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Abstract

Background Real-world data can inform the use of biologics for psoriasis (PSO).

Objective The aim was to evaluate treatment patterns and analyze pharmacoutilization in PSO patients in a real-world Italian
setting, with a focus on the biologics most recently introduced.

Methods An observational study based on administrative databases was conducted. Patients were included based on PSO
diagnosis identified by either discharge diagnosis or exemption code or prescription of anti-psoriatic topical drugs (proxy of
diagnosis). To describe patient characteristics and treatment patterns using the most up-to-date data, two different approaches
were used: a cross-sectional study performed during 2016-2018, and a longitudinal study conducted with patients who
received their first biological/targeted synthetic drugs (naive patients) in 2014 and 2017 (the inclusion periods).

Results During 2016-2018, the number of prevalent patients diagnosed with PSO was 194,054 (2016), 210,830 (2017), and
225,171 (2018). The percentage of patients receiving biologics or targeted synthetic agents ranged from 1.5 to 2.1%. Among
them, naive patients receiving interleukin (IL) inhibitors increased from 37.5% (2016) to 69.4% (2018), while those receiv-
ing anti-tumor necrosis factor (anti-TNF) decreased from 62.5% (2016) to 30.6% (2018). The longitudinal analysis included
894 and 1218 naive patients in 2014 and 2017, respectively, of whom 7.2% (2014) and 6.9% (2017) switched therapy after
amean of 7.1 (2014) and 6.9 (2017) months. Overall, 259 patients were prescribed ixekizumab starting in 2017, of whom
73% were naive. Ixekizumab was prescribed as monotherapy to 52.5%.

Conclusions The proportion of patients receiving biologics appeared constant over the years, with an increasing number of
naive patients being prescribed IL-17 inhibitors. Ixekizumab patients were mostly naive.

1 Introduction
Key Points

Psoriasis (PSO) is a chronic immune-mediated inflamma-
A picture of psoriasis (PSO) management in Italian clini-

- JHASE g : tory disease that comprises a wide spectrum of dermato-
cal practice settings is provided, with a focus on recently logical manifestations depending on the clinical features
approved biologic treatments.

and severity of the disease [1]. Even though the etiology of
A PSO prevalence of 2.3% for Italy was reported. PSO is not fully understood, there is a connection between
environmental factors and genetic susceptibility [2]. In
fact, some environmental factors, such as stress and infec-
tion, can trigger or exacerbate the disease [3, 4].

The typical cutaneous manifestations and chronic
course of PSO have a significant impact on patients’
quality of life, as the disease is associated with potential

Among PSO patients receiving biologic agents, an
increasing trend of prescriptions of interleukin inhibitors
was observed over the years.

>4 Valentina Perrone psychological and social consequences [5]. Moreover, in
valentina.perrone @clicon.it patients with severe disease, there is a higher risk of mor-

I CliCon S.r.l., Societa Benefit Health Economics tality than in the general population (hazard ratio 1.5; 95%
and Outcomes Research, Via Murri, 9 40137, Bologna, Italy confidence interval 1.3-1.7) [6, 7].

2 Eli Lilly Italy S.p.A., Sesto Fiorentino, Italy The prevalence of PSO among the adult Italian popula-

3 Eli Lilly Italy S.p.A., Roma, Italy tion is estimated to be 2.7%, with an increasing trend up
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to 3.5% for individuals aged 60—64 years, followed by a
steady decrease to 1.7% for those over 74 years of age [8].

The diagnosis of PSO is usually clinical and based
mainly on a physical examination and the patient’s medi-
cal history; skin biopsy is rarely needed to confirm the
diagnosis [9].

There are several forms of PSO, although plaque pso-
riasis (PP) is the most common (approximately 80% of
patients) [10, 11]. PP is characterized by the presence of
erythematous-desquamative lesions with clear margins,
mainly located on the limbs (knees and elbows), lum-
bosacral region, and scalp, often accompanied by symp-
toms such as itching and pain [12]. Approximately 20% of
patients develop moderate-to-severe PP [13, 14].

