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ABSTRACT

Psoriasis may cause a substantial economic burden to patients, health service providers,
third parties, and the society as a whole. However, all of these costs may not be adequately
considered when assessing the treatment costs for psoriasis. Psoriasis may negatively
affect work productivity as psoriasis has a relatively high incidence in working age
people that lead to possible costs because of lost productivity.

The aims of this thesis were to estimate the economic burden of psoriasis particularly
from patients’ and health service providers’ perspectives and to estimate the background
factors (e.g., severity of psoriasis) that may have led to high costs. Another aim was to
estimate the total medication costs and to estimate psoriasis’ proportion of health-related
productivity losses.

The patient sample was based on patients with psoriasis who visited the Department of
Dermatology in Turku University Hospital during a one-year study period. These patients
were sent a questionnaire. From the patients who gave consent, medication information,
clinical information, and number of visits to Turku University Hospital were collected.
This data was linked to the information from the questionnaire.

Overall psoriasis was estimated to cause a substantial economic burden for the patient,
health service provider, health insurance system, employer, and the society as a whole.
The direct costs represented only a small proportion of the overall financial burden of
psoriasis, whereas indirect costs were significant. The estimated annual costs for patients
and employers were almost twice the costs to health service providers or the Social
Insurance Institution of Finland.

In conclusion, the cost contribution of patients and employers should be considered
when assessing the costs of different treatments, in addition to commonly studied direct
costs of medications and costs to health service providers. Methods used to assess these
costs should be well justified and be described clearly to allow comparisons between
studies and to evaluate the quality of the results.
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TIIVISTELMA

Psoriaasi saattaa aiheuttaa merkittivén taloudellisen taakan potilaille, sairaalapalvelujen
tuottajalle, kolmansille osapuolille ja yhteiskunnalle. Néita kuluja ei kuitenkaan ole otettu
aina huomioon, kun psoriaasin kustannuksia on arvioitu aiemmissa tutkimuksissa. Pso-
riaasi saattaa vaikuttaa negatiivisesti potilaan tyokykyyn, silld psoriaasilla on korkeahko
esiintyvyys tyGikdisissd ithmisissd, aiheuttaen mahdollisesti tuottavuuden madaltumista.

Tutkimuksen tavoitteena oli selvittdd psoriaasin taloudellinen kokonaistaakkaa erityi-
sesti potilaiden ja sairaalapalvelujen tuottajan ndkdkulmasta ja arvioida mahdollisten
taustatekijoiden (esim. psoriaasin vaikeusaste) vaikutusta kustannuksiin. Tavoitteena
oli myo6s ldédkityksen kokonaiskustannusten arviointi ja arvioida psoriaasin aiheuttamaa
osuutta terveyteen liittyvéstd tyokyvyn menetyksesta.

Tutkimusten aineistoksi valittiin psoriaasia sairastavat potilaat, jotka kdvivét Turun yli-
opistollisessa keskussairaalassa ihotautiklinikalla vuoden tutkimusjakson aikana. Nail-
le potilaille ldhetettiin kyselylomake. Suostumuksen antaneilta potilaita keréttiin tiedot
kaytetyistd ladkkeistd, kliinisid tietoja ja kdynnit Turun yliopistollisessa keskussairaalas-
sa. Nama tiedot yhdistettiin kyselylomakkeen tietoihin.

Psoriaasin arvioitiin aiheuttavan merkittdvan taloudellisen taakan potilaalle, sairaala-
palvelujen tuottajalle, sairausvakuutukselle, tyonantajalle ja yhteiskunnalle. Suorat kus-
tannukset muodostivat pienen osan kokonaiskustannuksista epédsuorien kustannusten
ollessa merkittdvid. Psoriaasin aiheuttamat vuosittaiset kustannukset potilaille ja tyon-
antajille olivat 1dhes kaksinkertaiset verrattuna sen aiheuttamiin kustannuksiin Kansan-
eldkelaitokselle tai sairaalanpalvelujen tuottajalle.

Johtopéatoksend totean, ettd psoriaasin aiheuttama taakka potilaille ja tyonantajille tulisi
ottaa huomioon, kun arvioidaan psoriaasin hoitomuotojen kustannuksia ja seurauksia,
tyypillisesti huomioitujen suorien ladkityskustannusten ja sairaalapalveluiden tuottajille
koituvien kustannusten lisdksi. Ndiden kustannusten maéirittelemiseen kiytettyjen me-
netelmien tulisi olla hyvin perusteltuja ja selkedsti kuvailtuja, jotta tuloksia voidaan ver-
tailla ja niiden laatua arvioida.
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Abbreviations and Terminology

ABBREVIATIONS AND TERMINOLOGY

Absenteeism

ATC-code
Biologics
BSA

Direct costs

DLQI
DRG
FCA

Final payer

FPA
GP

HCA

Health service provider

ICD-10

Indirect costs

Kela
NCD

NHI

A patient unable to work due to health-related reasons (e.g.,
sick leave)

The anatomical therapeutic chemical code
Infusible or injectable biological medications
Body surface area

Represent the costs associated with medical resource utilization
(e.g., medication costs) and possible expenditures as the result
of an illness (e.g., travel costs)

Dermatology life quality index
Diagnosis-related group
Friction cost approach

The party that covers the costs no matter how the party in
question is funded (e.g., tertiary level hospital costs’ final
payers are the municipalities)

Finnish Psoriasis Association
General Practitioner
Human capital approach

Includes parties that directly provide health care services, no
matter how they are funded (e.g., hospital, health care centre).
Costs to health service providers are the costs that are needed
to provide the treatments. These costs may afterwards be
charged from final payers

International classification of diseases version 10

Represent the costs of work loss and reduced productivity
from illness and disease

Social Insurance Institution of Finland
Non-communicable disease

National Health Insurance
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NS

p<0.05

PASI
PDI

Presenteeism

PsA

Psoriasis

PUVA
QALY
QOL
SF-36

Societal costs

Third party

TUH

UV-Phototherapy

UVB
WHO
WLQ

WPAI

Statistically non-significant

Results with P values less than 0.05 were considered to be
statistically significant

Psoriasis Area and Severity Index
Psoriasis Disability Index

A patient with lowered working performance due to health
related reasons but not off work

Psoriatic arthritis

Refers to all types of psoriasis patients who have skin
symptoms, unless otherwise mentioned (patients may also
have psoriatic arthritis)

Ultraviolet-A phototherapy with psoralen
Quality Adjusted Life Years

Quality of Life

Short form - 36

Costs to all possible parties, includes both direct and possible
indirect costs

Other than patients or the health service provider, e.g., health
insurance

Turku University Hospital

Refers to all types of ultraviolet-phototherapy unless otherwise
mentioned

Ultraviolet-B phototherapy
World Health Organization
Work limitations questionnaire

Work productivity and activity impairment
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1. INTRODUCTION

Psoriasis is a chronic inflammatory skin disease that has no known cure. A third of patients
with psoriasis suffer from joint pains and are also diagnosed to have psoriatic arthritis
(PsA). Psoriasis may have a negative influence on a patient’s life in many ways and may
lower the quality of life (QOL). Psoriasis may cause substantial economic burden to the
patients, health service providers, third parties, and the society as a whole. However, all
of these costs may not be adequately considered when assessing the treatment costs for
psoriasis.

Treatments for psoriasis aim at increasing the QOL of patients and reduce symptoms.
Psoriasis is an inflammatory disease that can fluctuate from flares to remission. As a
chronic disease, the treatment costs are also continuous and span over the patient’s
lifetime.

Psoriasis can be treated in many different ways. Patients with mild psoriasis are mainly
treated with topical ointments and topical medications. UV-phototherapy and traditional
systemic medications are mainly used for the treatment of moderate to severe psoriasis.
Biological drugs are usually used only after other treatments have failed or the patient has
very severe symptoms. The therapy for psoriasis is interesting from a cost perspective
in Finland, as the costs of different treatments are reimbursed and managed by different
parties. UV-phototherapy is also interesting from a cost perspective, as it is given in
series in a hospital setting and thus, may generate a large burden for the patient and the
employer as well as the treatment provider.

Psoriasis may have a negative impact on working ability. These factors make psoriasis
important to society as psoriasis has a relatively high prevalence in people of working
age and thus, may result in substantial productivity loss. In the past decade, productivity
loss has been included in cost calculations and found to constitute a considerable burden.
Health-related productivity loss may occur when a patient has to take sick leave or
when productivity at work is reduced due to a health condition. The latter has not been
sufficiently studied in patients with psoriasis.

Comparing the economic burden of psoriasis between countries is difficult because
of the different types of social and private insurances, and the considerable variety of
methods used in studies of the cost of treatment add to this challenge. When assessing
treatment protocols, it would be helpful to have cost assessments from all feasible
perspectives. It would also be useful to have economic evaluations to facilitate objective
comparison between the treatment burdens of different diseases. These comparisons
are gaining importance due to limited resources for health care and expensive novel
treatments that are becoming available. Consequently, health care resources should be
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used as efficiently as possible in order to gain the most health benefit. From the Finnish
perspective, there is currently little information regarding the treatment costs or the
overall economic burden of psoriasis.

This thesis and the original papers were designed to discover how the economic burden
of psoriasis is spread over different parties. The study was based on patients visiting the
dermatological clinic in a university hospital during a one-year study-period, composing
a cross-sectional sample. Three data sources were used for information: a questionnaire,
medical records, and medication records. This design allowed estimations of the
economic burden from different aspects of the same study sample, which has not been
reported in this level of detail priory.

The aim of this thesis and of the original papers was to estimate the economic burden of
psoriasis from a medical perspective. Experts working in medicine should be more aware
of the distribution and the components of treatment costs. While also taking into account
the costs of under treatment and the costs from possible productivity losses. To make
economically sustainable choices when treating a patient or when making health policy
decisions, knowledge about the economic burden may be of more value in the future, as
treatment opportunities and costs have been rising. When the medical perspective was
chosen as an aim of this thesis, the financing of health services and who the final payer
was had to be somewhat omitted.
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2. FRAME OF REFERENCE

In previous literature regarding the costs of psoriasis, the costs have been estimated from
many different perspectives. Typically, these studies estimate the total burden from a final
payer’s point-of-view or from a societal perspective. There are also studies estimating the
economic burden to the patient or the employer. It is not uncommon that the perspective
has not been reported at all or has been reported somewhat ambiguously. Societal costs
may be used as a term to describe the overall costs. Doing a comprehensive study on the
societal costs is demanding and some not so obvious costs may be dismissed, such as
indirect costs from lost time or productivity loss.

The Review of Literature of this thesis was divided in parts according to the original
articles. This type of approach allowed reviewing of the literature from many
perspectives. First general information of psoriasis and its costs are provided. Then the
costs from a health provider’s perspective are reviewed. Different treatment options
were reviewed separately, which allowed specific assessments of the unique costs of
each treatment. This section of the Review of Literature overlaps costs from the health
service provider as well as the patients’ perspectives due to costs to these parties.
Patients’ perspective and productivity loss costs were reviewed and especially the
pitfalls and possibilities of studying these costs were estimated.

The methodology in prior studies also varies from observational prospective cost-
of-illness studies, to retrospective case-control studies or cost analyses that use
mathematical models to estimate the costs of treatments. The variety in methods and
perspectives used in previous literature frequently inhibits direct comparisons between
studies, diseases and countries. Thus, indirect comparisons have been essential when
assessing previous literature. These indirect comparisons can be done from many
perspectives and some studies have been re-assessed from different perspectives in
the review of literature and in the original papers.

Comprising this thesis, the first original study (I) estimated the costs of a tertiary level
clinic from a final payer’s perspective, which in the Finnish health care setting, were
the municipalities. The second original study (II) estimated the economic burden from a
patient’s perspective, which aimed to make a comprehensive picture of this burden in a
Nordic state. The third original study (III) estimated the medication costs from a societal
perspective, including shares from both the health insurance and the patient. The final
original study (IV) estimated the productivity loss costs from an employer’s perspective
and aimed to specify the proportion of the total health-related productivity loss that
was due to psoriasis. All of these original studies combined allowed comparisons of the
relative proportions of different aspects as well as estimating the total economic burden
of psoriasis.
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These perspectives were chosen because they were estimated to be relevant to decision
makers and specialists working in dermatological care. The aim was not to study the
financing of social and health services, and thus, the final payer of the costs was not

studied.
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3. REVIEW OF LITERATURE

3.1. Psoriasis

Psoriasis is a chronic inflammatory disease primarily affecting the skin (1). Recently,
the World Health Organization (WHO) listed psoriasis as a non-communicable disease
(NCD), alongside diseases such as stroke, heart attack, diabetes, and pulmonary diseases,
which indicates the significance of psoriasis. It is one of the most common chronic skin
disorders with estimated prevalence varying from 0.5-8.5% in European countries
(2-4) with most studies in Europe and the U.S. reporting prevalence varying between
0.5% and 4.6% (2,3,5,6). In a large cross-sectional study, the prevalence of psoriasis in
Finland was estimated to be around 2.6% (7). Although psoriasis may occur at any age,
the majority of patients report onset before the age of 40 years (8). There have also been
suggestions of a bimodal distribution with a second peak of onset at around 50 to 59
years (2,8). Psoriasis has been associated with genetic inheritance, and multiple genes
have been associated with psoriasis (1). Especially patients with early onset psoriasis
have been associated with genetic inheritance (1).

Psoriasis is caused by the proliferation of keratinocytes, which are activated by cytokines
released by activated T-lymphocytes (5). However, the primary trigger of the disease
has remained unclear (1,9). Chronic plaque psoriasis or psoriasis vulgaris is the most
common form of the disease, affecting 80 to 90% of patients (1,5,9). Other types of
psoriasis include inverse psoriasis, guttate psoriasis, generalized pustular psoriasis,
pustular psoriasis of palms and soles, and erythroderma (9). Around 5 to 35% of patients
with psoriasis also have psoriatic arthritis (PsA) (9-15). PsA has been stated to be an
under-reported and under-diagnosed disease (13). PsA usually affects intraphalangeal
joints, sacroiliac joints, and/or apophyseal joints of the spine (13).

Severe psoriasis has been associated with several comorbidities including cardiovascular
diseases, metabolic syndrome, and depression (8,16-19). Patients with severe psoriasis
have been estimate to have higher risk of mortality than age-matched patients without
the disease (20,21).

3.1.1. Measurement of psoriasis severity

There are a variety of methods to measure the severity of psoriasis (8). It can be
measured by the magnitude and severity of clinical symptoms of skin, e.g., using the
psoriasis area and severity index (PASI) and/or assessing the affected body surface
area (BSA) (22). PASI values range from 0 to 72, with higher values indicating greater
disease activity. PASI values are based on the assessment of the patient’s lesions by a
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health care professional (23). PASI is calculated from values of four body areas (upper
limbs, head, trunk, and lower limbs), which are assessed for the proportion of skin
affected (from 0-6) and the severity of the lesions (from 0—4) (23,24). Patients may
be considered to have severe disease if PASI is above 10 (25) or above 20 in some
sources (24).

The effects of psoriasis on QOL have been measured with many types of questionnaires,
including generic instruments, such as short form-36 (SF-36) and dermatology specific
instruments such as Skindex and Dermatology Life Quality Index (DLQI) (8,23,26,27).
The latter has been commonly used to determine the QOL patients with skin disorders,
and the instrument is considered well-validated but has had some defects such as minimal
important clinical difference (27,28). DLQI is also the measure used by the current care
guidelines in Finland and the Social Insurance Institution of Finland (Kela) to determine
the effect that psoriasis has on the QOL (29). There are also psoriasis-specific QOL
instruments such as Psoriasis Disability Index (PDI) (27). Although use of a generic
instrument allows the impact of psoriasis on QOL to be compared with other diseases,
more specific questionnaires may provide more accurate and specific results of psoriasis.
DLQI is most commonly used dermatology specific measure (28), in which values range
from 0 (QOL not affected at all) to 30 (QOL severely affected). Patients with DLQI
above 10 may be considered to have severe disease (25).

In a study (30) performed in the Nordic countries and Faroe Islands, the mean PASI
of psoriasis patients was estimated to be 9. However, PASI values were only available
for the patients recruited by dermatologists or managed in dermatology departments.
These patients had higher self-reported severity scores and lower QOL than the majority
of patients recruited by membership of a psoriasis association (30). In a recent large
descriptive Belgian study (14) from 2012, mean PASI values were estimated to be 8.5.
The authors estimated that the sample consisted of patients with more severe psoriasis
who were seeking specialist help and thus, were more likely to participate in their study
(14). In this study (14), mean DLQI was 8.7, with 35% of patients reporting DLQI
values over 10, indicating a large negative effect on their QOL.

