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Psoriasis care during the time of COVID-19:
real-world data on changes in treatments and
appointments from a German university hospital

Background: COVID-19 poses significant challenges for care of patients
with chronic inflammatory skin diseases including psoriasis. Objectives:
To investigate changes in treatment and/or appointments for psoriasis
patients in a German university hospital due to the pandemic. Materials
& Methods: A postal survey was conducted between May 15 and June 15,
2020. Potential determinants of changes were analysed with descriptive
statistics and multivariate logistic regression. Results: Out of 205 respon-
dents, 19.5% missed an appointment and 9.8% changed therapy due to
the pandemic. Treatment alterations were encouraged by patients (50%)
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and physicians (40%), whereas cancellations of appointments mostly
occurred on patients’ request (70%). Several patient-related key drivers
of changes, including sociodemographic, disease- and health-related

characteristics were identified. Changes in treatment and appointments
were associated with higher psoriasis severity scores and more frequent
disease aggravations. Conclusion: It is particularly crucial to tailor pso-
riasis care to individual needs in order to protect the physical and mental
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he first case of coronavirus disease 19 (COVID-19)
was detected in December 2019 in China. Since
then, the infection rapidly spread throughout the

orld, causing millions of confirmed cases and deaths [1].
s a result, the World Health Organization (WHO) declared

he COVID-19 outbreak a pandemic in March 2020.
he pandemic poses significant challenges for the global
ealth care systems, as health care resources have to be
eallocated and social distancing behaviours impair access
o health services. In dermatology, patients with chronic
nflammatory skin diseases such as psoriasis are severely
ffected by the pandemic. On the one hand, they require
ontinuous care both due to their skin condition and due
o psoriasis-associated physical and mental comorbidities
2]. On the other hand, numerous patients with moderate-
o-severe psoriasis receive systemic immunosuppressive or
mmunomodulating therapies. Patients and physicians rely
n these therapies due to their proven efficacy and safety
3, 4]. However, the new and unforeseeably changing situa-
ion gave rise to concerns that systemic psoriasis treatments

ay increase the risk for and severity of severe acute respi-
atory syndrome virus 2 (SARS-CoV-2) infections. At the
JD, vol. 31, n◦ 2, March-April 2021
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eginning of the pandemic, an extensive and partly con-
roversial debate emerged on the use of systemic agents
n psoriasis [5-10]. Meanwhile, dermatological societies
ecommended continuing these therapies in most COVID-
9-negative and asymptomatic patients and initiating novel
ystemic therapies if required after individual risk-benefit
ssessment [11-16]. In any case, patients should not change
r stop therapy without consulting their physicians.
nts during the pandemic.

ence, biologicals, coronavirus, COVID-19, pandemic,

Clearly, discontinuation or delayed initiation of therapy can
result in psoriasis flares. During the first wave of the pan-
demic, the number of outpatient visits in dermatological
hospitals and practices was significantly reduced [17]. On
the one hand, providers had to cut non-urgent routine visits.
On the other hand, patients postponed appointments [17].
Missing physician’s appointments poses risks of under-
treatment, insufficient monitoring, and non-recognition of
adverse events.
The aim of our study was to investigate changes in treat-
ment and/or appointments of psoriasis patients in a German
university hospital due to the pandemic. Furthermore, we
aimed to determine reasons for, and determinants of, these
changes.

Materials and methods

Study cohort
Inclusion criteria were: age ≥18 years; physician-
183
riasis care during the time of COVID-19: real-world data on changes in treatments
91 doi:10.1684/ejd.2021.4016

confirmed diagnosis of psoriasis; consultation at outpatient
clinics of the Dermatology Department of the Univer-
sity Medical Center Mannheim between January 1, 2019,
and May 1, 2020 due to psoriasis; and ability to pro-
vide informed consent. The time span was chosen in order
to select patients with recently active psoriasis. Eligible
patients were identified through the appointment calendar.
All patients fulfilling the inclusion criteria were contacted

dx.doi.org/10.1684/ejd.2021.4016
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deaths) [1].
y mail. We decided to send our questionnaires by ordinary
ail, first because we do not request e-mail addresses of

atients who visit our psoriasis clinics routinely, second,
-mail delivery of study documents is not considered data-
ecure in Germany, and third telephone interviews were
onsidered less suitable for completing the questionnaire
supplementary file S1). The study was performed in accor-
ance with the Declaration of Helsinki and approved by
he Ethics Committee of the Medical Faculty Mannheim
reference no. 2020-548N).

