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The impact of the first COVID-19 wave on
office-based dermatological care in Germany:
a focus on diagnosis, therapy and prescription
of biologics

Background: The COVID-19 pandemic has led to widespread changes
in medical care. However, it is still unclear to what extent the care
of patients suffering from moderate-to-severe psoriasis, chronic spon-
taneous urticaria or atopic dermatitis has been affected. Objectives:
This study was conducted to determine the impact of the SARS-CoV-2
pandemic on medical care in dermatological practices, focusing on phy-
sicians’ concerns related to susceptibility to infections in combination
with different treatment modalities. Materials & Methods: Dermatolo-
gists working in medical offices in the German federal states of Bavaria
and Lower Saxony participated in a cross-sectional, non-interventional,
questionnaire-based study investigating the influence of COVID-19 on
dermatological care. The study was performed after the first wave of the
coronavirus pandemic in July/August, 2020. Results: A total of 195 der-
matologists participated in the study. Almost one in five practices were
closed for at least one week during the pandemic. The care of patients
with chronic inflammatory skin diseases was impaired, affecting diag-
nostic investigation. Physicians stated that the pandemic substantially
influenced systemic therapy. Nearly half of physicians surveyed were
concerned about increased susceptibility to infections under biological
therapy. No significant differences were identified between the German
federal states of Bavaria and Lower Saxony in the south and north of Ger-
many, respectively. Conclusion: This study reveals a significant impact of
the COVID-19 pandemic on the care of dermatological patients in medi-
cal offices in Germany. New management modalities and continuous
education are needed to improve care in pandemic situations.

Key words: COVID-19, chronic inflammatory skin diseases, biologics

I n December 2019, the first cases of coronavirus
disease 2019 (COVID-19) were reported in Wuhan,
China [1]. Following a pandemic spread, the novel

enveloped RNA betacoronavirus was named “severe acute
respiratory syndrome coronavirus 2” (SARS-CoV-2). The
first three European cases were reported in Germany and
France on the 23rd and 24th January, 2020 [2]. Since then,
SARS-CoV-2 has heavily affected both patients and physi-
cians worldwide. This study was conducted in June, shortly
after the first wave of the coronavirus pandemic in Germany,
and the manuscript was prepared during the second wave
in February, 2021. It has become clear that we must adapt
to the challenging conditions, not just in daily life but also
regarding patient care.
In recent years, biologics have found their way into broad
dermatological care [3, 4]. In 2003, efalizumab was the

a These authors contributed equally
b These authors contributed equally

first monoclonal antibody to be approved for the treatment
of psoriasis, followed by a multitude of biologics targe-
ting TNF�, IL-17a and its receptor, and IL-23 [5]. In 2014,
the European Medicines Agency (EMA) approved oma-
lizumab, a humanized monoclonal antibody recognizing
the Fc portion of IgE, for the treatment of chronic spon-
taneous urticaria (CU) [6]. A new era in the treatment of
atopic dermatitis (AD), one of the most common chronic
inflammatory skin diseases, started with the approval of
dupilumab, a human monoclonal antibody inhibiting IL-4
and IL-13 signalling [7, 8]. According to the guidelines for
psoriasis, CU and AD, biologics are indicated for refractory
and moderate-to-severe forms, or cases with considerable
impact on quality of life [3, 4, 9-11]. As these treatments
affect the immune response, concerns regarding suscepti-
bility to infections including viral infections are frequently
discussed [12]. An increased risk of severe bacterial and
viral infections has been described for TNF� inhibitors
[13, 14]. In Phase III studies of IL-17 inhibitors, an increa-
sed risk of upper airway and fungal infections was observed
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[15-17]. In contrast, the IL-23 inhibitors, omalizumab and
dupilumab, were not associated with an increased risk of
severe infections in randomized placebo-controlled trials
[18-22].
Regarding the current coronavirus pandemic, both Ger-
man and European dermatological societies recommended
to continue treatment with biologics as usual in patients
without suspected or proven SARS-CoV-2 infection [23-
25]. The reasoning is based on adequate disease control
being important for patients’ quality of life and positive
effects on the COVID-19 related cytokine storm [23-27].
Additionally, topical treatments, such as corticosteroids
and calcineurin inhibitors, were advised to be used as
recommended in the guidelines despite the spread of SARS-
CoV-2 [25]. However, it remained unclear to what extent
these recommendations were followed in dermatological
care in medical offices.
The aim of this study was to investigate the influence of
the coronavirus pandemic on dermatological routine care
in medical offices in Lower Saxony and Bavaria. The study
focused, in particular, on how concerns of increased sus-
ceptibility to viral infection influenced practitioners’ usage
of biologics in dermatological patients.