Traditionally, medical treatment options for psoriatic
patients are topical agents, oral systemic agents, and pho-
totherapies [15]. Over the past decades, a better under-
standing of PSO pathophysiology has allowed the develop-
ment of several therapeutic options as targeted therapies,
including biologics and small molecules, that substantially
alter the treatment landscape for psoriasis [16].

According to the Italian guidelines of PSO manage-
ment, treatment decisions depend on different disease
characteristics, such as severity, lesion location, patient
quality of life, comorbidities, and drug features [14].

Topical therapy alone is indicated for mild forms of
PSO, but it can be used in combination with systemic
treatment for patients with moderate-to-severe PSO [14].

Conventional systemic therapies consist of acitretin,
methotrexate, and cyclosporin; targeted treatments cur-
rently approved in Italy include apremilast [phosphodi-
esterase 4 (PDE4) inhibitor], anti-tumor necrosis factor
alpha (anti-TNF) agents (adalimumab, certolizumab,
etanercept, and infliximab), and interleukin (IL) inhibi-
tors (ustekinumab, an inhibitor of IL-12/23; secukinumab,
ixekizumab, and brodalumab, inhibitors of IL-17; and
guselkumab and tildrakizumab, inhibitors of IL-23).

Since PSO is a lifelong relapsing-remitting disease,
patients often require lifelong therapies. Randomized clini-
cal trials (RCTs), even when investigating long-term treat-
ment outcomes, do not reflect clinical practice. Therefore,
real-world data could be useful for evaluating the effective-
ness, clinical use, and prescribing patterns of therapies in the
long term in the context of a clinical practice setting.

The aims of the present study were to evaluate the treat-
ment patterns of biological/targeted synthetic disease-mod-
ifying antirheumatic drugs (b/tsDMARDs) and to analyze
pharmacoutilization in patients treated for PSO in a real-
world Italian setting, with a focus on recently introduced
biological therapies.
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2 Methods
2.1 Data Source

A retrospective observational study was performed by inte-
grating the administrative databases of a pool of Italian
Healthcare Entities. These databases contain all the infor-
mation regarding the healthcare resources reimbursed by
the Italian National Healthcare Service (INHS), which is
based on the principle of universal coverage for all Italian
citizens. According to the objectives of the analysis, the fol-
lowing databases were used: beneficiary database (data on
patients’ characteristics), pharmaceutical database [data on
prescription of drugs reimbursed by the INHS, including the
drug name, Anatomical Therapeutic Chemical (ATC) code,
and dispensing date], hospitalization database [including
primary and secondary diagnoses at hospital discharge and
procedures classified according to the International Classi-
fication of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM) (ICD-10-CM not yet available)], and payment
exemption database (including disease exemption codes).

To guarantee patients’ privacy, an anonymous univocal
numeric code was assigned to each subject included in the
study, ensuring full compliance with the European General
Data Protection Regulation (GDPR) (2016/679). This code
allowed the electronic linkage of all records for each sub-
ject across the databases. No identifiers related to patients
were provided to the authors. All the results of the analyses
were produced as aggregated summaries, and the data could
not be assigned, either directly or indirectly, to individual
patients. Based on the pronouncement of the Data Privacy
Guarantor Authority (General Authorisation for personal
data treatment for scientific research purposes—n.9/2014),
informed consent was not required, as its collection would
be impossible for organizational reasons. According to the
Italian law on the conduction of observational analyses, the
ethics committee of each participating entity was notified
and approved the study.

2.2 Study Population

All patients diagnosed with PSO were screened for study
eligibility. Patients were included if they presented one of
the following criteria used to identify PSO diagnosis [17]:
(1) a hospitalization discharge diagnosis of PSO (ICD-9-CM
code: 696.1) or (2) an exemption code (code that allows
avoidance of the economic contribution for services/treat-
ments in presence of certain diseases) for PSO (045.696.1)
or (3) a prescription for anti-psoriatic topical drugs (ATC
code: DO5SA) (diagnosis by proxy).
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To describe patient characteristics and treatment patterns
based on the most up-to-date data available, two different
approaches were involved:

Cross-sectional analysis: Patients fulfilling the inclu-
sion criteria during the period from 2016 to 2018 were
analyzed. The years were not mutually exclusive; there-
fore, patients could be present in each calendar year. The
index date (ID) was defined as the first date on which
the patients met one of the inclusion criteria each year.
Patients who received a prescription for drugs indicated
for PSO at the ID were defined as “treated”; otherwise,
they were regarded as “untreated.”