ata collection
patient information sheet, two copies of the informed

onsent form, the questionnaire (supplementary file 1) and
prepaid envelope were sent to all eligible patients on May
5, 2020. Patients willing to participate were asked to return
igned informed consent and the completed questionnaire
ntil June 15, 2020.
he survey contained questions on demographics, medi-
al history (self-perceived impairment of the general health
n a 5-point scale [range: 0 = none to 4 = very much],
omorbidities [self-reported by choosing out of a list of
ptions and free text if required], increased susceptibility
o infections [yes/no], disease duration [years since onset
f the first symptoms of psoriasis]) and psoriasis sever-
ty scores (patient-assessed Body Surface Area [BSA] and
ermatology Life Quality Index [DLQI]) [18]. In addition,
articipants were asked for their current psoriasis ther-
py, whether therapy had changed due to the pandemic,
he respective therapy that was changed, duration of this
herapy (in months) and treatment satisfaction on a 5-
oint scale (range: 1 = very dissatisfied to 5 = very satisfied).
reatment options were subdivided into topical treatments,
hototherapy, systemic non-biologic medication, and bio-
ogicals. Both generic and brand names were presented
or all approved systemic drugs. Unlisted drugs could be
ndicated as free text. Multiple answers were permitted.
n addition, participants were asked to provide informa-
ion about treatment changes due to the pandemic (yes/no).
hose who reported changes were asked to specify the drug,

he kind of alteration (treatment discontinuation, pause,
osage modification, or change of drug), the reason for the
hange, and whether the change was discussed with the
hysician.
oreover, the survey contained questions on missed

soriasis-related appointments due to the pandemic
yes/no; if yes: rescheduled or cancelled). Participants
ho reported alterations were asked to indicate the initia-

or (patient or medical provider) and to specify the main
eason if the change was requested by the patient (fear
f SARS-CoV-2 infection, disease other than COVID-19,
ARS-CoV-2 infection or other reasons that could be spec-

fied as fee text).
oncerns about the patient’s own health due to the
84

andemic, continuation of the psoriasis therapy during
he pandemic and a more severe course of COVID-19
ecause of the current psoriasis therapy were measured
n 5-point scales (from 0 = none to 4 = very high). Fur-
hermore, questions also addressed the probability of
educing future psoriasis-related appointments due to the
andemic (0 = in no case, 4 = definitely) and, in cases
f planned reductions, feared sources of SARS-CoV-2
infection (medical staff/other patients/on the way to the
appointment/other). Participants were also asked for per-
ceived changes in psoriasis severity due to the pandemic
(no change/improvement/aggravation). Those who stated
an aggravation were asked for the supposed reason.
Lastly, the survey contained information on SARS-CoV-
2 infections affecting the participants, household members
and/or close acquaintances as well as on protective mea-
sures used against SARS-CoV-2 (degree of decreased social
contact and mask use).

Statistical analyses
In a first step, we conducted univariate analyses to describe
changes in appointments and treatments during the COVID-
19 pandemic. In a second step, we used descriptive statistics
to identify associations between missed appointments and
therapy change (both: yes vs. no) on the one hand and
sociodemographic, disease-, health-, and treatment-related
characteristics, as well as impairment by the pandemic
on the other hand. For parametric independent variables,
differences between subgroups were tested for statistical
significance with unpaired t-tests. For non-parametric vari-
ables Mann-Whitney-U tests were performed. Chi-square
tests were used for binary and categorical variables.
In a third step, we further investigated variables that showed
significant associations with the two dependent variables
in bivariate analysis by using logistic regression analysis.
The models contained missed appointments or treatment
change, respectively, as dependent variables, and sex, age,
DLQI, BSA, number of comorbidities, systemic treatment
(with non-biologic drugs or biologicals) and concern about
health because of the pandemic as independent variables.
Further variables that showed significant associations in
bivariate analysis were omitted because of multicollinear-
ity (e.g., impairment of general health was highly correlated
with number of comorbidities, and depression with worry
about health). Data were analysed using IBM SPSS Statis-
tics 25. The pre-defined level of significance was p <0.05.

Results

Study population
In total, 568 individuals (41.7% females; mean age: 53.1
years) were contacted by mail, and 205 returned completed
questionnaires, all of which were valid for data analyses,
corresponding to a response rate of 36.1%. The question-
naires were completed between May 20, 2020 (176,007
confirmed COVID-19 cases and 8,090 deaths in Germany)
and June 15, 2020 (186,461 COVID-19 cases and 8,791
EJD, vol. 31, n◦ 2, March-April 2021

Missed appointments because of the pandemic
In total, 40 patients (19.5%) missed at least one psoriasis-
related appointment because of the pandemic, of which 22
(55%) were rescheduled and 18 (45%) cancelled (table 1).
Most cancellations occurred on patients’ request (70.0%)
due to fear of SARS-CoV-2 infection (62.5%).
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Table 1. Changes in appointments and treatments during the
COVID-19 pandemic.

