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1  |  INTRODUC TION

Coronavirus disease 2019 (COVID- 19) is caused by severe acute 
respiratory syndrome coronavirus 2 (SARS- CoV- 2).1 In Japan, the 
first case was identified in January 2020, and the COVID- 19 pan-
demic has substantially worsened since. A state of emergency was 
declared in both metropolitan and provincial areas. Our hospital is 
located in Tochigi and a state of emergency was declared between 
14 January and 7 February 2021. Based on the published informa-
tion from Japan Broadcasting Corporation, the number of infected 

patients was 432 792 in Japan from January 2020 to February 
2021, and 4093 in Tochigi. The global COVID- 19 pandemic is on-
going, and has affected both daily life and medical care around 
the world.

Inflammatory skin diseases, such as psoriasis, palmoplantar 
pustulosis (PPP), atopic dermatitis (AD), and hidradenitis suppu-
rativa (HS), are characterized by the activation of the innate and 
adaptive immune system via the production of pro- inflammatory 
cytokines.2– 6 Over the last decade, biologics have been de-
veloped and approved for the treatment of inflammatory skin 
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Abstract
Coronavirus disease 2019 (COVID- 19) is caused by severe acute respiratory syndrome 
coronavirus 2 (SARS- CoV- 2). The ongoing COVID- 19 pandemic has affected both daily 
life and medical care; therefore, the aim of this study was to analyze the use of biologics 
for inflammatory skin diseases during the COVID- 19 pandemic in our hospital. The ob-
servation period was between 1 January 2020 and 23 February 2021. In this study, we 
enrolled 227 patients with psoriasis, six patients with palmoplantar pustulosis (PPP), 69 
patients with atopic dermatitis (AD), and five patients with hidradenitis suppurativa (HS). 
Bioswitch was performed in 25 patients with psoriasis (11.0%). Biologics were discontin-
ued in 14 patients with psoriasis (6.2%), 10 patients with AD (14.5%), and four patients 
with HS (80.0%); they were not discontinued in patients with PPP. The introduction of bi-
ologics was observed in 27 patients with psoriasis (11.9%), four patients with PPP (66.7%), 
33 patients with AD (47.8%), and two patients with HS (40.0%). The use of telephone 
consultations was observed in four patients with psoriasis and two patients with AD. One 
patient, who received adalimumab for the treatment of psoriatic arthritis, suffered from 
COVID- 19 and recovered after a mild course. In conclusion, we report our experience 
regarding the use of biologic drugs for inflammatory skin diseases. The use of biologics 
seemed safe for use amidst COVID- 19 infection during the observation period; however, 
further observation on a larger number of patients is required to confirm the risks and 
benefits of biologic use in the COVID- 19 era.
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diseases. Recent therapeutic developments have been remark-
able; as of February 2021, 10 biologics were available for the 
treatment of psoriasis in Japan: three tumor necrosis factor 
(TNF) inhibitors, adalimumab (ADA), certolizumab pegol (CTZ), 
and infliximab (IFX); one interleukin (IL)- 12/23 inhibitor, usteki-
numab (UST); three IL- 23 inhibitors, guselkumab (GUS), risanki-
zumab (RIS), and tildrakizumab (TIL); and three IL- 17 inhibitors, 
secukinumab (SEC), ixekizumab (IXE), and brodalumab (BRO). 
GUS has been used for the treatment of PPP, while dupilumab 
(DUP), which inhibits IL- 4 and IL- 13, has been used for AD, and 
ADA for HS. Biologics can provide significant symptomatic im-
provement that cannot be obtained with other types of ther-
apies;7– 10 however, it is unclear whether they suppress the 
immune system and increase the risk of COVID- 19. Despite the 
severity of the disease, patients might discontinue their treat-
ment, as well as hesitate to start biologic therapy or visit our 
hospital during the COVID- 19 pandemic, for fear of infection. 
In this study, we analyzed the trend of biologic use for psoria-
sis, PPP, AD, and HS during the COVID- 19 pandemic at the Jichi 
Medical University, Japan.

2  |  METHODS

This study was approved by the Ethical Committee of Jichi Medical 
University.

