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ABSTRACT

Introduction: The broad and sustained efficacy
of apremilast for psoriasis has been demon-
strated in randomized and real-world observa-
tional studies. Data from Central and Eastern
Europe (CEE) are lacking. Moreover, apremilast
use in this region is limited by country-specific

reimbursement criteria. This is the first study to
report data on the real-world use of apremilast
in the region.
Methods: APPRECIATE (NCT02740218) was an
observational, retrospective, cross-sectional
study assessing psoriasis patients 6 (± 1)
months after apremilast treatment initiation.
The study aimed to describe the characteristics
of patients with psoriasis receiving apremilast,
estimate treatment outcomes, including Psori-
asis Area Severity Index (PASI), Body Surface
Area (BSA), and Dermatology Life Quality Index
(DLQI), and assess dermatologists’ and patients’
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Department of Dermatology and Venereology,
Faculty of Medicine, University Hospital in Pilsen,
Charles University, Edvarda Beneše 1128/13,
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M. Kaštelan
Department of Dermatology and Venereology,
Medical Faculty, Clinical Hospital Center Rijeka,
University of Rijeka, Rijeka, Croatia

A. Hrabar
Department of Medicine, Amgen Croatia, Zagreb,
Croatia

M. C. Missoup � K. Mamun
Department of Medicine, Amgen Inc., Thousand
Oaks, CA, USA

Adv Ther (2023) 40:1787–1802

https://doi.org/10.1007/s12325-023-02468-3

http://orcid.org/0000-0002-8807-6768
http://orcid.org/0000-0001-7142-3244
http://orcid.org/0000-0002-9906-157X
http://orcid.org/0000-0001-9890-9965
http://orcid.org/0000-0002-7291-8174
http://orcid.org/0000-0003-3760-1216
http://orcid.org/0000-0002-1296-6174
http://orcid.org/0000-0002-3216-0709
http://orcid.org/0000-0002-8318-8031
https://doi.org/10.1007/s12325-023-02468-3
https://doi.org/10.1007/s12325-023-02468-3
https://doi.org/10.1007/s12325-023-02468-3
https://doi.org/10.1007/s12325-023-02468-3
http://crossmark.crossref.org/dialog/?doi=10.1007/s12325-023-02468-3&amp;domain=pdf
https://doi.org/10.1007/s12325-023-02468-3


perspectives on treatment using questionnaires
including the Patient Benefit Index (PBI).
Adverse event reports were taken from the
medical records.
Results: Fifty patients (Croatia: 25; Czech
Republic: 20; Slovenia: 5) were enrolled. In
patients continuing apremilast at 6 (± 1)
months, mean (± SD) PASI score was reduced
from 16.2 ± 8.7 points at treatment initiation
to 3.1 ± 5.2 at 6 (± 1) months; BSA from
11.9% ± 10.3% to 0.8% ± 0.9%; DLQI from
13.7 ± 7.4 points to 1.6 ± 3.2. PASI 75 was
reached by 81% of patients. Physicians reported
that the overall treatment success fulfilled their
expectations in more than two thirds of
patients (68%). At least three-quarters of
patients reported apremilast had a quite or very
high benefit on the needs they identified as
being most important. Apremilast was well tol-
erated; no serious or fatal adverse events were
identified.
Conclusion: Apremilast was effective in reduc-
ing skin involvement and improving quality of
life in CEE patients having severe disease.
Treatment satisfaction among physicians and
patients was very high. These data add to the
growing body of evidence showing consistent
effectiveness of apremilast across the contin-
uum of psoriasis disease severity and
manifestations.
Trial registration: ClinicalTrials.gov identifier,
NCT02740218.

Keywords: Apremilast; Psoriasis drug therapy;
Real-world data; Health-related quality of life;
Psoriasis severity scores

Key Summary Points

Why carry out this study?

While the broad and sustained efficacy of
apremilast for the treatment of psoriasis
has been demonstrated in randomized
and real-world observational studies, its
use in clinical practice varies according to
country-specific reimbursement criteria

A better understanding of the clinical
value of apremilast in different countries
and patient populations could potentially
improve the care and outcomes of
psoriasis patients

The APPRECIATE study assessed the
clinical value of apremilast for the
treatment of psoriasis across multiple
European countries from the perspectives
of the patient and their treating physician

What was learned from the study?