All
n = 205 (%)

Missed at least one psoriasis-related
appointment with a physician because of
the pandemic, n (%)

No
Yes

Rescheduled
Cancelled

165 (80.5)
40 (19.5)
22 (10.7)
18 (8.9)

Reason for missed appointmenta, n (%)

Patient-related
Fear of SARS-CoV-2 infection
Disease other than COVID-19

Medical provider-related
Other reasonsb

28 (70.0)
25 (62.5)
3 (7.5)
12 (30.0)
0 (0)

Change in psoriasis treatment because of
the COVID-19 pandemic, n (%)

No
Yes

185 (90.2)20 (9.8)

Change in psoriasis treatmentc, n (%)

Topical therapy
Phototherapy
Non-biological systemic therapy

Methotrexate
Biological

TNF-� inhibitor
Adalimumab
Certolizumab pegol
IL-17 inhibitor
Secukinumab
IL-23 inhibitor
Guselkumab
Risankizumab

3 (15.0)
1 (5.0)
1 (5.0)
1 (5.0)
15 (75.0)
6 (30.0)
5 (25.0)
1 (5.0)
4 (20.0)
4 (20.0)
5 (25.0)
3 (15.0)
2 (10.0)

Type of treatment changec, n (%)

Paused
Stopped
Switched
Altered dosing regimed

Not specified

10 (50.0)
1 (5.0)
4 (20.0)
3 (15.0)
2 (10.0)

Reasons for treatment changec,e, n (%)

Patient’s request
Physician’s recommendation
Sickness other than COVID-19
Other reasonsf

Not specified

10 (50.0)
8 (40.0)
3 (15.0)
3 (15.0)
2 (10.0)

Change in treatment after consultation
with a physicianc, n (%)

No 10 (50.0)
Yes 10 (50.0)

a

g
r
o
p
d

m
e

f
i
v

For calculation of proportions, the number of participants in the sub-
JD, vol. 31, n◦ 2, March-April 2021

roup that missed an appointment (n = 40) was set to 100%. b Other
easons could be specified as free text. However, no participant stated
ther reasons. c For calculation of proportions, the number of partici-
ants in the subgroup that changed treatment (n = 20) was set to 100%.
Dosing alteration comprised less frequent use of therapy (n = 2) and
ore frequent application of topical therapy during home office (n = 1).
Multiple answers were permitted. f Other reasons could be specified as

ree text: insufficient drug supply n = 3. COVID: coronavirus disease; IL:
nterleukin; n: number; SARS-CoV-2: severe acute respiratory syndrome
irus 2; TNF-�: tumour necrosis factor-�
Treatment changes because of the pandemic
Twenty respondents (9.8%) modified their psoriasis therapy
due to the pandemic (table 1). Among these, biological ther-
apy (tumour necrosis factor-� [TNF-�] antagonists: n = 6;
interleukin (IL)-17 inhibitors: n = 4; IL-23 inhibitors: n = 5)
was changed in 15 (75%). Alterations in non-biological
drugs (methotrexate: n = 1), topical therapy (n = 3) and pho-
totherapy (n = 1) were rare.
Treatment was mostly paused (50%) or switched (20%).
Alterations in the dosing regimen were reported by
three participants (less frequent use: n = 2, more frequent
application of topical therapy during home office: n = 1).
One participant stopped therapy and two participants did
not specify the kind of change. Most alterations occurred
on patients’ request (n = 10), followed by physicians’ rec-
ommendations (n = 8), and in some cases, due to a disease
other than COVID-19 (n = 3) and insufficient drug supply
(n = 3). Six participants indicated two reasons (patient’s
request and physician’s recommendation: n = 4; disease
other than COVID-19 and physician’s recommendation:
n = 2) and two participants did not specify the reason. Half
of the treatment alterations were made without consulting
a physician. Details on treatment changes are presented in
supplementary table S1.

Characteristics of the study cohort
and their association with missed
appointments and changes in treatment

Sociodemographic and disease- and health-related
characteristics
Among 205 participants, 46.8% were female, and the mean
age was 55.5 years. Most participants lived in a partner-
ship (64.9%). The mean self-reported BSA was 6.5, the
mean DLQI was 4.6 and the mean disease duration was 23.2
years. In total, 78.0% suffered from at least one comorbid-
ity, with psoriatic arthritis (44.9%), arterial hypertension
(42.4%) and allergies (26.8%) stated most frequently. On
average, patients reported 1.7 comorbidities. Mean self-
reported impairment of general health was 1.5 on a 5-point
scale (table 2).
According to subgroup analyses, younger patients were
more likely to change therapy (p = 0.01) (table 2).
Participants who missed appointments and those who
changed therapy had a significantly higher BSA (p = 0.03
and p = 0.01, respectively) and DLQI (p = 0.01 and
p = 0.01, respectively) than their counterparts. Depres-
sion (p = 0.001), anxiety disorder (p = 0.012), allergies
(p = 0.036) and neoplasia (p = 0.021) were positively asso-
ciated with missed appointments. Arterial hypertension
was negatively associated with therapy change (p = 0.033).
Those who missed appointments had a significantly higher
number of comorbidities than those who did not miss
appointments (p = 0.017). Furthermore, impairment of gen-
eral health and self-perceived susceptibility to infections
185

were higher in those who changed therapy (p = 0.042 and
p = 0.041, respectively) and those who missed consultations
(p = 0.022 and p = 0.002, respectively).