Longitudinal analysis: Three distinct longitudinal analy-
ses were performed on patients diagnosed with PSO
according to the inclusion criteria who also received a b/
tsDMARD prescription to evaluate the pharmacoutiliza-
tion of these therapies. Patients without b/tsDMARDs 1
year before the ID were defined as “naive,” while those
already under b/tsDMARD treatment 1 year before the
ID were defined as “experienced”. Three longitudinal
cohorts were created; two of them included naive patients
during year 2014 and year 2017 (the inclusion periods),
while the third cohort included experienced patients from
2018. The ID was the date of the first b/tsDMARD pre-
scription during the inclusion periods. Follow-up was
1 year from the ID. Moreover, a focus on ixekizumab
utilization and prescribing patterns was provided, within
an analysis period from 2017 to the end of data availabil-
ity (end dates differed depending on data availability for
each healthcare entity).

2.3 Study Variables

At baseline, data on demographic characteristics such as age
and sex were collected.

All patients included had at least 1 year of data avail-
ability prior to the ID. The following comorbidities were
examined considering all available data before the ID: rheu-
matoid arthritis (ICD-9-CM: 714, exemption code: 006),
psoriatic arthritis (PsA) (ICD-9-CM: 696.0, exemption code:
045.696.0), axial spondyloarthritis (axSpA) (ICD-9-CM:
720, exemption code: 054.720.0), Crohn’s disease (ICD-
9-CM: 555, exemption code: 009.555), ulcerative colitis
(ICD-9-CM: 556, exemption code: 009.556), and cardio-
vascular conditions [acute myocardial infarction and other
forms of ischemic heart disease (ICD-9-CM: 410, 411),
cerebrovascular disease (ICD-9-CM: 430-438), and other
cardiovascular-related hospitalizations (ICD-9-CM codes:
413, 414, 440, 443)]. The presence of comorbidities was
also measured using the Charlson Comorbidity Index (CCI)
[18], which assigns a weighted score to each concomitant

disease identified from discharge diagnoses/pharmaceutical
prescriptions recorded in the 12 months prior to the ID (if
0, CCI is null).

The following b/tsDMARDs indicated for PSO treat-
ment were analyzed: adalimumab (ATC: L04AB04), apre-
milast (ATC: LO4AA32), etanercept (ATC: LO4ABO1), inf-
liximab (ATC: L04ABO02), ixekizumab (ATC: LO4AC13),
secukinumab (ATC: L0O4AC10), and ustekinumab (ATC:
LO4ACO05).

Switch of therapy was assessed during the first year of
follow-up and was defined as the changing of a b/tsDMARD
other than that administered at the ID, and the mean time to
the switch was measured in months.

All analyses were descriptive. Continuous variables are
reported as the mean + standard deviation (SD), whereas
categorical variables are expressed as frequencies and
percentages.

All analyses were performed using STATA SE version
12.0 (StataCorp LP, College Station, TX, USA).

