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ABSTRACT

Patients on immunomodulators, including biologic
agents and new small molecular inhibitors, for cuta-
neous disease, represent a potentially vulnerable
population during the COVID-19 pandemic. There is
currently insufficient evidence to determine whether
patients on systemic immunomodulators are at
increased risk of developing COVID-19 disease or
more likely to have severe disease. As such, clini-
cians need to assess the benefit-to-risk ratio on a
case-by-case basis. In patients with suspected or
confirmed COVID-19 disease, all immunomodulators
used for skin diseases should be immediately with-
held, with the possible exception of systemic corti-
costeroid therapy, which needs to be weaned. In

patients who develop symptoms or signs of an upper
respiratory tract infection, but COVID-19 is not yet
confirmed, consider dose reduction or temporarily
cessation for 1–2 weeks. In otherwise well patients,
immunomodulators and biologics should be contin-
ued. In all patients, and their immediate close con-
tacts, the importance of preventative measures to
minimise human-to-human transmission cannot be
overemphasised.
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INTRODUCTION

The emergence of the 2019 novel coronavirus SARS-CoV-2,
the cause of the COVID-19 pandemic, is the pre-eminent
public health issue of this decade. There has been significant
global concern due to the widespread and uncertain modes
of transmission, and severe disease in a significant propor-
tion. Patients on immunomodulators, including biologic
agents and smallmolecular inhibitors, for cutaneous disease,
represent a potentially vulnerable population who require
specialised care and advice. Experience and research evi-
dence on COVID-19 is limited; however, we aim to provide
guidance for dermatologists and other clinicians in manag-
ing and counselling patients who are on immunomodulators.

METHOD

We reviewed the medical literature on COVID-19, and evi-
dence from other human coronavirus and influenza ill-
nesses in patients who are immunosuppressed or on
immunomodulator therapy. In addition, expert opinion and
clinical experience was shared and debated, and a consen-
sus statement was formulated.

Correspondence: Marius Rademaker, Waikato Hospital - Waikato
Clinical Campus University of Auckland's Faculty of Medical and
Health Sciences Hamilton, Hamilton 3204 New Zealand. Email:
marius.rademaker@gmail.com

Conflicts of interest: Baker is a clinical investigator, speaker
and/or advisory board member for AbbVie, Janssen, Novartis and
Pfizer. Foley is a consultant, investigator, speaker and/or advisor
for and/or received travel grants from 3M/iNova/Valeant, Abbott/
AbbVie, Amgen, Biogen Idec, BMS, Boehringer Ingelheim,
Celgene, Celtaxsys, Cutanea, Dermira, Eli Lilly, Galderma, GSK/
Stiefel, Janssen, LEO/Peplin, Novartis, Regeneron, Sanofi
Genzyme, Schering-Plough/MSD, Sun Pharma, UCB and Wyeth/
Pfizer. Rademaker is a clinical investigator for AbbVie and
Galderma. Wang has no conflicts of interest to declare.

Funding: None.
Charlie Wang, MBBS. Marius Rademaker, FRCPE DM.

Christopher Baker, FACD. Peter Foley, FACD.
This consensus statement was developed on behalf of the

Australasian Medical Dermatology Group who edited and
approved the document: Karen Agnew, Katherine Armour, Chris
Baker, Jonathan Darby, Peter Foley, Kurt Gebauer, Monisha
Gupta, Gillian Marshman, Alicia O’Connor Marius Rademaker,
Diana Rubel, John Sullivan, Li-Chuen Wong.

Submitted 1 April 2020; accepted 4 April 2020.

Australasian Journal of Dermatology (2020) 61, 210–216 doi: 10.1111/ajd.13313

© 2020 The Australasian College of Dermatologists

https://orcid.org/0000-0003-3393-6748
https://orcid.org/0000-0003-3393-6748
https://orcid.org/0000-0003-3393-6748
mailto:


BACKGROUND

SARS-CoV-2 Virology

COVID-19 is the disease caused by an enveloped single-
strand RNA virus from the coronaviridae family – SARS-
CoV-2. Coronaviruses are so-named due to characteristic
‘crown-like’ projections visible on electron microscopy.
Coronaviruses are subdivided into four genera (alpha,
beta, gamma and delta) and typically infect birds and
mammals. Seven species in the alpha- and beta-coron-
avirus genera are known to cause human disease from
animal-to-human spillover. Other notable disease out-
breaks have been caused by coronaviridae including SARS-
CoV in 2002–2003 and MERS-CoV in 2012–ongoing.1