PASI and DLQI measure different aspects of psoriasis (22). There is increasing interest
in the impact of psoriasis on the QOL of patients (31), possibly because lower QOL
may predict societal costs more accurately than high clinical severity (32-34). However,
clinical decision makers have been found to rely on clinical severity more than on QOL
(22). PASI values do not distinguish between lesions on visible and non-visible areas, or
whether the lesions have an effect on wellbeing. In contrast, DLQI requires patients to be
able to estimate the effects that psoriasis has on their wellbeing and QOL (22).

Although PASI values and DLQI values have earlier been shown to correlate only poorly
(r=0.23) (34), a stronger correlation (r=0.81) was recently reported (23). A Dutch study
(35) found no significant association between the clinical severity of psoriasis and QOL
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measured by the sub-dimensions of SF-36. However, when the authors assessed specific
components of PASI, they found a significant correlation between psoriasis lesions
located on visible parts of the body and impaired QOL (35).

3.1.2. The costs of psoriasis treatment

Recent reviews highlight the importance of economic aspects of psoriasis treatment
(26,36,37). With a growing concern about rising treatment costs, there is a need
for information on the cost-effectiveness of novel treatments as well as studies on
the total economic burden of chronic diseases, such as psoriasis (36-38). Being
a chronic disease, psoriasis requires treatment over a long period and thus costs
accumulate, which is important for health service providers, health insurers, and to
patients (36,39).

Although there are many studies that include some cost analysis of psoriasis, there
is limited number of good quality cost-of-illness studies. A review (26), published in
2012, acknowledged only seven cost of illness studies performed that reached the entry
criteria. Even in these studies, the methodologies and results showed wide variations
(26). There is a recognized need for harmonization in the methodologies used in these
studies (26). Despite the variability between different studies, there are no indications
that psoriasis has a small or insignificant economic burden. In large observational
case-control studies, patients with psoriasis have been shown to have significantly
higher health care costs and higher health care use than matched (at least by sex and
age) control patients (40-42).

Even though psoriasis is not a life-threatening disease, it has been stated that the impact
of psoriasis on a patient’s QOL is so great that high monetary costs may be acceptable
(36). However it has been stated that, these costs should only arise from treatments
that benefit the patients by relieving symptoms in order to contain the costs for the
community (37). Consequently, there is a need for cost-benefit, cost-effectiveness, and
cost-utility analyses. In principle, cost-effectiveness analysis is used to estimate the cost
to produce a common clinical response (e.g., PASI response) (43). Cost-benefit analysis
is used to compare the costs and possible benefits or outcomes in monetary terms of
different treatment strategies (43). Cost-utility analysis is used to estimate gained health
over time in, e.g., quality adjusted life years (QALYs) and the respective costs of each
QALY (43). This enables comparisons between therapies and helps decision makers.
While cost-effectiveness analyses may be suitable for testing novel drugs or comparing
treatments, cost-utility analysis may be more suitable for decision makers providing
treatment policies (37). Cost-benefit analysis may assess treatments with a broader
perspective, take future benefits into account, e.g., using an expensive treatment in the
early stages of a disease, and may prove to have obvious cost-benefits compared to a
more conservative approach (37).
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3.2. Health service providers costs

In the USA, Yu et al. (40) and Fowler et al. (42) estimated that the increased need for
health care services in patients with psoriasis resulted in an increased cost of around
USD 1000 higher than for age- and sex-matched controls in their studies (40,42).
Fowler et al. also presented results from a univariate analysis in which comorbidities
were not controlled (42). In these analyses the incremental direct costs for patients with
psoriasis were around USD 4000 (42). Both studies included patients who had at least
one psoriasis diagnosis in their medical records during the study period. In another U.S.
study by Crown et al. (41), patients had to have been using systemic medications or
to have received UV-phototherapy that resulted in a cohort with moderate to severe
psoriasis. The study (41) estimated an annual health service cost of USD 7778, which
was over twice the cost of the matched (by age, sex, geographical regions, follow-up
time) control group and higher than the costs estimated by Yu et al. (40) and by Fowler
et al.(42), who studyied a wider range of patients with psoriasis. After controlling for
comorbidities and socioeconomic background factors, the differences between psoriasis
patients and the controls remained at a significant level in Crown et al. study (41).

In another U.S. study from 2002, Javiz et al. (44) estimated the annual costs of psoriasis
to be around USD 718 per person, of which 22% were the costs of medical service
providers (44). There were no control subjects in this study. The lower cost of treatment
than found in the studies by Fowler et al., Yu et al. and Crown et al. may be explained
by the different methods used. Javiz et al. (44) estimated the costs of psoriasis treatment
and not the total healthcare resource consumption of patients with psoriasis. Another U.S
study (45), examining the cost of psoriasis treatment from a large insurance database,
estimated all visits to health care services before and after initiation of a biologic
medication. This resulted in a significantly higher estimated annual cost per patient than
estimated by Javiz et al. (44), possibly due to the selection of patients with more severe
disease and the inclusion of all possible visits to healthcare service providers, which was
similar to the studies by Fowler et al. (42) and Yu et al (40).

3.2.1. Inpatient or outpatient treatment

Inpatient treatment has been reported to generate a substantial proportion of the costs to
health service providers. The terminology used to describe patients treated in a hospital
ward varies from study to study and includes hospitalization and inpatient treatment.
Here, both terms are used according to use in the source paper.

With an 80% drop in hospitalization rate for psoriasis from 1975 to 1995 noted in a U.S.
study, Stern et al. (46) stated that hospitalization is a vanishing practice. The decline in
the proportion of patients being hospitalized for psoriasis treatment was also evident in
a German study (47) using data from 2005 to 2007. However, in 2007, the proportion
of patients with psoriasis who were hospitalized for treatment was still considerable at



Review of Literature 19

20% (47). Hospitalization for psoriasis treatment may have decreased due to improved
medications, higher usage of systemic medications, increased use of outpatient clinics,
and cost containing practices (44,47).

The treatment process, goals, and costs may be different for inpatient and outpatient
treatment of psoriasis. Today, a patient with psoriasis is hospitalized only rarely and
mainly due to acute flares and exacerbations (48). These hospitalizations enable and
require more rapid control and stabilization of symptoms than treatment in an outpatient
setting, where the patient seldom is treated due to an acute flare and the time course for
symptom relief can be measured in years (48). When deciding the treatments during
hospitalization, long-term safety concerns may be of less concern, whereas they are a
great concern for a patient treated in an outpatient clinic (48). Such issues can also lead
to different cost patterns.

There are only few studies (49,50) about the efficacy of inpatient versus outpatient
treatment and these have several acknowledged limitations. In a study (49) from 2000,
hospitalized patients were estimated to sustain a better QOL than patients treated in an
outpatient setting. However, this study lacked randomization, and the patient sample
was small with differences in severity of psoriasis between the patients hospitalized
and those treated in outpatient clinics. Thus, the study (49) only implies that inpatient
treatment might have been a good choice for patients with severe symptoms and lower
QOL compared to treating them in an outpatient setting. In a more recent (2013) study
(51) from Germany, patients being hospitalized required extensive treatments, including
biologics, though many relapses occurred soon after discharge. In a randomized study
(50), inpatient treatment was more effective than the selected outpatient treatment
with clearance rates of 85% and 55%, respectively. However, inpatient treatment did
not significantly improve the number of days in remission compared with outpatient
treatment (50). These findings indicate that hospitalization may be an effective treatment
but does not necessarily result in long lasting remission.

3.2.2. The cost of hospitalizations

Hospitalizations are needed for some patients with psoriasis because of acute
exacerbations or severe symptoms. These flares may not be adequately treated in an
outpatient setting and thus, some hospitalizations cannot be avoided. A comprehensive
review (26) stated that the costs of hospitalization have been significant in many
studies. In a recent (2013) German study (51), hospitalizing a patient was predicted
to increase the direct costs 128% versus treating a patient in an outpatient setting.
Overall, there was a 5-fold increase in total costs for the hospitalized patients
compared with patients who were not hospitalized (51). In recent studies using data
from 2000 to 2012, the proportion of total costs attributed to hospitalization has
varied significantly ranging from a few percent up to approximately 80% of the total
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costs (26,52-58). There are many issues that affect the differences in costs that are
described below.

In recent studies claiming to approximate societal costs, there has been 10-fold variation
in the cost of a day hospitalized. In European cost-of-illness studies, the cost used is
approximately 250 € per day per patient, whereas a U.S. study used a cost estimate of
USD 2196 per day (53,55,56,59). Although this variability in unit costs used in analyses
makes it difficult to compare studies, both ends of the cost scale can be justified. In the
high cost estimate used in the U.S study (59) more hospital expenses were probably
included than in studies with lower estimates that may omit some not so obvious costs,
such as the cost of real estate. In all previously mentioned studies, the cost of an inpatient
day was from insurance providers cost estimations or a nationally used cost estimate.
Diagnosis-related groups (DRG) are one way of determining the costs of hospitalizations
(60). They condense large patient populations into meaningful groupings (60). The mean
costs to treat these patients can be determined and such figures can be used to charge
the final payers (60). According to the Accounting office of the Hospital District of
Southwest Finland, the DRG cost per day used for psoriasis patients hospitalization in
the Hospital District of Southwest Finland was 2666 €, in 2009 (Appendix 1). There
were only two different DRG costs used for dermatological patients, one for severe
dermatological diseases and one for not severe patients. Psoriasis and PsA patients were
in the “severe patients” category. A German study (61) estimated that psoriasis inpatient
treatment was one of the most costly, compared to ten other common dermatological
conditions treated in a university dermatology ward. The costs of each dermatological
disease were compared to diagnostic related groups costs, and a correlation (r=0.48) was
found, which the authors considered was only modest (61).

3.2.3. Proportion and length of hospitalizations

In studies of psoriasis, the proportion of hospitalized patients varies widely from 1
to 40%, even when studies were conducted during the past decade and used similar
inclusion criteria (51,53,55-57). The length of inpatient treatment has also been
inconsistent in the studies conducted during the past decade with the annual average
length of hospitalizations varying from 3 to 40 days (44,51,53,56,58).

As previously described, the rate of hospitalizations decreased significantly. For
example, studies that used data collected during 2003 to 2004 reported that 30 to 45% of
patients with psoriasis were hospitalized compared with a study from 2012, using data
from 2009, which found less than 1% of patients hospitalized (54-56). This significant
decrease may have been partly due to increased use of biologics. In the study from 2012
by Ghatnekar et al. (55) one-fifth of patients received biologic medications, whereas in
the studies from 2003 to 2004, none of the patients were receiving biologic medications
(54-56). A recently published (2013) German study using data from 2005 to 2006 found
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a high proportion (40%) of patients hospitalized, although few patients were using
biologics (51). In contrast, a large French study that estimated health resource costs
after the initiation of biologics, found that patients treated with biologics had higher
costs for hospitalizations than those treated with traditional systemic medications or UV-
phototherapy (62). In that study (62), the patients treated with biologics may have more
severe psoriasis than the patients treated with other treatments, thus producing higher
costs. However, the authors conclude that the costs of initiation of biologics were not
offset by reduced costs of other health resources (62).

The time frame for data collection may also have an impact on the number or proportion
of hospitalizations. A Swedish study (55) from 2012 employed a month long observation
of resource use and found only one out of the 164 patients hospitalized in this period,
whereas most recent studies assess resource use over a period of a year. Using a short
time frame to estimate infrequent events like hospitalizations in patients with psoriasis
may lead to under- or over-estimation.

3.2.4. Background factors affecting hospitalization costs

In studies with inclusion criteria resulting in cohorts with severe disease, hospitalization
costs were more likely to be higher than in studies where all patients attending a clinic
were included (53-56). In a German study by Sohn et al. (56) and in an Italian study by
Colombo et al. (54), the mean PASI values were over 15 and hospitalizations constituted
the majority of the total costs, whereas in a Swedish study by Ghatnekar et al. (55), the
mean PASI value was only 5.6 and hospitalization costs were only a few percent of total
costs. The association between hospitalization costs and severity of psoriasis has been
noted in many studies (53,54,63). For example, in the study by Colombo et al. (54),
patients with PASI over 20 were more likely to be hospitalized and accumulated higher
costs of hospitalization than patients with lower PASI values. The same trend was seen
in a Spanish study (53). However, the Spanish study (53) reported a low proportion (1%)
of patients being hospitalized despite relatively high PASI levels.

QOL has been suggested to be a good predictor of the cost of psoriasis with studies
showing higher costs in patients with higher DLQI values (32,34). Sato et al. (34) found
a statistically significant 4-fold increase in hospitalizations in patients with higher DLQI
values compared to patients with lower DLQI values. This finding remained significant
in a regression analysis that controlled for clinical severity (using BSA), age, and gender.
In a Swedish study by Ekelund et al. (32) patients with a DLQI below 5 had less than a
third of the costs from inpatient care than patients with DLQI values over 10. However,
this finding was not statistically significant, which may be partly due to the low overall
costs of inpatient treatment in the study (32). However, the total costs of resource use
were estimated to be statistically significantly higher for the patients with higher DLQI
values (32).
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Patients receiving systemic medications or UV-phototherapy have higher rates of
hospitalizations than patients treated with topical treatments only (41,51,56). In a study
by Steinke et al. (51), 22% of patients treated topically were hospitalized, whereas 55%
and 42% were hospitalized when treated with traditional systemic medications or UV-
phototherapy, respectively. In a study by Sohn et al (56), the costs of hospitalization were
60% lower for patients with no systemic treatment than for patients treated systemic
medications.

In a Dutch study (64) from 2010, the estimated hospitalization rate of patients with
psoriasis decreased 94% after biologics were initiated. This result may be biased, as only
patients who received biologics for a whole year were included. Although this limitation
was discussed in their paper, the authors considered this to be a minor factor as only few
patients discontinued the therapy (64). Furthermore, the study may be generalizable,
because patients who received biologics were selected when they were unable to tolerate
or failed to respond to traditional systemic agents or UV-phototherapy, which is consistent
with routine findings found in clinical practice (64). In other studies studying the effect
of biologics, a significant decrease in hospitalization costs was reported in a cohort study
(65) from 2010, which was conducted in England. Also, an Italian study from 2014 (66)
reported similar findings, but the decrease in the hospitalization costs was not statistically
significant. On the contrary, in a recent large French study from 2013 (62), initiation of
biologics did not lower the cost of hospitalizations, which were significantly higher for
patients using biologics than for the patients treated with traditional systemic treatment.

3.2.5. Outpatient treatment

The costs of outpatient treatment vary widely. The reasons behind the differences are very
similar to those behind the variation in hospitalization costs. One major influencing factor
is the reported cost of an outpatient visit, which varied almost 10-fold from 22 € (53) to
187 € (55).

In a Swedish study from 2012 (55), outpatient costs were half of the total direct costs,
which were more than in any other cost-of-illness study. These high costs may be partly
due to the high per visit cost used in this study (55). Furthermore, estimating the number
of visits from medical records from one month may have overestimated the number
of visits. To assess the reliability of these estimations, the authors used an alternative
method based on a patient questionnaire about the number of visits during a 1-year
time frame and self-reported outpatient visits were four times lower than extrapolated
from medical records (55). This finding may be due to the short time frame and bias
introduced by selecting patients visiting a dermatological clinic to follow for a month.
Extrapolating the visits to an annual level led to each patient having at least one visit
per month due to the patient selection and time frame used. This may not be a legitimate
finding considering also the fluctuating nature of psoriasis. The results from the patient
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questionnaire, with a 1-year perspective, are likely to be the more reliable of the two
estimates (55).

In a German study (56), most patients (73%) were treated by one physician during the
study period. In this study (56), the annual outpatient costs were low at 204 €. Only one
physician may lead to lower costs as the patient is known to the physician and special
needs may be taken into account before prescribing therapies. Being able to ensure
access to the same physician has been a challenge in the Finnish healthcare system and
further improvement of the patient-doctor relationship may reduce costs.

3.2.6. Location of care

Psoriasis is mainly treated by doctors specialized in dermatology (34,44,67-69), although
there are considerable differences between countries in the organization of psoriasis
treatment (69). In a U.S. study (44), 94% of patients were treated by dermatologists
and the remainder by internists and General Practitioners (GPs). The low proportion of
internists and GPs may have been partly due to miscoding of visits (44,45). In another
U.S study (68) using data from 14.1 million outpatient visits, 70% of the patients with
psoriasis were seen by dermatologists and the remainder by internists, GPs, or family
practitioners. The results of U.S. studies should be treated with caution, because the health
care system differs from many European countries. In a European study (34), psoriasis
patients visited dermatologists around five times more often than a GP and few patients
visited other specialists. In another European study by Fouéré et al. (69), psoriasis patients
from five European countries were studied. The UK was the only country where patients
with psoriasis were mainly prescribed medications from GPs, whereas in the other four
countries, patients were treated mainly by dermatologists (69).

