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Therapeutic options for psoriasis vulgaris have chan-
ged during recent decades with the introduction of
biologics. Few nationwide studies are available on
psoriasis treatment patterns, and those from Finland
predate the use of biologics. The aim of this retrospec-
tive, population-based registry study was to identify
patients with psoriasis vulgaris and their treatment
patterns in the secondary care setting in Finland. The
study cohort included 41,456 adults with a diagnosis
of psoriasis vulgaris in the public secondary healthcare
setting from 2012 through 2018. Data on comorbidi-
ties, pharmacotherapy, and phototherapy were col-
lected from nationwide healthcare and drug registries.
Patients in the cohort had a wide range of comorbi-
dities, with 14.9% having psoriatic arthritis. Treat-
ment was based largely on topical and conventional
systemic medications. Conventional medications were
used by 28.9% of patients, and methotrexate was the
most common option (20.9%). Biologics were used by
7.3% of patients, mostly as second- and third-line tre-
atment. The use of conventional systemic medications,
topical treatments, and phototherapy decreased after
the initiation of biologics. This study of psoriasis vul-
garis in Finland provides a framework for the develop-
ment of future care practices.
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P soriasis is a chronic, immune-mediated, inflammatory
skin disease that affects 1-5% of the population in
Europe (1, 2). Psoriasis can manifest at any age, but more
often affects adults (3). Psoriasis vulgaris is the most
common form of the disease, accounting for more than
80% of cases of psoriasis (3). During the last decades,
rapid advancements have been made in understanding
the pathogenesis and genetics of psoriasis vulgaris
(henceforth termed psoriasis), including comorbidities
associated with the disease (3).

Due to its chronicity and high prevalence, pso-
riasis represents a substantial burden for society (4, 5).

SIGNIFICANCE

This population-based study identified adult patients with
psoriasis vulgaris (psoriasis) and their treatment patterns
in the secondary care setting in Finland. The results indicate
that patients with psoriasis had a wide range of comorbi-
dities, with 15% having psoriatic arthritis. Treatment was
based largely on topical treatments. Conventional systemic
(oral) medications were used by approximately 30% and
biological treatments by 7% of patients. The results provide
important information on psoriasis patients and their cur-
rent treatment patterns and form a framework for the de-
velopment of future care practices for psoriasis in Finland.

Furthermore, with its disease-related discomfort and
disability, psoriasis also represents a significant burden
on the patient. Psoriasis is associated with significant
comorbidities, including rheumatoid arthritis (RA) and
psoriatic arthritis (PsA), metabolic syndrome, cardiovas-
cular diseases, and inflammatory bowel disease (IBD)
(6-8). Psoriasis has also negative psychosocial effects,
and severe psoriasis is associated with reduced quality
of life (QoL) (9). Moreover, patients with psoriasis are
shown to have more mental disorders than individuals
in the general population (10, 11).

Currently, there is no cure for psoriasis. Disease ma-
nagement aims to minimize the physical and psycholo-
gical harm to patients, improve their QoL and functional
ability, as well as prevent associated multimorbidity (3,
12—14). Overall treatment strategies for psoriasis should
consider disease severity and disease outcomes, but also
the presence of PsA and other comorbidities (12—14).

Topical therapies including corticosteroids, vitamin
D analogues, calcineurin inhibitors, keratolytics, and
various emollients are the main treatment options for
mild and localized psoriasis. Targeted and/or full-body
phototherapy is an effective alternative for moderate
psoriasis. However, phototherapy use is limited by its
accessibility and an increased risk of skin cancer as-
sociated with repeated and long-term treatment (3, 15).
In addition, the burden of phototherapy treatment for
the patients and society, due to travelling, absence from
work, and other daily activities, can be considerable.

The oral small-molecule immunosuppressants met-
hotrexate, acitretin, and cyclosporine have been consi-
dered the primary systemic medications for moderate
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to severe psoriasis for decades (16). However, they are
associated with multiple contraindications, and patient
compliance with oral immunosuppressants is often
suboptimal (17). Recent therapeutic advancements for
moderate to severe psoriasis include biologics targeted at,
for example, tumour necrosis factor-o (TNF-a), the p40
subunit of interleukin (IL)-12 and IL-23 (p40IL-12/23),
IL-17, and the p19 subunit of IL-23 (p19IL-23), as well
as a small molecule inhibitor of phosphodiesterase 4
(PDEA4) (15,18).