Methods

Dermatologists with a medical office in Bavaria (Southern
Germany) and Lower Saxony (Northern Germany) were
included in this non-interventional, questionnaire-based
cross-sectional study between July and August, 2020.
The anonymised questionnaire consisted of general cha-
racteristics (gender, age, work place), information about
prescription behaviour regarding biologics for moderate-
to-severe psoriasis, CU and moderate-to-severe AD, and
was literature based [28]. It was complemented by spe-
cific coronavirus pandemic questions covering medical
care in dermatological practices during the first wave
of the pandemic. The questions also covered general
care of dermatological practice and care of patients with
moderate-to-severe psoriasis, CU and AD. Furthermore,
the influence on diagnostic investigations, therapies and
potential concern of patients’ susceptibility to infections
under biological treatment were investigated. These ques-
tions regarding the coronavirus pandemic were answered
on a five-point Likert scale (agree-rather agree-undecided-
rather disagree-disagree). In addition, physicians were
asked about the percentage of patients who had contac-
ted them regarding susceptibility to viral infection due
to biological treatment (see supplementary material). The
initial version of the questionnaire was evaluated by 10
experienced dermatologists from the Department of Derma-
tology and Allergy of the Technical University of Munich
and Department of Dermatology and Allergy of Hannover
Medical School, and was subsequently amended.
The study was conducted in accordance with the principles
of the Declaration of Helsinki and good clinical practice
guidelines, and approved by the ethics committees of the
Hannover Medical School and the Technical University of
Munich (No. 9123_BO_K2020 and 361/20 S).
The selection of dermatologists was made using the offi-
cial website of physician databases of the Bavarian and
Lower Saxony Association of Panel Doctors (“Kassenärzt-

liche Vereinigung Bayerns / Niedersachsens”, accessed:
18th June 2020). Each physician listed in the databases
was addressed separately and received a cover letter, study
information outline and the questionnaire, accompanied by
a consent form and an envelope for returning the study docu-
ments free of charge after completion. After one week, all
dermatologists received a reminder letter.
The data were digitalised using REDCap (Research Elec-
tronic Data Capture) [29]. Each questionnaire was entered
twice and discrepancies were corrected. Descriptive data
were generated for each variable. Age was stratified in
groups yielding approximately equal group sizes. In order
to cluster the descriptive data, the Likert scale catego-
ries “agree” and “rather agree” were classified as “agree”,
“undecided” as “partly agree”, and “rather disagree” and
“disagree” were grouped as “disagree”. In univariate ana-
lysis, perceived influencing factors of the Likert scale were
coded as “agree” and “disagree”. Physicians who were at
least undecided were coded as “agree”. To identify asso-
ciated factors, logistic regression analyses were performed
for perceived influencing factors on prescription of biolo-
gics and physicians’ concern about viral infection regarding
their patients under biological treatment. Physician charac-
teristics (gender, state, age) and variables for medical care
during the coronavirus pandemic were entered as dependent
variables and examined in a univariate analysis. Additio-
nally, a multivariate logistic regression using backward
selection was performed. P values below 0.05 were consi-
dered as significant. SPSS, version 27 (IBM) was used for
statistical analysis.