In Finnish health care setting, the reference system of treatment is guided by the Current
Care Guidelines (29). According to them, moderate to severe psoriasis is treated in
secondary or tertiary level clinics. Also if psoriasis causes productivity loss, does not
react to treatments, or causes substantial subjective hindrance the patients should be
treated in secondary or tertiary level clinics. Some of these patients may be treated in
primary care after consultation. Most psoriasis patients have mild psoriasis and do not
need specialist care and possibly no care at all (70).

Overall, there are few studies on the typical organization of psoriasis treatment, and
most studies of psoriasis have been of patients visiting a dermatology clinic. Studying
patients from dermatology clinics may underestimate the role of GPs and family doctors,
as patients with less severe psoriasis may be excluded. However, patients that do not
require specialist care may not cause high costs to society. Thus, when studying costs,
selecting patients from a dermatology clinic may be justified. When estimating the total
burden for all patients with psoriasis, such issues should be considered.
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To overcome these issues, studies of prescriptions for patients with psoriasis have
been undertaken, including the qualifications of the prescribing physician (67,69).
These studies indicate that dermatologists typically initiate treatment for patients with
psoriasis, particularly when UV-phototherapy or systemic medications were initiated.
GPs initiated some topical treatments to some psoriasis patients (67,69). However, once
symptoms were reduced, patients previously treated by dermatologists, were managed
by GPs (67,69). In Germany, Augustin et al. (67) estimated that after a diagnosis of
psoriasis, 62% of patients received a prescription from a dermatologist, whereas only
28% received one from a GP. After the first prescription, the proportions reversed, and
GPs prescribed most of the medications (67).

3.3. Psoriasis treatment patterns and typical costs of therapies

As noted previously, a variety of treatments are available for psoriasis. It is usually
treated with topical corticosteroids, vitamin D analogues, UV-phototherapy, traditional
systemic medications (methotrexate, acitretin and ciclopsorin) or biologic medications
(adalimumab, etanercept, infliximab and ustekinumab) (18,68,71-76). The following
sections detail the treatment options and their typical costs.

3.3.1. Topical medications

In practice, all patients with psoriasis use or have used at some point topical medications
to treat their skin lesions (14,72). Topical therapies include corticosteroids, vitamin
D analogues, emollients, and combinations of these (68,77-79). These are used as a
primary therapy for patients with mild psoriasis (PASI<10) (78). If remission is not
achieved, UV-phototherapy or systemic medications may be initiated (78). Topical
medications can also be combined with other treatment options and can be used as a
controller medication during remission (78-80).

A large systematic review (81) published in 2012 found high variability in the efficacy of
different topical agents. Consequently the authors were unable to make recommendations
about the optimal use and stated only that topical treatment should rely on expert opinion
(81). In other reports, vitamin D analogues have been shown to be more effective when
combined with topical steroids (77). It has been estimated that patients using topical
medications have better health than those who do not (80). This finding may not be
entirely due to the effects of topical medications but may reflect the better health of
patients treating themselves than those who do not. However, topical medications use as
controller medications was encouraged (80).

Topical medications have few adverse effects. However, topical corticosteroids are known
to cause skin atrophy with prolonged use of high potency agents, and corticosteroids
may also adversely affect the hypothalamo-pituitary-adrenal axis. A recently published
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review (79) assessing articles from 1980 to 2011 found 22 randomized clinical trials
that examined skin atrophy. Skin atrophy was not common and was apparent in only
0 to 5% of patients using topical steroids of different potencies for durations ranging
from 4 weeks to 1 year (79). In the same review, no evidence of clinically significant
hypothalamo-pituitary-adrenal axis suppression was evident (79). Although, caution
is required as most clinical trials are of limited duration, when used correctly, topical
treatments have few adverse effects (78).

In cost of illness studies, the share of total medication costs attributed to topical
medications depends on many issues. The severity of psoriasis has a significant effect on
the share and costs of topical medications, with more severe disease resulting in greater
use of systemic medications and/or UV-phototherapy, although topical medications may
be combined in treatment protocols. However, patients with severe psoriasis may have a
large area of affected skin and thus, may need to use more topical medications, resulting
in higher costs. The share of the costs is also influenced by the relative cost of other
medications used, e.g., if the use of costly biological treatments is common, the relative
contribution of topical medications may be small.

In most analyses of psoriasis treatment costs, studies focus on patients with moderate to
severe disease and rarely consider the costs of topical medications (38,71,73,76,82). The
overall costs may be high with considerable variation arising from differing proportions
of patients being hospitalized and using biologics as well as different per visit costs used
in analyses. Consequently, it is difficult to compare the proportion of topical medications
costs in the overall costs of psoriasis treatment found in different studies. Thus it can be
valid to report typical annual costs of topical treatments and not their proportion of the
total medication costs. In recent studies, the annual costs of topical medications range
from 211 to 684 € (52-55).

When assessing the costs of topical medications, the time required for application should
be taken into consideration. This is reviewed later when considering the burden for
patients.

3.3.2. UV-Phototherapy

UV-phototherapy is a common treatment for psoriasis that uses ultraviolet (UV) light.
More than a century ago, UV light was shown to improve skin conditions (83). UV-
phototherapy is usually given in series, typically 2 to 3 times per week for around
12 weeks (78,84). UV-light that is used in phototherapy can be divided into UVA
and UVB by their wavelengths (320-400 nm and 280-320 nm, correspondingly). Both
broadband (280-320nm) and narrowband (309-313 nm) UVB treatments are used. The
latter is most commonly used. Many studies reported that around half the patients
with psoriasis (24—65%) received UV-phototherapy (14,54,55,57,67,85), though other
studies estimated this proportion to be around a fifth (18,74,75). These differences
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may be explained by variation in study inclusion criteria and treatment patterns in
different countries (69).

Some studies and reviews found that UVB alone or UVA-phototherapy combined with
psoralen (PUVA) were the most cost-efficient methods of treating psoriasis (71,73,76).
However UV-phototherapy is a treatment that has a high consumption of many different
resources, as it is usually given in series and in a hospital outpatient setting. These studies
often fail to account for all the costs (e.g., direct and indirect costs of travelling and
lost productivity), which have often been omitted from total cost estimates of therapies
(26,71,73,76). For example, in the study by Staidle et al. (76), the cost of office visits
and providing UV-phototherapy were included, but travel expenses and lost productivity
were not considered. However, this approach by Staidle et al. (76) can be considered
reasonable as they studied the costs from a provider’s perspective. UV-phototherapy is a
fine example of the multidimensional ways that a disease and its treatment may impose
a burden on patients and society.

Studies to assess the costs of UV-phototherapy have used varying methods with highly
variable results (26,38,53-55,73,76). Some studies only take into account the direct costs
to the service provider or a third party payer (38,53,54,71,73,86), whereas other studies
also consider the indirect costs of lost time and/or travel costs (36,55,74). This may
explain the wide range of estimates (from 3 to 26%) for the proportion of total costs
of psoriasis treatment attributed to phototherapy (32,34,54,55). Recent cost-of-illness
studies have estimated that UV-phototherapy accounts for around a fifth of the total costs
of psoriasis treatment (32,55).

3.3.2.1. Costs of UV-phototherapy to health service providers

De Rie et al. (87) and Langan et al. (86) estimated the costs from the UV-phototherapy
provider’s perspective — assessing the work hours of the different staff and use of
different equipment. In contrast, Beyer et al. (38) and Miller & Feldman (73) used the
cost of a single visit from previous literature or hospital fees.

Beyer et al. estimated the annual cost of UV-phototherapy for the healthcare provider
to be around USD 3083 for UVB and USD 7288 for PUVA (38). Beyer et al. included
costs of outpatient visits required during UV-phototherapy initiation and maintenance
as well as the costs of UV-phototherapy itself to the estimated total costs (38). Miller
& Feldman presented similar estimates in a review (73) with the annual costs for UVB
of USD 4600 to 4800. Driessen et al. (64) estimated the annual cost of treatment with
UVB to be 1105 €. The considerably lower cost estimate by Driessen et al. (64) was
mainly due the lower unit cost of a single visit. Also, the costs of office visits were not
included, whereas these costs were included in the studies by Miller & Feldman (73)
and Beyer et al. (38).



Review of Literature 27

Langan et al. (86) estimated the actual costs for the hospital of providing UVB.
They observed the number of UV-phototherapy visits during a 2-year study period
and estimated staff time, equipment use, and operational costs of the hospital. They
estimated that patients made an average of 10 to 30 visits during the 2 years. This
resulted in a cost estimate of around a tenth (325 €) of the cost estimates per patient
per year made by Beyer et al. (86). Beyer et al. used a higher estimate for treatment
times per year and outpatient visits and a higher cost per treatment session and this
resulted in a relatively high cost estimate (38,86).

In different cost-of-illness studies (32,53-55) annual UV-phototherapy costs have ranged
from 39 € to 3060 € (32,53-55). In a Spanish study by Carrascosa et al. (53), the total
annual cost of UV-phototherapy per patient was around a half of the cost of a treatment
session used by Ghatnekar et al. (55) in a study made in Sweden. Furthermore, in some
studies the costs of visits are not mentioned, which make direct comparisons impossible
(32,85).

3.3.2.2. Costs of UV-phototherapy to patients

The proportion of the cost to patients of UV-phototherapy may be somewhat debatable,
as the time lost during treatments is not necessarily lost leisure time, and in many cases
the lost work time results in costs for the employer rather than the patient. Travel costs
and co-payments, however, are usually solely a cost for patients, although some costs
may be reimbursed. Whether comprising costs to the patient or to the health insurer and
employer, UV-phototherapy may result in a considerable burden for patients having to
organize their schedules so that treatment can be administered in a hospital up to three
times per week for months.

The indirect costs of UV-phototherapy have been estimated to be significant. Time and
travel costs comprised 75% (around 36 € per treatment session) of the total costs of
UV-phototherapy in a Dutch study by de Rie et al. (87). In their study (87), one UV-
phototherapy session and the travel back and forth were estimated to take 110 minutes of
which 60 minutes were for travelling. In a study by Meyer et al. (74), UV-phototherapy
was estimated to have taken an average of 33 hours per year per patient. Although some
cost-of-illness studies considered indirect costs when assessing the costs of psoriasis
treatments, the proportion of costs related to UV-phototherapy was not mentioned
(55,56).

Yenzer et al. (88) estimated that travelling for a 3-month treatment course with UVB,
administered three times a week, would cost a patient from USD 461 to 2306 depending
on the travel distance (10 miles and 50 miles, respectively).

The cost of UV-phototherapy to patients after reimbursement varies according to the
different social and private insurance systems used in different countries. In some
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studies, the patient’s costs have been estimated to be significant, e.g., in a recent U.S.
study co-payments were estimated to be around USD 720 during a typical 3-month
course of UV-phototherapy (88). In review by Miller & Feldman (73), the high cost of
UV-phototherapy for patients resulted in dermatologists and patients favoring other less
cost-effective treatments (such as biologics). Longer travel time and treatment time may
affect the choice of treatment a patient makes. Patients who live further away from UV-
treatment facilities tend not to want UV-treatment (89), preferring traditional systemic
treatments (90,91).

3.3.2.3. Home UV-phototherapy

Home UV-phototherapy has been estimated to be as safe, efficient, and cost-efficient
as clinic-based UV-phototherapy, while also being more satisfactory to the patient
(88,90,92,93). These studies and reviews did not find any evidence of possible misuse
or danger in home UV-phototherapy, and it was suggested as the primary choice for
UV-phototherapy in a recent cost-effectiveness trial (93). In the Hospital District of
Southwest Finland, however, home UV-phototherapy is not used due to uncertainties
about patient behavior, lack of equipment and that, patients receiving UV-phototherapy
in an outpatient clinic may also receive psychosocial support from the healthcare
professionals. Finnish Psoriasis Association (FPA) has UVB-lamps that they rent for
patients and some may have been used in the Hospital District of Southwest Finland.

3.3.2.4. Risks of UV-phototherapy

UVB-phototherapy may cause erythema and conjunctivitis and keratitis of the eyes. These
effects on eyes are reduced with wearing protective goggles during UVB-phototherapy.
Long-term UVB-phototherapy may induce carcinogenic risks for the skin, although the
risks are not well-established (94-96). Oral psoralen plus UVA-phototherapy has been
associated with increased risk of squamous cell skin carcinoma (96,97). In the same study
(96), bath-PUVA was not associated with increased risk of squamous cell skin carcinoma.

3.3.3. Traditional systemic medications

Psoriasis can be effectively treated with systemic agents. Methotrexate, acitretin, and
ciclosporin are typically used as systemic medications. Each of these medications has
specific adverse side effects and thus, they are not prescribed lightly. It has been stated
that patients with severe psoriasis should be treated either with a systemic medication
or with UV-phototherapy (37). It has been estimated that around a fifth of all patients
with psoriasis require systemic treatment (98,99) with studies reporting a range of 10
to 50% of patients that were pre-treated with oral traditional systemic medications
(18,32,47,55,56,67,69). The proportion of patients receiving systemic medications
varies between different study settings and between countries, as described below.
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As systemic medications are primarily used with patients with severe psoriasis, studies
(56,72) including these patients report a higher proportion of patients using systemic
medications than studies (67,74) analysing patients with the full range of psoriasis severity.
Country-to-country variation was also present in a European study (69), in which there
were 2-fold differences in the proportions of patients receiving systemic medications
(21% in Germany and 43% in France). A recent study also found considerable country-
to-country variation in the prescribing of systemic drugs (100). These differences may
also be a source of variances in the cost estimations of systemic medications.

When assessing the costs of systemic treatments, there are other costs to consider in
addition to the actual cost of the drug. As the systemic treatments have adverse effects,
systematic safety measures are required, thereby increasing the overall costs. Furthermore,
when side effects occur they may result in additional costs. These safety measures
and possible side-effects should be considered when estimating the cost-effectiveness
of a medication or a therapy. However, considering these costs can be demanding as
determining the cause-effect order and the underlying cause of each symptom may be
difficult and may be incorrectly coded or recorded into medical records.

A U.S. study (71) from 2005 estimated the annual monitoring costs of typical systemic
medications, which ranged from USD 618 for acitretin to USD 1794 for ciclosporin. In
comparison the monitoring costs of UVB treatment were USD 106 in that study. The
monitoring requirements and possible adverse-effects for each systemic medication are
discussed below.

3.3.3.1. Methotrexate

Methotrexate inhibits synthesis of folate, which is needed for DNA and RNA synthesis
and thus affects mainly rapidly dividing cells (76). It has been on the market from the
1950’s and was the first systemic agent approved for psoriasis treatment. Recent studies
have found methotrexate to be the most cost-efficient systemic medication for psoriasis
(73,76). The annual costs per patient when treated with methotrexate have been estimated
to be around USD 1200 to 1600 (38,71,76,82). These estimates include the costs of the
monitoring required, which comprise the majority of the costs. Methotrexate may cause
haematological and hepatic toxicities, and it is severely teratogenic also for sperm (76).
The highest monitoring costs are due to the need for liver biopsy when the cumulative
dosage reaches 1.5 g. In Finland, liver biopsies are not made routinely on this basis, due
to high risks of this procedure (101). Possible costly adverse effects are due to hepatic
and haematological toxicity, as even liver transplantation may be needed.

3.3.3.2. Ciclosporin

Ciclosporin is an immunosuppressant that decreases the activity of T-cells and
inflammatory cytokines, bringing benefits in psoriasis (76). Ciclosporin should not be
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used for prolonged periods of time due to its cumulative nephrotoxicity (73). It has
been stated that ciclosporin is best suited for treating acute flares and after remission it
should be changed to other treatment modalities (73). Ciclosporin may increase risks of
skin cancers in patients that have received large quantities of UV-phototherapy (102).
Annual cost estimates for ciclosporin should be treated with caution, as it is rarely used
for an entire year. These estimates have ranged from USD 6500 to 10 000 (71,73,76,82).
Ciclosporin has been estimated to have higher acquisition costs than methotrexate (38).