When evaluating therapeutic options to provide cost-
effective care it is crucial to have a thorough understan-
ding of patient profiles. However, previous reports of
psoriasis from Finland mostly predate the introduction
of'biologics, and, globally, only a few nationwide studies
are available (19-21). The aim of this retrospective,
population-based registry study was to identify patients
with psoriasis and their treatment patterns in the secon-
dary care setting in Finland. The prevalence of comor-
bidities and the use of treatments were assessed using
national healthcare and drug reimbursement registries in
a nationwide cohort of patients. In addition, a subgroup
of patients who started their treatment with a biologic
was analysed.

MATERIALS AND METHODS

Study cohort, data collection and subgroups

For this retrospective, register-based study, all adult patients (>18
years of age) with a diagnosis of psoriasis (International Classifica-
tion of Diseases, 10" Revision (ICD-10), diagnosis code 1.40.0)
in the Finnish Care Register for Health Care (CRHC, secondary
public healthcare) between 1 January 2012, and 31 December
2018, were identified.

For the identified study cohort (“total cohort”), individual-level
data on the use of public healthcare services, diagnoses (ICD-10),
phototherapy, and medications were further collected retrospecti-
vely from the CRHC (secondary public healthcare) and Register
of Primary Health Care Visits (primary public healthcare), both
of which are maintained by the Finnish Institute for Health and
Welfare, and the Register of Reimbursed Drugs, which tracks the
purchase of reimbursed drugs and is maintained by the Social
Insurance Institution of Finland. Data were collected from January
2012 through December 2018 (observation period). Individual-
level data from different registries were linked using unique per-
sonal social security numbers and analysed in a pseudonymized
format. According to the law on the secondary use of health and
social data (Act on the Secondary Use of Health and Social Data),
retrospective non-interventional registry studies do not require
ethics committee review.

The primary study group included all identified patients (total
cohort, n=41,456). For subgroup analyses, the total cohort was
divided into 2 subgroups. Subgroup 1 (n=14,337) comprised pa-
tients who had their first psoriasis diagnosis (ICD-10 code L.40.0)
in the secondary healthcare setting between 1 January 2013, and
31 December 2017, with no prior psoriasis diagnoses in primary
or secondary care during the observation period (January 2012
onwards; a minimum of 1 year without psoriasis diagnoses).
The date of the first psoriasis diagnosis during the observation
period was defined as the index date for patients in subgroup 1.
Subgroup 2 (n=1,297) comprised biologic starters, those patients
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who initiated biologics during the period from January 2013 to
December 2017 and had no prior use of biologics during the ob-
servation period (January 2012 onward). The index date for this
subgroup was the date of biologic initiation. Treatment patterns
were analysed in this subgroup separately from the period before
and the period after the index date.

Outcome measures

The aim of this study was to identify the characteristics of patients
with psoriasis and their treatment patterns in a Finnish population-
based cohort. The prevalence of comorbid conditions was assessed
based on ICD-10 codes in the CRHC and the Register of Primary
Care Visits. In addition, healthcare specialty codes in the CRHC
were used as a proxy for selected comorbidity groups (Table SI).
Both the primary and secondary diagnoses recorded for a visit
were included in the analyses.

The use of pharmacological treatments was assessed based on
purchases of reimbursable prescription drugs from community
pharmacies. The medication groups were based on Anatomical
Therapeutic Chemical (ATC) classification codes (Table SII).
Sequential ordering was analysed separately by treatment type
(conventional systemic medications, biologics, or the small mole-
cule inhibitor apremilast) and by individual medications belonging
to each treatment type. Medications in the analyses only included
treatments reimbursed in Finland during the observational period.
This included, for conventional systemic treatment the oral immu-
nosuppressants acitretin, cyclosporine, and methotrexate; for bio-
logics adalimumab, brodalumab, certolizumab pegol, etanercept,
ixekizumab, secukinumab, and ustekinumab; for small molecule
inhibitors, apremilast. The first-line treatment was defined as the
first treatment initiated after the index date. A change in treatment
line was defined as the initiation of a medication not used during
the observation period, that being conventional, biologic or apre-
milast (at the 7-digit ATC-code level). Two treatments initiated on
the same day were considered a combination treatment.