Compared with the overall study
population, patients from Central and
Eastern Europe had more severe psoriasis,
a higher rate of prior systemic therapy,
and highly impaired quality of life

Despite these differences, patients from
Central and Eastern Europe experienced
substantial improvements in disease signs
and symptoms and reported apremilast
met or exceeded their expectations,
demonstrating the clinical value of
apremilast in this region

INTRODUCTION

Psoriasis is a chronic inflammatory disease [1]
with a broad range of clinical manifestations,
including inflamed and scaly skin lesions across
any area of skin, and is commonly associated
with a number of comorbidities. In Central and
Eastern Europe (CEE), the prevalence of psoria-
sis is reported to be 1.45% (95% CI: 0.49–4.08),
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with little variation across individual countries.
The prevalence is 1.36% (0.4–4.48) in Croatia,
1.45% (0.4–4.08) in the Czech Republic, and
1.47% (0.45–4.68) in Slovenia [2].

Psoriasis is a life-long disease that places
substantial burden on patients’ quality of life
even in those with limited skin involvement.
Certain areas and symptoms of psoriasis can
have a disproportionate impact on quality of
life, such as manifestations of disease in highly
visible or sensitive locations, such as the scalp,
nails, palms and/or soles, and genital areas
[3–5]. Psoriasis is often associated with itch,
which is particularly burdensome for many
patients as it can lead to sleep disturbances and
fatigue and social embarrassment when in
public. Moreover, the visible disfigurations
caused by psoriasis carry a similar psychological
burden as depression [1, 6, 7] and have a sig-
nificant impact on health-related quality of life
(HRQoL) [8].

Patient-perceived disease severity, however,
is often not represented by standard clinical
scores, which can lead to misalignment
between a patient and their treating physician
regarding their disease severity and treatment
goals [9, 10]. For example, limited skin
involvement as measured by body surface area
(BSA) may be perceived as moderate or severe
disease by the patient, particularly if highly
visible or sensitive locations are affected, while
their physician may consider this to be mild
disease [11, 12]. A better understanding of
patient-relevant treatment goals and expecta-
tions is thus needed to overcome patient-
physician disparity [13]. As outlined by the
EuroGuiDerm Guideline on the treatment of
plaque psoriasis, involvement of visible or sen-
sitive areas (such as scalp, nails, genital, palms
and/or soles) may upgrade disease severity from
mild to moderate to severe; consequently, sys-
temic therapy can be considered, even in
patients with limited skin involvement [14, 15].
The use of ‘upgrade criteria’ in relation to the
treatment goals has been shown to significantly
increase patient satisfaction with care [16, 17].

Apremilast is an oral non-biologic (small
molecule) phosphodiesterase-4 inhibitor [18]
approved in Europe for the treatment of mod-
erate-to-severe chronic plaque psoriasis and

psoriatic arthritis as well as the treatment of oral
ulcers associated with Behçet’s disease [18]. In
clinical trials [19–22] and real-world observa-
tional studies [23–28], apremilast has shown
broad and sustained efficacy and has an estab-
lished long-term safety profile. Data from CEE
are, however, lacking. Moreover, apremilast use
in this region is limited by country-specific
reimbursement criteria. In Croatia, patients
may receive apremilast if Psoriasis Area Severity
Index (PASI) or Dermatology Life Quality Index
(DLQI) is[15 or if BSA exceeds 15% and if they
did not respond or cannot tolerate or have
contraindications to at least two different pre-
viously implemented systemic drugs including
psoralen and ultraviolet A light (PUVA), reti-
noids, cyclosporine, and methotrexate, as rec-
ommended by specialist dermato-venerologists.
In Czech Republic, adult patients with PASI[
10 are eligible if they have previously under-

gone one of the following conventional sys-
temic treatments: acitretin, cyclosporine,
methotrexate, or phototherapy (PUVA or nar-
row-band ultraviolet B [NBUVB] light) and are
not suitable for treatment with methotrexate
mainly because of contraindications.

The multinational Apremilast Clinical
Treatment Experience in Psoriasis (APPRECI-
ATE) study was conducted to assess the effec-
tiveness of apremilast in the real-world setting,
and data from Northwestern Europe (Austria,
Germany, Ireland, Sweden, Switzerland, and the
UK) [23, 24], Austria [29], and Spain [25] have
been published. This is the first report on the
real-world use of apremilast in the CEE region.
The present cohort included patients from
Croatia, Czech Republic, and Slovenia.