2.1  |  Patients

Patients with psoriasis, PPP, AD, or HS who received biologic 
therapy between 1 January 2020 and 28 February 2021 at the 
Jichi Medical University were enrolled in this study; the data were 
retrospectively collected from the electronic medical records. A 
survey was designed to acquire information regarding patients’ 
characteristics, prior medical history and comorbidities, the inci-
dence of COVID- 19, discontinuation and introduction of biolog-
ics, and use of telephone consultations. In patients with psoriasis, 
bioswitch was also analyzed for each drug and each type of pso-
riasis; the types of psoriasis included psoriasis vulgaris (PsO), 
psoriatic arthritis (PsA), generalized pustular psoriasis (GPP), and 
erythrodermic psoriasis (EP).

2.2  |  Assessments

For psoriasis, the severity of skin lesions was evaluated using the 
Psoriasis Area and Severity Index (PASI).11 For PPP, the severity was 
evaluated using the PPP Area and Severity Index (PPPASI).12 The se-
verity of AD was evaluated via the Investigators’ Global Assessment 
(IGA) and Eczema Area and Severity Index (EASI),13,14 while that of 
HS was evaluated by the Hurley clinical grading system.15

3  |  RESULTS

3.1  |  Patients’ characteristics

A total of 227 patients with psoriasis were enrolled in this study, 
of which 159 (70.0%) were male and 68 (30.0%) were female 
(Table 1); the average (mean ± standard deviation [SD]) age of the 
patients was 54.4 ± 14.4 years. A total of 58 patients (male: 38 
cases, 25.6%; female: 20 cases) were aged 65 years and older. The 
most prevalent type of inflammatory skin disease was PsO (131 
cases [57.7%]), followed by PsA (84 cases [37.0%]), GPP (nine cases 
[4.0%]), and EP (three cases [1.3%]) (data not shown). Medical his-
tory and comorbidities included obesity (body mass index [BMI] 
>30) (25 cases [11.0%]; male: 16 cases; female: nine cases), type 2 
diabetes mellitus (DM) (46 cases [20.3%]; male: 36 cases; female: 
10 cases), chronic kidney disease (CKD) (13 cases [5.7%]; male: 10 
cases; female: three cases), chronic obstructive pulmonary dis-
ease (COPD) (eight cases [3.5%]; male: five cases; female: three 
cases), cancer (14 cases [6.2%]; male: 10 cases; female: four cases), 
cardiovascular disease (15 cases [6.6%]; male: 10 cases; female: 
five cases), and pregnancy (one case [0.4%]); a history of smoking 
was observed in 124 patients (54.6%; male: 103 cases; female: 21 
cases). COVID- 19 was confirmed in one male patient with PsA, 
who was hospitalized and fully recovered. The average duration 
of current therapy was 33.7 ± 28.8 months, and included ADA (36 
cases [15.9%]), CTZ (five cases [2.2%]), IFX (18 cases [7.9%]), UST 
(22 cases [9.7%]), GUS (30 cases [13.2%]), RIS (30 cases [13.2%]), 
TIL (two cases [0.9%]), BRO (23 cases [10.1%]), IXE (31 cases 
[13.7%]), and SEC (30 cases [13.2%]).

A total of six patients with PPP were enrolled in this study (one 
[16.7%] male and five [83.3%] females; Table 1). The average age 
of the patients was 55.7 ± 11.1 years; one female patient (16.7%) 
was 65 years and older. The patients did not exhibit obesity, type 
2 DM, CKD, COPD, cancer, cardiovascular disease, or pregnancy, 
while a history of smoking was observed in three cases (50.0%; male: 
one case; female: two cases). The average duration of therapy was 
12.3 ± 2.4 months.

For AD, a total of 69 patients were enrolled in this study; 50 
(72.5%) were male and 19 (27.5%) were female (Table 1). The average 
age of the patients was 35.6 ± 12.7 years; three patients (4.3%; male: 
one case; female: two cases) were aged 65 years and older. Medical 
history and comorbidities included obesity (five patients [7.2%]; 
male: two cases; female: three cases) and cancer (one female case 
[1.4%]); a history of smoking was observed in 13 patients (18.8%; 
male: 11 cases; female: two cases). The average duration of therapy 
was 13.6 ± 8.0 months.