Results

In the present study, 608 dermatologists in Bavaria and
350 in Lower Saxony were invited to participate. Of these
958 contacted dermatologists, 195 completed the question-
naire (50.3% female; mean age: 52.8 ± 9.1 years; response
rate: 20.4%). The population characteristics (gender, age,
workplace and years worked in dermatological office) were
comparable in both federal states (table 1).
Regarding the effect of the coronavirus pandemic on der-
matological practices, 35 of 195 physicians (18%) closed
their practices for at least one week due to the pandemic
(figure 1). There was no gender-specific, age-related or
federal state-dependent effect on the closure of dermatolo-
gical offices. The most common reasons for practice closure
were an absence of patients and a lack of ability to com-
ply with hygiene regulations (29% for both), followed by
concern about COVID-19 infection (25%). Less frequently,
the practices were closed because of SARS-CoV-2 infec-
tions amongst practitioners and practice employees (6% for
both).
The potential impact of the pandemic on the medical
care of patients with moderate-to-severe psoriasis, CU and
moderate-to-severe AD was investigated in detail. Overall,
15.0% of the dermatologists reported impaired treatment
of moderate-to-severe psoriasis patients and 16.6% partial
impairment (figure 2). In comparison, less impairment was
seen for medical care of moderate-to-severe AD, with 8.6%
stating impairment and 14.1% partial impairment. Of the
dermatologists, 81.2% stated that the coronavirus pandemic
had no effect on the care of CU.
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Table 1. Population characteristics.

Overall Bavaria Lower Saxony

[%] [n] [%] [n] [%] [n]

Overall 100 195 100 115 100 80

Gender
Women 50.3 98 46.1 53 56.3 45
Men 49.2 96 53.9 62 42.5 34

Workplace
Single practice 47.7 93 48.7 56 46.3 37
Joint practice 46.7 91 44.3 51 50.0 40
Medical centre 5.6 11 7.0 8 3.8 3

Age of dermatologist (mean and SD) 52.8 ± 9.1 52.6 ± 8.6 53.1 ± 9.7
≤45 years 23.1 45 20.9 24 26.3 21
46-55 years 35.4 69 33.0 38 38.8 31
≥56 years 39.0 76 41.7 48 35.0 28

Years worked in a private practice (mean and SD) 16.7 ± 9.0 16.4 ± 8.8 17.1 ± 9.3
≤10 years 27.7 54 27.0 31 28.8 23
11-20 years 34.4 67 36.5 42 31.3 25
≥21 years 32.8 64 31.3 36 35.0 28

82.1%

Open practice Closed practice

25%

6%
6%

5%

29%

Missing patients
Hygiene regulations
cannot be guaranteed

High risk of own
infection

Diseased employees

Physician’s SARS-
CoV-2 disease

Other29%

17.9%

Figure 1. Influence of the coronavirus pandemic on dermatological practices in Bavaria and Lower Saxony showing the proportion
of dermatologists stating that their practice was closed for at least one week due to SARS-CoV-2 (n = 195) and the reasons for
closure of each dermatological practice (n = 35).

Additionally, physicians were asked about the influence of
the coronavirus pandemic on different types of treatment
and diagnostic investigations (figure 3A). About a quarter
of the participating dermatologists (26.9%) reported that the
coronavirus pandemic had influenced the choice of syste-
mic therapy; 16.7% of physicians stated a partial influence.
In contrast, the pandemic had a smaller impact on topi-
cal therapy; 6.4% of dermatologists indicated a subjective
influence on the choice of topical therapy, and 3.2% a partial
subjective influence. Furthermore, 16.0% of physicians sta-
ted a reduction of diagnostic investigations. More than one
in five dermatologists (22.1%) reported reduced prescrip-
tion of biologics, of whom 15.1% reported a considerable
reduction, and 7.0% a moderate reduction. The association
of potentially associated factors of prescription behaviour
is shown in figure 3B.
Focussing on factors that may be associated with prescrip-
tion of biologics at the time of the coronavirus pandemic