3 Results

Based on the sample population, the prevalence of PSO was
estimated to be 2.3% (2.7% among the adult population). A
comprehensive study diagram for cross-sectional and lon-
gitudinal analyses is shown in Fig. 1. In the cross-sectional
analysis, a total of 194,054 (2016), 210,830 (2017), and
225,171 (2018) patients with a diagnosis of PSO were iden-
tified (prevalent patients); their characteristics are reported
in Table 1. The mean age + SD ranged from 56.5 + 14.5
(2016) to 57.9 + 14.5 (2018). The percentage of males was
approximately 52% for all years considered. PsA was a con-
comitant condition in 1.3-1.6% of patients, whereas axSpA
was observed in 0.2% of patients in each year analyzed. In
2016, 47.8% of patients were untreated, 50.4% were treated
with conventional systemic therapies/nonsteroidal anti-
inflammatory drugs (NSAIDs)/topical agents, and 1.8% were
treated with b/tsDMARDs. In 2017, 50.6%, 47.4%, and 2.1%
were untreated, treated with conventional systemic thera-
pies/NSAIDs/topical agents, and treated with b/tsDMARDs,
respectively. In 2018, 66.5%, 32%, and 1.5% were untreated,
treated with conventional systemic therapies/NSAIDs/topi-
cal agents, and treated with b/tsDMARDs, respectively.
However, the 2018 results must be interpreted with cau-
tion due to the partial availability of data provided. Among
the b/tsDMARD treatment group, the overall use of IL or
PDE4 inhibitors increased over time versus TNFa inhibitors,
from 26.7% in 2016 to 50.1% in 2018 (Table 2), particu-
larly among naive patients (from 37.5% in 2016 to 69.4% in
2018). As shown in Table 3, the proportion of prescriptions
for the PDE4 inhibitor apremilast remained stable at approx-
imately 4.2—4.8% during 2017 and 2018, while prescriptions
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Fig.1 Study diagram of
cross-sectional and longitudi-
nal analyses. M million, PSO
psoriasis
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Table 1 Cross-sectional analysis: baseline demographic and clinical
characteristics of PSO patients

2016 2017 2018
Diagnosed, n 194,054 210,830 225,171
Age (mean, SD) 56.5 (14.5) 57.2 (14.5) 57.9 (14.5)

Male, n (%) 101,474 (52.3) 110,158 (52.2) 117,543 (52.2)

Presence of comorbidities
RA, n (%) 1870 (1.0) 2113 (1.0) 2386 (1.1)
axSpA, n (%) 304 (0.2) 348 (0.2) 408 (0.2)
PsA, n (%) 2585 (1.3) 3004 (1.4) 3521 (1.6)
CD/UC, n (%) 786 (0.4) 900 (0.4) 1037 (0.5)
Cardiovascular, 674 (0.3) 877 (0.4) 643 (0.3)

n (%)

Charlson Comor- 0.0 (0.1) 0.0 (0.1) 0.0 (0.1)
bidity Index
(mean, SD)

axSpA axial spondyloarthritis, CD/UC Crohn’s disease/ulcerative
colitis, PsA psoriatic arthritis, PSO psoriasis, RA rheumatoid arthritis,
SD standard deviation

for the IL inhibitors ixekizumab and secukinumab showed
an upward trend over the years analyzed (from 0.5% in 2016
to 3.6% in 2017 and from 3.3% in 2016 to 22.2% in 2018 for
ixekizumab and secukinumab, respectively); conversely, pre-
scriptions for the IL inhibitor ustekinumab slightly declined,
from 23.4% in 2016 to 19.5% in 2018. The same trends were
observed among naive patients. In parallel, the use of anti-
TNF agents decreased among all b/tsDMARD patients, from
73.3% (2016) to 49.9% (2018), and among naive users, from
62.5% (2016) to 30.6% (2018) (Table 2).

In the longitudinal analysis, 894 and 1218 naive patients
were included in 2014 and 2017, respectively. In the 2014
cohort, 7.2% of patients experienced their first treatment
switch during the first year of follow-up, after a mean time
of 7.1 months, while in the 2017 cohort, 6.9% of patients
experienced their first treatment switch during the first year
of follow-up, with a mean time of 6.9 months (Table 4).
In both periods, switching was more frequently observed
among adalimumab and etanercept users (9.3% and 8% in
2014, 8% and 10.9% in 2017, respectively). Of the 2822

Table 2. Cross-sectional
analysis: biologic treatment

patterns per calendar year in
PSO patients overall, naive and
experienced

2016 2017 2018

b/tsDMARDs users, n 3439 4436 3452

IL-17 or IL-12/23 or PDE4 inhibitors, n (%) 919 (26.7) 1836 (41.4) 1730 (50.1)

Anti-TNF agents, n (%) 2520 (73.3) 2600 (58.6) 1722 (49.9)
Naive, n (%) 619 (18.0) 1213 (27.3) 630 (18.3)

IL-17 or IL-12/23 or PDE4 inhibitors, n (%) 232 (37.5)* 739 (60.9)* 437 (69.4)*

Anti-TNF agents, n (%) 387 (62.5)* 474 (39.1)* 193 (30.6)*
Experienced, n (%) 2820 (82.0) 3223 (72.7) 2822 (81.7)