Phototherapy was defined based on the Nordic Medico-Statisti-
cal Committee (NOMESCO) Classification of Surgical Procedures
(WXQ20-1, WXQ24, WXQ26-7, WXQ40-4, WXQ99).

Statistical analyses

Demographic characteristics, comorbidities, and treatments in the
total cohort were analysed using descriptive statistics. Categorical
variables were presented as number of observations and propor-
tions. Continuous variables were reported as mean with standard
deviation (SD) and median [interquartile range].

Statistical comparisons of the prevalence of comorbidities in
the subgroup of biologic starters and non-biologic starters were
performed using the Pearson y? test for unpaired data. Statistical
comparisons of the pharmacological treatments in the subgroup
of biologic starters before and after the initiation of the first bio-
logic were performed using the McNemar test for paired data.
The statistical analyses were conducted using R (version 4.0.3.,
http://www.r-project.org).

RESULTS

Demographics of the study cohort

The total cohort consisted of 41,456 patients > 18 years old
who received a diagnosis of psoriasis in the secondary pu-
blic healthcare setting in Finland from 2012 through 2018
(Table I), representing 0.9% of the total Finnish adult
population. Slightly more than half of the patients were
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Table I. Demographic characteristics of the total cohort (2012 to
2018) and the subgroup of biologic starters

Biologic

Total cohort starters p-

Characteristics (n=41,456) (n=1,297) value?

Sex, n (%)
Female 19,012 (45.9) 471 (36.3) -
Male 22,444 (54.1) 826 (63.7) -

Age - continuous, mean (SD) 59.24 (17.22) 51.83(13.84) -
Median [IQR] 61.23 52.58 -

[47.50, 71.55] [41.80, 62.11]
Selected comorbidities, n (%)
Based on ICD-10 codes
Essential (primary) hypertension
Arthropathy

13,356 (32.2) 358 (27.6) <0.001
13,195 (31.8) 419 (32.3) 0.731

Dorsopathies 12,205 (29.4) 443 (34.2) <0.001
Acute upper respiratory infections 10,185 (24.6) 379 (29.2) <0.001
Dermatitis and eczema 8,574 (20.7) 228 (17.6) 0.006
Type 2 diabetes mellitus 7,420 (17.9) 192 (14.8) 0.004
Osteoarthritis 7,326 (17.7) 207 (16.0) 0.108
Severe ischaemic arrhythmias 5,848 (14.1) 115 (8.9) <0.001
Hypercholesterolaemia 5,761 (13.9) 148 (11.4) 0.010
Influenza and pneumonia 5,412 (13.1) 142 (10.9) 0.025
Arthropathic psoriasis 6,186 (14.9) 651 (50.2) <0.001
Distal interphalangeal psoriatic 376 (0.9) 49 (3.8) <0.001
arthropathy
Other lower respiratory infections 5,198 (12.5) 156 (12.0) 0.602
Cancer 5,089 (12.3) 68 (5.2) <0.001
Asthma 4,101 (9.9) 119 (9.2) 0.405
Major depressive disorder 4,046 (9.8) 152 (11.7) 0.018
Any mental disorder 11,325 (27.3) 328 (25.3) 0.102
Heart failure 2,745 (6.6) 39 (3.0) <0.001
Haemorrhagic or embolic stroke 2,711 (6.5) 45 (3.5) <0.001
Chronic obstructive pulmonary 2,290 (5.5) 44 (3.4) <0.001
disease
Gout 1,781 (4.3) 50 (3.9) 0.468
Kidney diseases 1,647 (4.0) 34 (2.6) 0.014
Crohn disease 476 (1.1) 43 (3.3) <0.001
Ulcerative colitis 736 (1.8) 37 (2.9) 0.004
Crohn’s disease or ulcerative colitis 1,077 (2.6) 64 (4.9) <0.001
Rheumatoid arthritis 1,374 (3.3) 108 (8.3) <0.001
Based on healthcare specialty code, n (%)
Skin and allergy 23,487 (56.7) 1,127 (86.9) <0.001
Psychiatry 5,070 (12.2) 176 (13.6) 0.146
Internal medicine 24,353 (58.7) 1019 (78.6) <0.001
Oncology 2,210 (5.3) 30 (2.3) <0.001
Ophthalmology 9,648 (23.3) 261 (20.1) 0.007

@p-value refers to a comparison between biologic starters and non-biologic starters
(n=40,159).