revealed that age of dermatologists had a significant impact
on biologic prescription. Dermatologists aged 45 years or
younger prescribed significantly fewer biologics than those
between 46 and 55 years (44.2% vs. 15.2%; p = 0.001)
and those aged 56 or older (16.9%; p = 0.002), respectively
(table 2A). A strong predictor for less prescription of biolo-
gics was found in the extent of diagnostic investigation.
Physicians who reported fewer diagnostic investigations
during the pandemic prescribed fewer biologics than the
comparison group (38.0% vs. 16.3%, p = 0.002). Another
association was observed between physicians who mentio-
ned an influence on the choice of systemic therapy due to
the coronavirus pandemic and less prescription of biologics
(38.7% vs. 9.6%, p < 0.001). Significantly fewer biologics
were prescribed by physicians reporting impaired treat-
ment of patients with moderate-to-severe psoriasis (48.3%
vs. 10.2%; p < 0.001) as well as AD (50.0% vs. 14.2%;
p < 0.001) and CU (51.4% vs. 15.4%; p < 0.001).
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Figure 2. Physicians’ response regarding impairment of medical care due to the coronavirus pandemic, related to care for
moderate-to-severe psoriasis, chronic spontaneous urticaria and moderate-to-severe atopic dermatitis.

The multivariate logistic regression (table 2B) focused on
different associated factors that led to a reduction in the
prescription of biologics due to the coronavirus pandemic.
Physicians who stopped the biological treatment of their
patients during the pandemic (adjusted Odds Ratio (aOR):
5.75; confidence intervals [95% CI]: 1.68-19.61) and phy-
sicians who stated an influence on the choice of systemic
therapy (aOR: 5.90; 95% CI: 2.30-15.14) were more likely
to state an influence on their behaviour in prescribing biolo-
gics. Additionally, physicians reporting impaired medical
care of psoriasis (aOR: 2.74; 95% CI: 0.95-7.88) or CU
(OR: 3.45; 95% CI: 1.09-10.89) stated that they prescribed
fewer biologics during the pandemic.
This study also examined whether physicians were concer-
ned that prescribed biologics might increase a patient’s
susceptibility to coronavirus infection (figure 4). Almost
half of the physicians surveyed (46.5%) expressed concerns
about increased susceptibility to infection during the
coronavirus pandemic. Table 3 lists every possible pre-
dictor of concern about susceptibility to infection. Female
dermatologists were significantly more concerned about
viral susceptibility than their male colleagues (54.3% vs.
38.0%; p = 0.027). Furthermore, physicians who reported
an impairment of medical care for moderate-to-severe pso-
riasis, CU, or AD were significantly more concerned about
viral susceptibility (psoriasis: 67.8% vs. 36.7%, p < 0.001;
CU: 65.7% vs. 41.7%, p = 0.012; AD: 66.7% vs. 39.9%,
p = 0.003). We could also identify a further influencing fac-
tor with regard to the barriers against prescribing biologics;
those physicians who stated concerns about the safety of
biologics were also more concerned about the increased

susceptibility to infection due to biologics (71.1% vs.
40.3%; p = 0.001).
Furthermore, 21 out of 190 (11.1%) physicians stated
that they had discontinued at least one biological treat-
ment during the pandemic. The discontinuation was more
frequent in physicians exhibiting concerns about increased
susceptibility to infections (71.4% vs. 43.6%; p = 0.021). A
similar effect was seen in the behaviour of prescription of
biologics and the extent of diagnostic investigations; derma-
tologists who prescribed fewer biologics (73.2% vs. 38.2%;
p < 0.001) and those who made fewer diagnostic investiga-
tions due to the pandemic (58.8% vs. 41.9%; p = 0.040)
were significantly more concerned about susceptibility to
infection.
The multiple logistic regression (table 3B) focused on the
impact of gender on concern about susceptibility to infec-
tion: Female dermatologists were more concerned about
an increased risk of infection due to increased susceptibi-
lity (aOR: 1.78; 95% CI: 0.91-3.51). Physicians reporting
impaired psoriasis treatment (aOR: 2.88; 95% CI: 1.34-
6.16) or an influence on the choice of systemic therapy
(aOR: 3.13; 95% CI: 1.57-6.23) were also more likely to
express these concerns. Additionally, the discontinuation
of biologics (aOR: 2.88; 95% CI: 0.88-9.52) and concerns
about the safety of biologics (aOR: 3.62; 95% CI: 1.51-
8.67) were factors associated with increased concern about
susceptibility to infection.
In order to estimate the concern about susceptibility
to infections from the patient’s perspective, we asked
dermatologists how many of their patients treated with bio-
logics had contacted them regarding this topic (figure 5).
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Figure 3. The effect of the coronavirus pandemic on diagnostic investigation and treatment in dermatological practices. A) Per-
ceived influence of the coronavirus pandemic on topical and systemic therapy, extent of diagnostic investigation and prescription
of biologics. B) Perceived influence on the prescription of biologics at the time of the coronavirus pandemic.