Treatment characteristics
All participants obtained antipsoriatic treatment at the time
of study participation, most frequently biologicals (71.2%),
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Table 2. Sociodemographic and disease- and health-related characteristics of all participants and subgroups with changes in
appointments and/or therapy.

Characteristic All Missed appointment Therapy change

n = 205 Yes, n = 40 No, n = 165 pa Yes, n = 20 No, n = 185 pa

Sex, n (%)

Female
Male

96 (46.8)
109 (53.2)

18 (45.0)
22 (55.0)

78 (47.3)
87 (52.7)

0.800 12 (60.0)
8 (40.0)

84 (45.4)
101 (54.6)

0.210

Age (yrs), mean (SD;
min-max)

55.5
(15.2; 19-91)

55.6
(14.1;26-85)

55.5
(15.5;19-91)

0.970 47.2
(14.3;26-70)

56.4
(15.0;19-91)

0.010

Partnership, n (%)

Singleb

Partnerc
72 (35.1)
133 (64.9)

14 (35.0)
26 (65.0)

58 (35.2)
107 (64.9)

0.990 7 (35.0)
13 (65.0)

65 (35.1)
120 (64.9)

0.990

BSA, mean (SD; min-max) 6.5
(13.4; 0-80)

8.0
(13.6; 0-70)

6.2
(13.4; 0-80)

0.030 9.6
(11.3; 0-50)

6.2
(13.6; 0-80)

0.010

DLQI, mean (SD; min-max) 4.6
(5.6; 0-25)

6.8
(6.8;0-25)

4.0
(5.2;0-24)

0.010 10.8
(8.0;0-25)

3.9
(4.9; 0-24)

0.010

Disease duration (yrs), mean
(SD; min-max)

23.2
(15.4; 1-70)

26.0
(14.9; 2-55)

22.3
(15.5; 1-70)

0.140 19.1
(13.4; 3-55)

23.5
(15.6; 1-70)

0.260

Comorbidities, n (%)

Psoriatic arthritis
Arterial hypertension
Cardiovascular disease
Diabetes mellitus
Hyperlipidaemia
Depression
Anxiety disorder
Allergies
Chronic bronchitis / asthma
Liver disease
Renal failure
Hypo- or hyperthyroidism
Neoplasia
Other comorbiditiesd

No comorbidity

92 (44.9)
87 (42.4)
26 (12.7)
31 (12.1)
46 (22.4)
31 (15.1)
13 (6.3)
55 (26.8)
25 (12.2)
5 (2.4)
4 (2.0)
28 (13.7)
5 (2.4)
30 (14.6)
45 (22.0)

21 (52.5)
17 (42.5)
7 (17.5)
6 (15.0)
10 (25.0)
13 (32.5)
6 (15.0)
16 (40.0)
4 (10.0)
1 (2.5)
2 (5.0)
7 (17.5)
3 (7.5)
9 (22.5)
6 (15.0)

71 (43.0)
70 (42.4)
19 (11.5)
25 (15.2)
36 (21.8)
18 (10.9)
7 (4.2)
39 (23.6)
21 (12.7)
4 (2.4)
2 (1.2)
21 (12.7)
2 (1.2)
21 (12.7)
39 (23.6)

0.280
0.993
0.308
0.981
0.675
0.001
0.012
0.036
0.636
0.978
0.120
0.430
0.021
0.117
0.236

10 (50.0)
4 (20.0)
1 (5.0)
1 (5.0)
4 (20.0)
5 (25.0)
3 (15.0)
8 (40.0)
2 (10.0)
1 (5.0)
1 (5.0)
3 (15.0)
0 (0.0)
4 (20.0)
5 (25.0)

82 (44.3)
83 (44.9)
25 (13.5)
30 (16.2)
42 (22.7)
26 (14.1)
10 (5.4)
47 (25.4)
23 (12.4)
4 (2.2)
3 (1.6)
25 (13.5)
5 (2.7)
26 (14.1)
40 (21.6)

0.628
0.033
0.277
0.184
0.783
0.194
0.094
0.162
0.752
0.434
0.299
0.854
0.457
0.475
0.729

Number of comorbidities,
mean (SD; min-max)

1.7 (1.5;
0-7)

2.3 (1.8;0-7) 1.6 (1.5;0-6) 0.017 1.7 (1.5;0-4) 1.8 (1.6;0-7) 0.870

Subjective impairment of
general health statee, mean
(SD; min-max)