ICD-10: International Classification of Diseases, 10th Revision; IQR: interquartile
range.

men (54.1%). The follow-up time in the total cohort was
7.0 years, and the mean (SD) age was 59.2 (17.2) years.

The most common comorbidities in the total cohort
were essential hypertension, arthropathy, dorsopathy,
acute respiratory infections, dermatitis and eczema (pre-
valence 20.7-32.2%). PsA was diagnosed in 14.9% of the
cohort patients, IBD were diagnosed in 2.6%, with ulce-
rative colitis comprising 1.8% and Crohn’s disease 1.1%.

Treatment patterns in the total cohort

Conventional systemic medications were used by 28.9%
of the patients in secondary care during the whole ob-
servation period (Table II). Methotrexate was the most
common treatment, followed by acitretin. Cyclosporine
was the least common. Biologics were used by 7.3% of
patients, with adalimumab being the most used. Ustekinu-
mab, etanercept, and secukinumab were used in nearly
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equal percentages of patients. Of the biologics certoli-
zumab pegol was the least commonly used treatment.
Apremilast was used by 0.8% of the patients in the cohort.

Of topical treatments, antipsoriatics (vitamin D
analogues) were used by 50.5% of the patients, with
calcipotriol being more commonly used than calcitriol.
Topical corticosteroid preparations were used by ap-
proximately 3 in 4 patients in the cohort (76.2%). Of
the group receiving topical corticosteroid preparations,
group III corticosteroids and betamethasone-salicylic
acid were the most frequently used groups of corticoste-
roid preparations (54.9%), and 1 in 4 patients used very
potent (group IV) corticosteroids (26.1%). Reimbursable
emollients were used by 58.4% of the patients in the
total cohort. Phototherapy was used by 8.6% of patients
in the total cohort.

Treatment sequences in the secondary healthcare setting

A total of 14,337 patients had their first diagnosis of
psoriasis in the secondary healthcare setting between 1
January 2013, and 31 December 2017 (34.7% of the total
cohort; subgroup 1). The mean follow-up time before
(2012 onwards) and after (until the end of 2018) the
psoriasis diagnosis were 3.3 and 3.8 years, respectively.
Of the subgroup 1 patients, 14.2% had used conventio-
nal medications and 2.9% had used biologics before the
psoriasis diagnosis. The proportions increased to 34.3%
(conventional) and 7.1% (biologic) after the psoriasis
diagnosis. Conventional medications were the most
frequently used medications in the first (90.3% of the
subgroup patients) and second (65.4%) treatment lines
(Fig. 1). Biologics were used by 30.0% and 71.3% of the
subgroup patients in the second and third treatment lines,
respectively. Of individual medications, methotrexate was
the most used medication in the first and second treatment
lines, followed by acitretin. The medication most used in
the third treatment line was secukinumab (Fig. 2).

Adalimumab was the most used biologic in the first
and second treatment line (44.5% and 28.0% of biologic
users, respectively). In the second treatment line both
secukinumab and ustekinumab were commonly used
biologics. Ustekinumab and secukinumab were the most
used biologics in the third treatment line.

Demographics of biologic starters and their treatment
patterns

A total of 1,297 patients (3.1% of the total cohort; sub-
group 2 biologic starters) initiated a biologic during
the observation period (Table I). Biologic starters were
younger (mean age 51.8 years) and more often men
(63.7%) than patients in the total cohort. The mean
follow-up time before and after the initiation of the bio-
logic was 3.6 and 3.4 years, respectively.

The prevalence of PsA, Crohn’s disease, ulcerative
colitis, RA, dorsopathies, acute upper respiratory infec-
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Table II. Pharmacological treatments for psoriasis and ultraviolet phototherapy in the
total cohort and in the subgroup of biologic starters before and after the initiation of

the first biologic

adults with a diagnosis of psoriasis in
the secondary healthcare setting from

Biologic starters (n=1,297)

2012 through 2018, providing a com-

prehensive representation of patients

Total cohort Before After . SR
(n=41,456) biologic biologic with moderate to severe psoriasis 1n
n (%) n (%) n (%) p-value?