Understanding of transmission of SARS-CoV-2 remains
incomplete, although it appears to share similar transmis-
sion characteristics as SARS-CoV-1.2 Human-to-human
transmission is thought to occur predominantly via dro-
plets; transmission via fomites is especially relevant as the
virus has been shown to be viable for up to 48–72 h on
plastic and steel surfaces.2 Many health services are also
assuming airborne precautions, particularly for aerosolised
procedures, due to the uncertainty and rapid spread.
Indeed, SARS-CoV-2 remained viable in aerosols for
around 3 h.2 Detection of the virus in stool samples of
COVID-19 patients may suggest potential faecal–oral trans-
mission or asymptomatic shedding in faeces.3 It may also
persist on human hair. Transmission from asymptomatic
or minimally symptomatic hosts has also been reported,
raising the possibility of infectivity during the incubation
period.4,5

COVID-19 disease characteristics

The median incubation period for COVID-19 is around 4 to
5 days, but can extend to 1 month.6,7 Severity of the dis-
ease peaks around day 7–10, whilst viral shedding usually
persists for 3–4 weeks. In most cases, the clinical signs
and symptoms are indistinguishable from upper respira-
tory tract infections. Most commonly reported symptoms in
hospitalised cases include the following:6,7,8

• Fever (in almost all)
• Cough (often dry)
• Sputum production
• Coryza
• Myalgia
• Fatigue
• Diarrhoea

Severe disease occurs in around 5–15% of patients and
is primarily due to the development of pneumonia/pneu-
monitis and respiratory failure.6,9 Cardiovascular disease,
chronic pulmonary disease, hypertension, diabetes and
other chronic medical comorbidities were common in sev-
ere, hospitalised cases8 and may be predictors of poor out-
come. Smoking may also be a risk factor. Mortality
estimates remain imprecise; however, recent case-fatality
rates around 2-3% were reported in China.9 Older age is

the most important predictor for mortality, with a 15%
fatality ratio in patients over the age of 80 in Chinese
cohorts.9 Children seem to be at much lower risk of severe
disease (especially over the age of 5),10 but may be a sig-
nificant vector for infection.

Coronavirus in the immunocompromised patient

From previous coronavirus outbreaks, immunosuppression
is thought to increase susceptibility and cause more severe
infection,11,12 although this is usually in the context of dis-
ease driven immunosuppression (e.g. severe inflammatory
bowel disease and cancer). Case reports also describe
atypical presentations of coronavirus infections in
immunocompromised hosts, including prolonged incuba-
tion periods, persistent asymptomatic viral shedding, diar-
rhoea, weight loss and encephalitis as primary
manifestations.13,14,15,16

Initial Chinese observational studies on COVID-19 did
not report a high rate of immunocompromised patients in
severe hospitalised cases; however, this is likely underesti-
mated due to a difference in demography compared to
Western populations. Overall, there is currently insufficient
evidence to suggest that COVID-19 infection is aggravated
by immunomodulators used in skin disease; however, all
COVID-19 infections should be considered serious and a
precautionary approach is necessary.

Infection risk of immunomodulator and biologic
therapies

A range of immunomodulators, including conventional
immunomodulators, biologics and newer small-molecule
inhibitors, are used in autoimmune and immune-mediated
skin diseases. Most conventional immunomodulators are
associated with an increased risk of infection. The risk is
usually dose-dependent, varies with each agent and often
relates more to the underlying health condition being trea-
ted. Table 1 summarises commonly used non-biologic
immunomodulators and their infection risks. Although
immunomodulatory in action, retinoids (including acitre-
tin, isotretinoin, alitretinoin), dapsone and phosphodi-
esterase (PDE)-4 inhibitors are not immunosuppressive.
Recently, biologic agents such as monoclonal antibodies

and small-molecule agents such as Janus kinase (JAK) and
PDE-4 inhibitors have provided a novel approach in the treat-
ment of various skin diseases. By targeting single molecules
or proteins that are critical in the disease pathogenesis,
immunomodulation is thought to be more selective. Table 2
summarises the short-term rates of upper respiratory tract
infection and serious infection in pivotal phase III clinical tri-
als for biologics and small-molecule agents.
Overall, some biologics and small-molecule inhibitors

have a small increase in upper respiratory tract infections
or nasopharyngitis in clinical trials; however, infections
are usually mild or self-limiting and serious infection rates
are very low. There is no high-quality evidence to suggest
that biologics used in otherwise healthy dermatology
patients is associated with an increased rate of severe
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infection or more severe influenza illnesses. On the other
hand, patients with severe skin disorders (e.g. severe pso-
riasis) are inherently at increased risk of developing pneu-
monias, of any cause.17 Furthermore, discontinuation of
biologic therapy may result in a loss of treatment response
when rechallenged and/or development of drug antibodies.
If cessation of a biologic is being considered due to the
pandemic, patients should be unambiguously counselled
on the aforementioned risks. Please consider registering
your patient with the Australasian Psoriasis Registry (or
equivalent international registry) so experiences can be
shared. Nonetheless, transmission prevention measures
should be emphasised in all patients and their immediate
contacts, as this is likely the most effective measure to pre-
vent SARS-CoV-2 infection.