In psoriasis patients, the concerns regarding infections were
more frequent than in CU and AD patients. In total, 65.4%
of physicians were contacted by any of their psoriasis
patients, whilst only 14.7% and 24.7% were contacted by
patients with CU and AD, respectively.

Discussion

The aim of this study was to identify the impact of the
coronavirus pandemic on dermatological care in medical
offices with regard to diagnosis, therapy and prescription
behaviour in Bavaria and Lower Saxony.

Nearly one in five office-based dermatologists closed their
medical office for at least one week during the pandemic.
To ensure adequate care for patients, changes were made to
practice management, such as an increased use of telemedi-
cine concepts, as previously reported by Elsner in German
dermatologists [30].
Interestingly, despite both the prevalence and incidence of
COVID-19 being significantly higher in Bavaria than in
Lower Saxony prior to this project, no differences in diag-
nostic investigation, therapy or concerns for coronavirus
susceptibility were noted between the two states [31]. One
can assume that although the regulatory measures were
partly decided by each federal state, the concerns of der-
matologists were mainly driven by the situations in the
respective areas.



200 EJD, vol. 32, n◦ 2, March-April 2022

Ta
bl

e
2.

A
)

U
ni

va
ri

at
e

an
al

ys
is

of
pe

rc
ei

ve
d

in
flu

en
ce

on
th

e
pr

es
cr

ip
tio

n
of

bi
ol

og
ic

s
at

th
e

tim
e

of
th

e
co

ro
na

pa
nd

em
ic

.
Si

gn
ifi

ca
nc

e
w

as
ca

lc
ul

at
ed

us
in

g
bi

na
ry

lo
gi

st
ic

re
gr

es
si

on
.B

)M
ul

tiv
ar

ia
te

an
al

ys
is

of
pe

rc
ei

ve
d

in
flu

en
ci

ng
fa

ct
or

s
fo

rl
es

s
pr

es
cr

ip
tio

n
of

bi
ol

og
ic

s.
O

dd
s

ra
tio

s
an

d
95

%
co

nfi
de

nc
e

in
te

rv
al

w
er

e
ca

lc
ul

at
ed

us
in

g
L

R
ba

ck
w

ar
d

se
le

ct
io

n.

A
C

on
si

st
en

t
pr

es
cr

ip
ti

on
of

bi
ol

og
ic

s
du

ri
ng

th
e

pa
nd

em
ic

L
es

s
pr

es
cr

ip
ti

on
of

bi
ol

og
ic

s
du

ri
ng

th
e

pa
nd

em
ic

p
va

lu
e

O
dd

s
ra

ti
o

95
%

C
I

[%
]

[n
]

[%
]

[n
]

O
ve

ra
ll

[n
=

18
5]

77
.8

14
4

22
.2

41
-

-

G
en

de
r

W
om

en
[n

=
93

]
77

.4
72

22
.6

21
-

-
M

en
[n

=
91

]
79

.1
72

20
.9

19
0.

78
0

0.
91

[0
.4

5-
1.

82
]

F
ed

er
al

st
at

e
of

G
er

m
an

y
B

av
ar

ia
[n

=
10

8]
76

.9
83

23
.1

25
-

-
L

ow
er

Sa
xo

ny
[n

=
77

]
79

.2
61

20
.8

16
0.

70
2

1.
15

[0
.5

7-
2.

33
]

A
ge

of
de

rm
at

ol
og

is
t

≤4
5

ye
ar

s
[n

=
43

]
55

.8
24

44
.2

19
-

-
46

-5
5

ye
ar

s
[n

=
66

]
84

.8
56

15
.2

10
0.

00
1

0.
23

[0
.0

9-
0.

56
]

≥5
6

ye
ar

s
[n

=
71

]
83

.1
59

16
.9

12
0.

00
2

0.
26

[0
.1

2-
0.