Finland. Patients in the cohort had a

Conventional or biologic

Conventional 11,987 (28.9) 1,083 (83.5)

12,827 (30.9) 1,083 (83.5) 1,297 (100.0) -
516 (39.8) <0.001

wide range of comorbidities. The tre-

Methotrexate 8,645 (20.9) 907 (69.9) 469 (36.2) <0.001 atment of psoriasis in this cohort was
Acitretin 5,042 (12.2) 426 (32.8)  28(2.2) <0.001 largely based on topical and conven-
Cyclosporine 907 (2.2) 276 (21.3)  43(3.3) <0.001 . . o . .
Biologic® 3,030 (7.3) 0(0.0) 1,297 (100.0) - tional systemic medications. B1010g1cs
Adalimumab 1,515 (3.7) 0(0.0) 576 (444) - were used by 7.3% of patients, mostly
Ustekinumab 954 (2.3) 0 (0.0) 461 (35.5) - : : :
Etanercept 817 (2.0) 0(0.0) 249(19.2) - in second- and third-line treatment.
Secukinumab 810 (2.0) 0(0.0)  425(32.8) - The reported prevalence of pso-
Certo_lizumab pegol 177 (0.4) 0 (0.0) 68 (5.2) - riasis VaI'iCS widely (175% in Europe)
Apremilast 321 (0.8) 29 (2.2) 27 (2.1) 0.8918

Topical treatments

Antipsoriatics 20,926 (50.5) 935 (72.1)
Calcitriol 3,301 (8.0) 200 (15.4)
Calcipotriol 18,831 (45.4) 803 (61.9)

Corticosteroids, dermatological preparations 31,597 (76.2) 1,075 (82.9)

Corticosteroids, weak (group I) 3,573 (8.6) 99 (7.6)
Corticosteroids, moderately potent (group II) 12,608 (30.4) 442 (34.1)
Corticosteroids, potent (group III) 22,767 (54.9) 686 (52.9)
Corticosteroids, very potent (group IV) 10,829 (26.1) 452 (34.8)
Betamethasone-salicylic acid 13,765 (33.2) 583 (44.9)
Emollients 24,200 (58.4) 916 (70.6)
Other treatments
Antiemetics and antinauseants 936 (2.3) 13 (1.0)
Antifungals for dermatologic use 7,703 (18.6) 253 (19.5)
Antibacterials for systemic use 35,425 (85.5) 977 (75.3)
Anti-infectives for systemic use 4,285 (10.3) 99 (7.6)
Phototherapy® 3,549 (8.6) 262 (20.2)

35,889 (86.6) 1,228 (94.7) 1,084 (83.6) <0.001
491 (37.9) <0.001

33(2.5) <0.001
473 (36.5) <0.001
875 (67.5) -

69 (5.3) 0.009
318 (24.5) <0.001
485 (37.4) <0.001
335(25.8) <0.001
362 (27.9) <0.001
867 (66.8)  0.011

19 (1.5) 0.327
206 (15.9)  0.006
939 (72.4)  0.080
103 (7.9) 0.794

37 (2.9)

depending on the geographical area,
definition, and methodology used for
estimation (2). In Finland, the preva-
lence of psoriasis in the adult popula-
tion was estimated at 2.1% based on
the Northern Finland Birth Cohort 1966
(22). The cohort in this study represen-
ted 0.9% of the Finnish adult popula-
tion. Overall, the ICD-10 code L40.0
has been shown to be a valid approach
for identifying patients with psoriasis

in the Finnish registries (23). As data
<0.001

@p-value refers to a comparison between biologic starters before and after the initiation of the biologic.
l’Adalimumab, brodalumab, certolizumab pegol, etanercept, ixekizumab, secukinumab, ustekinumab were
the medications that were reimbursable for the treatment of psoriasis in Finland during the observation
period. “Nordic Medico-Statistical Committee (NOMESCO) Classification of Surgical Procedures (WXQ20-

1,WXQ24, WXQ26-7, WXQ40-4, WXQ99).

tions, and major depressive disorder (MDD) was higher
in the biologic starter group compared with the total
cohort (»<0.001, except p=0.004 for ulcerative colitis
and p=0.018 for major depressive disorder; Table I and
Table SIII). The biologic starters also had more healt-
hcare resource-use related to skin or allergy specialties
as well as to internal medicine than did patients in the
total cohort (»p<0.001).