METHODS

The detailed methods of the APPRECIATE study
have been described by Augustin et al. [23] and
Klein et al. [24] and are briefly summarized
below. Supplemental Figure S1 provides an
overview of the study design and outcome
measures.

Adv Ther (2023) 40:1787–1802 1789



Study Design and Objectives

The multinational, retrospective, cross-sectional
APPRECIATE study included psoriasis patients
treated with apremilast in real-world clinical
practice. A physician’s appointment conducted
6 (± 1) months after apremilast initiation
served as enrolment and the ‘study visit.’ The
study objectives were to (1) describe patient and
disease characteristics at apremilast initiation;
(2) assess the outcome of apremilast treatment
at 6 (± 1) months; (3) assess patient and
physician satisfaction with apremilast at 6 (± 1)
months.

Eligibility Criteria

The APPRECIATE study included consenting
adults with physician-diagnosed chronic plaque
psoriasis who were initiated with apremilast in
routine clinical practice and according to
country specific reimbursement criteria
6 month prior to study participation (Supple-
mental Table S1); study participation was pos-
sible regardless of whether apremilast treatment
was ongoing or discontinued at the time of the
study visit. Patients who were participating in
any clinical trial were excluded from the study.

Outcome Measures

At the study visit, i.e., 6 (± 1) months after
apremilast initiation, the following variables
describing apremilast treatment initiation were
retrospectively collected from medical records:
patient demographics, disease characteristics,
co-morbidities, prior psoriasis treatments, time
since psoriasis diagnosis, clinical manifestations
of psoriasis, presence of psoriatic arthritis, other
significant disease history, and reasons for
apremilast initiation.

The following apremilast outcomes were also
collected at the study visit: apremilast status
(ongoing or discontinued; if discontinued, rea-
sons for discontinuation), change in disease
severity (PASI [30], Physician Global Assessment

[PGA] [30], BSA [30]), change in DLQI (31), and
adverse events reported during apremilast ther-
apy as documented in the medical records.
Satisfaction with apremilast at 6 (± 1) months
among patients and their treating physicians
was also assessed using study-specific question-
naires. In addition, patients completed the
Patient Benefit Index (PBI) [32], consisting of
the Patient Needs Questionnaire (PNQ) and the
Patient Benefit Questionnaire (PBQ), and the
Treatment Satisfaction Questionnaire for Medi-
cation (TSQM-9) [33].

Table S2 shows an overview of the disease
scores and questionnaires used.

Compliance with Ethics Guidelines

This study was performed in accordance with
the 1964 Declaration of Helsinki and its later
amendments. The study protocol was approved
by the institutional review boards and/or
national central ethics committees of each par-
ticipating country, as per local requirements. In
the Czech Republic, the State Institute of Drug
Control (SUKL) approved APPRECIATE under
the approval number 2002110009. In Croatia,
the Central Ethics Committee approved the
study under the class UP/1-530-07/20-08/06,
number 381-13-02/340-20-03. In Slovenia, the
Commission of the Republic of Slovenia for
Medical Ethics approved the study under
approval number 0120-221/2020/5. All patients
provided informed consent prior to any data
collection. APPRECIATE was registered in Clin-
icalTrials.gov (NCT02740218).

Statistical Methods

All analyses were descriptive in nature. Cate-
gorical variables were summarized as number,
percentage, and 95% confidence intervals (CIs).
Continuous variables were summarized as
mean, standard deviation (SD), 95% CI, med-
ian, first and third quartiles (Q1, Q3), and range.
Data were analysed with no imputation for
missing data.
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RESULTS

The CEE cohort (n = 50, full analysis set [FAS])
included 25 patients from Croatia (5 study
centers), 20 from the Czech Republic (5 study
centers), and 5 from Slovenia (1 study center).

Table 1 Patient demographics and disease characteristics

All patients

(N = 50)

Sex, n (%)

Male 28 (56)

Female 22 (44)

Age at apremilast initiation, years

Mean (SD) 53.5 (14.8)

Median (Q1, Q3) 54.0 (40.0, 68.0)

Age category, n (%)

\ 35 years 7 (14)

35–65 years 28 (56)

[ 65 years 15 (30)

BMI (kg/m2)

Mean (SD) 30.5 (6.5)

Median (Q1, Q3) 30.0 (26.7, 33.9)

Psoriasis disease severity and HRQoL scores at apremilast initiation

PASI (points), n = 47a

Mean (SD) 16.1 (7.5)