IL-17 or IL-12/23 or PDE4 inhibitors, n (%) 687 (24.4)** 1097 (34.0)** 1293 (45.8)**

Anti-TNF agents, n (%) 2133 (75.6)** 2126 (66.0)** 1529 (54.2)**

b/tsDMARD biological/targeted synthetic disease-modifying antirheumatic drug, IL interleukin, PDE4
phosphodiesterase 4, PSO psoriasis, TNF tumor necrosis factor

#* . B
Percentage among naive patients

Percentage among experienced patients
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Table?.a Cross-sectional Total PSO population Naive PSO population

analysis: b/tsDMARD

distribution per calendar year 2016 2017 2018 2016 2017 2018
b/tsDMARD users, n 3439 4436 3452 619 1213 630
Adalimumab, n (%) 1140 (33.1) 1292 (29.1) 832 (24.1) 211(34.3) 284(23.5) 87(14.1)
Apremilast, n (%) 0(0.0) 187 (4.2) 165 (4.8) 0(0.0) 184 (15.2) 99 (15.7)
Etanercept, n (%) 1127 (32.8) 1081 (24.4) 718 (20.8) 140(22.4) 165(13.5) 81(12.7)
Infliximab, n (%) 253 (7.4) 227 (5.1) 172 (5.0) 36 (5.8) 26 (2.1) 253.9)
Ixekizumab, n (%) 0(0.0) 24 (0.5) 124 (3.6) 0(0.0) 24 (2.0) 70 (11.0)
Secukinumab, n (%) 113 (3.3) 700 (15.8) 767 (22.2) 76 (12.2) 326 (27.0) 201 (32.1)
Ustekinumab, n (%) 806 (23.4) 925 (20.9) 674 (19.5) 156 (25.3) 204 (16.7) 67 (10.5)

b/tsDMARD biological/targeted synthetic disease-modifying antirheumatic drug, PSO psoriasis

experienced patients included from 2018, 4.8% switched
treatment during the first year of follow-up, with a mean
time of 6.7 months (Table 5).

A subsequent analysis focused on patients prescribed
IL-17 inhibitors that have been recently approved and are
reimbursable by the Ministry of Health in Italy for the
treatment of moderate-to-severe PSO. To ensure a suf-
ficient observation period based on data availability, the
analysis considered the utilization of ixekizumab, which
was approved in 2017. A total of 259 ixekizumab patients
(mean age of 50.7 + 13.3 years, 65.3% male) were identi-
fied and followed up for a mean time of 14.0 + 6.7 months.
Of them, 11.6% had a concomitant diagnosis of PsA, and
3.9% had cardiovascular conditions. At the ID, 52.5%
received ixekizumab as monotherapy, while the remaining
patients were prescribed NSAIDs, conventional systemic
therapy, or both. Considering all the available periods
before the ID, 73% (N = 189) of those patients were naive,
and 14.7% (N = 38) and 6.9% (N = 18) had one and two
previous b/tsDMARD prescriptions, respectively. In the
12 months before the ID, the most frequently prescribed
b/tsDMARDs were secukinumab (16.2%), ustekinumab
(12.4%), and adalimumab (8.1%). Over 12 months of
follow-up, treatment switching was observed in 5.8% of
patients.

4 Discussion

In recent decades, the management of adults with moderate-
to-severe PSO has been revolutionized by the introduction
of biological therapies. Several RCTs have been conducted
and have established the efficacy and safety profiles of these
treatments; however, their performance in daily practice may
be different, as elderly patients and those with comorbidities
are usually excluded from clinical trials [19]. With this con-
text in mind, this study provides some insight into the pat-
terns of utilization of b/tsDMARDs among patients affected
by PSO in a real-world setting in Italy.