1.5 (1.1;
0-4)

1.8 (1.1;0-4) 1.4 (1.1;0-4) 0.022 2.0 (1.3;0-4) 1.4 (1.1;0-4) 0.042

Self-perceived susceptibility
to infections, n (%)

No 175 (85.4) 28 (70.0) 147 (89.1)
8 (10

0.002 14 (70.0) 161 (87.0) 0.041

a ry an
e partn
c uch).
m .

f
t
t
s
d
t

I
A
h
t
c
M

Yes 30 (14.6) 12 (30.0) 1

Differences were tested for significance with Chi-square test for bina
xcept age, where t-test was used. b No partner, divorced or widowed. c In
omorbidity”. e Assessed on a 5-point scale (from 0 = none to 4 = very m
aximum; min: minimum; n: number; SD: standard deviation; yrs: years

ollowed by topical therapy (59.5%), non-biological sys-
emic therapy (20%) and phototherapy (6.8%). The mean
reatment duration was 40.2 months, and mean treatment
atisfaction was 4.2 on a 5-point scale. Shorter treatment
uration was found in those who changed therapy compared
o those who did not change therapy (p = 0.023) (table 3).
86

mpairment by the COVID-19 pandemic
ssessed on a 5-point scale from 0 (none) to 4 (very
igh), the mean level of worry about health because of
he pandemic was 1.9 and mean level of concern about
ontinuing the current psoriasis therapy was 0.5 (table 4).
ean fear of more severe COVID-19 due to the current
.9) 6 (30.0) 24 (13.0)

d categorical variables and Mann-Whitney-U tests for linear variables
ership or married. d Several participants reported more than one “other

BSA: Body Surface Area; DLQI: Dermatology Life Quality Index.; max:

psoriasis therapy was 1.1 and the probability of reducing
psoriasis-related physician appointments was 1.0. Partici-
pants were most afraid of SARS-CoV-2 infections acquired
from other patients (31.2%), followed by infections during
travel to appointments (10.7%) and infections transmitted
from medical staff (8.3%). Aggravation of psoriasis was
reported by 14.2% and an improvement by 3.4% during the
EJD, vol. 31, n◦ 2, March-April 2021

pandemic. The vast majority of aggravations (93.1%) were
attributed to increased stress. SARS-CoV-2 infections were
not detected in any of the participants, but in four household
members and 19 close acquaintances.
Participants who missed appointments or changed their
therapy were more worried about their own health because
of the pandemic (p = 0.010 and p = 0.002), more concerned



E

Table 3. Treatment-related characteristics of all participants and subgroups with changes in appointments and/or therapy.

Characteristic All Missed appointment Therapy change

n = 205 Yes, n = 40 No, n = 165 pc Yes, n = 20 No, n = 185 pc

Current treatmenta, n (%)

Topical therapy 122 (59.5) 26 (65.0) 96 (58.2) 0.431 15 (75.0) 107 (57.8) 0.137

Phototherapy 14 (6.8) 3 (7.5) 11 (6.7) 0.851 1 (5.0) 13 (7.0) 0.733

Non-biological systemic therapy 41 (20.0) 5 (12.5) 36 (21.8) 0.186 1 (5.0) 40 (21.6) 0.078

Biologicals 146 (71.2) 32 (80.0) 114 (69.1) 0.172 18 (90.0) 128 (69.2) 0.051
TNF-� antagonist
IL-17 inhibitor
IL-(12)/23 inhibitor

46 (22.4)
50 (24.4)
50 (24.4)

11 (27.5)
10 (25.0)
11 (27.5)

35 (21.2)
40 (24.2)
39 (23.6)

0.898 6 (30.0)
5 (25.0)
7 (35.0)

40 (21.6)
45 (24.3)
43 (23.2)

0.818

Treatment duration (month),
mean (SD; min-max)

40.2
(45.2; 0-222)

31.2
(33.3;2-132)

42.1
(42.3;0-222)

0.340 20.1
(30.0;2-120)

42.2
(46.0;0-222)

0.023

.2
1.0;1

a e 1. b
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Treatment satisfactionb, mean
(SD; min-max)

4.2
(1.0; 1-5)

4.1
(1.0;2-5)

4
(

Multiple answers were permitted. For a list of changed therapies see tabl
Differences were tested for significance with Chi-square test for categor
ax: maximum; min: minimum; n: number; SD: standard deviation; TNF

bout continuing their current psoriasis therapy (p = 0.002;
< 0.001), more afraid of a severe course of COVID-19
ue to the current psoriasis therapy (p = 0.001 and n=
.002) and more likely to reduce future psoriasis-related
ppointments because of the pandemic (p < 0.001 and
< 0.001) than their counterparts (table 4). Changes in pso-

iasis severity were more frequent in those who missed a
onsultation (p = 0.001) and altered treatment (p < 0.001).
ARS-CoV-2 infections among close acquaintances and
ersonal protection with face masks were more common
mong participants who changed their treatment (table 4).
ecreased social contact was higher in those who missed a

onsultation (p = 0.049) and altered treatment (p = 0.010).