For HS, a total of five male patients were enrolled in this study 
(Table 1); the average age of the patients was 37.4 ± 12.7 years. 
Medical history and comorbidities included cardiovascular disease 
(one case [20.0%]) and CKD (one case [20.0%]), while a history of 
smoking was observed in three patients (60.0%). The average dura-
tion of therapy was 11.4 ± 6.2 months.
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3.2  |  Bioswitch for psoriasis

Bioswitch was performed in 25 patients with psoriasis (11.0%) dur-
ing the observation period (18 males and seven females; Table 2) 
due to the insufficient therapeutic effects; the average age of the 
patients was 54.0 ± 14.8 years. The number of switches from a TNF 
inhibitor to another TNF inhibitor or IL- 17 inhibitor were one and 
four cases, respectively. The number of switches from an IL- 12/23 

inhibitor to either an IL- 23 inhibitor or IL- 17 inhibitor were three and 
one case, respectively. The number of switches from an IL- 23 inhibi-
tor to another IL- 23 inhibitor or IL- 17 inhibitor were five and two 
cases, respectively. The number of switches from an IL- 17 inhibitor 
to a TNF inhibitor or another IL- 17 inhibitor were five and four cases, 
respectively. Focusing on each type of psoriasis, bioswitch was per-
formed in 12 patients with PsO, 10 patients with PsA, two patients 
with GPP, and one patient with EP (Table S1).

TA B L E  1  Demographic and clinical characteristics of patients with psoriasis, palmoplantar pustulosis, atopic dermatitis, and hidradenitis 
suppurativa

Psoriasis Palmoplantar pustulosis Atopic dermatitis
Hidradenitis 
suppurativa

Number of patients 227 6 69 5

Male : female 159:68 1:5 50:19 5:0

Age (years), mean ± SD 54.4 ± 14.4 55.7 ± 11.1 35.6 ± 12.7 37.4 ± 12.7

Age >65 (year) 58 (male, 38; female, 20) 1 (female, 1) 3 (male, 1; female, 2) 0

Past history and comorbidity

Obesity (BMI >30) 25 (male, 16; female, 9) 0 5 (male, 2; female, 3) 0

Type 2 DM 46 (male, 36; female, 10) 0 0 0

CKD 13 (male, 10; female, 3) 0 0 1

COPD 8 (male, 5; female, 3) 0 0 0

Cancer 14 (male, 10; female, 4) 0 1 (male, 0; female, 1) 0

Cardiovascular disease 15 (male, 10; female, 5) 0 0 1

Pregnancy 1 0 0 0

Smoking history 124 (male, 103; female, 21) 3 (male, 1; female 2) 13 (male, 11; female 2) 3

Positive for COVID- 19 1 0 0 0

Suspicious for COVID- 19 0 0 0 0

Hospitalized for 
COVID- 19

1 0 0 0

Died of COVID- 19 0 0 0 0

Duration of therapy 
(months), mean ± SD

33.7 ± 28.8 12.3 ± 2.4 13.6 ± 8.0 11.4 ± 6.2

Biologics TNF inhibitors 59 IL- 23 inhibitor 6 IL- 4/13 
inhibitor

69 TNF inhibitor 5

Adalimumab 36 Guselkumab 6 Dupilumab 69 Adalimumab 5

Certolizumab pegol 5

Infliximab 18

IL- 12/23 inhibitor 22

Ustekinumab 22

IL- 23 inhibitors 62

Guselkumab 30

Risankizumab 30

Tildrakizumab 2

IL- 17 inhibitors 84

Brodalumab 23

Ixekizumab 31

Secukinumab 30

Abbreviations: BMI, body mass index; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; COVID- 19, coronavirus disease 
2019; DM, diabetes mellitus; IL, interleukin; SD, standard deviation; TNF, tumor necrosis factor.
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3.3  |  Discontinuation and introduction of biologics