Median (Q1, Q3) 15.2 (11.5, 19.8)

PGA (points), n = 28a

Mean (SD) 3.0 (0.5)

Median (Q1, Q3) 3.0 (3.0, 3.0)

PGA categories [n (%)], n = 28a

Missing 22 (44)

Clear 0 (0)

Almost clear 0 (0)

Moderate 4 (8)

Severe 20 (40)

Very severe 4 (8)

BSA (%), n = 30a

Mean (SD) 13.8 (10.0)

Median (Q1, Q3) 12.0 (5.0, 20.0)

DLQI (points), n = 46a

Mean (SD) 15.9 (6.4)

Median (Q1, Q3) 17.0 (11.0, 20.0)

Table 1 continued

All patients

(N = 50)

Psoriasis locations, n (%)

Any visible psoriasis manifestation (nail, scalp,

palmoplantar)b
46 (92)

Scalp psoriasis 34 (68)

Nail psoriasis 25 (50)

Genital psoriasis 11 (22)

Palmoplantar psoriasis 10 (20)

Nongenital inverse psoriasis 10 (20)

Palmoplantar pustulosis 3 (6)

Psoriasis symptoms, n (%)

Pruritus 34 (68)

Fatigue 8 (16)

Prior treatments for psoriasis, n (%)

Any prior treatment for psoriasis 49 (98)

Conventional systemic 49 (98)

Phototherapy 24 (48)

Biologics 3 (6)

Others 3 (6)

Comorbidities ([ 5% of patients), n (%)

Psoriatic arthritis 17 (34)

Metabolic syndrome 10 (20)

Hypertension 6 (12)

Diabetes mellitus 3 (6)

Obesity 3 (6)

BSA body surface area, DLQI Dermatology Life Quality Score, HRQoL

health-related quality of life, PASI Psoriasis Area Severity Index, PGA

Physician Global Assessment, SD standard deviation
aNumber of patients with scores recorded
bPatients with more than one manifestation are only counted once
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Patient and Disease Characteristics

Table 1 shows patient and disease characteris-
tics of the CEE cohort at apremilast initiation.

Mean (± SD) age of patients in the CEE
cohort was 53.5 ± 14.81 years and all patients
were white. Mean (± SD) body mass index
(BMI) was 30.5 ± 6.48 kg/m2.

At apremilast initiation, mean (± SD) time
since psoriasis diagnosis was 18.7 ± 11.99 years.
PASI, BSA, and DLQI scores indicated that
patients on average had severe psoriasis, i.e.,
PASI[10 or BSA[10, and DLQI[10, as per
EuroGuiDerm Guideline definition (15). Table 1
shows mean (± SD) and median (Q1, Q3) levels
of PASI, affected BSA, DLQI, and PGA; however,
PGA was recorded in only 28 (56%) patients.

Most patients (92%, n = 46) had visible pso-
riatic lesions as detailed in Table 1. Two-thirds
(68%, n = 34) reported pruritus symptoms, and
16% (n = 8) reported fatigue. Most patients
(98%, n = 49) had received prior conventional
systemic therapy for psoriasis, approximately
half (48%, n = 24) had received prior pho-
totherapy, and few patients had received prior
biologics (6%, n = 3).

Overall, 70% of patients (n = 35) had
comorbidities as shown in Table 1, the most
common being psoriatic arthritis (34%, n = 17)
and metabolic syndrome (20%, n = 10).

Apremilast Use

At 6 (± 1) months (i.e., the study visit), 62% of
patients (n = 31) were continuing apremilast
treatment and 38% (n = 19) had discontinued.
Mean (± SD) treatment duration was
163.5 ± 49.2 days overall, 184.2 ± 20.8 days in
patients continuing apremilast, and
127.8 ± 62.7 days in patients who had discon-
tinued apremilast. Reasons for apremilast dis-
continuation were lack of efficacy (24%,
n = 12), safety or tolerability issues (10%, n = 5),
or other reasons (4%, n = 2; Table 2).