Risk assessment and management for patients on
immunomodulators

• There is currently insufficient evidence to determine
whether dermatology patients on systemic immunomod-
ulators are at increased risk of developing COVID-19
infection or more likely to have severe disease; as such
clinicians need to assess the benefit-to-risk ratio on a
case-by-case basis.

• Patient factors that may indicate a higher risk of severe
COVID-19 disease include the following:

a Age over 60.
b Uncontrolled or multiple chronic comorbidities

including, but not limited to cardiovascular or
chronic pulmonary disease, chronic kidney disease,
diabetes, hypertension and some malignancies.

c High doses or multiple immunomodulators.
d History of severe or recurrent respiratory tract infec-

tions.

• For most patients who are low-risk, immunomodulators
should be continued.

• Dose reductions (see Table 3 on possible lower dosages)
or drug cessation may be considered in those who are
identified as high risk; however, care should be taken
with dose reduction of corticosteroid therapy.

• Dose reduction or cessation of immunomodulators and
biologics is not necessary in most children.

Corticosteroid therapy during the COVID-19
pandemic

• Corticosteroids are significantly immunosuppressive at
dosages above 20 mg predniso(lo)ne equivalent; long-
term use of such dosages during the pandemic should be
avoided.

• Use of predniso(lo)ne at 15 mg or more for 3 weeks is
also associated with adrenal axis suppression.18

• We recommend against sudden cessation or significant
dose reductions due to risks of adrenal insufficiency.
Indeed, corticosteroid therapy may need to be increased
in times of physiological stress including COVID-19,
acute respiratory distress syndrome and other serious
infection.

• If reduction of corticosteroid therapy is indicated to miti-
gate infection risk during the pandemic, a graduated
reduction is advised, aiming for a dose of ≤10 mg of
predniso(lo)ne or equivalent.

Table 1 Non-biologic conventional immunomodulators

Agent
Common uses in
skin disease Infection risk

Methotrexate Psoriasis
Atopic dermatitis
Bullous pemphigoid
Alopecia areata
Cutaneous lupus

Minor increased risk of infection, mainly skin and respiratory tract
infections22,23,24

No apparent increased risk of serious infection

Ciclosporin Atopic dermatitis
Psoriasis
Pyoderma
gangrenosum

Minor increased risk of infection, mainly upper respiratory tract infections25,26

Possible role in coronavirus infection treatment due to in vitro activity27

Azathioprine Pemphigus vulgaris
Bullous pemphigoid
Alopecia areata
Atopic dermatitis

Moderately increased risk of serious infection28

Risk may be higher in immunobullous disease due to patient age and
prolonged corticosteroid therapy29

Increased risk of herpes virus infection30

Mycophenolate mofetil/
mycophenolic acid

Atopic dermatitis
Cutaneous lupus
Pemphigus vulgaris
Bullous pemphigoid
Cutaneous lupus

At least moderately increased risk of infection, mainly upper respiratory tract
and urinary tract infections

Increased risk of herpes virus infections31

Hydroxychloroquine Cutaneous lupus Protective against infection in patients with lupus32

Efficacy in COVID-19 infection being explored in clinical trials;33 in vitro
activity of chloroquine against COVID-19

Systemic corticosteroids (predniso
(lo)one ≥20 mg)

Many Significant increase in risk of infection
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Patients on immunomodulators with an upper
respiratory tract infection (URTI)

• In patients who develop symptoms or signs of an upper
respiratory tract infection (but COVID-19 is not sus-
pected), consider dose reduction or temporarily cessation
for 1-2 weeks/until resolution.

• Screen for non-COVID-19 respiratory pathogens, for
example, influenza/ RSV that can occur independently or
as a co-infection with SARS-CoV-2.

• Patients should be referred for COVID-19 testing if they
meet local testing criteria, and isolation until confirma-
tion of COVID-19 testing results.