Table4 Longitudinal analysis: treatment switching in naive PSO
patients during the first year of the follow-up period (inclusion
period: 2014, 2017)

b/tsDMARDs index N patients Months before N (%) of switch

atindex  switch (mean) 2
Inclusion period: 2014
Adalimumab 333 6.6 31(9.3) NI
Etanercept 339 7.2 27 (8.0) NI
Infliximab 34 NI NI 0(0.0)
Ustekinumab 188 9.6 5(2.7) 0(0.0)
Total 894 7.1 64 (7.2) 5(0.6)
Inclusion period: 2017
Adalimumab 286 8.4 23 (8.0) 0(0.0)
Apremilast 184 5.5 8 (4.3) 0(0.0)
Etanercept 165 6.3 18 (10.9) 0(0.0)
Infliximab 26 NI NI 0(0.0)
Ixekizumab 24 NI NI 0(0.0)
Secukinumab 329 5.8 17(52) 4(1.2)
Ustekinumab 204 7.7 15(74) NI
Total 1218 6.9 84(69) 504

Following the “Opinion 05/2014 on Anonymisation Techniques”
drafted by the “European Commission Article 29 Working Party”,
analyses involving fewer than 3 patients were not reported, as they are
potentially reconductable to single individuals. Therefore, the results
referring to < 3 patients were reported as NI

b/tsDMARD biological/targeted synthetic disease-modifying anti-
rheumatic drug, NI not issuable, PSO psoriasis

According to the global report on psoriasis from the World
Health Organization (WHO) [20], PSO occurs in both sexes
equally and is most common in the age range of 50-69 years;
the baseline characteristics of patients included in the cross-
sectional analysis reflected those features well. The preva-
lence of PSO estimated in this study (2.3%) is in line with
that (1.8-3.1%) reported in the literature for Italy [21].

The treatment patterns shown in the cross-sectional anal-
yses suggest a tendency of undertreatment since approxi-
mately half of the cohorts did not receive any treatment
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Table 5 Longitudinal analysis: treatment switching in experienced
PSO patients during the first year of follow-up (inclusion period:
2018)

b/tsDMARDs index N patients Months before N (%) of switch
atindex  switch (mean) —2
Adalimumab 753 5.7 30400 NI
Apremilast 67 5.5 4(6.0) 0(0.0)
Etanercept 645 7.0 24 (3.7) NI
Infliximab 147 5.0 7 (4.8) 0(0.0)
Ixekizumab 54 NI NI 0(0.0)
Secukinumab 571 6.5 52(9.1) 6(L.1)
Ustekinumab 585 9.0 16 (2.7) 0(0.0)
Total 2822 6.7 136 (4.8) 9(0.3)

Following the “Opinion 05/2014 on Anonymisation Techniques”
drafted by the “European Commission Article 29 Working Party”, the
analyses involving fewer than 3 patients were not reported, as they are
potentially reconductable to single individuals. Therefore, the results
referring to < 3 patients were reported as NI

b/tsDMARD biological/targeted synthetic disease-modifying anti-
rheumatic drug, NI not issuable, PSO psoriasis

indicated for PSO. This is in line with a previous Italian
study reporting that treatment of 54% of PSO patients attend-
ing outpatient dermatology clinics did not comply with the
suggested treatment regimen [22]. The same consideration
was also made by dermatologists from North America and
European Countries (Italy included), who acknowledge the
undertreatment of PSO and recognized patient concerns over
side effects as one possible explanation [23]. Patients could
seek alternative treatments: in Italy, patients commonly
choose thermal spring water balneotherapy [14], which
cannot be tracked in administrative databases. The treated
patients in this study were mainly prescribed conventional
therapies, while a small proportion (approximately 2%) of
patients in all years considered received b/tsDMARDs. This
treatment distribution may reflect the heterogeneity of PSO
status among the population analyzed; the absence of treat-
ment for instance could indicate milder forms of PSO, as
well as the low proportion of patients with PsA comorbid-
ity. Furthermore, the lower percentage of patients on bio-
logic agents may be explained by limitations related to the
prescription of these agents to patients with moderate-to-
severe forms [16]. Indeed, similar proportions (0.25-2%)
were observed in other studies based on claim databases [24,
25], while a Belgian cross-sectional study that focused on
moderate-to-severe PP reported that 29.5% of patients were
receiving biologics [26].