Effectiveness of Apremilast

Figure 1 summarizes treatment effectiveness in
patients continuing apremilast at 6 (± 1)

months who had non-missing scores at
apremilast initiation and 6 (± 1) months. PASI
score (n = 27) was reduced by a mean (± SD) of
83% ± 23% to 3.1 ± 5.2 points. Most patients
with non-missing data achieved a PASI 50 and a
PASI 75: 24/27 (89%; 95% CI: 71%-98%) and
22/27 (81%; 95% CI: 62%-94%), respectively.
BSA (n = 15) was reduced by a mean (± SD) of
11.1% ± 9.9% to 0.8% ± 0.9%. PGA (n = 14)
was reduced by a mean (± SD) of 2.1 ± 1.0
points to 1.1 ± 0.7 points. DLQI (n = 23) was
reduced by a mean (± SD) of 12.0 ± 6.2 points
to 1.6 ± 3.2 points, and all patients with a

Table 2 Apremilast use

All patients
(N = 50)

Time between psoriasis diagnosis and

apremilast initiation, years

Mean (SD) 18.7 (12.0)

Median (Q1, Q3) 17.5 (9.0, 25.0)

Reason for apremilast initiation, n (%)

Previous therapy ineffective 34 (68)

Intolerant to previous therapy 13 (26)

Contraindications to conventional

therapies

2 (4)

Delaying use of biologics 1 (2)

Patient choice 0 (0)

Other 0 (0)

Apremilast treatment status at 6 (± 1)

months, n (%)

Ongoing 31 (62)

Discontinued 19 (38)

Reason for apremilast discontinuation,

n (%)

Lack of efficacy 12 (24)

Safety/tolerability 5 (10)

Other 2 (4)

SD standard deviation
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DLQI C 5 at apremilast initiation (n = 21,
100%) achieved a clinically meaningful
improvement, i.e., a reduction in DLQI score of
at least 5 points.

Physician Assessment of Apremilast
Effectiveness

Physician satisfaction with apremilast at 6 (± 1)
months, reported for various manifestations
and symptoms, is summarised in Fig. 2. For
most of the reported manifestations and symp-
toms, physicians reported that apremilast ful-
filled their expectations (partially achieved,
achieved or exceeded their expectations) in at
least 65% of patients that experienced these
manifestations and symptoms at apremilast
initiation. For nail psoriasis, expectations were
fulfilled in 56% and for fatigue in 50% of
patients, respectively. Apremilast met physi-
cians’ expectations for overall clearance of pla-
que psoriasis, overall patient wellbeing and
achievement of normal everyday life in over
two-thirds of patients [34/50 (68%), 35/50
(70%), and 34/50 (68%), respectively]. Physi-
cians reported that the overall treatment success

fulfilled their expectations in more than two
thirds of patients (68%; Fig. 2), with 10% (5/50)
reporting partial achievement of expectations,
32% (16/50) reporting achievement of expecta-
tions, and 26% (13/50) reporting their expec-
tations were exceeded.

Treatment Needs and Satisfaction

Patients’ and physicians’ satisfaction with
apremilast treatment, expressed as ‘‘agree’’ or
‘‘strongly agree’’ on a given statement, is sum-
marised in Fig. 3.

Physicians agreed or strongly agreed that
apremilast notably reduced plaque psoriasis and
improved overall wellbeing in two-thirds [33/50
(66%)] of patients, provided a sustained
response in 62% (31/50) of their patients, led to
clearance in specific areas and improved mood
in 58% (29/50) of patients, and provided a rapid
response and reduced itch in half [25/50 (50%)]
of patients (Fig. 3).

Over two-thirds of all patients reported
clearance in their affected specific location(s) of
psoriasis [33 of 48 (69%) reported ‘‘agree’’ or
‘‘strongly agree’’]. More than half of all patients

Fig. 1 Psoriasis disease severity and HRQoL scores at
treatment initiation and at month 6 (± 1) and absolute
change in patients with ongoing apremilast therapy.
HRQoL health-related quality of life, SD standard devia-
tion. Mean (SD) values are calculated based on the number

of patients with assessments at baseline and month 6
(± 1) visit (n). The instruments used were Psoriasis Area
and Severity Index (PASI) [30], Dermatology Life Quality
Index (DLQI) [31], Physician Global Assessment (PGA)
[30], and body surface area (BSA) [30]
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reported a rapid response to apremilast, reduced
itch, and improved mood and wellbeing [28/49
(57%), 31/50 (62%), 27/49 (55%), and 27/49
(55%), respectively]. Among patients continu-
ing apremilast at 6 (± 1) months, for most
treatment effect measures, over two-thirds of
patients achieved improvements in those areas.
Importantly, 81% (25/31) reported improve-
ment in wellbeing and clearance in their affec-
ted specific location(s) of psoriasis; 74% (23/31)
reported a rapid response and an improvement
in their mood (Fig. 2).