Patients on immunomodulators with suspected or
confirmed COVID-19 infection

• In patients with suspected or confirmed COVID-19 infec-
tion, all immunomodulators used for skin diseases
should be immediately withheld, with the possible
exception of corticosteroid therapy (as outlined above).

• For patients on a biologic agent, withhold or postpone
the next dose if it falls within 31 days of infection onset
(based on potential length of viral shedding).

• Only recommence biologic therapy upon resolution of
illness and/or confirmation of negative PCR testing indi-
cating no viral shedding.

Table 2 Rate of respiratory infections for biologics and small-molecule agents at primary endpoint analysis during pivotal phase III der-
matology trials

Class and main
indication in
dermatology Agent

URTI rate
(treatment:placebo)

Nasopharyngitis rate
(treatment:placebo)

Serious infection rate
(treatment:placebo)

TNF-alpha inhibitors
(psoriasis)

Adalimumab34

(n = 1212)
7.2% vs. 3.5% 5.3% vs. 6.5% 1.8% vs. 1.8%

Infliximab35

(n = 378)
15% vs. 16% NA NA (treated infection rate

15% vs. 15%)
Etanercept36

(n = 611)
13% (high dose) vs. 13%
(low dose) vs. 13%

NA 1 case in placebo only

IL-12/23 inhibitor
(psoriasis)

Ustekinumab37

(n = 766)
7.1% (high dose) vs. 6.3%
(low dose) vs. 6.3%

10.2% (high dose) vs. 8.2%
(low dose) vs. 8.6 %

0% (high dose) vs. 0.8%
(low dose) vs. 0.4%

IL-17 inhibitors
(psoriasis)

Secukinumab38

(n = 738; 2
trials)

2.1% (high dose) vs. 3.1%
(low dose) vs. 2.2%

10.7% (high dose) vs. 13.8%
(low dose) vs. 11.1%

1% (high dose) vs. 0.7%
(low dose) vs. 1.5%

Ixekizumab39

(n = 1296; 2
trials)

4.4% (high dose) vs. 3.9%
(low dose) vs. 3.5%

9.5% (high dose) vs. 9%
(low dose) vs. 8.7%

0.4% (high dose) vs. 0.7%
(low dose) vs. 0.4%

Brodalumab40

(n = 1776; 2
trials)

5.4% (high dose) vs. 4.9%
(low dose) vs. 7.4%

7.4% (high dose) vs. 7.4%
(low dose) vs. 4.7%

1% (high dose) vs.
2.1% (low dose) vs. 2.6%

IL-23 inhibitors
(psoriasis)

Guselkumab41

(n = 992)
5.1% vs. 2.8% 7.1% vs. 6.5% 0.2% vs. 0.4%

Risankizumab42

(n = 997; 2
trials)

5% vs. 4% NA 2.2% vs. 2%

Tildrakizumab43

(n = 1862; 2 trials)
2.4% (high dose) vs. 1.6%
(low dose) vs. 2.9%

8.8% (high dose) vs. 10.6%
(low dose) vs. 6.5%

0.3% (high dose) vs. 0.2%
(low dose) vs. 0.2%

IL-4 and IL-13
inhibitors

(atopic dermatitis)

Dupilumab44

(n = 1379; 2 trials)
5% (high dose) vs. 2.6%
(low dose) vs. 2.3%

11.5% (high dose) vs. 9.6%
(low dose) vs. 7.7%

0.9% (high dose) vs. 1.1%
(low dose) vs. 2.9%

IgE inhibitor
(chronic
spontaneous
urticaria)

Omalizumab45

(n = 323)
1.3% (high dose) vs. 1.3%
(low dose) vs. 1.3%

12.7% (high dose) vs. 17.1%
(low dose) vs. 16.5%

0% (high dose) vs. 1.3%
(low dose) vs. 2.5%

Janus kinase
inhibitors

(atopic dermatitis)

Baricitinib46

(n = 1239; 2 trials)
3.2% (high dose) vs. 2.8%
(low dose) vs. 2.2%

8.9% (high dose) vs. 13.9%
(low dose) vs. 11.4%

1.2% (high dose) vs. 4.0%
(low dose) vs. 3.0%

PDE-4 inhibitors
(psoriasis)

Apremilast47

(n = 844)
10.2% vs. 7.4% 7.3% vs. 8.2% Nil in placebo-controlled

period
Anti B-cell (anti-
CD20)†

Rituximab48

(n = 520;
rheumatoid
arthritis trial)

7.8% vs. 6.7% 7.5% vs. 5.7% 2.3% vs. 1.4%

Imbalances of greater than twofold between treatment and placebo have been bolded.
NA, not available. URTI, upper respiratory tract infection.
†Rates of serious infection in patients with rheumatoid arthritis treated with rituximab appear to be dose related; serious infections that

have been reported include HBV reactivation, Pneumocystis carinii and JC virus.
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• Conventional immunomodulators should be withheld for
31 days from infection onset and recommenced after
complete resolution of illness and/or confirmation of
negative PCR testing indicating no viral shedding.

