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Abstract Data on the tolerability and response to biologic therapies for type 2 immune disorders in the 
context of coronavirus disease 2019 (COVID-19) are currently lacking. Our survey aimed at assessing the 
adherence of patients to dupilumab therapy and the risk of the severe acute respiratory syndrome coro- 
navirus 2 (SARS-CoV-2) infection. A total of 80 patients with atopic dermatitis treated with dupilumab 
completed a web-based survey. Of the 80 patients, 7 discontinued dupilumab owing to concerns and diffi- 
culties related to COVID-19. Our sample was highly susceptible to viral infection owing to the frequency 
of risk factors including living in high SARS-CoV-2 burden areas, such as in Northern Italy; having co- 
morbidities, such as asthma, diabetes, and cardiovascular disease; and being of advanced age. Older pa- 
tients in our sample are particularly exposed to the risk of COVID-19–related cytokine storm, triggered 
by excessive interleukin-4 production and type 2 immune response. One patient contracted SARS-CoV-2 
infection without the progression of COVID-19 despite continuing scheduled dupilumab treatment. Be- 
cause evidence on the appropriate management of biologic therapy in the setting of COVID-19 is lacking, 
the collection of clinical data from patients in treatment with dupilumab is a valuable addition to current 
clinical practice. Our survey provides a contribution to the understanding of the tolerability and response 
to dupilumab during COVID-19 and suggests a feasible and effective approach to patients being treated 
with biologics even when social distancing is required. 
© 2021 Elsevier Inc. All rights reserved. 

 

 

 

 

 

 

 

 

Introduction 

Dupilumab, an anti–interleukin (IL)-4/IL-13 human mon-
oclonal antibody, is the first biologic treatment approved by
the European Medicines Agency and the Food and Drug Ad-

ministration in 2017 for the treatment of moderate-to-severe 

✩ How does COVID-19 impact atopic dermatitis patients in dupilumab 
therapy? An investigative online survey 
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atopic dermatitis (AD) in patients who are candidates for sys-
temic therapy. 1-3 The drug is a powerful suppressor of type
2 cytokine production, being an inhibitor of IL-4/IL-13 re-
ceptors. 4 It is also currently being evaluated for its potential
application in other allergic diseases, including asthma 5 and
chronic rhinosinusitis with nasal polyps. 6 

Owing to its high rate of contagion and the shocking rate
of spread, the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) infection has raised worldwide concern
about the use of biologic therapies during the pandemic. 7 

There has been a lack of knowledge about the possible inter-
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ference of immune-modulating drugs with the coronavirus
disease 2019 (COVID-19)–associated cytokine storm and
their potential role in promoting viral replication and lethal-
ity. 8 The many restrictions on interpersonal contacts, espe-
cially in medical practice, have created a significant problem
for the management and follow-up of patients receiving bio-
logics. 

The use of biologic drugs selectively targeting type 2 in-
flammatory mediators may be considered safe in the current
epidemic setting. The European Task Force on Atopic Der-
matitis recently stated that “targeted treatment selectively in-
terfering with type-2 inflammation such as dupilumab is not
considered to increase the risk for viral infections.”9 This is
contrary to traditional immunosuppressive therapies, includ-
ing cyclosporine and methotrexate, that should be avoided in
the COVID-19 era. 9 According to the evidence gathered to
date from clinical studies, biologic immunomodulating ther-
apies should not be discontinued, in spite of COVID-19 in-
fectivity 

10 ; however, the role of these therapies during the
current pandemic is yet to be clarified, and additional real-
life data must be collected. 11 

Compounding the problem are the current restrictions
placed on health care facilities. Hospitals are considered a
possible source of infection,;therefore,access and the num-
ber of procedures performed has been reduced dramatically.
It can be a challenge for physicians to promote therapeutic
continuity in patients suffering from chronic disorders and at
the same time to minimize hospital exposure. A strategy to
address the issue is teledermatology. 