3.3.3.3. Acitretin

Acitretin is an oral retinoid, which acts by affecting nuclear transcription factors via
retinoid receptors and decreases keratinocyte proliferation (76,83). Acitretin is also
highly teratogenic and 2 years of discontinuation of the drug is recommended before
childbearing, however, it is not teratogenic for sperm (73). Acitretin may be used in
combination with UV-phototherapy, and when used in combination treatment, lower
doses have been estimated to be effective, thus reducing the probability of long-term
side effects (73,76). The side effects include dry and itchy skin, dry mucous membranes,
and joint pains (83). Safety measures for acitretin include laboratory tests. The annual
cost estimations for acitretin range from USD 4500 to 9163 (38,73).

3.3.4. Biologics

Biologic medications have changed the field of psoriasis treatment (62,83). Before
biologics, treatments may have been time consuming (e.g., UV-phototherapy, topical
treatments) or may have included safety issues for the patients using them (traditional
systemic medications) (45). Biologics have been estimated to be efficient and to have
fewer side effects than traditional systemic medications (65,103,104), though these may
be serious (such as increased risk of infections and cancers) (83). Although biologics
are no longer considered novel, they have been used for only a limited time. Thus,
some adverse effects associated with long-term use may still appear when more patient
years are recorded. As with traditional systemic medications, biological drugs may have
adverse effects, necessitating regular laboratory tests, tuberculosis screening, and X-rays
(83).

The improvements that biological medications offer have not come without a cost. The use
of biologics has increased the overall cost of psoriasis medications (37,38,45,59,62,65).
The high acquisition costs of biologics may decrease the frequency that they are
prescribed (37,62). The high acquisition costs and estimations of lower cost-efficiency
have led to biological therapies being recommended only for patients who have failed
to respond to traditional systemic treatments or traditional systemic medications are
contraindicated (66,71,76,105,106). However, biologics have been recommended to be
used alongside traditional systemic medications (45,73,107).
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There are four biological agents available for the treatment of psoriasis: adalimumab,
etanercept, infliximab, and ustekinumab (62,104,108). There have been only minor
differences in the efficacy of these drugs and recent studies have shown that they may be
considered as clinical equivalents (66,105,109). These drugs differ in dosage regime but
all have to be injected or infused. Infliximab is the only one of these agents that must be
infused intravenously, which usually requires an outpatient visit to a clinic in a hospital
or other health facility. In a recent (2012) study (110), adalimumab was estimated to
be the most cost-efficient of biologic treatments for psoriasis having 50% lower costs
for significant clinical improvement (PASI 75% improvement) than ustekinumab or
infliximab (110). In that study (110), the cost-efficiency of etanercept varied according
to the doses and length of treatment used and resulted in a cost-efficiency between the
previously mentioned biologics.

Quality-adjusted life-years (QALY) are a way of estimating the cost-utility of a
medication. QALY are used by regulatory authorities, e.g., in the U.K. to guide them
in decision-making (37). They represent quality-weighted life years gained by using a
treatment (111). QALY's may be used to compare treatments and the costs of treating
different diseases and conditions (111). The high costs of biologic therapies have
created a need for estimating cost-efficiencies in psoriasis treatment (82). In a recent
Spanish study (66), the QALY's of three biologic medications (etanercept, infliximab,
and adalimumab) were estimated. The mean cost per QALY was 28656 €. Inliximab
had the highest costs at 53525 € and etanercept had the lowest at 25839 €, although
the differences were not statistically significant (66). This study (66) included all direct
costs to health service providers and the medication costs. The UK National Institute
of Health and Care Excellence (NICE) evaluate the cost efficiencies of treatments and
makes judgments on whether the costs are acceptable from a social perspective. It
often uses QALY's as a measurement and a threshold around 30000 £ has been used for
recommending treatments(112). For biological drugs used for psoriasis treatment, they
have concluded that the costs per QALY gained are acceptable (66,105,106).

3.3.4.1. Trends in therapy

When estimating the current proportion of patients using biological drugs, it is necessary
to consider the total use of systemic therapies and to account for differences between
studies in disease severity and inclusion criteria. In many studies published in the past
decade, in which some biologics were used, biologics accounted for 8 to 50% of the
total use of systemic drugs (14,51,55,67,75,85). The proportion was found to be as low
as 3.6% in a recent French study (62), although in that study UV-phototherapy was a
treatment option along with traditional systemic medications and biologics. The large
variation in use of biologics may be due to different insurance policies and treatment
methods. In a recent (2013) European study (100) using psoriasis registers, there were
significant differences in the proportions of patients that had used systemic medications
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or UV-phototherapy before the initiation of biological medications. For example, in
that study (100), almost all (98%) of Dutch patients with psoriasis had received UV-
phototherapy before initiation of a biological drug, whereas the corresponding figure of
Danish patients with psoriasis was only 11%. Considerable variation between countries
was also noted for use of traditional systemic medications before initiation of biologics
(100).

A recent study from Italy (99) describes the factors underlying decisions made by
clinicians to prescribe biologic or traditional systemic medications. Younger patients and
patients with previous use of traditional systemic medications were more likely to receive
biologic medications. In this study (99), patients were almost equally divided between
those receiving biologic therapies and those receiving traditional systemic medications.
However, the proportion using biologics was decreasing, which was thought to be due to
the economic crisis and “wearing out” of initial enthusiasm for the treatment (99).

There is limited information of the share of individual biological medications. In a
Finnish study (113) from 2011, adalimumab and etanercept were slightly less used
compared to infliximab, with adalimumab and etanercept having similar shares.
However, this study estimated the total use of these medications, not solely the treatment
of psoriasis. There were also large differences between different areas of Finland in
the quantity of use and the shares of these biologicals(113). In the Hospital District of
Southwest Finland, the total consumption of these biologicals was close to the national
average, but the use of infliximab was relatively high(113). However, it has been stated
that etanercept was the most commonly prescribed biologic medication, accounting
for almost two-thirds of the biologics used for psoriasis (64,99,114). Adalimumab and
ustekinumab were used in relatively similar shares and infliximab was the least used
biological drug (99).

3.3.5. Non-treatment

In this paragraph, the term “non-treatment” was used to define either inadequate treatment
or not receiving any treatment. When considering treatment, the fluctuating nature of
psoriasis should be taken into account. Patients in remission may not need any systemic
medications and may be adequately controlled with topical treatments. Patients may not
receive any treatment or may receive inadequate treatment, both defined here as “non-
treatment.” It has been stated that despite the lack of treatment, patients in remission
should not feel unsatisfied (115).

Many patients have been estimated to be unhappy or not to comply with their current
therapy or to be undertreated (14,69,75,114-117). Augustin et al. stated that systemic
medications should be used more extensively (37). Inadequate control of psoriasis
was associated with high costs in Sohn et al. study (56). It has also been stated that
the initiation of systemic agents may improve QOL in patients with psoriasis (118).
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However, a significant delay in the initiation of systemic treatment was found in a
recent French study (119), with half of patients having uncontrolled psoriasis for 3
years before initiation of systemic treatment. The level of control was determined
by both patients and physicians with physicians assessing the period of uncontrolled
psoriasis shorter than the one assessed by the patients. In this study (119), the PASI
values were high at the initiation of systemic treatment (mean 18) with DLQI values
also high (mean 12).

In a recent large scale study (114) conducted in the U.S., the proportion of patients not
receiving any treatments decreased from 36% in 2003 to 24% in 2011 in patients with
moderate psoriasis and from 30% to 9% over the same time period in patients with
severe psoriasis. Conversely, non-treatment increased from 42% to 49% in patients with
mild psoriasis. In this study (114), half of the respondents in 2011 were dissatisfied
with their current treatment. During this time period, the proportion of patients with
moderate or severe psoriasis treated with only topical therapies increased, which may
have resulted in dissatisfaction with treatment (114). It has been also noted that patients
treated with systemic therapies are more satisfied with their therapy than patients treated
with topical medications only (115).

Patients have a role in non-treatment. Storm et al. (120) estimated that almost half
of patients with psoriasis did not redeem their prescribed medication within the first
month. Thus, it can be questioned if “non-treatment” is at least partially non-adherence.
In the recent study by Storm et al. (120), topical medications was the least redeemed
therapy. Furthermore, it has been estimated that one fifth of patients with psoriasis had
no psoriasis-related contact with any health care professional in the past year (115),
which could lead to non-treatment.

The most important factors affecting non-adherence with systemic medications were
found to be patient dissatisfaction with efficacy, inconvenience of treatments, and fears
for side-effects (115,121). Patients may not be alone with their fears of adverse-effects,
as they may be a significant factor for physicians who may be reluctant to start systemic
medications (118). A recent (2012) review (122) found that non-adherence with topical
medications was caused by low efficacy and the time required for administration. Non-
adherence was considered to be a significant problem, and the authors suggested that
education and clear instructions are needed to improve adherence (122). Patients with
psoriasis who adhere to treatment have been estimated to have better clinical results and
lower overall treatment costs than non-adherent patients (123,124).

3.3.6. Treatment failure

Treatment failure has been associated with high overall treatment costs in patients with
psoriasis (56,98,125). There are estimates of cost per successful treatment by Miller et
al. (73). This study (73) found that a successful treatment (e.g., with methotrexate) was
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approximately twice the typical annual cost of treatment per patient and this suggests
that treatment failure should be accounted for in studies of treatment costs.

Defining treatment failure has been challenging and has not been consistent in previous
studies. In a U.S study by Pearce et al. (125), treatment failure was defined as lack of
significant clinical improvement (measured as 75% improvement in PASI during 12
weeks). In a German study by Sohn et al. (56), treatment failure was not directly defined
and instead the patients who were intolerant to treatment or could not use two different
systemic medications were defined as “high-need patients.” In a U.S. study by Feldman
et al. (98), switching therapies, discontinuing therapy, need of adjunctive therapies (other
than topical), or hospitalization of a patient due to psoriasis were considered treatment
failures. Of these different approaches, those used by Feldman et al. (98) and Sohn et al.
(56) may estimate actual treatment failure, whereas that used by Pearce et al. (125) may
also include slow and gradual improvement of symptoms as treatment failure.

In the study by Feldman et al. (98) failure rates for systemic therapies were 4.5% to 17.4%
over 12 weeks and 17.5% to 28.4% over 52 weeks. In the study from 2006 by Pearce
et al. (125), the costs of treatment failures per successful treatments ranged from USD
187 to 50383. The highest costs were for the biological medications and the lowest for
methotrexate. In their analyses, ciclosporin and PUVA were the most cost-efficient when
accounting for treatment failure (125). In a German study (56), the high need patients
had higher costs for inpatient treatment, patient-borne expenses, and productivity losses
but lower medication costs than for patients using systemic treatments.

Psoriasis treatment is usually initiated with the least toxic and harmful medications or
UV-phototherapy with switching to more potent medications and then biological drugs if
needed. These treatment protocols may result in multiple treatment failure for a patient. It
can be argued that this kind of treatment protocol minimizes adverse events, but studies
have estimated that there is significant patient dissatisfaction and lowered QOL in patients
who are not adequately controlled, as discussed earlier. In other autoimmune diseases, such
as theumatoid arthritis, good results have been obtained by initiating potent medications
immediately on diagnosis or a flare of the disease (126). However, psoriasis does not
permanently damage skin, whereas rheumatoid arthritis is a more progressive disease that
may cause permanent damage, and thus different approaches may be justified.

3.4. The economic burden of psoriasis to patients

When studying the economic burden or costs of psoriasis treatments, it is important
to consider the perspective of the patients (26,36). It is well established that psoriasis
negatively affects the QOL of patients in many ways (14,26,35,57,69,72,107,115,116,127-
131). The adverse impact of psoriasis on QOL has been shown to be comparable to the
impact of other health conditions such as heart disease and cancer (132). Furthermore,
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psoriasis negatively affects patients’ leisure time activities (133). The family of patients
with psoriasis have also been shown to be adversely affected (134).

In an Italian study, Colombo et al. (54) claimed to have included QOL life issues as
“intangible costs,” but no costs were reported. Other than impaired QOL, psoriasis has
been shown to impose an economic burden on patients (26,52-55,58,74,130). The main
cost drivers have been estimated to be co-payments for medications and emollients
and lost time due to treatments has also been estimated to cause a substantial burden
to patients (52,53,56-58,74).

In Europe, the cost of psoriasis to patients has been estimated to be in the range of 543 to
1562 € (52,56,58,74). The methods of assessing these costs have been inconsistent and
the cost items included have varied between studies. In a French study from 2010, Meyer
et al. (74) estimated the economic burden in 590 psoriasis patients and found costs of 543
€, most of which arose from specific products such as hygiene or moisturizing products
with minor costs attributed to paid assistance and water cures. The authors estimated
lost time from cleaning, laundry and skin care and assistance received due to psoriasis,
but they did not estimate the financial cost of this burden. In a German study from 2006,
Sohn et al. (56) included more possible costs sources to the patient and resulted in an
annual estimate of 791 € to the patient. In that study, co-payments for medical services
and medications, transportation, and ointments were the major cost drivers (56). This
study also omitted cost estimations for lost time due to psoriasis.

Navarini et al. (58) estimated the financial burden of psoriasis in Swiss patients in 2010.
The annual cost for patients with mild psoriasis was estimated at 400 €, whereas patients
with severe psoriasis had higher annual costs of 1560 €. No indirect costs were included
(58). In a recent Swedish study by Ghatnekar et al. (55), the indirect costs of lost time to
travelling and skin care were estimated together with other patient expenses. However, the
different cost sources or proportion of costs cannot be identified from the results reported.

3.4.1. Time required for skin care

The time required for skin care has been estimated to be a considerable burden for some
patients with psoriasis (55,57,74,116,130). However, the estimates of this time vary
widely from study to study. In a German study (130), patients were estimated to use on
average 58 minutes per day for skin care. In contrast, a French study (74) estimated that
patients used on average 5 to 15 minutes per day for skin care. No cost estimates were
made in either of these studies.

In the French study mentioned above (74), half of the patients administered topical
medications and skin care products once a day and a third of patients applied treatment
two or three times per day. In this study (74), the methods section does not reveal
whether the skin care time needed to treat their psoriasis was asked about specifically
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or if it was just a general estimate of time needed for skin care. This may have caused
biased estimates of the time needed due to psoriasis. Significantly higher estimates of
time needed for skin care have been reported (130). In a German study, Schoffski et al.
(130) estimated the daily time needed for skin care at 50 to 61.5 minutes depending on
the treatment type the patient was using. However, it is impossible to determine how
accurate self-determined time estimates are. In that study (130), the patients who had
experienced multiple treatment failures needed most time for daily skin care, whereas
patients using systemic therapies continuously had the lowest reported time for skin
care, and the time for daily skin care for patients using topical treatment was between
these groups. The authors of the study (130) stated that all questions were asked so that
only the effects and symptoms of psoriasis would be captured.

Although the time required for skin care has been considered to be an important part of
the overall burden of psoriasis on patients, estimates of the costs of this time have not
been directly reported. When using the higher estimates of time needed each day (50—60
minutes, Schoffski et al. (130)), the economic burden may be significant, regardless
of the methodology used to estimate costs. In the Swedish study by Ghatnekar et al.
(55), the application time of topical treatments constituted 40% of the costs of these
medications, which were 369 € per month for the patients using such treatments. This
estimate results in an annual cost of the application time of topical treatments was 1771
€, however the time needed for skin care was not reported (55). In this study (55), the
cost of applying topical treatments were estimated at 648 € per year for women and 420
€ for men for all patients regardless of the therapy they received.

3.4.2. Household chores and assistance

There is limited information of the effects of psoriasis on household chores and no
studies have estimated the economic impact of this burden. In a French study, Meyer
et al. (74) estimated that half of the patients cleaned their house more often because
of psoriasis with a consequent impact on time needed. In this study (74), a third of the
patients received assistance, mostly from friends and relatives and partly from employed
persons with help being mainly moral support followed by physical assistance with daily
tasks. Patients with severe psoriasis were more likely to report a need for assistance and
cleaning than patients with mild psoriasis. In another study (135), initiation of etanercept
was estimated to decrease the number of days when assistance was needed and the
proportion of patients needing assistance.

3.4.3. Travel Costs

In a Dutch study (64) from 2010, patients were estimated to travel on average 881
kilometres annually because of their psoriasis. Few studies have estimated the actual
travel costs attributed to psoriasis (55-57). Average travel costs per year were estimated
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at 177 € in a German study (56) and 204 € in a recent Swedish study (55), which also
found that indirect costs due to travel time were almost as high as the travel costs. In a
recent Malaysian study (57), travel costs comprised 10% of total costs of psoriasis.