61
]

E
xt

en
t

of
di

ag
no

st
ic

in
ve

st
ig

at
io

ns
C

on
si

st
en

t[
n

=
13

5]
83

.7
11

3
16

.3
22

-
-

Fe
w

er
[n

=
50

]
62

.0
31

38
.0

19
0.

00
2

3.
15

[1
.5

2-
6.

54
]

B
io

lo
gi

ca
lt

he
ra

py
C

on
tin

ua
tio

n
of

bi
ol

og
ic

al
tr

ea
tm

en
t[

n
=

16
1]

82
.0

13
2

18
.0

29
-

-
D

is
co

nt
in

ua
tio

n
of

bi
ol

og
ic

al
tr

ea
tm

en
t[

n
=

21
]

47
.6

10
52

.4
11

0.
00

1
5.

01
[1

.9
4-

12
.9

]

In
flu

en
ce

of
th

e
pa

nd
em

ic
on

th
er

ap
y

“T
he

co
ro

na
pa

nd
em

ic
ha

s
no

ti
nfl

ue
nc

ed
to

pi
ca

lt
he

ra
py

.”
[n

=
16

7]
79

.0
13

2
21

.0
35

-
-

“T
he

co
ro

na
pa

nd
em

ic
ha

s
in

flu
en

ce
d

to
pi

ca
lt

he
ra

py
.”

[n
=

18
]

66
.7

12
33

.3
6

0.
23

6
1.

89
[0

.6
6-

5.
38

]
“T

he
pa

nd
em

ic
ha

s
no

ti
nfl

ue
nc

ed
sy

st
em

ic
th

er
ap

y.
”

[n
=

10
4]

90
.4

94
9.

6
10

-
-

“T
he

co
ro

na
pa

nd
em

ic
ha

s
in

flu
en

ce
d

sy
st

em
ic

th
er

ap
y.

”
[n

=
80

]
61

.3
49

38
.7

31
<

0.
00

1
5.

95
[2

.6
9-

13
.1

3]

M
ed

ic
al

ca
re

fo
r

pa
ti

en
ts

w
it

h
ps

or
ia

si
s,

C
U

an
d

A
D

N
o

im
pa

ir
m

en
tf

or
ps

or
ia

si
s

[n
=

12
7]

89
.8

11
4

10
.2

13
-

-
Im

pa
ir

m
en

tf
or

ps
or

ia
si

s
[n

=
58

]
51

.7
30

48
.3

28
<

0.
00

1
8.

19
[3

.7
9-

17
.7

0]
N

o
im

pa
ir

m
en

tf
or

C
U

[n
=

14
9]

84
.6

12
6

15
.4

23
-

-
Im

pa
ir

m
en

tf
or

C
U

[n
=

35
]

48
.6

17
51

.4
18

<
0.

00
1

5.
80

[2
.6

1-
12

.8
8]

N
o

im
pa

ir
m

en
tf

or
A

D
[n

=
14

1]
85

.8
12

1
14

.2
20

-
-

Im
pa

ir
m

en
tf

or
A

D
[n

=
42

]
50

.0
21

50
.0

21
<

0.
00

1
6.

05
[2

.8
1-

13
.0

4]

B
ar

ri
er

s
to

pr
es

cr
ip

ti
on

of
bi

ol
og

ic
s

N
o

co
nc

er
ns

ab
ou

ts
af

et
y

[n
=

14
8]

80
.4

11
9

19
.6

29
-

-
C

on
ce

rn
s

ab
ou

ts
af

et
y

[n
=

37
]

67
.6

25
32

.4
12

0.
09

6
1.

97
[0

.8
9-

4.
38

]
.

B
O

R
95

%
C

I

M
ed

ic
al

ca
re

fo
r

pa
ti

en
ts

un
de

r
bi

ol
og

ic
al

th
er

ap
y

D
is

co
nt

in
ua

tio
n

of
bi

ol
og

ic
al

tr
ea

tm
en

t
5.

75
1.

68
-1

9.
61

In
flu

en
ce

of
th

e
pa

nd
em

ic
on

th
er

ap
y

“T
he

co
ro

na
pa

nd
em

ic
ha

s
in

flu
en

ce
d

th
e

ch
oi

ce
of

sy
st

em
ic

th
er

ap
y.