The aim of our study was to investigate the patient’s per-
spective on dupilumab treatment in the setting of COVID-19,
using a purposely designed online survey. The questionnaire
addressed the effects of COVID-19 on the management of
treatment. Each patient was provided information about ad-
herence to dupilumab therapy and activity of AD, as to im-
provement, worsening, or stability. These data allowed us to
assess the quality of life of patients and their tolerability to
dupilumab during the COVID-19 epidemic. 

Materials and methods 

A total of 80 Italian patients aged ≥18 years, with
moderate-to-severe AD, and treated with dupilumab were
included in the survey. Median duration of treatment was
6 months (range: 1–18 months). All subjects, irrespective
of survey completion, received monthly (T1 = February,
T2 = March, T3 = April) follow-up phone calls to col-
lect patient-reported outcomes regarding itch numeric rating
scale (NRS), sleep NRS, and severity NRS. 

All patients receiving dupilumab during the lockdown pe-
riod, February 3, 2020 to May 29, 2020, were approached in
the course of a routine teleconsultation and asked to com-
plete the survey. Patients who provided consent were given a
link to the online survey. 
Each patient was given the same online questionnaire
(Google forms; Google LLC, Menlo Park, CA) in the Ital-
ian language. All answers were self-reported. No personal
data, such as name, e-mail address, or internet protocol ad-
dress, were requested to preserve the patient’s anonymity. No
patient received remuneration for participating in the study. 

The questionnaire investigated the following aspects: de-
mographic characteristics including age, sex, and residence;
clinical characteristics including personal history focused
on risk factors for COVID-19; recent flu-like symptoms;
and management of dupilumab therapy during national lock-
down. 

Statistical analysis 

Data were reviewed for potential confounders before any sta-
tistical analysis was performed. Descriptive statistics were
performed. Quantitative variables were expressed as median
(range) or mean ± standard deviation, as appropriate. Qual-
itative variables were described as frequency and percent-
age. Patient-reported outcomes were expressed using an NRS
collected at monthly intervals (T1 = February, T2 = March,
T3 = April). Outcomes at T1 and T3 were compared by us-
ing the Wilcoxon signed-rank test, a nonparametric test for
comparing two related samples. Measurements at T1-T2-T3
were compared by using the Friedman test, a nonparametric
statistical test that detects eventual differences across serial
measurements. A value of P < .05 was considered statisti-
cally significant. 

Results 

We enrolled 80 patients in the study, 39 men(48.8%) and
41 women(51.2%), with a median age of 31.5 years (18-89
years). Of the 80 enrolled patients, 59 completed the online
questionnaire, with a response rate of 73.8%. Our sample was
representative of both higher-risk and lower-risk regions in
Italy, because 12 patients (15%) lived in such high-risk areas
as Veneto and Lombardy, and 56 patients lived in the lower-
risk area of Lazio. Of the patients who completed the online
questionnaire, 11 reported direct exposure to the COVID-
19 infection, after contact with acquaintances, relatives, and
coworkers in 6, 3, and 2 cases testing positive, respectively.
A total of 40 patients (50.0%) had at least one comorbidity
associated with increased susceptibility to SARS-CoV-2. Of
responding patients, 36 (45%) were diagnosed with asthma,
which is associated with up to 35% to 45% cases of AD as
well as with increased susceptibility to viral respiratory in-
fection. 12 Six patients (7.5%) had cardiovascular disease, one
had diabetes mellitus, and one had a history of pneumonia.
Only eight patients (10%) received the seasonal flu vaccine. 

We also monitored adherence to the therapeutic protocol.
A total of 73 patients continued receiving dupilumab at the
standard dosing every 2 weeks. All these patients had a posi-
tive response to treatment and did not suffer from any compli-
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Table 1 Patient-reported outcomes of 80 patients affected by 
atopic dermatitis treated with dupilumab during the COVID-19 
pandemic 

Patient-reported outcomes 

NRS pruritus median 
[range] 
- T1 2 [0–8] P = .62189 ∗

-T2 2 [0–8] ns 
-T3 2 [0–7] 
NRS sleep median [range] 
-T1 0 [0–9] P = .72253 ∗

-T2 0 [0–7] ns 
-T3 0 [0–6] 
NRS severity median 
[range] 
-T1 2.5 [0–6] P = .18731 ∗

-T2 2.5 [0–7] ns 
-T3 2.5 [0–5] 

COVID-19, coronavirus disease 2019; NRS, numeric rating scale (1-10); 
ns, not significant. 