UV-phototherapy has been associated with significant travel expenses. Time and travel
costs comprised 75% (around 36 € per treatment session) of the total costs of UV-
phototherapy in a Dutch study by de Rie et al. (87). In their study, one UV-phototherapy
session and the travel back and forth was estimated to take 110 minutes of which 60
minutes were for travelling (87). Yenzer et al. estimated that the cost of travelling for
a 3-month treatment course with UVB, administered three times a week, would cost a
patient from USD 461 to 2306 depending on the travel distance 10 miles and 50 miles,
respectively) (88).

3.5. Productivity costs

The negative effect of psoriasis on productivity has been well-established using many
different methods of calculation. Indirect costs due to productivity loss should be
included in health economic evaluations of the impact of psoriasis (107,136). Not
including productivity, losses may lead to sub-optimal health decision making (136).
It has been stated that indirect costs should be included in studies of the costs of
chronic autoimmune diseases, and novel treatments should be looked at in new light
as they may enable long-term remission, thus possibly decreasing productivity losses
(137,138).

Psoriasis may have a negative effect on the income of patients (139). In Canada, patients
with psoriasis missed on average twice the number of working days as the general
population (85). In case-control studies, the indirect costs and work impairment of patients
with psoriasis have been found to be substantially higher than those of the control patients
(42,140). Indirect costs due to lost productivity have been estimated to exceed those
of direct costs among patients with psoriasis and other chronic inflammatory diseases
(33,52,137,141,142). However, some studies suggest that although indirect costs are
substantial, they only contribute around 20% to 43% of the total costs (32,42,54-56,85).
These large variations in cost estimates exist as there is no consensus on the methods to
use for estimating productivity costs, as described below (136).

3.5.1. Types of productivity losses

Of the possible productivity losses, absenteecism has been most commonly included
(32,33,52,55-57,85,143). Measuring presenteeism is also gaining in popularity and has
been included in recent studies (129,143-146). However, little is known about the costs
of presenteeism (33). In health economic reviews, absenteeism and presenteeism are
mentioned as the most important aspects of productivity loss, which should be included
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when making a health-economic study (136,147). Absenteeism and presenteeism are
described in detail below.

There are also studies showing that psoriasis may cause unemployment or even early
retirement (52,55,56,127-130,148,149). In the few studies that have assessed the costs
of early retirement due to psoriasis, it has been estimated to cause 32 to 92% of the
costs of lost productivity (52,55). In Schoffski et al.’s study (130), cost estimates of lost
productivity included retraining, unemployment, and absenteeism, but the proportions
of each were not mentioned. Unfortunately, this limitation in the description of methods
is not an exception in studies of psoriasis-related productivity loss. As these proportions
of the productivity loss used in the Schoffski et al. study (130) remain uncertain, it is not
possible to compare the results to other studies.

At least one study (85) of psoriasis also includes lost leisure time as a component of
lost productivity. In this Canadian study (85), leisure time constituted a majority of the
productivity costs. Most cost-evaluations do not include unpaid labour such as household
chores, which could also be assessed as productivity losses (136). Including lost leisure
time as a productivity cost could be a method of accounting for the unpaid labor.

The selection of the productivity costs to include in a study should be based on the
perspective chosen for the study. As the selection has a great impact on the total
costs, they should be carefully described and discussed in any given study (136). The
perspective of the study can validate many different approaches. For example, if the aim
of the study was to analyse the costs of productivity loss to the employer, then leisure
time, household chores, and even retirement can be omitted, depending on the country’s
social security system and which costs fall to the employer. In contrast, studies with a
social perspective should assess all feasible costs.

3.5.2. Impact of patient characteristics

There are no reported or observed differences between genders in costs of lost productivity
due to psoriasis (55,74). However, differences between genders were found for the impact of
psoriasis on work (128). In Ayala et al.’s study (128), women had more observed limitations
in work than men, reporting different treatment in the work place- and work/education-
related problems. However, the methods used in this study (128) limit the strength to the
claims that the differences found could result in higher costs as the productivity loss was
not defined specifically and open questions of possible interactions between psoriasis and
the experiences or feelings of patients were studied. For example, the following question
was used to determine the impact of psoriasis on work: “To date, has psoriasis affected/
limited your expectations or your work career plans in general?” (128). However, the
study showed that men and women experience their psoriasis differently (128). Similar
findings have been presented by Armstrong et al. (127) who found a greater likelihood
of unemployment among women with psoriasis than men. Studies of other diseases have
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estimated that presenteeism is more common for women (150,151), and there are mixed
results for absenteeism (150,152). In a study (74) of psoriasis, increasing age has been
shown to be associated with increased cost of lost productivity.

Psoriasis with joint involvement or in patients diagnosed with PsA is associated with lost
productivity (32,52,74). In a German study (52), PsA was an important factor in early
retirement, with four of six patients who retired early having arthritis, although the share
of PsA in the total sample was 7%.

The clinical severity of psoriasis has been shown in several studies to have an effect on the
cost of lost productivity and the extent of productivity impairment (53,57,72,85,145,153).
In one study (145), there was a difference in productivity loss between patients with
mild and moderate (determined by PASI <10>) psoriasis, but not between those with
moderate and severe disease. Some studies (32,34,74) suggest that clinical severity does
not significantly affect the magnitude or cost of lost productivity. These studies suggest
that the subjective assessment of patients about their QOL should be used when trying
to predict the costs of lost productivity. Worse QOL measured using the DLQI predicted
higher production losses in these recent studies (32-34,74). In one study (34), this was
apparent even when the clinical severity of psoriasis was controlled. A recent Japanese
study (153), reported similar findings using different measures; PDI values showed
better correlation with productivity losses than PASI values did.

Concomitant diseases have a significant effect on the overall wellbeing of patients and
significantly increase the costs of lost productivity for patients with psoriasis (42) and
other chronic diseases (137). Low education level was found to increase the likelihood
of a patient with psoriasis reporting limitations or problems at work (128).

3.5.3. Structured questionnaires — measuring productivity losses

There are many ways to estimate productivity losses. Of the many structured
questionnaires measuring productivity loss that are available, the work productivity and
activity impairment questionnaire WPAI (74,143,154) and work limitations questionnaire
(WLQ) (33) have been used most extensively when studying the cost of health-related
lost productivity in patients with psoriasis. A recent review (155) of productivity loss
questionnaires recommends the use of WPAI and WLQ although the review was of
general health problems and not specifically about psoriasis.

The WPALI is a generic (not disease- or occupation-specific) questionnaire, which uses
a 1-week recall period to estimate overall reduction in productivity (155). The WLQ is
used to evaluate the impact of chronic conditions on work performance, which uses a
2- to 4-week timeframe. However, these questionnaires do not capture the proportion of
each disease on the productivity losses and do not separate the studied disease from other
health problems (136,156,157). Zhang et al. (158) stated that although there are many
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different structured measurements used to estimate productivity loss, none of them are
ideal and they give highly variable results.

3.5.4. Converting productivity losses to monetary values

The overall costs of sick leave have been estimated to be significant to the society
(159). The cost to third party payers (e.g., private and social insurance providers),
patients themselves, and employers is influenced by social security or health insurance
policies in each country. When assessing the cost of lost productivity, a specific
approach must be chosen (136,147,156). In a health economic article (136), Krol et
al. stated that productivity costs are not important in studies aimed at decision makers
who are responsible for health care budgets and maximization of health care achieved
with given resources. In contrast, political decision makers should also be interested
in indirect costs such as productivity losses, although they need to consider equality of
patients, regardless of employment status (136).

A new standard that includes two perspectives, a strict health care perspective, and a
societal perspective has been proposed (160). This could help decision makers weigh
the costs as they consider appropriate. This two-pronged approach is recommended
by national health economic guidelines in Norway and Italy (136). If productivity
losses are measured for paid workers rather than all patients, cost-of-illness studies
will favor treatments aimed at working people, which raises important ethical
questions (136).

Whichever perspective is chosen to study productivity costs, the estimates have to be
converted to monetary values to be able to make comparisons with other types of costs.
Many studies of productivity loss associated with psoriasis (74,128,145,154) do not take
this step and settle for reporting the amount of impairment rather than the monetary
cost. Brooks et al. (156) warrant caution in their study, when productivity losses are
extrapolated into estimates of productivity loss costs. Recent studies of psoriasis have
most commonly used the human capital approach (HCA) and friction cost approach
(FCA) to make this conversion to monetary value.

Recent reviews on lost productivity recommend using the HCA (136,158). It uses the
hours not worked and hourly wage of the employee for economic cost estimations of
the hours lost (158,161). In this method, the hours of lost productivity may continue
until a patient is retired. In contrast, the FCA takes the perspective of the employer and
only estimates the costs of hours missed until a substitute employee is found to replace
the missing worker, a time called “the friction period” (158,161). In recent studies of
psoriasis and productivity losses, the friction period of 6 months has been used (161).

In short periods of absenteeism (under 6 months), HCA and FCA may produce similar
results, but in longer absenteeism periods (e.g., retirement), the FCA method produces
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lower cost estimations (161). In studies comparing the two methods, the HCA has
produced cost estimates 25 times higher than FCA in breast cancer or 6 times higher in
rheumatoid arthritis (161,162). This major difference is evident solely in very long sick
leaves and retirement. HCA is criticized for its possible overestimation of productivity
costs and for the way it estimates potential costs, not actual lost costs, especially in long
periods of absenteeism (161). On the other hand, there may be an economic burden
associated with a patient who has had to retire early due to health-related reasons long
after a substitute has been found to replace him/her (e.g., a patient receiving pension
and not working at working age may be costly for the social insurer and the society as
a whole). HCA and FCA methods have also been criticized for their focus on earning
capacity that may lead to ignoring the retired and the young (158). One possible method
to reduce this bias is to use the national average wage and apply it as the value of an hour
for the retired and unemployed (147).

It should be noted that the estimated costs of absenteeism may be significantly higher
than the hourly wage of an absent worker, which is used for cost estimations in the HCA
(158). In Finland it has been estimated that the cost of absenteeism is as high as three
times as much as the patient’s hourly wage (159).

3.5.5. Improving productivity — biologic medications

In studies assessing biologic medications (e.g., etanercept, infliximab, ustekinumab)
productivity losses have often been considered (144,146,154,163). In all of these studies,
the initiation of biologics has improved productivity although none of the studies has
estimated the actual costs of productivity losses and there has been considerable variation
in methods and study settings (144,146,154,163). There are also several limitations
in these studies. For example, in the study by Vender et al. (154), the patients could
not have received any therapies prior to the study while they had to have high disease
activity. This kind of a study setting resulted in a 70% decrease in productivity loss after
initiation of etanercept estimated with WPAI (154). Also the proportion of patients with
PsA (43%) was high in the study and these patients scored higher scores of the WPAI
questionnaire than patients without PsA (154).

The results of these studies only imply that biologics could make improvement in
productivity in patients with psoriasis with many concluding that the costs of biologics
may be partly subsided by improved productivity. These results should be treated with
caution as there are no studies on productivity losses where biologic medications were
compared against traditional systemic medications or UV-phototherapy. However, in
a cost of illness study by Ghatnekar et al. (55), patients who used biologics had lower
indirect costs of absenteeism and early retirement than patients using traditional systemic
medications.
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3.5.6. Productivity losses — UV-phototherapy

As UV-phototherapy is given in series and in a hospital outpatient setting often during
working hours, it may cause productivity losses. De Rie et al. considered that UV-
phototherapy is always given during work time and the time lost is directly applicable
as a productivity loss (87). In another study (88), the cost of productivity loss for a
typical 3-month treatment with UVB was from USD 690 to 1840 depending on the
travelling distance. There are studies that indicate that the work of patients with psoriasis
is affected only slightly by UV-phototherapy as patients are often able to schedule the
treatment sessions so that work is not hampered or is often compensated during other
hours (74,90). However, in such approach leisure time is not been assigned any value.

3.5.7. Absenteeism

Absenteeism occurs when a patient is out of work for health-related reasons. Absenteeism
due to psoriasis may lead to significant costs, although reported findings have not
been consistent. In the majority of recent cost-of-illness studies, the annual costs of
absenteeism are estimated to be around 1000-2500 € (32,52,55,56,85,143).

The prevalence of absenteeism varies in previous studies, ranging from 3.6% (55) to
31% (56) of patients included. The mean length of absenteeism for these patients also
varied widely from 2 to 3 (53,74) to 49 days (52) per year.

Although, measuring absenteeism can be relatively straightforward (155), discrepancies
between studies may arise from different definitions of absenteeism. Typically, the
definition of absenteeism and methods used to measure it have only been vaguely
described or are not described at all (52-56,128). There may be only a mention that
the number of absenteeism days was collected with a patient questionnaire but without
defining the time frames used or specifying the reasons for absenteeism (52,54,128).
For example, Sohn et al. (56) described the methods of data collection of the patient
questionnaires on productivity loss as: “Patient questionnaires: information about the
severity, past therapies, ... ... and production losses.” When absenteeism is estimated with
tailored questions rather than established index measures with well-known questions, the
questions used should be clearly described in the article to allow assessment of validity
of the results. The few structured questionnaires (e.g., WPAI, WLQ) used to estimate
absenteeism in patients with psoriasis give results on a general level not absenteeism that
is a result of psoriasis (155).

Patient selection for the study sample may have a considerable effect on the extent and
cost of absenteeism. Some studies (52,56) may report high absenteeism partly because
of the sample formed by strict inclusion ciriteria (e.g., PASI greater than 10 to 12 in
the above mentioned studies) when compared to studies that use the full spectrum of
patients (74). This was apparent in the study by Sohn et al. (56) in which a third of the
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patients with high PASI values (mean PASI 18) reported absenteeism for an average
of 46 days per year. Likewise in the study by Berger et al. (52), 10.3% of patients
with relatively high PASI values had been absent from work for an average of 49 days
per year. In comparison, the mean length of absenteeism was 3 days in the study by
Meyer et al. (74), which included patients with lower PASI values than in the Sohn et
al. study.

3.5.7.1. Impact of patient characteristics on absenteeism

The severity of psoriasis has been shown, in many studies, to affect productivity costs
and is mainly due to absenteeism (47,53,54,56,57,67). In many recent studies the impact
of the severity of psoriasis on absenteeism has been questioned and QOL measures are
suggested as better measures to predict the cost of absenteeism (32-34). Ekelund et al.
(32) found that in patients with DLQI less than 5 the cost of absenteeism was 560 €,
whereas the cost was 4-fold (2060 €) in patients with DLQI values over 10, a statistically
significant difference (p<0.005). In contrast, PASI values did not significantly correlate
with productivity costs (32). Also, receiving systemic medications was shown to be a
stronger predictor of high absenteeism costs than clinical severity in the study by Berger
et al. (52).

In a study by Schoffski et al. (130), patients were divided into groups stratified by the
therapy given. Patients treated with systemic medications had similar costs of lost
productivity as those receiving only topical medications, whereas patients who were
not able to receive at least two different systemic medications had twice the costs of lost
productivity than other patients (130).

Cross-sectional and observational studies cannot answer whether systemic medications
or treatment failure has been the cause of high productivity costs. As the patients are not
followed after initiation of systemic medications, no certain conclusions can be made
about the effect of systemic medications. These types of studies can only raise questions
and speculate about the possible reasons behind the high costs measured. Observational
studies are, however, needed to estimate the proportion of patients receiving different
types of treatments and the magnitude of resources allocated to them. Follow-up studies
can then be planned, based on this information, to answer questions about causes and
effects.

3.5.7.2. Time frame

When absenteeism is estimated, a decision must be made about the time frame used. In
previous studies a time frame of anything from one week (74) to one year (85) has been
used. This decision may have a major effect on the results yielded by the study. In a German
study Berger et al. (52) evaluated absenteeism in two ways: prospective data during a
six-week flaring period and retrospectively with a questionnaire to assess a 3-month time
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frame prior to the flare. The proportion of patients absent from work during the flare (3.9%)
was lower than during the time before the flare (10.3%) (52). This may have partly resulted
from the use of different timeframes of 6 weeks and 3 months. The number of days absent
from work was similar (12.3 and 11.5, respectively) in both methods of data collection, but
extrapolating the results to an annual estimation of absenteeism leads to 49 and 100 days
per year, respectively (52).

There is no consensus on what time frames is most appropriate to estimate absenteeism
when studying psoriasis. In recent reviews, a 3-month timeframe has been suggested
to capture absenteeism, minimizing recall bias and enhancing generalizability of the
results (136,156). Significant recall bias has been shown when a long recall period is
used compared with a shorter recall period (155).