”
5.

90
2.

30
-1

5.
14

M
ed

ic
al

ca
re

fo
r

pa
ti

en
ts

w
it

h
ps

or
ia

si
s

an
d

C
U

Im
pa

ir
m

en
tf

or
ps

or
ia

si
s

Im
pa

ir
m

en
tf

or
C

U
2.

74
3.

45
0.

95
-7

.8
8

1.
09

-
10

.8
9



EJD, vol. 32, n◦ 2, March-April 2022 201

53,5

45,7

8326

48,151,9

3,447,55

54,544,5

2,246,75

43,156,9

8,442,55

54,5

41,9

58,841,2

2,838,16

73,2

43,656,4

4,176,82

46,253,8

0505

33,366,7

2,468,53

36,763,3

32,2

7,143,85

65,734,3

9,931,06

66,733,3

3,047,95

71,128,9

67,8

26,8

58,1

45,5

54,3

46,5Overall [n = 187]
Women [n = 94]

Men [92]
Bavaria [n = 108]

Lower Saxony [n = 79]
≤45 years [n = 44]

≥56 years [n = 72]
Open practice [n = 154]
Closed practice [n = 33]

Consistent prescription of biologicals [n = 144]
Less diagnostics during the pandemic [n = 51]

Consistent diagnostics during the pandemic [n = 136]

Less prescription of biologicals [n = 41]
Continuation of biological treatment [163]

Discontinuation of biological treatment [n = 21]
“The pandemic has not influenced topical therapy” [n = 169]

“The pandemic has influenced topical therapy” [n = 18]
“The pandemic has not influenced systemic therapy” [n = 105]

“The pandemic has influenced systemic therapy” [n = 81]
No impairment of psoriasis [n = 128]

Impairment of psoriasis [n = 59]
No impairment of CU [n = 151]

Impairment of CU [n = 35]
No impairment of AD [143]
Impairment of AD [n = 42]

No concerns about safety [n = 149]
Concerns about safety [n = 38]

46-55 years [n = 66]

No concerns about viral susceptibility under biological therapy
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*Dermatologists stating that their practice was closed for at least one week due to the corona pandemic.

Figure 4. Perceived influencing factors associated with concern about susceptibility to infection under biological treatment from
the physician’s point of view at the time of the pandemic.

Furthermore, physicians stated a substantial influence of
the pandemic on the prescription of biologics. Approxima-
tely one in 10 dermatologists reported to have discontinued
biological treatment. This is in accordance with other pers-
pective patient data on discontinuation of biologics [12].
In addition, almost half of the physicians stated increased
concerns about susceptibility to infections under biological
treatment. Regarding psoriasis, the first biologics approved
for treatment belong to the group of TNF blockers. These
have previously been shown to induce susceptibility to
infections [32]. The concerns regarding an increased risk
of infection due to biologics, in general, are possibly based
on the assumption that this increased susceptibility would
also apply to other classes of biologics. Whilst IL-17
inhibitors can increase susceptibility to fungal infection,
IL-23 inhibition has not been associated with an increased
occurrence of infections of any kind. Most recently, Mahil
et al. published an investigation of 374 clinician-reported
patients with psoriasis and COVID-19 infection. Of note,
psoriasis patients using non-biological systemic therapy,
such as methotrexate, showed a 2.8-fold higher chance of
hospitalization than those using biologics (OR: 2.84) [33].
The authors provided a possible explanation in a separate
study that analysed risk behaviour in 2,869 psoriasis
patients from 74 countries based on a self-reporting survey