∗ Comparison among T1-T2-T3 measurements was performed by us- 
ing the Friedman test with repeated measures (T1 = February 2020, 
T2 = March 2020, T3 = April 2020). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 Personal characteristics and clinical features of 80 pa- 
tients affected by atopic dermatitis treated with dupilumab dur- 
ing the COVID-19 pandemic 

Patient characteristics 

Response rate, n (%) 59 73.8% 

Sex, n (%) 
Men 39 48.8% 

Women 41 51.2% 

Age, median [range] 31.5 [18–89] y 
EASI (last assessment before 
lockdown), mean ± SD 

9.10 ± 11.27 

High SARS-CoV-2 burden 
geographical setting, n (%) 

12 15% 

Comorbidities, n (%) 
Asthma and airway disease 36 45% 

Cardiometabolic disorders 3 3.8% 

both 1 1.2% 

TOTAL 40 50% 

Treatment interruption, n (%) 
Personal decision 5 6.3% 

Difficulty consulting physician 1 1.2% 

Difficulty drug supplies 1 1.2% 

TOTAL 7 8.8% 

Flu-like symptoms, n (%) 7 8.8% 

Fever > 37.5 °C, n (%) 2 2.5% 

Symptom duration, n (%) 
˂1 wk 5 6.3% 

7-14 d 1 1.2% 

˃14 d 1 1.2% 

Positive SARS-CoV-2 PCR, n (%) 1 1.2% 

COVID-19, coronavirus disease 2019; EASI, eczema area and severity 
index; PCR, polymerase chain reaction; SARS-CoV-2, severe acute res- 
piratory syndrome coronavirus 2; SD, standard deviation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cation or concomitant disease. A few patients (7) interrupted
treatment, five owing to personal concerns, one owing to dif-
ficulty in retrieving the drug, and one following recommen-
dations of a physician. In the course of monthly telephone
contacts, all patients were asked to report the intensity of pru-
ritus, of sleep disturbances related to AD, and the perceived
severity of cutaneous lesions. 

Patient-reported outcomes were measured using NRS at
monthly intervals (T1 = February, T2 = March, T3 = April)
to highlight trends associated to a change in disease
( Table 1 ). No statistically significant differences between
outcomes at T1 and T3 was demonstrated with the Wilcoxon
signed-rank test for pruritus score ( P = .4654), sleep symp-
toms ( P = .88076), or lesion severity score ( P = .19706).
No statistically significant differences across T1-T2-T3 were
demonstrated with the Friedman test for repeated mea-
sures for pruritus score ( P = .62189), sleep symptoms
( P = .72253), and lesion severity score ( P = .18731). 

Only seven (8.8%) patients in our sample complained of
flu-like symptoms, despite their unfavorable risk profile char-
acterized by the following: comorbidities associated with
increased susceptibility to viral respiratory infection, travel
within high-risk areas, or potential exposure to SARS-CoV-
2. The symptoms resolved within 1 week in five patients, and
in two patients symptoms lasted either up to 2 weeks or > 2
weeks. The latter two cases were associated with a high fever
> 37.5 °C. In addition, three patients (3.8%) were subjected
to quarantine, and three underwent nasopharyngeal swab for
virus RNA, with one positive result. Patient characteristics
and examination variables are described in Table 2 . 
Discussion 

Dupilumab is a human IgG monoclonal antibody directed
against the α subunit of IL-4R. Its binding restricts signal-
ing induced by IL-4 and IL-13, key cytokines of type 2 in-
flammation, and fundamental players in the pathogenesis of
AD. These cytokines are able to downregulate the expression
of epidermal barrier genes contributing to epidermal barrier
disruption. IL-4 and IL-13 are known to enhance the release
of proinflammatory cytokines, histamine, and other potent
mediators of inflammation. 13 Finally, activation of the IL-
4/IL-13 receptor and histamine receptors on nerve fibers is
responsible for the enhanced sensation of pruritus due to hy-
peractivation of dermal sensory nervous fibers. 14 