Biologics were discontinued in 14 patients with psoriasis (6.2%; 
eight males and six females) (Table 3); the average age of the patients 
was 55.9 ± 15.3 years, including ADA (two cases), IFX (three cases), 
UST (one case), GUS (two cases), RIS (one case), BRO (one case), IXE 
(two cases), and SEC (two cases) (Table S2). Of the 14 patients who 
discontinued biologic therapy, three were due to fear of COVID- 19 
infection (one patient with PsO treated with BRO, one patient with 
PsA treated with IFX, and one patient with PsA treated with SEC). 
Two patients discontinued their therapy autonomously (one patient 
with PsO treated with RIS and one patient with PsO treated with 
IXE), and four discontinued therapy due to comorbid malignancies 
(one patient with PsO treated with GUS, two patients with PsA 
treated with IFX, and one PsA treated with ADA). By contrast, the 
introduction of biologics was observed in 27 patients with psoria-
sis (11.9%; 15 males and 12 females; Table 3); the average age was 
51.6 ± 15.1 years, and the average PASI was 7.8 ± 2.3 (n = 23). The 
introduction of biologics included patients with ADA (two cases), 
GUS (two cases), RIS (12 cases), TIL (two cases), IXE (two cases), and 
SEC (seven cases) (Table S3).

For PPP, GUS was not discontinued during the observation pe-
riod (Table 3); by contrast, the introduction of GUS was observed in 
four patients (66.7%; one male and three females). The average age 
of the patients was 52.3 ± 5.9 years, and the average PPPASI was 
10.2 ± 7.4. Arthritis was observed in three female cases.

For AD, DUP was discontinued in 10 patients (14.5%; six males 
and four females; Table 3); the average age of the patients was 

30.4 ± 8.1 years. Of the 10 patients who discontinued biologic 
therapy, one was due to fear of COVID- 19 infection. By contrast, 
the introduction of DUP was observed in in 33 patients (47.8%; 
24 males and nine females). The average age of the patients was 
35.4 ± 13.7 years, and the average IGA and EASI were 3.3 ± 0.4 and 
25.8 ± 9.5, respectively.

For HS, ADA was discontinued in four male patients (80.0%; 
Table 3); the average age of the patients was 36.5 ± 14.0 years. Of 
the four patients who discontinued biologic therapy, one was due 
to fear of COVID- 19 infection. By contrast, the introduction of ADA 
was observed in two male patients (40.0%); the average age of the 
patients was 31.5 ± 9.5 years. Hurley stage III was observed in both 
cases.

3.4  |  Use of telephone consultations

In this study, a total of 307 patients with inflammatory skin diseases 
were enrolled; the use of telephone consultations was observed in 
six patients (0.2%; psoriasis: four cases; AD: two cases; Table S4). 
The number of use was 1– 3 times. There were no patients who con-
tinuously used telephone consultations.

4  |  DISCUSSION

A recent epidemiological study demonstrated that skin conditions, 
including psoriasis and AD, increased the risk of COVID- 19, but de-
creased the risk of a severe course.16 In a nationwide Korean cohort, 
allergic rhinitis and asthma, but not AD, were associated with an in-
creased susceptibility to SARS- CoV- 2 infection and severe clinical 
outcomes for COVID- 19.17 By contrast, no epidemiological studies 
have analyzed the association between PPP or HS and COVID- 19. 
Biologics used for treatment of psoriasis may be beneficial against 
COVID- 19,18 and DUP is not considered to increase the risk of viral 
infections.19 The Centers for Disease Control and Prevention classi-
fied the following comorbidities as established risk factors for severe 
COVID- 19: cancer, CKD, COPD, Down syndrome, heart conditions, 
immunocompromised state, obesity, pregnancy, sickle cell disease, 
smoking, and type 2 DM.20,21

In our study, one male patient who received ADA for the treat-
ment of PsA suffered from COVID- 19 during the observation period; 
he had a history of smoking, as well as type 2 DM and cardiovascular 
disease. His clinical course was mild, and he exhibited no noticeable 
symptoms other than a high fever, fully recovering after 7 days of 
hospitalization. His PsA symptoms were successfully treated with 
ADA (40 mg; every 2– 3 months), and COVID- 19 was confirmed 
2 months after the last administration; thus, the association be-
tween COVID- 19 and ADA was unclear.