As measured by the TSQM-9 questionnaire,
patient’s satisfaction with apremilast effective-
ness and convenience and their global satisfac-
tion with apremilast were high, especially in
patients with ongoing apremilast treatment. On
the 100-point treatment effectiveness scale,
patients’ mean (± SD) score was 61.3 ± 27.42
overall and 73.7 ± 23.66 for patients with
ongoing apremilast treatment. Patients’ mean
(± SD) convenience score was 80.1 ± 14.20
overall and 84.6 ± 12.06 for patients with
ongoing apremilast treatment. Patients’ mean

(± SD) global satisfaction score was
60.0 ± 27.91 overall and 74.2 ± 20.09 for
patients with ongoing apremilast treatment
(Fig. S2).

In patients continuing apremilast treatment
at 6 (± 1) months, the highest ranked patient
needs in the PNQ were the nine questions
comprising the treatment dimensions of ‘‘re-
ducing impairments due to therapy,’’ ‘‘having
confidence in healing,’’ and ‘‘other,’’ which
includes quick skin improvement and regaining
disease control (Fig. S3A). Assessing apremilast
treatment satisfaction with the PBQ, over two-
thirds of patients reported a quite or very high
benefit of apremilast treatment for almost all
questions. For the dimensions ranked as having
the highest need as per the PNQ, at least three-
quarters of patients reported a quite or very
high benefit for seven out of the nine questions
comprising the above-mentioned dimensions
(Fig. S3B). The mean (± SD) global PBI was
2.5 ± 1.26 overall and 3.1 ± 0.97 in patients
with continuing apremilast treatment.

Fig. 2 Partial achievement of, achievement of, or exceed-
ing physicians’ expectations. Percentages show the propor-
tions of patients partially achieving, achieving, or exceeding

dermatologists’ expectations in any of the indicated areas.
Physicians’ expectations were assessed using a study-specific
questionnaire
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Fig. 3 Treatment effect of apremilast on symptoms
assessed by patients and physicians. Percentages represent
individuals responding ‘‘agree’’ or ‘‘strongly agree’’ and are
based on non-missing responses (n). Specific areas of

psoriasis were the scalp, hands, soles of feet, nails, or
genitals. Physicians’ and patients’ estimates of apremilast
treatment effect were assessed using a study-specific
questionnaire
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Safety of Apremilast

Of the 50 patients in the CEE cohort, 11 repor-
ted a total of 22 apremilast-related adverse
events; none were serious or fatal. Treatment-
related adverse events leading to apremilast
discontinuation were reported in three patients.
The most frequent treatment-related adverse
events ([5% of patients; Table 3) were nausea
(4 patients, 8%) and headache (3 patients, 6%).

DISCUSSION

Data on the effectiveness and tolerability of
apremilast and physician and patient satisfac-
tion with treatment in real-world clinical prac-
tice in CEE countries are currently lacking.
Psoriasis registries in the region that were orig-
inally set up for biologics in the Czech Republic
and Slovenia contain limited data on apremilast
[34]. The present study, conducted in 50
patients from Croatia, Czech Republic, and
Slovenia, is the first in the region to assess
apremilast’s effectiveness in lowering psoriasis
disease burden in the real-world setting. In
addition, our study assessed physician and
patient satisfaction with apremilast treatment,
including the extent to which apremilast met
the treatment goals that patients identified
‘very important.’

Although data from the APPRECIATE family
of studies have been previously reported
[23, 25, 29], it remains important to collect data
from different European regions. In CEE,
apremilast use is limited by country-specific
reimbursement criteria, which are reflected in
our cohort. Patients enrolled in our study had
more severe disease at apremilast initiation than
patients in Northwestern Europe (N = 480) [23]
and Spain (N = 80) [25]. For example, mean
PASI (± SD) scores were 16.1 ± 7.5 points in the
CEE cohort versus 12.5 ± 8.4 points in North-
western Europe and 8.3 ± 5.3 points in Spain.
Mean (± SD) DLQI was also higher in CEE
compared to other regions: CEE, 15.9 ± 6.4
points; Northwestern Europe, 13.4 ± 7.5 points;
Spain, 8.9 ± 6.6 points [23, 25].