eterminants identified in multivariate logistic
egression models
ogistic regression analysis confirmed the positive asso-
iation between DLQI (OR 1.07, p = 0.044) and missed
ppointments. A higher number of comorbidities (OR 1.33,
= 0.024) was associated with a greater likelihood of
issed appointments (table 5). While those with older age
ere less likely to change therapy (OR 0.95, p = 0.026),
igher DLQI (OR 1.18, p < 0.001) and greater worry about
ne’s own health (OR 1.70, p = 0.027) were associated with
herapy change.

iscussion

n contrast to other countries more severely affected by
JD, vol. 31, n◦ 2, March-April 2021

he COVID-19 pandemic, Germany was not threatened by
collapse in the healthcare system during its first wave.
his enabled us to continue psoriasis care under extensive
reventive measures at our department [19]. In accordance
ith guidelines and recommendations of German and inter-
ational societies [11-16], systemic psoriasis therapy was
ontinued for the vast majority of patients after risk-benefit
onsideration. Moreover, we continued psoriasis clinics
-5)
0.290 3.7

(1.2;1-5)
4.2
(0.9;1-5)

0.070

Assessed on a 5- point scale from 1 = very dissatisfied to 5 = very satisfied.
ariables and Mann-Whitney-U tests for linear variables. IL: interleukin;
umour necrosis factor-�.

under comprehensive precautions, including hygiene and
disinfection measures, safety distancing, reduction of the
number of patients in waiting areas and obligatory face
masks for patients and staff. Our patients were counselled in
face-to-face visits scheduled according to individual needs
and by telemedicine (i.e. by phone and e-mail), as recom-
mended [11-14]. Fortunately, no SARS-CoV-2 infection
has occurred in our psoriasis clinic so far.

Treatment changes during the pandemic
Non-adherence to treatment was already common among
psoriasis patients before the pandemic [20, 21]. During the
pandemic, this can be expected to further decrease due to
fear of continuing immunosuppressive drugs and acquir-
ing nosocomial SARS-CoV-2 infections during physicians’
appointments. The rate of treatment alterations in our cohort
was <10%, and 40% of the changes were recommended by
physicians. However, only half of our participants consulted
their physician before changing therapy. In comparison,
studies from countries more severely affected by the pan-
demic reported higher rates of treatment discontinuation.
In a French cohort comprising 1,418 patients with pso-
riasis, 22.4% of the patients on non-biological systemic
therapy and 13.8% on biologicals discontinued treatment
[22]. According to a retrospective Spanish study, 26.7% of
146 patients stopped treatment with biologicals or small
molecules, most frequently upon the recommendation of
dermatologists [23]. Even though Greece was not a COVID-
19 hot spot, 23.6% of 237 Greek patients with psoriasis
changed their systemic medication due to fear of SARS-
CoV-2 infection [24].
187

Conversely, several studies found similar or even lower
discontinuation rates than ours. According to a Czech
study, none of the patients on biologicals (n = 117) and
only 4.3% (2/47) on conventional immunosuppressants
discontinued therapy during the pandemic [25]. A Danish
survey on patients with atopic dermatitis (n= 68) and
psoriasis (n = 233) found a discontinuation rate of 7.3%
[26]. In two retrospective investigations on patient-driven
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Table 4. Impairment due to the COVID-19 pandemic: changes in appointments and/or therapy.

Characteristic All Missed appointment Therapy change

n= 205 Yes, n = 40 No, n = 165 pa Yes, n = 20 No, n = 185 pa

Level of worry about the one’s own
health because of the pandemicb,
mean (SD; min-max)

1.9 (1.3; 0-4) 2.4 (1.3; 0-4) 1.8 (1.3; 0-4) 0.010 2.8 (1.1; 1-4) 1.8 (1.3; 0-4) 0.002

Concerns about continuing the
psoriasis therapy during the
pandemicb, mean (SD; min-max)

0.5 (1.0; 0-4) 1.0 (1.4;0-4) 0.4 (0.8;0-4) 0.002 1.4 (1.5;0-4) 0.4 (0.9;0-4) <0.001

Fear of a more severe course of
COVID-19 because of the psoriasis
therapyb, mean (SD; min-max)

1.1 (1.2; 0-4) 1.9 (1.5;0-4) 0.9 (1.1;0-4) 0.001 2.2 (1.6;0-4) 1.0 (1.1;0-4) 0.002

Probability of reducing the
frequency of future psoriasis-related
appointments with physicians
because of the pandemicc, mean (SD;
min-max)