3.5.8. Presenteeism

Costs due to presenteeism have been difficult to determine and have been often left
out of studies, although they are considered important when assessing the overall
economic burden of psoriasis and other chronic diseases (32,107,136,164). In the past
decade, the costs of presenteeism have increasingly been included in studies, although
the methods of measuring presenteeism are not consistent (107,136,142,156,164).
Presenteeism in patients with psoriasis may contribute around half of the indirect
costs (33,55). Many studies estimate the extent of presenteeism but do not make
estimations of the corresponding cost (127,129,144-146,154,163). However, some
of these studies show that psoriasis has a substantial effect on productivity with
estimates ranging from 7.6% to 40% of lost productivity due to presenteeism
(33,145,154,163).

The few studies that estimated the costs of presenteeism due to psoriasis have provided
variable results. Ghatnekar et al. estimated that presenteeism causes 48% of the costs of
lost productivity with the other half caused by absenteeism and early retirement (55). The
study (55) estimated costs during a month’s time frame, which gives a yearly estimate of
the costs to be 936 € per patient. Schmitt and Ford (33) estimated that 7.6% of lost work
productivity while working was attributed to presenteeism at an annual cost of USD
2642 and thus over half of the total productivity loss costs.

Inastudy (151) estimating the costs of ten common diseases, presenteeism was estimated
to cause up to 61% of the overall costs (including pharmaceuticals, outpatient visits,
absenteeism, presenteeism). Overall presenteeism costs were estimated to be higher
in conditions where flares happen, such as allergies, migraine, arthritis, and asthma
compared to chronic more stable conditions such as cancer and diabetes (151). Psoriasis
was not included in this study, but flares are typical in psoriasis, so presenteeism costs
could be expected to be high.
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3.5.8.1. Background factors associated with presenteeism

There is limited information about factors affecting presenteeism costs in psoriasis. In
studies by Ghatnekar et al. and Schmitt and Ford (33,55), the total productivity losses
were assessed and several background factors were analysed in their studies. However,
neither of these studies attempted to especially analyse how patient characteristics
affected the cost of presenteeism. In the study by Schmitt et al. (33), health-related QOL
was a strong predictor of total costs. Women psoriasis patients were more likely to report
limitations in education and work and being treated differently in their working place
than men (128). This suggests that psoriasis may cause women more hindrance than men
(128). In general, women report more presenteeism than men (151) and in some chronic
diseases, such as ankylosing spondylitis, women were more prone to presenteeism than
men (165).

3.5.8.2. Causes of presenteeism

Health-related presenteeism is usually caused by the employee deciding to go to work
while feeling or being sick (142). There are many factors that influence this decision,
e.g., the social insurance system, labour laws and the financial situation of the patient.
If a patient does not receive pay from the first days of absenteeism (as in Sweden) and
is in a sub-optimal financial state, the threshold for reporting sick may be higher than
in countries where the reimbursements for sick leave are higher (as in Norway), as
estimated in a study by Johansen et al. (166). This study (166) also showed that a desire
not to burden work colleagues may lead to presenteeism. Patients who enjoyed their
work had higher levels of presenteeism than other patients. This finding may have been
due to not wanting to stay away from work. The study also concluded that the reasons
behind the decisions leading to presenteeism may vary even between two seemingly
similar Scandinavian countries (166).

3.5.8.3. Measuring presenteeism

There are several methods to evaluate presenteeism — indeed, a recent review stated that
it can be assessed with 16 popularly used questionnaires (156). In addition, there are also
non-structured ways for assessment (55). The methods chosen may have a significant
effect on the results yielded as shown in a study of rheumatoid arthritis that found a four-
fold difference between the lowest and highest estimates of presenteeism for the same
patients assessed using four different questionnaires (157). There is a need to standardize
the methods used to estimate presenteeism, although this presents several problems
(136). Structured questionnaires are rarely applicable to a variety of different diseases,
but they may capture the specific impact a disease has on productivity (136,156,157).
Until there is a consensus about the most appropriate method to use, it is critical to
sustaining high standards of reporting the methods used to measure presenteeism.
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3.5.8.4. Time frame for estimating presenteeism

Two reviews concluded that a time frame of 1 to 2 weeks produces the most accurate
estimates of presenteeism (147,156). This suggested time-frame is shorter than for
estimating absenteeism due to the higher prevalence of presenteeism. On the other hand
using two different time frames for soliciting data of absenteeism and presenteeism may
be confusing to a patient and the fluctuating nature of psoriasis may cause problems when
using a short time frame. Any time frame used in a study always has its advantages and
disadvantages. A long time frame is susceptible to recall bias, whereas a short time frame
may not observe rare events.

3.5.8.5. Conversion of presenteeism into monetary values

In a study (151) estimating the costs of ten common diseases, the estimated cost for
presenteeism ranged from 18% to 61% of the total costs of lost productivity, depending
on how conservative were the estimates used. Conversion of presenteeism into monetary
values has recently been criticized, although alternative approaches have not been
proposed (142). The answers of an employee may represent the perceived reduction of
input and not the reduction of productivity. This may result in over- or underestimations
as health conditions may or may not affect the productivity while sick (147). It has been
suggested that an employer may be in a better position to evaluate the lost productivity
as an output (147). However, in a study (167) that estimated the association between
patient-reported work limitations and the decrease in work productivity, a significant
correlation was found.

3.6. Cost of psoriasis compared to other illnesses

The economic burden of psoriasis has been estimated to be similar to many other chronic
conditions. In a large U.S. study (39), healthcare expenditure on psoriasis was greater
than on hypertension, COPD or asthma, but lower than diabetes or stroke. Ghatnekar
et al. (55) estimated that the cost of psoriasis may be on par with other autoimmune
diseases like rheumatoid arthritis and Crohn’s disease.

3.7. Finnish healthcare system

The Finnish health care system covers the whole population. It is mainly produced
by the public sector. The major part of public health care services is financed through
general taxation. The Finnish healthcare system is decentralized and even the smallest
municipalities arrange and finance primary services. They are also responsible for
financing the Hospital Districts, which produce the special services. The National
Health Insurance (NHI) is another public financing system, partly overlapping the prior
municipal system, but also reimburses services provided by the private sector. NHI also
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finances occupational and student health services as well as reimburses medications
(168).

In practice, mild psoriasis patients are treated in primary care. Moderate to severe
psoriasis patients receive specialist care from secondary and tertiary level public hospitals.
These patients need referrals from primary care doctors, for which there are guidelines
in Finland (Current Care Guidelines (29)). After diagnosis or successful treatment, a
patient’s treatment may be shifted to primary care. A few patients may be treated in
the private sector. Patients pay visiting charges to all public hospitals and primary care
providers, except occupational health care. These charges are capped at an annual level.
For private sector, patients pay per visit and may receive reimbursements from Kela. In
case a patient has private health insurances, it may cover all or a part of patients’ costs.

3.7.1. Reimbursement system for medications

Kela reimbursements cover necessary medicine expenses, which have to be bought
for three months use at a time in the most economical package size. Emollients that
have been prescribed by a doctor for treating chronic skin conditions are reimbursed.
In 2009, there were three reimbursement rates: basic, lower special, and higher special
reimbursements, and they cover 42%, 72% and 100% of the costs correspondingly. In
2009, if the annual reimbursable medication and emollient costs were over 672 € the costs
were reimbursed at a rate of 100%. However there was a small 1.5 € cost per purchased
medication for the patient after which the remaining costs were reimbursed. Psoriasis
medications are reimbursed according to basic and lower special reimbursement rates.
To receive reimbursements for some medications, the patient must provide a medical
B certificate to Kela. This certificate is done by a doctor and in some cases a doctor
specialized in dermatology.
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Aims of the Study

4.

AIMS OF THE STUDY

The aim of the thesis was to estimate the economic burden of psoriasis from various
perspectives and to estimate the background factors that may have led to high costs. The

specific aims were:

L

1L

III.

IV.

To estimate the costs of psoriasis treatment in a tertiary level clinic from a health
service provider’s perspective and to evaluate how the costs differ between
patients receiving different types of therapies.

To estimate the economic burden from a patient’s perspective and to account for
various costs that psoriasis imposes on patients. Secondary to this, the aim was
to estimate whether the type of treatment that the patient received affected the
overall cost to patients.

To estimate the costs of medications from a societal perspective. A secondary aim
to this was to estimate whether the number of treatment types needed affected the
quality of life of patients or the cost of medications.

To estimate the costs of productivity losses due to psoriasis and the
proportion of the total health related productivity losses, which were due to
psoriasis. These cost estimates were done from the employers’ perspective.
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5. MATERIAL AND METHODS

In this section, the patient sample and general data gathering are described initially and
then the methods, perspective, and data reported in each original paper are described in

more detail.

Patients visiting
dermatological clinic
during study period
N=498 (PsA=70, 14%)

262 (53%) patients
completed the
questionnaire

(PsA=35, 13%)

26 patients did not give 98/262(37%)reported
consent to use their they were emplyed
medical records = sample for IV study
(PsA=2.13%) (PsA=13,13%)
s ~

3 patients did not have
visits in TUH during
study period

(PsA=0)

1 patient returned
questionnaire twice
(PsA=0)

|
Study sample of the I-IIT
studiesn=232-236 |

(PsA=33, 14%)

Figure 1. Flow-chart of patient selection.

5.1. Patient sample

The sample was based on all patients
with a diagnosis of psoriasis or
psoriatic arthritis (PsA) who visited
the Department of Dermatology in
Turku University Hospital (TUH)
between 1 October 2009 and 30
September 2010. In the Finnish
health care system, patients with
mild psoriasis are usually treated in
primary health care settings and only
moderate to severe cases are referred
to tertiary level hospital for further
treatment. In practice, all patients
with PsA in this study sample also
had skin symptoms, hence the visit to
a dermatological clinic.

A total of 498 patients attended the
clinic during the study period (428
with psoriasis and 70 with PsA)
(Figure 1). The patients were sent
a questionnaire by mail and the
mailing was sent again to those who
did not respond initially. A total of
262 patients completed and returned
the questionnaire (52.6% of the total
study sample). A small proportion
of patients (n=26) who returned the
questionnaire did not give a written
consent to use their medical records.
In the productivity loss study (IV),
analyses were done with employed
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patients who had given consent to use their medical records and the few employed
patients who had returned the questionnaire but had not given written consent.

At first there were 236 alleged patients who had given consent. This value was used in the
medication cost (III) study. After this study was published, three patients were noticed to
have missing information and no visits to TUH during the study period, and thus, these
patients were then removed from the study sample of that time, resulting in an n value of
233, which used in one of the studies (I). The n value decreased further by one patient,
when it was noticed that one patient had returned the questionnaire twice, resulting in an
n value of 232, used in the second study (II). The n value in the medication cost study
should have been 232 and the falsely high n value resulted in a higher value of patients
not receiving any treatments. Fortunately, this had only a minor insignificant effect on
the results presented. In the first (I) study, there was one subject whose information was
represented twice, as she had returned the questionnaire twice and clinical information
was collected twice. Fortunately, this had little effect on the results and the statistical
significances were not altered by this mistake.

5.2. Data gathering

Three main data sources were used: a questionnaire (Appendix 2. in Finnish) to the
patients, patient medical records of TUH, and the records of Finnish Social Insurance
Institution (Kela). Patients gave a written consent allowing the use of their medical
records and to gather data from Kela. The exact wording of consent statement was
developed in co-operation with and approved by the ethical committee of The Hospital
District of Southwest Finland. Patients personal identification number was used to link
the patients to corresponding data collected from the medical records and the Kela. All
information was collected for the one year study period (1.10.2009-30.1.2010). Each
source is described below.

5.3. Questionnaire

The questionnaire (Appendix 2.) collected socio-demographic information (sex, age,
home municipality, number of people living in the same household, income level) and
disease duration. Subjects were asked to report whether they were employed, retired,
studying or unemployed, with multiple choices allowed.

To evaluate the use of different medical services and associated out-of-pocket expenses
and time, the subjects were asked the number of visits they had made because of
psoriasis to a private or occupational health care provider, tertiary level hospital, and
health centre during the study period of one year. The visits to doctors and nurses in
each health care facility were recorded separately. The time spent, in hours per year,
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was recorded for each health service provider. The subjects were asked to evaluate
the out-of-pocket expenses associated with the different health care providers. The
subjects were also asked to estimate the distance from their home to each health care
provider in kilometres.

The subjects were asked to report how many minutes per week they currently spend
on caring for their skin, cleaning and laundry, and to estimate the time in minutes per
week they would have spent in a hypothetical situation if they did not have psoriasis
and the difference was taken as that caused by psoriasis. The subjects were asked if they
received any assistance with running errands or household chores because of psoriasis
and the corresponding cost (in € per month).

The subjects were asked to report the time spent in hours on sick leave and when they
had been working while sick. These questions are described in detail below.

5.4. Medical records

Clinical information was collected from the medical records of 232 subjects who
gave consent for the same time period covered in the questionnaire data. Outpatient
and UV-phototherapy visits and days hospitalized were collected from the treatment
provider’s (TUH) records. The actual costs per patient of laboratory and pathology
tests were collected from the records separately, as they are separately charged from
the municipalities. The data consisted of every test ordered by the dermatological clinic
during the study period.

The PASI score, DLQI values, and the diagnosis International Classification of Diseases
(ICD-10) of psoriasis (L40.0) or PsA (L40.5) were extracted from clinical records to
classify the severity and the type of psoriasis. If there were many PASI scores or DLQI
values recorded for the same patient during the study period, the arithmetical mean value
was calculated and used in the analyses. When analysing the subgroups with recorded
PASI values (n=72 patients), the median value was used to divide patients into those
with more severe (PASI > 5.5, n=37) and less severe psoriasis (PASI </= 5.5, n=35).
Only a few patients (n=10) had PASI values above 10; using such an index value for
categorising would have produced a subgroup of severe psoriasis patients, which would
have been too small for statistical analysis. DLQI values (n=36) were analysed as a
continuous variable.

Different types of outpatient visits and hospitalized days have varying costs. There were
12 types of outpatient visits, 8 of which were present in this study and one diagnosis-
related group (DRG) charge used for hospitalized days (Appendix 1). Each cost item
was based on the assumption of actual costs used to charge the local communities
that cover the costs of their residents. The costs have been estimated to include all
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medications given in the hospital, medical equipment, diagnostic tests, time used by
doctors, and other medical staff members and other expenses for the tertiary level
clinic, during outpatient visits, UV-phototherapy or hospitalization. During outpatient
visits, medications are not usually provided, although infusible biologic medications
(infliximab) may be administered during an outpatient visit. A UV-phototherapy visit
had two different cost categories depending on the type of UV-phototherapy given
(bath-PUVA or UVB).

5.5. Medications

Kela reimburses part of the cost of medicines. In practice, patients with psoriasis
receive reimbursement for all psoriasis-related medications and emollients, as long as
a doctor prescribes them. Kela provided data on all psoriasis-related medication for the
study patients who gave consent. Psoriasis-related medication in this study comprised
biologic medications (including adalimumab, etanercept, infliximab, and ustekinumab),
traditional systemic medications (including methotrexate, acitretin, and ciclosporin),
topical drugs (including vitamin-D analogues, corticosteroid creams and combinations
of these), and supportive drugs (leflunomide, topical fungal medicine, antihistamines
and emollients). A dermatologist defined the medications used for psoriasis treatment
and ATC-codes were used to identify the appropriate medications from Kela records.
All purchases during the study period between 1 October 2009 and 30 September 2010
were recorded.

Kela records, of each purchase, contained the total cost of the drug as well as specific
information about the reimbursements and the costs to the patient. Anatomical
Therapeutic Chemical Classification-code (ATC-code) of the purchase as well as the
amount of packages purchased. ATC-codes were used to identify each drug. Drugs were
clustered based on their active ingredients, regardless of their brand names.
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5.6. Patient categorisation in original articles

Table 1. Patient categorisation in the original studies®.

Article Division Final Groups Noticeable
criteria

I By treatment Topical treatment (n=74, 32%) Patients receiving emollients were
modality UV-phototherapy (n=63, 27%) categorised in topical treatment
(1-5) Traditional per oral medications group. Patients could only be in

(n=66, 28%) one group, the selection was done
Combination treatment (n=17, 7%)  according to the most intensive
Biological treatment (n=12, 5%) treatment.

11 Use of Did not use traditional systemic Patients using biological medications
traditional medications (n=147, 63%) could be in either group
systemic Used traditional systemic medications
medications  (n=85, 37%)

(0/1)

1T Receiving Received phototherapy (n=83, 36%)
phototherapy
(1)

I Number of  Received no treatments (n=21, 9%)  Patients using only emollients were
treatment Received 1 treatment option (n=67, considered to receive no treatments.
options 28%) Each systemic medication was
(0-4+) Received 2 treatment options (n=120, considered as a separate treatment

52%) option.