Adalimumab (44.4%), ustekinumab (35.5%), and
secukinumab (32.8%) were the most used biologics in
subgroup 2 biologic starters during the observation pe-
riod. Among the biologic starters, 83.5% of patients had
used a conventional medication before the initiation of
a biologic. After the initiation of the biologic, the use of
conventional medication decreased to 39.8% (p<0.001),
as did the use of antipsoriatics, corticosteroids prepara-
tions, and emollients. Furthermore, the use of phototh-
erapy decreased from 20.2% to 2.9% (p<0.001; Table II).

DISCUSSION

This is the first nationwide study of patients with psoriasis
and their treatment patterns in real-world clinical practice
in Finland. The population-based cohort included 41,456
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in this study were from the secondary
healthcare setting, the cohort represents
mainly patients with moderate to severe
disease. The reason for this is that pa-
tients with milder disease tend to be
treated within the primary care setting
and thus not included in the CRHC.

Psoriasis is not only a disease affecting skin and joints,
but a systemic inflammatory disorder that has been as-
sociated with various comorbidities (8, 15). Patients with
psoriasis are often multimorbid, although the relationship
and the direction of causality between psoriasis and as-
sociated comorbidities is not well understood (15). In
this cohort, the most common comorbidities during the
observation period were essential hypertension (32.2%),
arthropathy (31.8%), and dorsopathy (29.4%). The as-
sociation between hypertension and psoriasis has also
been identified in previous studies (24, 25). PsA was
diagnosed in 14.9% of the patients in the total cohort. In
previous studies, PsA has been observed in 10-40% of
patients with psoriasis, but the diagnostic criteria varied
(26, 27). IBD, for which patients with psoriasis may be
at 4 times the risk compared with the general population
(28), were diagnosed in 2.6% of the patients. In compa-
rison, the prevalence of IBD in the general population
was 0.75% in Finland in 2008 (29).

Previous studies have shown an association between
psoriasis and mental disorders (10, 11). A meta-analysis
estimated that more than 10% of patients with psoriasis
are diagnosed with clinical depression, and that twice
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Fig. 1. Treatment lines in the subgroup of patients with their first
psoriasis diagnosis (International Classification of Diseases, 10"
Revision, code L40.0) in the secondary healthcare setting between
1 January 2013 and 31 December 2018, and with a minimum of 1
year without psoriasis diagnoses. *Biologic includes the combination
of biologics with other treatments.

as many have depressive symptoms (10). In this cohort,
27.3% of the patients were diagnosed with a mental
disorder, with MDD being the most common diagnosis
(9.8%). In a previous Finnish registry study, at least 1
mental disorder was diagnosed in 19.1% of patients
with psoriasis (30). The prevalence of MDD in the total
cohort was almost identical to the estimated prevalence
of MDD in Finland in 2011 (31). Thus, the prevalence
of schizophrenia was also similar to estimates in the
general Finnish population, although previous studies
have suggested an association between schizophrenia
and psoriasis (32, 33).

It should be noted that the prevalence estimates of
comorbidities in the study were based on ICD-10 codes
recorded as primary or secondary causes for a healthcare
visit. It is well known that some diseases are underdiag-
nosed, e.g. metabolic syndrome components and mental
disorders. Therefore the true prevalence of those condi-
tions in patients with psoriasis may be higher. In addition,
the prevalence of many comorbidities increases with
patient age. Thus, the prevalence in the cohort (mean age
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51 (12.4%)
11 (2.7%)
32 (7.8%)
0% . . .
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Fig. 2. Individual medications by treatment line on a detailed level
in the subgroup of patients with their first psoriasis diagnosis
(International Classification of Diseases, 10" Revision, code L40.0)
in the secondary healthcare setting between 1 January 2013 and
31 December 2018, and a minimum of 1 year without psoriasis
diagnoses. For treatment line 1, the number and proportion of patients
using ustekinumab were 83 (1.6%), for secukinumab 47 (0.9%), for
apremilast 37 (0.7%), and for other 17 (0.3%). Note: apremilast and
combinations of biologics with other treatments were categorized into the
use of the specific biologic.

59 years) cannot be directly compared with the general
Finnish population (mean age 43 years). Furthermore,
it is expected that the prevalence of comorbidities in the
study population increases during the observation period.