1.0 (1.3; 0-4) 2.3 (1.4;0-4) 0.7 (1.0;0-4) <0.001 2.1 (1.5;0-4) 0.9 (1.2;0-4) <0.001

Feared source of infection with
SARS-CoV-2d, n (%)

Medical staff 17 (8.3) 9 (22.5) 8 (4.9) <0.001 4 (20.0) 13 (7.0) 0.046

Other patients 64 (31.2) 27 (67.5) 37 (22.4) <0.001 13 (65.0) 51 (27.6) 0.001

On the way to the appointment 22 (10.7) 9 (22.5) 13 (7.9) 0.007 4 (20.0) 18 (9.7) 0.159

Change in psoriasis severity during
the pandemic, n (%)

No change
Improvement
Aggravation

169 (82.4)
7 (3.4)
29 (14.2)

25 (62.5)
3 (7.5)
12 (30.0)

144 (87.3)
4 (2.4)
17 (10.3)

0.001 10 (50.0)
0 (0.0)
10 (50.0)

159 (86.0)
7 (3.8)
19 (10.3)

<0.001

Confirmed SARS-CoV-2 infection,
n (%)

Participants
Household members
Close acquaintances

0 (0)
4 (2.0)
19 (9.3)

0 (0.0)
1 (2.5)
6 (15.0)

0 (0.0)
3 (1.8)
13 (7.9)

0.384 0 (0.0)
0 (0.0)
6 (30.0)

0 (0.0)
4 (2.2)
13 (7.0)

0.005

Decrease in social contactb, mean
(SD; min-max)

2.9 (1.3; 0-4) 3.2 (1.3; 0-4) 2.8 (1.3; 0-4) 0.049 3.5 (1.1; 0-4) 2.8 (1.3; 0-4) 0.010

Face mask use, n (%)

No mask
Yes, simple mask
Yes, FFP2/FFP3 mask

55 (26.8)
130 (63.4)
20 (9.8)

6 (15.0)
29 (72.5)
5 (12.5)

49 (29.7)
101 (61.2)
15 (9.1)

0.136 3 (15.0)
12 (60.0)
5 (25.0)

52 (28.1)
118 (63.8)
15 (8.1)

0.039

a Differences were tested for significance with Chi-square test for categorical variables and Mann-Whitney-U tests for linear variables. b Assessed on a
5-point scale from 0 = none to 4 = very much. c Assessed on a 5-point scale from 0 = in no case to 4 = definitely. d Feared source of infection regarding
less psoriasis-related appointments with physicians in the future. Multiple answers were permitted. Max: maximum; min: minimum; n: number; SD:
standard deviation.

Table 5. Logistic regression models including potential determinants for missed appointment and therapy change.

Characteristic Missed appointmenta Therapy changea

ORa 95% CI p ORa 95% CI p

Maleb 1.15 0.55–2.38 0.711 0.38 0.12–1.17 0.092

Age 0.99 0.96–1.02 0.539 0.95 0.91–0.99 0.026

DLQI 1.07 1.00–1.14 0.044 1.18 1.08–1.28 <0.001

BSA 1.00 0.97–1.03 0.889 0.98 0.94–1.02 0.422

Number of comorbidities 1.33 1.04–1.71 0.024 0.98 0.65–1.47 0.910

Systemic therapyc 0.89 0.30–2.69 0.842 0.29 0.03–2.66 0.273

Worry about one’s own health 1.25 0.93–1.68 0.140 1.70 1.06–2.73 0.027

a Dependent variable: missed appointment or therapy change, respectively. All independent variables were integrated simultaneously into the model.
Reference categories: b female, c no systemic therapy. Other variables were incorporated as linear values. Significant findings are highlighted in bold.
BSA: Body Surface Area; CI: confidence interval; DLQI: Dermatology Life Quality Index; OR: Odds Ratio.
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media, patient organizations or internet platforms influ-
enced changes in treatment and appointments.
Evidently, discontinuation or cancellation rates may vary
iscontinuation from Canada, only 0.5% of the patients
n biologicals (7/1390) [27] and 0% (0/188) on apremi-
ast [28] interrupted therapy. A phone survey in an Italian
egion severely affected by the pandemic revealed a sur-
risingly low discontinuation rate of only 5.2% (27/515)
mong biological users [29]. Discrepancies between dis-
ontinuation rates may be explained by national or regional
ifferences in the number of SARS-CoV-2 infections,
ynamics of the pandemic, resources of health care sys-
ems, support provided by medical caregivers, lockdown
egulations, legal requirements, reporting in the media and
ocio-cultural habits, as well as by differences in the study
esign.

issed appointments
lmost 20% of our responders missed at least one psoriasis-

elated appointment, most frequently on their own request
ue to fear of SARS-CoV-2 infection. To continue psoriasis
are that conforms to guidelines, considering these con-
erns, dermatologists should implement modalities such
s teleconsultations and digital prescriptions when feasible
16].