At the beginning of the COVID- 19 pandemic, it was unknown 
whether biologics should be discontinued due to their immunosup-
pressive effects. The rate of discontinuation varied within different 
areas during the pandemic,22– 25 possibly due to the regional status 

TA B L E  2  Bioswitch in patients with psoriasis

Psoriasis

Number of patients 25

Male : female 18:7

Age (years), mean ± SD 54.0 ± 14.8

Target before bioswitch
Target after 
bioswitch

TNF TNF 1

IL- 23 0

IL- 17 4

IL- 12/23 TNF 0

IL- 23 3

IL- 17 1

IL- 23 TNF 0

IL- 23 5

IL- 17 2

IL- 17 TNF 5

IL- 23 0

IL- 17 4

Abbreviations: IL, interleukin; SD, standard deviation; TNF, tumor 
necrosis factor.
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of COVID- 19 and quality of information that patients acquired.26 In 
this study, the number of patients with psoriasis who discontinued 
their biologic drug treatment was 14 (6.2%), while the number of pa-
tients with PPP, AD, and HS was zero, 10 (14.5%), and four (80.0%), 
respectively. Fear of COVID- 19 resulted in the discontinuation of bi-
ologics in three patients with psoriasis (1.3%), one patient with AD 
(1.4%), and one patient with HS (20.0%).

Patients with severe inflammatory skin diseases require bio-
logics to control the disease severity, despite the COVID- 19 pan-
demic. For psoriasis, bioswitch was performed in 25 patients (11.0%) 
during the observation period. Biologic drugs were introduced in 27 
(11.9%), four (66.7%), 33 (47.8%), and two (40.0%) patients with pso-
riasis, PPP, AD, and HS, respectively. A national, multicenter, cross- 
sectional study showed that the incidence of severe COVID- 19 in 
patients with psoriasis receiving biologics did not increase during 
the treatment initiation period when compared with those during 
the maintenance period;27 fortunately, no cases of COVID- 19 were 
observed in our study after bioswitch or treatment initiation. As the 
region most affected by the infection, a state of emergency was 
declared in the Tochigi region between 14 January and 7 February 
2021; however, this did not seem to affect the use of biologics in 
our hospital.

As a result of the COVID- 19 pandemic, many restrictions have 
been put in place. In our study, two patients with psoriasis auton-
omously canceled scheduled visits and discontinued their therapy, 
possibly due to fear of COVID- 19. Telemedicine is therefore one 
of the most effective strategies to ensure adherence to treatment. 
The limitations of personal dermatological care of patients with skin 
diseases during the COVID- 19 pandemic can be partially compen-
sated by the extension of telemedicine as a convenient and safe 

method;28 however, only six patients made use of telephone consul-
tations in our hospital. The number of use was 1– 3 times, and there 
were no patients who continuously used telephone consultations. 
Additionally, although telephone consultations were performed on 
the day of the scheduled visits, the patients’ condition could not 
be visually assessed due to the lack of remote monitoring systems. 
An established system for telemedicine is thus required during the 
COVID- 19 pandemic, which may change the provision of medical 
care in the post- COVID- 19 era.

The limitations of this study include its nature as a single- center 
study, the small sample size, limited data from the medical records, 
retrospective analysis, and the absence of statistical analysis. 
Nevertheless, the aim of our study was not to investigate the inci-
dence of COVID- 19 infection, but to report the use of biologics for 
inflammatory skin diseases during the COVID- 19 pandemic.

In conclusion, we report our experience regarding the use of bio-
logics for psoriasis, PPP, AD, and HS during the COVID- 19 pandemic. 
To our knowledge, this is the first epidemiological study to exam-
ine the use of biologics for inflammatory skin diseases during the 
COVID- 19 pandemic in Japan. Confirming the efficacy and safety of 
biologic use would require more evidence- based data.
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TA B L E  3  Discontinuation and introduction of biologics in patients with psoriasis, palmoplantar pustulosis, atopic dermatitis, and 
hidradenitis suppurativa

Psoriasis Palmoplantar pustulosis Atopic dermatitis
Hidradenitis 
suppurativa

Discontinuation

Number of 
patients

14 0 10 4

Male : female 8:6 0:0 6:4 4:0

Age (year), 
mean ± SD

55.9 ± 15.3 – 30.4 ± 8.1 36.5 ± 14.0

Due to fear of 
COVID- 19

3 0 1 1

Introduction

Number of 
patients

27 4 33 2

Male : female 15:12 1:3 24:9 2:0

Age (years), 
mean ± SD

51.6 ± 15.1 52.3 ± 5.9 35.4 ± 13.7 31.5 ± 9.5

Severity PASI 7.8 ± 2.3 (n = 23) PPPASI, mean ± SD 10.2 ± 7.4 IGA, mean ± SD 3.3 ± 0.4 Hurley III