The immune pathogenesis of SARS-CoV-2 recognizes
several proinflammatory cytokines—such as IL-6, TNF, IL-
1beta, and IL-17—each a known contributor to the COVID-
19–related cytokine storm, the ultimate cause of multiorgan
failure and death in most patients with COVID-19. 15 Inter-
feron production seems to be downregulated in COVID-19
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infection, as a mechanism to delay clearance of the virus
from the organism. 16 

Hypothetically, the use of biologics that are highly se-
lective for a single cytokine, such as anti-IL-6 tocilizumab
or anti IL-1beta anakinra, could constitute a potential ther-
apeutic option in the treatment of COVID-19. 17 Recent evi-
dence in the literature has highlighted that dupilumab does
not worsen the clinical condition in subjects with SARS-
CoV-2 infection, possibly owing to the neutralization of spe-
cific inflammatory mediators rather than to broad immuno-
suppression. 18 

A recent study investigated the potential role of
dupilumab in positively modulating the inflammatory
response in advanced COVID-19 infection. IL-4 is hypothe-
sized to be a major driver of the cytokine storm, especially
in the older population, and of the fatal hemophagocytic
lymphohistiocytosis syndrome. IL-4 is universally known
for its role in inflammatory lung diseases including asthma
and some endotypes of chronic obstructive pulmonary dis-
ease. 19 In addition, patients with AD frequently have asthma
and rhinosinusitis. Dupilumab was recently approved for the
treatment of severe type 2 asthma that cannot be controlled
with previous-line drugs. In this setting, dupilumab could
protect patients not only from the risk of an asthmatic
exacerbation, but it could also reduce the susceptibility to
severe respiratory infection. 20 

These hypotheses are highly attractive, because they could
support the use of already approved agents in the manage-
ment of COVID-19, for which specific treatment is not yet
available. Such proposed mechanisms of action partially ex-
plain the safety profile of dupilumab and the success of ther-
apy during the current pandemic. Knowledge about the role
of dupilumab in individuals exposed to COVID-19 remains
largely lacking. 21 , 22 

Finally, there are no data on patients taking dupilumab
who received the newly available COVID-19 vaccines. Ac-
cording to a recent study assessing tetanus and meningococ-
cal vaccines after treatment with dupilumab, responses indi-
cated that non-live vaccines were apparently unaffected and
vaccination was not associated with adverse clinical events. 23

We hypothesize that COVID-19 vaccines could similarly
prove safe and immunogenic in adults with moderate-to-
severe AD treated with dupilumab; however, these specula-
tions require future testing in placebo-controlled trials. 

During our observation period, more than 240,000 cases
of SARS-CoV-2 infection had been diagnosed in Italy, ac-
counting for more than 34,000 deaths. 24 Despite the over-
all high risk of infection, 73 patients (91.2 %) continued
treatment with dupilumab at regular intervals. Patients in our
sample were exposed to risk factors for infection and com-
plications, including living in high-risk areas (15%), male
sex (48.8%), age > 65 years, and respiratory (45%) and car-
diometabolic (3.8%) comorbidities. Only seven patients in
our study complained of flu-like symptoms, with no patient
requiring hospitalization. The duration of symptoms was 1
week in five patients, as well as 2 and 3 weeks in the re-
maining two patients. One of these patients tested positive for
SARS-CoV-2 RNA. This patient continued regular adminis-
tration of dupilumab during the febrile phase of COVID-19
and showed no worsening of AD. 

Even if withdrawal from therapy is commonly suggested
in these cases, our decision to continue treatment was sup-
ported by the targeted anti-type 2 anti-inflammatory action of
dupilumab. Continuation of therapy allowed all our patients
to remain free from skin signs of active AD throughout the
course of the lockdown period. Finally, we recommend that
clinicians introduce surveys in their current medical practice
to strengthen patient reliance on the attending physicians and
to improve compliance with treatment, especially when per-
sonal interactions between patient and specialist are signifi-
cantly limited. 