Patients in the CEE cohort who continued
apremilast at 6 (± 1) months had a similar

Table 3 Apremilast-related adverse events by system organ
class and preferred term

System organ class preferred term All patients
(N = 50)

Gastrointestinal disorders, n (%) 7 (14)

Nausea 4 (8)

Diarrhea 2 (4)

Abdominal pain 1 (2)

Frequent bowel movement 1 (2)

Gastrointestinal disorder 1 (2)

Nervous system disorders, n (%) 4 (8)

Headache 3 (6)

Tremor 1 (2)

Cardiac disorders, n (%) 2 (4)

Tachycardia 2 (4)

General disorders and administration

site conditions, n (%)

2 (4)

Fatigue 1 (2)

Pyrexia 1 (2)

Psychiatric disorders, n (%) 1 (2)

Insomnia 1 (2)

Metabolism and nutrition disorders,

n (%)

1 (2)

Decreased appetite 1 (2)

Musculoskeletal and connective tissue

disorders, n (%)

1 (2)

Back pain 1 (2)

Respiratory, thoracic and mediastinal

disorders, n (%)

1 (2)

Cough 1 (2)

Skin and subcutaneous tissue disorders,

n (%)

1 (2)

Hyperhidrosis 1 (2)
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benefit from apremilast treatment as patients in
other regions despite their greater disease
severity at treatment initiation, including
objective clinical measures and patient-reported
outcomes. In the CEE cohort, the mean (± SD)
PASI score at 6 (± 1) months was 3.1 ± 5.2
points and mean (± SD) affected BSA was
0.8% ± 0.9%; in the Spanish cohort [25], mean
PASI was 3.4 (95% CI: 2.1–4.7) points and BSA
was 2.6% (95% CI: 1.6–3.7%). For PGA and
DLQI, the scores after 6 (± 1) months of
apremilast treatment were also similar in both
cohorts [25].

Psoriasis of the scalp, face, palmoplantar
region, genitals, nails, and intertriginous areas
is often underdiagnosed [35], and these are
commonly considered difficult-to-treat mani-
festations of psoriasis [36]. A large US preva-
lence study of psoriasis phenotypes reported
52–55% scalp, 14–16% palmoplantar, and
23–27% nail [37]; among patients prescribed
apremilast in the APPRECIATE studies, the
prevalence of these manifestations was higher.
The proportion of patients with scalp psoriasis
was 68% in CEE and in Northwestern Europe
and 43% in Spain [23, 25]. Palmoplantar psori-
asis was similar across all cohorts (CEE, 20%;
Northwestern Europe, 24%; Spain, 25%); nail
psoriasis was present in 50%, 38%, and 34%,
respectively [23, 25]. Pruritus was present in
two-thirds of patients in the CEE and North-
western European cohorts (both 68%) and 58%
of patients in Spain [23, 25]. In the CEE cohort,
92% of patients had psoriasis at visible loca-
tions, with 81% in Northwestern Europe [23].

Prior treatments differed between the
regions. Almost all CEE patients had a prior
systemic treatment (98%), in line with the
approved label recommending apremilast as
second-line therapy. Prior therapy was mostly
conventional systemic therapies (98%) and
phototherapy (48%); the use of biologics was
rare (6%). In Northwestern Europe, the use of
conventional systemic therapies was lower
(68%), and phototherapy (56%) and biologics
(15%) were used more frequently [23]. Prior
biologic use was highest in Spain (19%), where
conventional systemic therapies were fre-
quently used (79%) and phototherapy was only
used in one-third of patients (33%) [25]. In the

CEE region, treatment prescriptions are often
carefully controlled, e.g., in Croatia, hospital
drug committees decide on the extension of
prescriptions based on objective outcome mea-
sures (see ‘‘Limitations’’ below).

In our CEE cohort, treatment satisfaction
among physicians and patients was very high,
which is aligned with the data from North-
western Europe and Spain [23–25]. Dermatolo-
gists indicated that the overall success of
apremilast treatment exceeded their expecta-
tions in one-quarter of treated patients in the
present cohort compared with 23% in the
Northwestern European cohort [23] and 50% in
Spain [25]. Expectations were partly achieved or
achieved in 10% and 32% in the CEE cohort
and 22% and 31% in the Northwestern Euro-
pean cohort [23], respectively (data not pub-
lished for Spain). Global satisfaction in all
patients reached 60% in the CEE cohort, 58% in
the Northwestern European cohort [23], and
52% in Spain [25]. In patients continuing
apremilast at 6 (± 1) months, the respective
rates were 74%, 70%, and 71%. This suggests
that patients who were satisfied with the treat-
ment outcomes tended to stay on apremilast
therapy.