Arthritis Female, 3 EASI, mean ± SD 25.8 ± 9.5

Abbreviations: COVID- 19, Coronavirus disease 2019; EASI, Eczema Area and Severity Index; IGA, Investigators’ Global Assessment; PASI, Psoriasis 
Area and Severity Index; PPPASI, palmoplantar pustulosis area and severity index; SD, standard deviation.

https://orcid.org/0000-0003-3039-8331
https://orcid.org/0000-0003-3039-8331
https://orcid.org/0000-0002-7938-1947
https://orcid.org/0000-0002-7938-1947
https://orcid.org/0000-0001-5865-8487
https://orcid.org/0000-0001-5865-8487
https://orcid.org/0000-0002-1086-1803
https://orcid.org/0000-0002-1086-1803


1912  |    KADO et Al.

R E FE R E N C E S
 1. Hu B, Guo H, Zhou P, Shi ZL. Characteristics of SARS- CoV- 2 and 

COVID- 19. Nat Rev Microbiol. 2020;19:141– 54.
 2. Nestle FO, Kaplan DH, Barker J. Psoriasis. N Engl J Med. 

2009;361:496– 509.
 3. Boehncke WH, Schon MP. Psoriasis. Lancet. 2015;386:983– 94.
 4. Murakami M, Terui T. Palmoplantar pustulosis: current under-

standing of disease definition and pathomechanism. J Dermatol Sci. 
2020;98:13– 9.

 5. Furue M. Regulation of skin barrier function via competition be-
tween AHR Axis versus IL- 13/IL- 4JAKSTAT6/STAT3 Axis: patho-
genic and therapeutic implications in atopic dermatitis. J Clin Med. 
2020;9:3741.

 6. Nomura T. Hidradenitis suppurativa as a potential subtype of auto-
inflammatory keratinization disease. Front Immunol. 2020;11:847.

 7. Honma M, Hayashi K. Psoriasis: recent progress in molecular- 
targeted therapies. J Dermatol. 2021;48:761– 77.

 8. Terui T, Kobayashi S, Okubo Y, Murakami M, Zheng R, Morishima H, 
et al. Efficacy and safety of guselkumab in Japanese patients with 
palmoplantar pustulosis: a phase 3 randomized clinical trial. JAMA 
Dermatol. 2019;155:1153– 61.

 9. Miyano K, Tsunemi Y. Current treatments for atopic dermatitis in 
Japan. J Dermatol. 2021;48:140– 51.

 10. Morita A, Takahashi H, Ozawa K, Imafuku S, Takekuni N, Takahashi 
K, et al. Long- term analysis of adalimumab in Japanese patients with 
moderate to severe hidradenitis suppurativa: open- label phase 3 
results. J Dermatol. 2021;48:3– 13.

 11. Feldman SR, Krueger GG. Psoriasis assessment tools in clinical tri-
als. Ann Rheum Dis. 2005;64(Suppl 2):ii65– ii68.

 12. Bhushan M, Burden AD, McElhone K, James R, Vanhoutte FP, 
Griffiths CE. Oral liarozole in the treatment of palmoplantar pustu-
lar psoriasis: a randomized, double- blind, placebo- controlled study. 
Br J Dermatol. 2001;145:546– 53.

 13. Hanifin JM, Thurston M, Omoto M, Cherill R, Tofte SJ, Graeber 
M. The eczema area and severity index (EASI): assessment of re-
liability in atopic dermatitis. EASI Evaluator Group. Exp Dermatol. 
2001;10:11– 8.

 14. Rehal B, Armstrong AW. Health outcome measures in atopic 
dermatitis: a systematic review of trends in disease severity and 
quality- of- life instruments 1985– 2010. PLoS One. 2011;6:e17520.