Conclusions 

In line with published studies on the tolerability of
dupilumab in the COVID-19 era, our survey agrees with the
sustained use of this drug in such setting. 25 The purpose of
our study was to support the safety of dupilumab in a het-
erogenous population sample, including patients having sig-
nificant comorbidities and being elderly. 

Additional reports together with more robust clinical data
are required to elucidate the role of dupilumab and of other
monoclonal antibodies in the setting of SARS-CoV-2 infec-
tion. 11 Such studies as proposed should encourage the use of
biologics without reservation in the COVID-19 era and pro-
vide physicians with the solid evidence needed to guide their
decisions in daily practice. 

Conflict of interest 

The authors declare no conflict of interest. 

References 

1. Wollenberg A , Barbarot S , Bieber T , et al. Consensus-based European
guidelines for treatment of atopic eczema (atopic dermatitis) in adults
and children: Part II. J Eur Acad Dermatol Venereol . 2018;32:850–878 .

2. Shirley M . Dupilumab: first global approval. Drugs .
2017;77:1115–1121 . 

3. Thaçi D, L , Simpson E , Deleuran M , et al. Efficacy and safety of
dupilumab monotherapy in adults with moderate-to-severe atopic der-
matitis: a pooled analysis of two phase 3 randomized trials (LIB-
ERTY AD SOLO 1 and LIBERTY AD SOLO 2). J Dermatol Sci .
2019;94:266–275 . 

4. Gour N , Wills-Karp M . IL-4 and IL-13 signaling in allergic airway dis-
ease. Cytokine . 2015;75:68–78 . 

5. Busse WW , Maspero JF , Rabe KF , et al. Liberty asthma QUEST: phase
3 randomized, double-blind, placebo-controlled, parallel-group study to
evaluate dupilumab efficacy/safety in patients with uncontrolled, mod-
erate-to-severe asthma. Adv Ther . 2018;35:737–748 . 

6. Bachert C , Mannent L , Naclerio RM , et al. Effect of subcutaneous
dupilumab on nasal polyp burden in patients with chronic sinusitis and
nasal polyposis: a randomized clinical trial. JAMA . 2016;315:469–479 .

http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0001
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0001
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0001
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0001
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0001
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0002
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0002
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0003
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0003
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0003
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0003
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0003
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0004
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0004
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0004
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0005
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0005
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0005
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0005
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0005
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0006
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0006
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0006
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0006
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0006


COVID-19: Important updates and developments 1087 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. Morais-Almeida M , Aguiar R , Martin B , et al. COVID-19, asthma, and
biological therapies: what we need to know. World Allergy Organ J .
2020;13 . 

8. Ricardo JW , Lipner SR . Considerations for safety in the use of systemic
medications for psoriasis and atopic dermatitis during the COVID-19
pandemic. Dermatol Ther . 2020;33:e13687 . 

9. Wollenberg A , Flohr C , Simon D , et al. European Task Force on Atopic
Dermatitis statement on severe acute respiratory syndrome coronavirus
2 (SARS-Cov-2) infection and atopic dermatitis. J Eur Acad Dermatol
Venereol . 2020;34:e241–e242 . 

10. Carugno A , Raponi F , Locatelli AG , et al. No evidence of increased
risk for coronavirus disease 2019 (COVID-19) in patients treated with
dupilumab for atopic dermatitis in a high-epidemic area – Bergamo,
Lombardy, Italy. J Eur Acad Dermatol Venereol . 2020;34:e433–e434 . 

11. Kearns DG , Uppal S , Chat VS , Wu JJ . Assessing the risk of dupilumab
use for atopic dermatitis during the COVID-19 pandemic. J Am Acad
Dermatol . 2020;83:e251–e252 . 

12. Spergel JM . From atopic dermatitis to asthma: the atopic march. Ann
Allergy Asthma Immunol . 2010;105:99–106 . 

13. Gandhi NA , Bennett BL , Graham NMH , Pirozzi G , Stahl N , Yancopou-
los GD . Targeting key proximal drivers of type 2 inflammation in dis-
ease. Nat Rev Drug Discov . 2016;15:35–50 . 