• Clinicians should maintain a high index suspicion for sev-
ere infection if discontinuation of immunomodulators is
not possible or limited recovery despite discontinuation.

Organ Transplant/Bone marrow transplant
patients

• Solid organ transplant/bonemarrow patients: it is essential
that the patient and their immediate close contacts strictly
adhere to isolation and other preventativemeasures.

• Immunosuppressive treatments (e.g. prednisone, ciclos-
porin, tacrolimus, azathioprine and mycophenolate)
should not be altered without obtaining specific advice
from the transplant physician/surgeon.

Initiation of immunomodulators during the
COVID-19 pandemic

• Until further evidence is available, we advise caution
commencing new immunomodulators until the pan-
demic is controlled.

• Initiation of immunomodulators in patients who suffer
from severe skin disease should be made in conjunction
with the patient; an informed decision needs to be made
with risks and benefits clearly outlined.

• Caution should be exercised when initiating
immunomodulatory agents associated with a definite
increased risk of severe infection especially TNF-alpha
inhibitors, rituximab and some non-biologic
immunomodulators. Reduced doses may be considered.

Preventative measures during COVID-19
pandemic

In all patients, we emphasise the importance of preventa-
tive measures to minimise human-to-human transmission,
including but not limited to:19

• Regular washing of hands with soap and water; espe-
cially prior to applying creams to the face and body.
Delay using emollient hand creams for 10–30 min after
washing hands.

• Avoid touching of face, eyes or mouth with unwashed
hands.

• Covering mouth and nose whilst coughing or sneezing.
• Avoiding overseas or interstate travel.
• Staying at home unless for medical care or necessary
work.

• Avoid sharing of household items such as cutlery and
towels.

• Regular cleaning of high-touch everyday objects.
• Wearing a face mask is not necessary if you are well.
• Practice good social-distancing techniques - this includes
standing at least a metre and a half from the person
standing next to you.

• Stop shaking hands, hongi, kissing or hugging as a greet-
ing.

• Avoiding large gatherings, crowded places, or enclosed
spaces (e.g. lifts).

• For cleaning around the house, any usual household
detergent should be effective at killing SARS-CoV-2.

• Follow the current advice from your state/federal gov-
ernment regarding non-essential activities.

In addition, we recommend annual influenza vaccination
(except live intranasal influenza vaccines) for all and
pneumococcal vaccination in appropriate populations. Note
that vaccine effectiveness may be diminished by higher
dosages of some immunomodulators.

Follow-up of dermatology patients on
immunomodulators

In addition to minimising risk, it is important to consider
rational use of health-care resources during the COVID-19
pandemic:

• Consider conducting follow-up visits by telemedicine.20

• Consider reducing the frequency of routine monitoring
investigations.21

• Re-enforce advice to improve comorbidities, in particular
smoking and obesity.

• For omalizumab, after the first injections, consider let-
ting patients self inject at home.

CONCLUSION

This consensus statement draws upon the knowledge and
experience of dermatologists specialised in the care of the
immunosuppressed patient. More data and studies are
required in characterising COVID-19 disease and its

Table 3 Possible lower dosages of immunomodulators

Agent
Elimination
half-life Possible lower dose

Azathioprine 5 h Reduce to ≤0.5 mg/kg/day
Ciclosporin 5–18 h Reduce to ≤1 mg/kg/day
Methotrexate 25–30 h Reduce to ≤10 mg/week
Mycophenolate
mofetil

8–16 h Reduce to ≤1 g/day
(mycophenolic acid to <720
mg/day)

Systemic
corticosteroids

Predniso(lo)
ne 3–4 h

Reduce to 10 mg/day prednisone
equivalent in a graduated
manner.

Retinoids Isotretinoin
10–20 h

Acitretin
49 h

Alitretinoin
2–10 h

No dose adjustment required.

Biologics Variable Dose reduction often not possible
but consider extending the
time between dosages.

Temporary discontinuation
should be evaluated on a case-
by-case basis.
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management in patients on immunomodulants. Ultimately,
we advocate for a cautious clinical approach in this rapidly
evolving global health emergency.
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