 15. Alikhan A, Sayed C, Alavi A, Alhusayen R, Brassard A, Burkhart C, 
et al. North American clinical management guidelines for hidradeni-
tis suppurativa: a publication from the United States and Canadian 
Hidradenitis Suppurativa Foundations: Part I: diagnosis, evaluation, 
and the use of complementary and procedural management. J Am 
Acad Dermatol. 2019;81:76– 90.

 16. Patrick MT, Zhang H, Wasikowski R, Prens EP, Weidinger S, 
Gudjonsson JE, et al. Associations between COVID- 19 and skin 
conditions identified through epidemiology and genomic studies. J 
Allergy Clin Immunol. 2021;147:857– 69.

 17. Yang JM, Koh HY, Moon SY, Yoo IK, Ha EK, You S, et al. Allergic dis-
orders and susceptibility to and severity of COVID- 19: a nationwide 
cohort study. J Allergy Clin Immunol. 2020;146:790– 8.

 18. Kamiya K, Komine M, Ohtsuki M. Biologics for psoriasis during the 
COVID- 19 pandemic. J Clin Med. 2021;10:1390.

 19. Wollenberg A, Flohr C, Simon D, Cork MJ, Thyssen JP, Bieber T, 
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– 2.

 20. Centers for Disease Control and Prevention. Coronavirus Disease 
2019 (COVID- 19). People at Increased Risk And Other People Who 
Need to Take Extra Precautions. People with Certain Medical 
Conditions. [Cited 2021 January 15]. Available from: https://www.
cdc.gov/coron aviru s/2019- ncov/need- extra - preca ution s/peopl e- 
with- medic al- condi tions.html

 21. Centers for Disease Control and Prevention. Coronavirus Disease 
2019 (COVID- 19). Science Brief: Evidence used to update the list 
of underlying medical conditions that increase a person’s risk of 
severe illness from COVID- 19. [Cited 2021 January 15]. Available 
from: https://www.cdc.gov/coron aviru s/2019- ncov/need- extra 
- preca ution s/evide nce- table.html

 22. Talamonti M, Galluzzo M, Chiricozzi A, Quaglino P, Fabbrocini G, 
Gisondi P, et al. Management of biological therapies for chronic 
plaque psoriasis during COVID- 19 emergency in Italy. J Eur Acad 
Dermatol Venereol. 2020;34:e770– 2.

 23. Sacchelli L, Evangelista V, Di Altobrando A, Lacava R, Rucci P, 
Rosa S, et al. How infodemic during the COVID- 19 outbreak influ-
enced common clinical practice in an Outpatient Service of Severe 
Psoriasis. Dermatol Ther. 2020;33:e14065.

 24. Georgakopoulos JR, Mufti A, Vender R, Yeung J. Treatment dis-
continuation and rate of disease transmission in psoriasis pa-
tients receiving biologic therapy during the COVID- 19 pandemic: 
a Canadian multicenter retrospective study. J Am Acad Dermatol. 
2020;83:1212– 4.

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

 26. Bragazzi NL, Ricco M, Pacifico A, Malagoli P, Kridin K, Pigatto P, 
et al. COVID- 19 knowledge prevents biologics discontinuation: data 
from an Italian multicenter survey during RED- ZONE declaration. 
Dermatol Ther. 2020;33:e13508.

 27. Fougerousse AC, Perrussel M, Bécherel PA, Begon E, Pallure V, 
Zaraa I, et al. Systemic or biologic treatment in psoriasis patients 
does not increase the risk of a severe form of COVID- 19. J Eur Acad 
Dermatol Venereol. 2020;34:e676– 9.

 28. Elsner P. Teledermatology in the times of COVID- 19 -  a systematic 
review. J Dtsch Dermatol Ges. 2020;18:841– 5.

SUPPORTING INFORMATION
Additional supporting information may be found in the online ver-
sion of the article at the publisher’s website.

How to cite this article: Kado S, Kamiya K, Kishimoto M, 
Maekawa T, Kuwahara A, Sugai J, et al. Single- center survey of 
biologic use for inflammatory skin diseases during the 
coronavirus disease 2019 pandemic. J Dermatol. 2021;48: 
1907– 1912. https://doi.org/10.1111/1346- 8138. 16159

https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/evidence-table.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/evidence-table.html
https://doi.org/10.1111/1346-8138.16159