14. Mollanazar NK , Smith PK , Yosipovitch G . Mediators of chronic pruri-
tus in atopic dermatitis: Getting the itch out? Clin Rev Allergy Immunol .
2016;51:263–292 . 

15. Vabret N , Britton GJ , Gruber C , et al. Immunology of COVID-19: cur-
rent state of the science. Immunity . 2020;52:910–941 . 

16. Lokugamage KG , Hage A , de Vries M , et al. Type I interferon
susceptibility distinguishes SARS-CoV-2 from SARS-CoV. J Virol .
2020;94:e01410–e01420 . 
17. Lega S , Naviglio S , Volpi S , Tommasini A . Recent insight into SARS–
CoV2 immunopathology and rationale for potential treatment and pre-
ventive strategies in COVID-19. Vaccines (Basel) . 2020;8:224 . 

18. Ferrucci S , Romagnuolo M , Angileri L , Berti E , Tavecchio S . Safety of
dupilumab in severe atopic dermatitis and infection of Covid-19: two
case reports. J Eur Acad Dermatol Venereol . 2020;34:e303–e304 . 

19. Geraci J, Hawill B. Repurposing Dupilumab May Treat Advanced
COVID-19 Patients With Severe Acute Respiratory Syndrome By Miti-
gating Cytokine Storm. OSF Prepr. Published online 2020. accessed 09
Nov 2020. doi:10.31219/osf.io/hk7ep 

20. Napolitano M, Patruno C, Ruggiero A, Nocerino M, Fabbrocini G.
Safety of dupilumab in atopic patients during COVID-19 outbreak [e-
pub ahead of print]. J Dermatolog Treat . 2020 accessed 09 Nov 2020.
doi: 10.1080/09546634.2020.1771257 . 

21. Caroppo F , Biolo G . Belloni Fortina A. SARS-CoV-2 asymptomatic in-
fection in a patient under treatment with dupilumab. J Eur Acad Der-
matol Venereol . 2020;34:e368 . 

22. Förster-Ruhrmann U , Szczepek AJ , Bachert C , Olze H . COVID-19 in
a patient with severe chronic rhinosinusitis with nasal polyps during
therapy with dupilumab. J Allergy Clin Immunol . 2020;146:218–220
e2 . 

23. Blauvelt A , Simpson EL , Tyring SK , et al. Dupilumab does not affect
correlates of vaccine-induced immunity: a randomized, placebo-con-
trolled trial in adults with moderate-to-severe atopic dermatitis. J Am
Acad Dermatol . 2019;80:158–167 e1 . 

24. Johns Hopkins Coronavirus Resource Center. Available at:
https://coronavirus.jhu.edu. Accessed August 7, 2020. 

25. Rossi M , Rovati C , Arisi M , Soglia S , Calzavara-Pinton P . Management
of adult patients with severe atopic dermatitis treated with dupilumab
during COVID-19 pandemic: a single-center real-life experience. Der-
matol Ther . 2020;33:e13765 . 

http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0007
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0007
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0007
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0007
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0007
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0008
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0008
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0008
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0009
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0009
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0009
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0009
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0009
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0010
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0010
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0010
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0010
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0010
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0011
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0011
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0011
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0011
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0011
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0012
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0012
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0013
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0013
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0013
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0013
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0013
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0013
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0013
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0014
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0014
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0014
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0014
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0015
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0015
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0015
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0015
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0015
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0016
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0016
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0016
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0016
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0016
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0017
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0017
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0017
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0017
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0017
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0018
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0018
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0018
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0018
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0018
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0018
https://doi.org/10.1080/09546634.2020.1771257
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0021
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0021
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0021
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0022
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0022
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0022
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0022
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0022
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0023
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0023
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0023
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0023
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0023
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0025
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0025
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0025
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0025
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0025
http://refhub.elsevier.com/S0738-081X(21)00138-3/sbref0025

	Impact of COVID-19 on patients with atopic dermatitis
	Introduction
	Materials and methods
	Statistical analysis

	Results
	Discussion
	Conclusions
	Conflict of interest
	References