The findings of the APPRECIATE CEE cohort
add to the growing body of real-world evidence
showing improvement in objective psoriasis
outcome scores under apremilast treatment and
high satisfaction among physicians and
patients. Several longitudinal studies, such as
OTELO from Belgium [26], LAPIS PSO from
Germany [38], and APPRAISAL from Greece
[28], have also assessed apremilast in routine
clinical practice for the treatment of psoriasis.
OTELO observed 122 patients with plaque pso-
riasis for up to 18 months and assessed similar
outcomes to APPRECIATE: the PBI (primary
outcome), PGA, DLQI, PASI, and BSA (sec-
ondary outcomes). OTELO confirmed the ful-
filment of dermatologist and patient treatment
expectations. LAPIS PSO [38] and APPRAISAL
[28] assessed improvement in DLQI score as
their primary outcome measure with standard
disease severity scores as secondary outcomes.
Both studies demonstrated sustained improve-
ment in patients’ HRQoL and improvements in
disease severity. In a Finish registry analysis of
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clinical practice [39], patients with psoriasis or
psoriatic arthritis tended to use apremilast
mainly between conventional systemics and
biologics. Apremilast persistence was high
(14 months in patients with psoriasis;
11 months in patients with psoriatic arthritis)
and increased with age [39]. In Russian studies
reporting a pharmacogenomic model [40] and
immunological predictors of response [41] in 34
patients with moderate-to-severe and severe
plaque psoriasis receiving apremilast for
26 weeks, 14 patients (41%) achieved a PASI 75.
The authors attribute this response rate to the
severe psoriasis, long disease duration, and
multiple prior therapies observed in more than
half (53%) of the patients. In addition, this
study was interventional and did not collect
patient-reported outcomes, which are the focus
of the current study.

The data from our CEE cohort have some
limitations. The sample size was very small
because of some unexpected occurrences during
the conduct of the study: Due to the COVID-19
pandemic, patients were reluctant to and often
advised not to visit the hospitals for the study
visit. Additionally, there was a gap in Czech
apremilast reimbursement from August 2020 till
November 2021. The drug could not be pre-
scribed in routine clinical practice during that
time. The reimbursement for apremilast was
granted again in December 2021. Only 17
patients (34%) of the cohort had psoriatic
arthritis with nine patients continuing apremi-
last at 6 (± 1) months. Due to this small sample
size, no meaningful conclusions could be drawn
on the effectiveness of apremilast in psoriatic
arthritis. The Belgian APOLO study [27] focused
specifically on apremilast use and real-world
effectiveness in this setting and reported
improvement of signs and symptoms of psori-
atic arthritis as well as a benefit in HRQoL. In
the present study, the discontinuation rate was
high (38% discontinued; 24% discontinued due
to lack of efficacy) and the results for ongoing
patients may be affected by a degree of selection
bias. This high rate of discontinuation is
attributed to structural mechanisms inherent to
the local process followed for the prolongation
of prescriptions. Specifically, in Croatia, every
patient is reviewed on a 4-monthly basis by a

hospital committee and prescriptions are
extended (or not) based on benefit assessment
using PASI (improvement of at least 50% in
4 months) and DLQI (achievement of DLQI
value \ 5). However, PASI 75 alone is not an
optimal measure of treatment benefit; treat-
ment satisfaction and clinical benefits from the
patients’ perspective should also be considered
[27]. Global satisfaction in the CEE cohort was
60% among all patients and 74% among those
continuing apremilast at 6 (± 1) months,
reaching similar proportions in the Northwest-
ern European [23] and Spanish [25] cohorts. In
patients continuing apremilast at 6 (± 1)
months, the respective rates were 74%, 70%,
and 71% [23, 25]. Generalizability of our data is
therefore limited.

CONCLUSIONS

In our cohort of patients from CEE participating
in the APPRECIATE study, dermatologists and
patients were highly satisfied with apremilast’s
effectiveness, and patients reported improve-
ments in their quality of life and across a range
of symptoms. Compared to other regions par-
ticipating in APPRECIATE, patients in the CEE
cohort had a similar treatment benefit, includ-
ing objective clinical measures and patient
reported outcomes, despite their greater disease
severity. Our data add to the growing body of
evidence regarding the consistent effectiveness
of apremilast across the spectrum of psoriasis
patients with various degrees of disease severity
and manifestations.
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