Although several reports on real-world treatment pat-
terns in patients with psoriasis using biologics have been
published, limited nationally representative data exist
on psoriasis treatment patterns in general (34-37). In
Finland, the recommended first-line systemic treatments
for severe psoriasis are oral immunosuppressants acitre-
tin, cyclosporine, and methotrexate (14). In this cohort,
these medications were used by 28.9% of the patients
during the observation period. In the subgroup of patients
with the first psoriasis diagnosis occurring from 2013 to
2018 and having a mean of 3.3 years without a psoriasis
diagnosis (n=14,337), conventional medications were
the most frequently used systemic treatments in first- and
second-line treatments. In comparison, a Danish registry
study including patients with psoriasis of all severities in-
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dicated that 15% used conventional medications between
2003 and 2012 (38). The observed differences in medi-
cation use can be explained by the local care guidelines
and varying reimbursement practices between countries.

According to the Finnish Current Care Guidelines for
Psoriasis and the reimbursement criteria by the Social
Insurance Institution of Finland, biologics can be used
for patients with severe psoriasis who have not respon-
ded to first-line systemic treatments or phototherapy
(14). However, the order in which individual biologics
should be taken is not defined (14). In the total cohort,
biologics were used by 7.3% of the patients and 1,297
patients (3.1%) initiated a biologic during the observa-
tion period. Adalimumab and ustekinumab were the most
frequently used biologics, in line with studies reported
from Denmark, the UK and the Republic of Ireland (37,
39). Secukinumab became reimbursable for the psoriasis
treatment several years later than adalimumab and uste-
kinumab, likely explaining why it is most often used in
the third line. As expected, biologics were mostly used
as second- and third-line treatment, although some pa-
tients (9.0%) used a biologic as the first-line treatment. It
should be noted that we did not have data available on the
indication for the use of the biologic (i.e. some patients
may use biologics for indications other than psoriasis).
This is also supported by the finding that biologic starters
had more comorbidities for which biologics are typically
prescribed (PsA, IBD, and RA) than did patients in the
total cohort.

The use of conventional medications was more com-
mon in biologic starters (83.5% before the initiation
of the biologic) than in the total cohort. However, this
decreased significantly after the initiation of a biologic
(39.8%). The conventional medications most frequently
used by patients who later initiated biologics were met-
hotrexate (69.9%), acitretin (32.8%), and cyclosporine
(21.3%). Methotrexate is also reported to be the most
widely used conventional treatment in other European
studies (39, 40). The use of cyclosporine before a biologic
was more common in a study conducted in the Nether-
lands, although its use has decreased in recent years (40).

Remarkably, the use of all topical treatments decreased
significantly after the initiation of a biologic. The use of
phototherapy also decreased from 20.2% before to 2.9%
after the initiation of a biologic. In addition, healthcare
resource utilization related to specialty skin or allergy
treatments decreased significantly after the initiation of a
biologic. This suggests that biologics not only effectively
treat psoriasis symptoms, but also reduce the burden of
disease for patients in terms of decreasing the need for
other laborious and time-consuming treatments.

The major strengths of this registry study include the
large cohort size and nationwide coverage. Furthermore,
all Finnish citizens have equal access to tax-funded,
high-quality public healthcare, and individual-level data
on treatment (e.g. healthcare visits and drug purchases)
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are available from nationwide registries. Thus, there is a
minimal selection bias, and the results are generalizable
to the population level. Limitations of the study include
lack of detailed clinical information e.g. data on disease
severity and treatment outcomes. It should be noted that
phototherapy may not be systematically recorded by
operation codes, which will result in a possible underes-
timation of the number of patients using phototherapy. In
addition, the 7-year follow-up period is relatively short
for assessing the comorbidity burden associated with
psoriasis and observing uncommon comorbidities. Ana-
lyses on pharmacological treatments and emollients were
based on purchases of nationally reimbursed prescription
medicines, and thus exclude over-the-counter drugs and
drugs funded by municipalities e.g. drugs administered
in hospitals, such as intravenous infliximab. Overall, the
treatment landscape has changed during the most recent
years with the introduction of new biologics and biosimi-
lar drugs. Thus, the current treatment patterns may differ
from the results presented in this study.

This study provides a population-based overview
of patients with moderate to severe psoriasis during
a period overlapping the introduction of several new
biologics for the treatment of psoriasis. These results
form a framework for the evaluation and development
of care practices in the changing treatment landscape of
psoriasis. With the increasing number of new treatment
options available and accumulation of evidence for their
use in clinical practice, psoriasis treatment is expected to
shift toward more targeted care based on each patient’s
individual needs.
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