe complications of COVID-196. Therefore, 
until definitive data have been accumulated ad-
dressing the exact implications of each therapy 
on the natural history of COVID-19, we recom-
mend that patients on immunomodulatory and 
immunosuppressive therapies for psoriasis stop 
their treatment immediately if they are diagnosed 
with COVID-19 or are exposed to someone di-
agnosed with COVID-19, and promptly consult 
a dermatologist. Meanwhile, until the current 
situation gets resolved, we recommend that the 
decision to continue or to stop immunomodula-
tory/immunosuppressive treatment for psoriasis 
(MTX, cyclosporine, and all biologics) should 
be made on individual basis, taking into account 
the patient’s current progress on the treatment as 
well as the patient’s concomitant risk factors for 
COVID-19 as outlined by the Centers for Dis-
ease Control and Prevention (CDC).
Topical treatments have limited systemic absorp-
tion and should be used to manage psoriatic dis-
ease. Acitretin and apremilast are oral systemic 
therapies that may be continued or initiated during 
the COVID-19 outbreak without concern for affect-
ing anti-viral immunity. Patients should be encour-
aged to use phototherapy, as it is a highly effective 
treatment for psoriasis17, and ultraviolet radiation 
may actually inactivate coronaviruses26. Use of 
home phototherapy units is preferred as office vis-
its for phototherapy sessions increase risk of expo-
sure to SARS-CoV2. 

fundIng:
No Funding is declared for this article.   



COVID-19 and therapies for psoriasis 5

18. Lee JS, Oh JS, Kim YG, Lee CK, Yoo B, Hong S. Methotrex-
ate-related toxicity in patients with rheumatoid arthritis and 
renal dysfunction. Rheumatol Int 2020; 40: 765-770.

19. Kim YJ, Song M, Ryu JC. Mechanisms underlying meth-
otrexate-induced pulmonary toxicity. Expert Opin Drug 
Saf 2009; 8: 451-458.

20. Quah E, Amoasii C, Mudawi T, Dawson J. Systematic 
literature review investigating whether methotrexate 
causes chronic pulmonary fibrosis. Future Healthc J 
2019; 6: 4.

21. Ma C, Li F, Musharrafieh RG, Wang J. Discovery of cy-
closporine A and its analogs as broad-spectrum anti-in-
fluenza drugs with a high in vitro genetic barrier of drug 
resistance. Antiviral Res. 2016; 133: 62-72.

22. Keating GM. Apremilast: a review in psoriasis and pso-
riatic arthritis. Drugs 2017; 77: 459-472.

23. Han C, Duan C, Zhang S, Spiegel B, Shi H, Wang 
W, Zhang L, Lin R, Liu J, Ding Z, Hou X. Diges-
tive symptoms in COVID-19 patients with mild dis-
ease severity: clinical presentation, stool viral RNA 
testing, and outcomes. Am J Gastroenterol 2020 Apr 
15:10.14309/ajg.0000000000000664. doi: 10.14309/
ajg.0000000000000664. Epub ahead of print.

24. Lebwohl M, Rivera-Oyola R, Murrell DF. Should biolog-
ics for psoriasis be interrupted in the era of COVID-19? 
J Am Acad Dermatol 2020; 82: 1217-1218.

25. Kawamoto H, Hara H, Minagawa S, Numata T, Araya J, 
Kaneko Y, Umezawa Y, Asahina A, Nakagawa H, Kuwa-
no K. Interstitial Pneumonia in Psoriasis. Mayo Clin Proc 
Innov Qual Outcomes 2018; 2: 370-377.

26. Hamzavi IH, Lyons AB, Kohli I, Narla S, Parks-Miller 
A, Gelfand JM, Lim HW, Ozog D. Ultraviolet germicidal 
irradiation: possible method for respirator disinfection to 
facilitate reuse during COVID-19 pandemic. J Am Acad 
Dermatol 2020; 82: 1511-1512.

13. NPF Medical Board COVID-19 Recommendation for Pa-
tients with Psoriatic Disease. National Psoriasis Founda-
tion. https://www.psoriasis.org/advance/coronavirus. Pub-
lished 2020. Updated 03/20/20. Accessed2020.

14. Guidance on the Use of Systemic Therapy for Patients 
with Psoriasis/Atopic Dermatitis During the Covid-19 
(Sars-Cov-2, Coronavirus) Pandemic (April 2020). In-
ternational League of Dermatological Societies. https://
ilds.org/covid-19/guidance-psoriasis-atopic-dermatitis/. 
Published 2020. Updated 04/2020. Accessed2020.

15. Menter A, Strober BE, Kaplan DH, Kivelevitch D, Prater 
EF, Stoff B, Armstrong AW, Connor C, Cordoro KM, Davis 
DMR, Elewski BE, Gelfand JM, Gordon KB, Gottlieb AB, 
Kavanaugh A, Kiselica M, Korman NJ, Kroshinsky D, Leb-
wohl M, Leonardi CL, Lichten J, Lim HW, Mehta NN, Paller 
AS, Parra SL, Pathy AL, Rupani RN, Siegel M, Wong EB, 
Wu JJ, Hariharan V, Elmets CA. Joint AAD-NPF guidelines 
of care for the management and treatment of psoriasis with 
biologics. J Am Acad Dermatol 2019; 80: 1029-1072.

16. COVID-19 Frequently Asked Questions. American College 
of Rheumatology. https://www.rheumatology.org/Portals/0/
Files/COVID-19-FAQs.pdf. Published 2020. Accessed2020.

17. Menter A, Gelfand JM, Connor C, Armstrong AW, 
Cordoro KM, Davis DMR, Elewski BE, Gordon KB, 
Gottlieb AB, Kaplan DH, Kavanaugh A, Kiselica M, 
Kivelevitch D, Korman NJ, Kroshinsky D, Lebwohl M, 
Leonardi CL, Lichten J, Lim HW, Mehta NN, Paller 
AS, Parra SL, Pathy AL, Prater EF, Rahimi RS, Rupani 
RN, Siegel M, Stoff B, Strober BE, Tapper EB, Wong 
EB, Wu JJ, Hariharan V, Elmets CA. Joint American 
Academy of Dermatology-National Psoriasis Foundation 
guidelines of care for the management of psoriasis with 
systemic nonbiologic therapies. J Am Acad Derma-
tol 2020 Feb 28:S0190-9622(20)30284-X. doi: 10.1016/j.
jaad.2020.02.044. Epub ahead of print.