Received 3 treatment options (n=21, Phototherapy was one treatment
9%) option; PUVA and UVB were not
Received 4 or more treatment options considered separately.

(n=3, 1%) Biological drugs were pooled.

1T Medication  Topical medication (n=193, 83%) Groups were formed using information
received Methotrexate (n= 43, 19%) from Kela. Thus, a patient receiving

Acitretin (n= 46, 20%) infliximab was not categorised as
Ciclosporin (n=3, 1%) receiving biological treatment. Patients
Biologicial treatment (n=11, 5%) could be in multiple groups.

Footnote: The n values of similar groups vary. This was due to different criteria used in the divisions in
each original study. Each categorisation is described in detail in the following sections.

*= Patients were also divided by other background factors (e.g., sex, Ps/PsA, severity of psoriasis).
These divisions are described in detail in the text.

5.7. 1 Treatment costs in a tertiary level clinic

Information from all three data sets (questionnaire, medical records, and Kela) was used
although medical records were the main source of information in this study. The cost
estimates were done from a final payers’ perspective. The number and typical cost of each
visit to the hospital were used to estimate the cost of psoriasis treatment from a provider’s
perspective (Appendix 1). Laboratory and pathology costs were also included. Patients
were divided into subgroups for further assessment by diagnosis of psoriasis (psoriasis and
PsA) and the severity of psoriasis. Demographic data were used from the questionnaire.
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Information on medication use was used to divide patients into five groups: 1. only topical
treatment (including corticosteroids, vitamin D analogues, emollients, and combinations of
these); 2. UV-phototherapy (UVB or PUVA); 3. Traditional systemic medications (acitretin,
ciclosporin, methotrexate); 4. Combination treatment (treatments from both groups 2 and
3); 5. biological medications (adalimumab, etanercept, infliximab, ustekinumab). Patients
in groups 2—5 may have also received topical treatments and patients in group 5 may have
also received UV-phototherapy and/or traditional systemic medications. A patient could
only be in one group as described above (Table 1).

5.8. II The Costs to a Patient

Information from all three data sets was used in this study and all cost estimates were
from a patient’s perspective.

5.8.1. Time cost

All time estimates were computed to hours per year. In this study (II), the economic
burden was determined by approaching it from the perspective of purchasing power of the
families. The value of an hour was based on the overall net monthly income in the family
divided by the number of family members. The monthly values were then computed to
an hour. The same formula was applied to retired and unemployed respondents. This was
used for cost estimates for the time consumed for household chores, running errands,
skin care, and treatment-related time.

5.8.2. Clinical data

Patients were divided into subgroups for further assessment by type of psoriasis (psoriasis
with PsA or skin psoriasis alone) and by the severity of psoriasis. For division according
to severity, the median value of PASI (5.5) was used as a cut-point. The subgroups were:
more severe (PASI more than 5.5 (n = 37) and less severe psoriasis (PASI less or equal
than 5.5, (n=35)). Patients were categorised to those who had received UV-phototherapy
and those who had not, and as those who received traditional systemic medications
(including methotrexate, acitretin, and ciclosporin) and those who had not (patients
treated mainly with UV-phototherapy and/or topical therapy). Patients may have been
included in more than one group, as combined therapy was possible.

5.8.3. Pharmaceuticals

All medication purchase data (from Kela) included the cost for the patient and the
amount reimbursed as well as the type of medication purchased. There was a cap of 672
€ as out-of-pocket expenses for medicine and emollients above this level in a calendar
year are reimbursed at a rate of 100%.
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5.8.4. Travel costs and time

Travel costs were estimated using the distances, which patients gave between their
home and different health care providers, together with the number of visits to each
destination. If the distance to a service provider was less than 12.5 km, a typical regional
bus fee of 2.5 € was applied. For distances beyond 12.5 km, 0.20 €/km (derived from
Kela reimbursement rate for travelling cost) was used for cost calculations.

The time patients spent on travelling to different health service providers was estimated
using the distance to the service provider from their home municipality and the number
of visits to each provider. An approximation of 1.5 minutes per kilometre was used with
an additional fixed amount of 5 minutes representing the time needed to park the car or
walk from the bus stop to the hospital. In the few cases where the estimated travel time
to a service provider and back home exceeded 2.5 hours, it was capped at 2.5 hours.

5.8.5. Visit time

The time spent at different health care providers was solicited in the questionnaire and
used to evaluate the cost of the time needed for visits. Due to the considerable time needed
for UV-phototherapy, a separate survey was conducted, where the actual time needed by
40 patients with psoriasis attending UV-phototherapy at TUH was observed, recording
separately the time for UVB and bath-PUVA therapies. UVB visits took on average 16
minutes and bath-PUVA took 43 minutes and other forms of PUVA treatment were not
used. These times were used to calculate the cost of time used for UV-phototherapy.

5.8.6. Visiting charges

The charge for an outpatient visit to a tertiary level hospital in 2009 was 27.40 €. For
a course of treatment (e.g., UV-phototherapy) the charge was 7.00 € per visit. For
appointments that were missed without prior cancellation, there was a charge of 33.80
€ on each occasion. For inpatient treatment, the daily charge to the patient was 32.50 €.
The combined inpatient and outpatient fees for a patient to a tertiary level hospital were
capped at 633 € during a year, as beyond this level, further visits to hospital are free of
charge to the patient. TUH charges were based on register data of number of visits, and
the number of other visits was derived from the questionnaire.

A visit to a private specialist was valued at 100 € per visit and a visit to a private nurse
was valued at 50 € per visit. These approximate costs were derived from the average
charges of the largest private health service providers. Kela reimbursed 20.25 € for a
visit to a private specialist and an average of 8 € for a visit to a private nurse. These
reimbursements were deducted from the average charges to compute the cost to a
patient of visiting the private sector. For visiting the health centre the charge for the
patient is 12.80 €, which is only claimed for the first three visits. Patients do not pay
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a visiting fee when visiting a public health sector nurse or an occupational health care
provider.

5.9. III The costs of medications

The data obtained from Kela was the main source of information in this study, although
some clinical information and demographic data were also used. The direct medication
costs were estimated from a societal perspective.

5.9.1. Treatment options

To analyse how many different types of treatments each patient used, treatment options
were formed as following. All topical medications (not including emollients) were pooled
as one treatment option. Traditional systemic medications (methotrexate, acitretin, and
ciclosporin) were analysed separately and each of them formed one treatment option. All
biological medications formed one treatment option and they were pooled because of the
low number of patients using them. UV-phototherapy was considered as one treatment
option. Emollients, fungal medicines, antihistamines, and other medications that might
have been used as supportive medications were not considered as a separate treatment
option. However, these medications were included in the total cost computation of
medications, although the costs of UV-phototherapy were not included.

5.9.2. Medication costs

The total medication cost was used as the societal cost in all calculations without any
reimbursement deductions. All medication costs were analysed for the annual cost of
medications per patient. When analyzing the costs of different treatment options, only
the medications in each treatment option were included for the cost calculations and the
cost of UV-phototherapy was not included.

5.10. IV The costs of productivity losses

In this study (IV), patients currently in employment were studied (n=98). The study was
mainly based on questionnaire data.

Having been on sick leave (absenteeism) was assessed by asking: “How many hours
during the past 4 weeks have you been away from work due to psoriasis?” A similar
question followed to assess absenteeism due to other medical reasons.

Having worked despite being sick (presenteeism) was assessed by asking: “How many
hours during the past 4 weeks have you been working while sick, when you felt that
you should have stayed at home because of your psoriasis?”” To quantify the extent of
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productivity lost during the hours a patient worked while sick, a 100 mm visual analogue
scale (VAS) was used, with 0 representing not at all affected and 100 representing affected
very much with the following question: “Please mark an X on the line to describe the
decrease in effectiveness at work because of your psoriasis during the hours in the last
4 weeks that you worked while sick?” Similar questions were used to determine the
amount and impact of presenteeism due to other medical reasons.

All time estimates were computed to hours per year. The VAS score (mm) of lost
productivity for presenteeism was divided by 100 to indicate the proportional magnitude
of lost productivity during the hours the patient worked while sick. This was used to
weight the hours of presenteeism per year to give an estimate of productivity loss due to
presenteeism.

To estimate the monetary value of the productivity loss from an employer’s perspective
a time-cost assessment was used. The value of an hour was estimated using the HCA.
The value was based on the average monthly income in Finland of 2807 € for women
and 3422 € for men (Statistics Finland 2011). The monthly income levels were computed
to an hour based on average working hours (157 hours per month) in Finland for people
working full-time. The gross income per family member, asked in the questionnaire, was
not used for time-cost computations as it could have resulted in underestimation of costs
for patients with many family members. It was only used in the analyses as a background
factor indicating purchasing power.

Logistic and linear regression models of the productivity costs were used with the
following background factors: sex (dichotomy: 0 = women, 1 = men), disease duration
(in years), concomitant diseases (dichotomy: 0 =no other illnesses, 1 =having at least one
concomitant disease), and level of income per family member. There were no statistically
significant differences between patients with skin symptoms only and patients with skin
symptoms and arthritis in any of the analyses made. Thus, these two patient groups were
finally analysed as one psoriasis group. The use of different treatments, disease severity
and quality of life were similar and without statistical significance between men and
women. Thus, these background factors were not included in final statistical models.

5.11. Statistical analyses

The following statistical methods were used in the original articles and in this thesis.
The statistical evaluation of the data was based on Student’s t-test for means and chi-
square test for proportions. Patients with missing data were not included in respective
cost estimations and statistical analyses. Linear and logistic regression models were used
to study the impact of different factors on the estimated costs. Correlation of naturally
distributed factors was evaluated with Pearson’s correlation. The distribution of DLQI
values was skewed and to account for this, a Spearman’s non-parametric correlation
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was used. In case of skewed distribution to the higher end of costs, natural logarithmic
transformation was used to obtain close to normal distribution of the dependent variable,
which was necessary for linear modelling. Subjects with missing data in any category
were excluded from respective cost estimations. Thus, the total loss estimates may differ
from summing up costs.

5.12. Ethical considerations

The ethical committee of The Hospital District of Southwest Finland approved the study.
The patients received a written description of the sampling procedure and study purpose,
as well as the planned use and storage of the information they were to provide. This was
followed by a description of the subject’s rights according to the Helsinki declaration.
The patients were asked to give written consent to use their medical records for the study.



Results 59

6. RESULTS

Overall psoriasis was estimated to cause a substantial economic burden for the patient,
health service provider, social insurance system, and the society as a whole (Table 2).
The patients’ share of these costs as co-payments and charges was relatively low (<20%)
(Table 2). However, patients suffered from a substantial economic burden from time
lost because of psoriasis (Table 2). Psoriasis also caused a substantial productivity loss
for the employers (Table 2). The direct costs to both service provider (tertiary level
clinic) and Kela were close to the total costs to patients and productivity loss costs to the
employers.

Table 2 Mean annual costs per patient (€) of psoriasis treatment and productivity losses. The costs are
estimated from different perspectives according to the original studies. The 95% confidence intervals
(95% CI) presented in parenthesis.

Mean cost € (95% CI €)

UV-phototherapy costs *

Other outpatient visit costs *

Laboratory and pathology costs *
Hospitalization costs *

Total tertiary level clinic costs (n=232) *
Total medication costs (n=232) **
Patients’ share on medication costs ***
Patients’ visit costs * ***

Patients’ time spent on skin care ***

Patients’ time spent on cleaning and laundry ***

Assistance ***

Costs for patients (n=232) ***
Total costs (n=232) *
Absenteeism "

Presenteeism "

Productivity loss due to psoriasis (n=80) **

266 (209-323)
469 (334-604)

66 (54-78)

618 (120-1116)
1419 (884-1953)
1102 (601-1603)
194 (168-221)
390 (324-456)
950 (779-1122)
313 (202-426)

296 (197-396)
2145 (1868-2421)
4471 (3637-5343)
1105 (48-2258)
1037 (398-1675)
2250 (771-3728)

Footnote: Subjects with missing data in any category were excluded from respective cost estimations.
Thus, the total loss estimates may differ from summing up costs.

* Costs estimated from the final payers perspective, in this case the municipalities

** Costs estimated from a societal perspective, includes costs for patients and Kela

*** Costs estimated from a patients perspective.

“includes all cost items of visits to all service providers: charges, travel, travel time, and visit time
"Total costs estimated from a societal perspective, thus, including costs to the patients, final payers

and Kela

"Costs estimated from employers perspective
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6.1. Patient characteristics

Patients (n=232) in the total study sample (I, II, and III) were on average 57 years (95%
CI55.7-59.2 years) old and 55% (n=127) were male. Half of the patients (n=118) were
retired, 38% were currently working (n=90), and 13% (n=31) were unemployed. On
average, the duration of psoriasis was 21 years (95% CI 18.5-22.7 years) and 14%
(n=33) of patients had PsA. The mean PASI score (n=72) was 6.5 (95% CI 5.5-7.5) and
the mean DLQI score (n=36) was 11.0 (95% CI 8.2-13.8). When only the highest PASI
values were estimated instead of the arithmetic mean, the mean value of those highest
PASI values was 7.2 and a median of 5.7.

The employed (n=98) patients, who comprised the sample for study IV, were significantly
(p<0.05) younger (mean 49 years (95% CI 47.1-51.0 years)) than the total sample but
had the same proportion of male patients and those with PsA. PASI (n=30) and DLQI
(n=16) values were very similar to values in the whole sample (6.9 and 10.4, respectively
(95% CI 5.0-8.7 and 5.7-15.0)).

Patients own estimate of visits to doctors’ office in TUH correlated (r=0.240) statistically
significantly (p<0.001) to observed number of visits the doctors’ office in TUH from the
medical records with patients reporting slightly higher number of visits 2.0 (95% CI 1.8-
2.2) than the figure from the medical records 1.5 (95% CI 1.4-1.7).

6.2. Treatment options (I1I)

The treatment options and treatment types were studied with various aspects in the
different sections of the thesis, as described in the methods section (Table 1). Thus,
the proportions of patients in different sub-categories may vary. Topical medications
were used by 83% of the patients (Table 1). Different traditional systemic medications
(acitretin, methotrexate, and ciclosporin) were used by 20%, 19%, and 1% of patients,
respectively (Table 1). UV-phototherapy was received by 36% of patients (Table 1).
Self-administered biologics (etanercept or adalimumab) were used by 5% of patients and
one patient received an infusible biologic medication (infliximab) (Table 1).

Many patients received different types of combination therapy and topical treatment was
most often combined with other treatment options (III). Patients were categorized into
groups by the number of treatment options they received (Table 1) (III). A considerable
proportion (9% of patients) did not receive any treatment options during the study period.
During the 1-year follow-up period 29% of patients received one treatment option, 51%
received two, 9% received three, and 1% received four (Table 1) (II). Patients who
received no treatments during the study period were more likely (p<0.05) unemployed
(6 unemployed out of 21) than patients receiving any treatments (25 unemployed out of
211) (11I0).
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6.3. Medication costs (II & I1I)

Patients receiving multiple treatment options (III) (Table 1) had considerably higher
medication costs than patients receiving fewer treatment options the differences between
all groups were significant (p<0.05).

From a societal perspective, the total costs for medications were 1102 € (95% CI1653-1736
€) per patient per year (III). Topical treatments were most often purchased medications
and they comprised 18% of the total medication cost. Biologics and ciclosporin were the
most expensive medications but were rarely used. Biologics were used by only 5% of the
patients, but they accounted for 67% of total medication cost. Methotrexate was used by
19% of patients but accounted for only 0.6% of all medication costs (III). Co-payments
by patients for medications and emollients were on average 20% of the total medication
cost (Table 2) (II).

6.4. Costs of UV-phototherapy (I & II)

Approximately a third of the patients received UV-phototherapy (Table 1) and on
average they received 14.9 (95% CI 13.3-16.4) UV-phototherapy sessions per year (I).
78 (34%) patients received UVB, 25 (11%) patients received bath-PUVA, and 21 (9%)
patients received both PUVA and UVB treatment. The societal cost of phototherapy was
estimated to be 1230 € (95% CI 1059-1375) per patient per year. On average, tertiary
level clinic UV-phototherapy costs comprised 20% of all costs to tertiary level hospital
(Table 2) (I). For those receiving UV-phototherapy, the costs were on average 760 €
(95% CI 650-842 €) (I). The patients who received UV-phototherapy paid on average
104 € (95% CI 93-115 €) as charges or co-payments for UV-phototherapy (II).