mpact factors associated with treatment
hanges and missed appointments

atient characteristics
umerous patient- and health-related determinants on

hange in treatment and/or appointments were identified in
ur cohort. Younger participants were more likely to change
herapy, although older age is a known risk factor for severe
OVID-19 courses. However, older patients were shown

o be more compliant with treatment than younger ones
n previous studies, which might explain this observation
20, 30].
urthermore, greater impairment of general health, suscep-

ibility to infections, a higher number of comorbidities and
articular diseases (depression, anxiety disorder, allergies
nd neoplasia) were associated with a higher probabil-
ty of changing therapy and/or missing appointments. We
ssume that all of these factors were associated with
reater fear of a SARS-CoV-2 infection. Neoplasias [31]
s well as several psoriasis-associated comorbidities, such
s cardiovascular diseases, diabetes and metabolic syn-
rome [32], are known to contribute to an increased
isk of severe COVID-19 courses. Depression and anx-
ety disorders likely potentiate the fear of SARS-CoV2
nfection. Interestingly, some studies suggest that self-
eported allergies are linked to an anxious personality
33], which could explain the observation that aller-
ies were associated with a higher probability of missed
ppointments.

isease and treatment characteristics
JD, vol. 31, n◦ 2, March-April 2021

articipants who changed therapy or missed appointments
ad a higher BSA and DLQI than others and experi-
nced aggravation of psoriasis more often in our study.
ccording to an Italian telephone survey conducted in
ay 2020, 27.9% of 226 patients described worsening

f the disease, with a correlation to drug withdrawal and
mpairment of psychological status [34]. Clearly, flares of
soriasis may be a consequence of interrupted treatments
and/or reduced appointments. In addition, psychological
distress due to the pandemic may contribute to wors-
ening of the psoriasis and impairment of life quality.
Patients suffering from stress were reported to experi-
ence psoriasis as a greater burden and to overestimate its
severity [35].
Furthermore, shorter treatment duration correlated with a
higher likelihood of changing therapy, possibly because
patients with a shorter treatment experience are less confi-
dent with their therapy.

Patient needs during the pandemic
Our results highlight the necessity to address individ-
ual needs, concerns and fears of psoriasis patients during
the pandemic in order to identify obstacles to compli-
ance and to find individual solutions. Physicians need to
counsel patients even more intensively than usual in these
times regarding benefits and risks of systemic treatments.
While there was uncertainty about the influence of sys-
temic antipsoriatic drugs on COVID-19 at the beginning of
the pandemic, recent studies have not shown an increased
risk of hospitalization or death due to COVID-19 in pso-
riasis patients with systemic therapies [32, 36]. Inhibition
of TNF-� and IL-17 has even been suggested to be protec-
tive against the cytokine storm in critically ill COVID-19
patients [37-39].

Limitations
Limitations of our study are the monocentric setting, the
contact method and the patient-reported nature of the sur-
vey. Our cohort merely included patients from a German
tertiary care centre who were contacted by ordinary mail.
Only 36.1% of questionnaires were returned, possibly
resulting in selection bias. However, the sex distribution
of those who were contacted and those who participated in
our study was similar (41.7% vs. 46.8% females), although,
in general, females are more prone to participate in surveys.
It is conceivable that comorbidities were under- or overesti-
mated because they were self-reported by the participants.
Depression was not validated by a professional psycholog-
ical scale or score. Treatment satisfaction, general health,
fear of SARS-CoV-2 infection and other COVID-19-related
items were assessed with 5-point scales and not with
more specific scores in order to limit the length of the
questionnaire.
Discontinuation rates and missed appointments may have
been affected by the treating physician and institution. Fur-
thermore, we did not investigate how information from
189

dependent on the time point of data collection and the
dynamics of the pandemic. Our survey was conducted
immediately after the first wave of COVID-19 in Germany,
during which less than 200,000 persons were tested positive
for SARS-CoV-2. Fortunately, none of our participants suf-
fered from COVID-19 during the first wave. Thus, we were
not able to take psoriasis patients infected with COVID-19
into account in our study.
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onclusions
n this study, we identified several patient-related key
rivers of changes in psoriasis care during the COVID-19
andemic, in particular, health-related characteristics and
high level of concern and anxiety due to the pandemic.
hanges in appointments and treatment were associated
ith higher psoriasis severity scores and more frequent dis-

ase aggravation. Clearly, our results should be verified in
larger and more diverse sample and in a multicentre set-

ing before general conclusions can be drawn. However, we
ecommend contacting patients who miss appointments, to
nquire about their well-being, disease activity, compliance
ith treatment, reasons for missed appointments and/or

reatment changes, as well as special needs, wishes and
oncerns during the pandemic. Tailoring psoriasis care to
ndividual requirements is even more crucial during the pan-
emic to protect physical and mental well-being of patients.
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