[34]. Patients receiving targeted therapies showed greater
risk-mitigating behaviour than patients without systemic
therapy and non-biologics.
Regarding AD, it is known that AD patients suffer more fre-
quently from upper respiratory infections, chest colds and
influenza [35, 36]. However, as yet, there does not appear to
be an increased prevalence of COVID-19 in AD patients.
In November 2020, baricitinib was approved as the first
janus kinase (JAK) inhibitor for the treatment of AD [37].
Meta-analyses have demonstrated an increased frequency
of varicella-zoster virus infection in baricitinib-treated
patients [38], however, baricitinib seems to have a positive
impact on patients with severe COVID-19 by preventing a
cytokine storm [39]. Milder courses of COVID-19 were also
noted in AD patients receiving dupilumab, which could be
due to the immunomodulatory effect of the biologic [40].
Similar positive effects were reported for dupilumab for
non-herpetic skin infection and severe bacterial infections
[41].
Regarding CU, treatment with omalizumab is advised if
antihistamines are not sufficient in controlling disease
[6]. Concern for viral susceptibility among patients was
shown to be lowest among those with CU. This could
be due to the fact that the very low level of side effects
is usually pointed out in the information provided when
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Figure 5. Effect of the coronavirus pandemic on concerns for susceptibility to infection from the patient’s point of view, as reported
by their dermatologists. Dermatologists reported the extent of concern for viral infection in patients treated with biologics for
psoriasis, urticaria and atopic dermatitis, based on responses categorised into five groups: none, 1-10, 11-20, 21-50 and ≥51%.

therapy is initiated. Furthermore, it could be hypothesized
that during patient communication, IgE and the corres-
ponding blockade are understood as an intervention via
an allergic mechanism, meaning patients do not perceive
a potential impairment to viral defence. Similar results
were found by Kocatürk et al. analysing the care of CU
patients in specialized centres [42]. The authors were able
to show that in contrast to cyclosporine and systemic ste-
roids, antihistamines and omalizumab were used just as
frequently as before the pandemic. Of note, severely impai-
red care for CU patients was reported most prominently
as a result of reduced patient referrals and hours in the
clinic. More than one-third of SARS-CoV-2 positive CU
patients experienced an exacerbation of urticaria. However,
the CU had no impact on COVID-19 disease. Thus, there
is a need to educate dermatologists treating CU patients
of likely exacerbation of CU during COVID-19 infec-
tion.
Even though positive effects of biologics on the cytokine
storm during COVID-19 infection have been described,
according to current knowledge it does not seem reasonable
to start biological treatment in the case of active COVID-19
infection. Therefore, in addition to testing for tuberculosis
and hepatitis B and C, some authors recommend excluding
COVID-19 infection via a screening test before starting
biological therapy [43].
Our study shows a clear impact of the coronavirus pandemic
on diagnosis, therapy and general care of dermatological
patients. In 2014, Zuberbier et al. reported immense costs
generated by inadequate disease management of allergic
diseases, such as AD [44]. This includes direct, indirect,
intangible and opportunity costs. AD-related high out-of-
pocket costs, in particular, represent a considerable burden
for patients [45]. Furthermore, inadequate or no therapy
leads to impairment of the quality of life in patients with
AD, psoriasis and CU [46-48]. It therefore seems that
during the coronavirus pandemic, sufficient disease the-
rapy, mainly conducted by dermatologists, is an important
aspect of disease management, both economically and for
the patient.
Conducting this study in two federal states of Germany
lends strength by allowing differences across the north
and south of Germany to be assessed. A potential limi-
tation of the study is the possibility of selection bias due to

voluntary participation of physicians. Whilst measures,
such as a concise questionnaire and prepaid return enve-
lopes, were taken, disinterest in current research or non-use
of biologics might have led to a biased sample. Further-
more, only three exemplary chronic skin diseases were
investigated. However, these are the three most common
skin diseases that require systemic therapy. Additionally, an
adequate response rate, as in our study (20.4%), would not
have been achieved if the questions had been too extensive.
Furthermore, the anonymised approach of this investigation
is highly likely to have minimised a social desirability bias.
Overall, this study can help to improve dermatology
practice standards, as well as optimise the care for
dermatological patients. Even though vaccines against
SARS-CoV-2 are now available, the consequences of
the coronavirus pandemic may continue long after the
pandemic resolves [49, 50]. The pandemic may have conse-
quences for care in dermatological practices and new
management modalities, such as digital concepts with tele-
medical care. Adequate care for dermatological patients is
important and concerns about increased susceptibility to
infection from both dermatologists’ and their patients’ pers-
pectives should be taken seriously and potentially require
advanced training. �
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