Regarding the patients prescribed biologics in this study,
our results showed an increasing trend for prescriptions of
IL inhibitors or tsDMARDs, with a consequent reduced uti-
lization of TNF inhibitors for patients prescribed biologics;
this trend was also observed among naive patients. Similar
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prescribing variations among patient classes over the years
were observed in other real-world studies, although differ-
ent healthcare delivery settings should be considered when
comparing results [27]. To date, no clinical priority has been
established for the two drug classes by any guidelines [14,
28]; however, head-to-head comparison trials and meta-
analyses comparing the effectiveness of intra- and interclass
drugs are increasingly being published in the literature [29,
30]. The evidence found in real practice could help to con-
textualize the findings in a long-term manner.

The switching rate within the first year of treatment
among bio-naive patients was in line with another Italian
study that collected data on naive patients between Janu-
ary 1, 2010, and December 31, 2014, from administrative
databases of a Southern Italian Local Health Unit. Similar to
our findings in the 2014 cohort (7.2% first and 0.6% second
switch), that study showed an approximately 8% switch to
another biological drug after a mean time of 140 days [31].

Within our study, we outlined a profile of patients receiv-
ing recently approved, newly available treatments, includ-
ing the IL-17 inhibitor ixekizumab. Patients receiving such
therapy tended to be slightly younger than the other treat-
ment groups observed in the previous analysis and displayed
a generally worse clinical profile, with a higher proportion
of concomitant cardiovascular conditions or PsA comorbidi-
ties. The latter could be explained since, according to the
recently published European League Against Rheumatism
(EULAR) recommendations for PsA, IL-17, or IL-12/23
inhibitors are preferred in cases of relevant skin involvement
[32]. Regarding the utilization of ixekizumab, most patients
were first prescribed b/tsDMARD, while experienced users
started ixekizumab mostly after intraclass switching.

We acknowledge that our study has some limitations. Our
cohort of patients reflects a real clinical practice setting, and
the results must be interpreted with consideration for the
limitations related to the observational nature of this study;
i.e., this study is based on data collected through adminis-
trative databases. First, there was a lack of clinical informa-
tion related to comorbidities, the severity of PSO, and other
potential confounders that could have influenced our results;
therefore, the presence of concomitant PsA may be under-
estimated. Since the comorbidities herein analyzed were
addressed based on any available data prior to inclusion,
there might be unequal capture of these variables among
patients. Second, data on the use of pharmacological treat-
ments were retrieved from medical prescription and dispens-
ing information; data on actual drug use were not available,
and the treatment patterns could also reflect the different
approval dates of the therapies analyzed. Finally, primary
care and private care data could not be collected. There-
fore, it was not possible to assess information about primary
care physicians related to the management of patients in this
analysis. Furthermore, since administrative databases collect
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data on healthcare resources reimbursed by INHS, out-of-
pocket topical treatments or thermal spring water balneo-
therapy are not captured. Ultimately, these results must be
interpreted with caution, considering the partial availability
of data provided for 2018, and they are limited to the popu-
lation analyzed and to the therapies reimbursed for PSO at
the time of the analysis, and may not be generalized to the
entire Italian population.

5 Conclusion

This real-world analysis provides updated insights into
the treatment patterns of PSO patients in Italy during
2016-2018. Our findings highlight that the proportion of
patients receiving b/tsDMARDs appeared constant over the
years; however, drug utilization seemed to shift towards IL
inhibitors, which have been increasingly prescribed. This is
in line with the rapidly evolving scenario of new and promis-
ing therapeutic options entering the market to keep up with
treatment goals for PSO and the shift from a Psoriasis Area
and Severity Index (PASI) 90 towards a PASI 100 response.

In the longitudinal analysis, the proportion of bio-naive
patients who switched therapy remained constant over the
periods analyzed.

Moreover, we focused on the therapeutic pathway of
one of the most recent bDMARD approved in Italy, ixeki-
zumab, to provide a preliminary description of the profile of
patients starting such recently approved therapies, in view
of the future therapeutic options for PSO management. The
results showed that this drug is mainly prescribed to younger
and more comorbid (cardiovascular and PsA) patients, that
most patients were b/tsDMARD-naive, and that experienced
patients were prescribed ixekizumab mainly after an intra-
class switch. However, more robust data on the use of ixeki-
zumab according to guidelines will be available in the future,
considering that studies with a longer follow-up and larger
sample size are expected.
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