The majority (64%) of the total costs of UV-phototherapy (471 €, 95% CI 336-553€)
for patients arose from travel costs (119 €, 95% CI 87-152 €) and travel time costs (181
€, 95% CI 135-227 €) (II). Patients receiving UV-phototherapy lived on average 10 km
closer to TUH than those who did not receive UV-phototherapy (p<0.05) (II). Treatment
time comprised only 14% (66 €, 95% CI 55-76 €) of the total costs of UV-phototherapy
for the patients (II).

6.5. Other visit costs (I & II)

Patients were categorized according to the treatment type they had received during
the year, when costs to tertiary level clinic were analysed (I). There were only minor
differences between the patient characteristics of different treatment modality groups
(I). The annual cost of tertiary level treatment per patient with psoriasis varied widely,
from 32 € to 43842 €, with a mean of 1419 € (95% CI 822-1883 €). Half of the patients
accounted for costs less than 600 €, and 95% of patients accounted for costs less than
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2500 € (I). Patient charges for visiting tertiary level clinic were relatively low with
patients paying on average 85 € (95% CI 74-97 €) per year for their visits (II).

A majority of the total visit costs incurred by patients were from visiting tertiary level
clinic and only a small proportion from visiting primary health care providers (II). A
great majority of patients (n=224) had only outpatient visits to the clinic (I), as only eight
patients (3.4%) were hospitalized because of psoriasis during the study period (for an
average of 7 days 95% CI 3.1-10.4 days) (I). However, the costs of these hospitalizations
formed 45% (617 € 95% CI 120-1120 €) of all the treatment costs for tertiary level
clinic in the entire study population (I). On average the hospitalized patients had costs
that were 31-fold higher than for non-hospitalized patients (p<0.0001) (I). Patients from
all different treatment modality groups were hospitalized although patients receiving
combination therapy or biological medications had higher costs of hospitalization than
in other treatment groups (I).

Patients receiving combination therapy or biological therapy accounted for the highest
cost to the tertiary level clinic (I) (Table 3) with patients who received UV-phototherapy
more costly than those who were treated with topical treatments only, but lower costs
than patients in the other treatment modality groups (I) (Table 3).

Table 3. Average annual costs (€) of psoriasis treatment per patient in a tertiary level clinic for each
treatment modality. The costs assessed from a final payer’s perspective (in this case the municipality).
95% CI (€) are in parenthesis.

Traditional Combination Biological
Topical therapy Phototherapy systemic therapy therapy
(n=74) (n=63) therapy (n=66) (n=17) (n=12)
Total costs 559 1381 1422 3808 6915
(193-925) (934-1829) (390-2454) (1505-9120) (804-7982)

When the effects of other studied factors were simultaneously controlled in a linear
regression model, being hospitalized and receiving UV-phototherapy were the strongest
predictors of high treatment costs. Increasing age and income level were also significantly
related to increased costs; sex and type of psoriasis (psoriasis or PsA) had a minor and
non-significant effect on overall treatment costs (I).

6.6. Costs to patients (IT)

Time required for skin care was estimated to account for almost half of the total economic
burden of psoriasis to the patient, while medications and UV-phototherapy co-payments
contributed only 18% (Table 1). Patients spent on average 85 hours (95% CI 70-100
hours) on skin care due to psoriasis. UV-phototherapy and biologic medications were
the costliest therapies for a patient to receive. Patients were analysed in sub-categories
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of those receiving or not receiving traditional systemic medications. Patients receiving
traditional systemic medications had higher costs for skin care than those who did not.
Only visit costs were higher for patients not receiving traditional systemic medications,
mainly because their costs of UV-phototherapy (217 € 95% CI 159-275 €) were higher
(p<0.001) than for those who received systemic medications (82 €, 95% CI 33-131 €).

Sex, age, type of psoriasis, the severity of psoriasis, or receiving UV-phototherapy did
not have a statistically significant effect on skin care costs. A quarter of the study group
received assistance for household chores because of psoriasis. For those patients who
received assistance, the annual cost was estimated to be 1014 € (95% CI 835-1427 €) (1).

6.7. Productivity losses (IV)

During the last 4-week time period assessed in the questionnaire, approximately one fifth
of employed patients (n=16/86,19%) had been on sick leave (absenteeism) due to psoriasis
and around a third (n= 22/80), 28%, of patients reported that they had worked despite
being sick with psoriasis (presenteeism). Absenteeism and presenteeism due to psoriasis
comprised similar shares of the total annual cost of lost productivity due to psoriasis (Table
2). Psoriasis accounted for 38% of the total cost (2250 € / 5409 €) of lost productivity due
to any health reasons.

Absenteeism due to other health reasons was 2.5 times more common than absenteeism
due to psoriasis. For the patients who reported absenteeism due to psoriasis, the estimated
mean annual work time lost due to psoriasis was 306 hours (95% CI 12-658 hours),
which corresponded to a mean cost of absenteeism of 6296 € (95% CI 533-12060 €) per
year and a median cost of 2092 € per year.

Presenteeism due to psoriasis was more common than absenteeism. The estimated
presenteeism costs due to psoriasis were around 50% lower than for presenteeism due
to other medical reasons. For the patients who reported presenteeism due to psoriasis,
the estimated mean annual duration was 391 hours (95% CI 227-557 hours). During
these hours, the decrease in productivity was on average 45% (range 8-85%, 95% CI
34-54%), which led to a mean cost estimate of 3605 € (95% CI 1751-5460 €) per year
and a median cost of 1647 € for presenteeism due to psoriasis.

Men worked while sick due to psoriasis for a longer period of time and had a greater
decrease in productivity than women and thus, higher costs of presenteeism. However,
the costs of absenteeism due to psoriasis were lower for men than for women. Costs of
absenteeism and presenteeism due to other medical reasons were both higher for men
than women.

In a linear regression model for absenteeism costs due to psoriasis, the costs were
significantly higher for men than women. For presenteeism, the only statistically
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significant background factor affecting costs due to psoriasis was having concomitant
diseases. All other studied background factors did not have a statistically significant
effect on absenteeism or presenteeism costs due to psoriasis.

6.8. Severity of psoriasis and effect on quality of life (I - IV)

The clinical severity of psoriasis was a good predictor of many types of costs. Patients
with more severe psoriasis (PASI >5.5 n=37) had more visits to tertiary level hospital
and were more often hospitalized than those with less severe psoriasis (n=35). Thus,
costs to tertiary level clinic were significantly (p<0.05) higher for patients with more
severe psoriasis (PASI > 5.5) (2683 €, 95% CI 181-5184 €) than patients with less severe
psoriasis (PASI </=5.5) (562 €, 95% CI 426-716 €) (I). For patients, the visiting costs
(including travelling costs and time, charges, and treatment time) were significantly
(p<0.05) higher for patients with more severe psoriasis (673 €, 95% CI 390-956 €) than
for patients with less severe psoriasis (359 €, 95% CI 230-487) (1).

Patients with more severe psoriasis also had significantly (p<0.05) higher total medication
costs (2559 €, 95% CI -26-5018 €) than patients with less severe psoriasis (1375 €,
95% CI -140-2454 €) (III). When each treatment option was analysed separately, only
the costs of topical medications were significantly (p<0.05) higher for those with more
severe (394 €, 95% CI 242-481 €) than with less severe psoriasis (163 €, 95% CI
76-173 €). There was no significant difference in the probability of receiving topical
treatments between the two severity groups. However, according to Kela records, the
total number of purchased packages of topical medications was significantly (p<0.001)
higher for patients with more severe (8.7 packages/year, 95% CI 6.0-11.3 packages/
year) than for patients with less severe psoriasis (mean 2.4 packages/year, 95% CI 1.5-
3.4 packages/year). Methotrexate, ciclosporin, and biologic medications formed higher
(NS) medication costs for patients with more severe than less severe psoriasis. There
was no significant difference in the amount of acitretin prescriptions for participants with
less or more severe psoriasis.

Higher DLQI values were significantly (p<0.05) correlated with increasing number of
treatment options a patient received during the study period (III). DLQI was assessed or
recorded more likely (p<0.05) of patients using biologics (5 of 12 patients) than those
who were not using biologics (31 out of 220). Use of biologics was not significantly
related to occurrence of PASI recordings in the medical records.
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7. DISCUSSION

The findings of this thesis suggest that psoriasis causes a substantial economic burden.
The estimated annual costs for patients and employers were almost twice the costs to
health service providers or the Kela. On the other hand, co-payments for medications
and charges from treatment providers were relatively low. The costs that were laid
upon patients and their employers were mainly indirect costs, which may be difficult
to reimburse or measure accurately. These indirect costs have often been omitted in
previous cost-of-illness studies, or the methodology and measurements used were so
ambiguous that comparison of the findings with published studies is problematic or
impossible. A recent review (26) of the burden of psoriasis urged more harmonization of
methods used for cost assessments.

Although, the aim of the thesis was not to provide results for this harmonization of
methodologies, our study shows that different parties bear a substantial burden from
psoriasis and that the perspective chosen has a significant effect on the conclusions
drawn. When the aim is to create a comprehensive picture, none of the parties involved
should be ignored and none of them should be considered as more important than the
others.

The aim of this thesis was to understand the economic burden of psoriasis from various
perspectives. To do this, data was gathered from multiple sources. Combining information
from a questionnaire and different registries allowed estimations of the economic burden
of psoriasis to patients, their employers, and health service provider. If the focus of the
study had been on one of these perspectives, instead of a wider scope like in this work, a
different study setting could have been chosen. Focusing on one perspective alone would
have enabled more thorough estimates of that particular approach, but a view to more
comprehensive comparison would probably have been more superficial.

In a solely register-based study, we could have used all of the 498 patients’ medical
records with medication data from the Kela. The larger sample size would have brought
more statistical power. More importantly, this would have allowed us to generalize the
yielded results with more confidence, as there would have been none or only limited
dropout of patients during the data collection phase. This type of register-based study
could have also been designed and been implemented in addition to our current study. This
would have enabled comparisons between the patients who returned the questionnaire
and those who did not.

On the other hand, only a questionnaire-based study could also be conducted. In this
study setting, no clinical information of the patients would have been available. Thus, the
assessment of the health service providers’ burden and the medication cost to the society
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would have been difficult and unreliable. However, the questionnaire-based study could
have been conducted to a larger sample with no restrictions of being treated in TUH
during a year. The patients registered in for example the Finnish Psoriasis Association
(FPA) could have been studied or the sample could have also included patients from
other hospital districts. However, as in this thesis, a relatively high rate of non-returned
questionnaires could have been expected. Also the patients from FPA members would
probably include subjects who have not been diagnosed with psoriasis at all or who have
minor symptoms. Subjects with more severe symptoms and those with higher overall
social activity could be expected to be more active to participate and be over-represented
in such sample.

The study sample could have been partially collected from private dermatologists,
primary health care centres, and occupational health service centres. This may have led
to higher proportion of false positive cases and other uncertainties in the patient sample,
as diagnosis may be falsely coded or totally missing in patient records of such institutes.
Also, organizing a comprehensive sampling from such institutes, collecting relevant
information consistently, and getting patients consent correctly, would have been very
challenging when considering the amount and the diversity of patients these institutes
handle daily.

The patients returning the questionnaire could be expected to be, e.g., more motivated
towards treating their psoriasis or more educated than other psoriasis patients. This
problem is present in all questionnaire-based studies. It would have been interesting to
compare the patients who did and did not return the questionnaire. However, there were
no possibilities to do this, as the ethical permissions did not allow using medical records
without written consent from the patient participating in this study.

Our patient sample and the return rate of questionnaires were estimated to be sufficient
to allow generalizations of the results. Also the sample size allowed enough statistical
power to find statistical significances. The sample size in the first three studies (I-111)
is higher than in many earlier studies of the costs of psoriasis (52,54-56,65,85,130). In
the productivity loss study (IV), the sample size of 98 was achieved using all patients
returning the questionnaire and reporting to be employed. Although the sample size
was smaller in this study (I'V), it was also comparable to recent studies on productivity
losses (143). However, more caution is warranted when generalizing the results of the
productivity loss cost study (IV) than the first three studies (I-11I).

In the hospital district of Southwest Finland, there are no separate secondary level
hospitals treating psoriasis. Thus TUH can be considered to be both secondary and
tertiary level hospital. In the Finnish Current Care Guidelines (29), psoriasis patients
are treated by specialists or specialists are consulted, when psoriasis is not adequately
controlled with topical treatments, diagnosis is unclear, psoriasis progresses quickly
or is widely spread, or when psoriasis causes productivity losses. These criteria are



Discussion 67

applicable to the patients in this study sample. Although, the proportion of patients that
were only consulted for diagnosis and or treatment and were not treated mainly in TUH
remains unclear. In some areas in Finland there are also secondary level hospitals with
dermatological clinics. In such areas, the patients visiting a tertiary level hospital may on
average have more severe disease and may accumulate higher costs per patient than in
this sample. However, secondary level hospitals seldom consult tertiary level hospitals.

Compared to recent Continental European studies, the patients studied had relatively mild
psoriasis, when assessed with available PASI values (52-54,56). In a recent Scandinavian
study (55), the severity of psoriasis was similar to the one found in this study’s patient
sample. Their study sample was gathered from a secondary and tertiary level hospital,
which suggests that this patient sample may represent typical psoriasis patients, which
need specialist care in Nordic countries. The proportion of patients receiving phototherapy
or systemic treatment is similar or lower compared to some European countries (52,54,56).
This implies that psoriasis patients in Nordic countries may have been treated more
intensively, while having lower severity psoriasis. However, as these studies are not
directly comparable, no certain conclusions can be drawn from these differences.

The Finnish Social Security System with its multiple financing sources is unique
internationally and thus, comparisons between countries should take this into
consideration. One example of how the Finnish social insurance system may encourage
or discourage the use of some medications is infusible and injectable medications.
When a patient receives infusible biologic medications during outpatient visits or during
hospitalization, the costs are bared by the hospital. If the patient receives injectable
biologic medications during hospital visits, the health service provider would cover the
costs. However, if injectable biologics are prescribed to the patient and are injected at
home, Kela and/or the patient cover the costs, without any costs to the hospital. Thus,
most commonly, patients receive the prescriptions and biologics, which are used at home,
and the cost burden to the hospital is avoided and directed to other parties, mainly Kela.
This may discourage the use of infusible medications, as the specialists who prescribe
therapies may prioritize the costs of the clinic over the costs for the society, although, the
final economic burden will in any case be on the tax payer.

There has been speculation that third parties’ reimbursement policies may discourage
the use of UV-phototherapy with low and partial reimbursements to the patient and high
out-of-pocket costs. It has been estimated that physicians do not prioritize cost-efficiency
when making decisions about treatments, especially if the costs are paid by a third
party such as insurance companies (82,169). In contrast, costs to patients may have an
effect on prescribing decision. This may lead to higher overall costs to society, if more
expensive treatments are fully reimbursed and less expensive treatments have high costs
for the patients (73,170). There were no implications of biologics being prioritized over
phototherapy in the results of this thesis.
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Also, indirect costs do not result in costs for the health service providers and may seem as
only a small hindrance to the specialist prescribing treatments and sick leave. However,
clinical specialists, who base their decisions on clinical efficiency, should also consider
cost-containing practices. Efforts to control the indirect costs should be the task of all
sectors in health care. Health policy makers may guide specialists and patients to use
more cost-effective treatments, bearing in mind that the majority of costs of a chronic
disease may arise from indirect costs (33).

The co-payments of drugs and visits vary between countries and individuals with
different types of health insurances. Thus, these factors may have a significant effect
on the economic burden for the patient. In countries with an extensive social insurance
system or for patients with inclusive private insurance, the direct costs to patients may
be lower due to high reimbursement rates or small co-payments than in other health
care systems. In Finland, psoriasis patients paid on average a fifth of the costs of drugs.
Unfortunately, there are only few studies reporting the costs of medications to the patients.
In two German studies (52,56) the co-payments for medications were 5 — 10% of the
total medication costs. However, when accounting for over the counter-medications, the
proportion of patients’ expenses rose to 30% in Germany (52). Many studies do not give
information of the proportion of patient co-payments and this reduces the possibility to
make comparisons between countries.

On the other hand, when considering patients as taxpayers, they also contribute to the
financing of these systems via taxes or insurance payments. These costs are not usually
directly linkable to specific patients or treatments and thus, cannot be included in the
assessment of the economic burden to patients. However, a recent (2012) U.S study (39)
estimated that patients with psoriasis have significantly higher insurance expenses than
the general population and also that their out-of-pocket expenses for medical services
are significantly higher than for the general population. Finnish social insurance system
is funded from several sources, which could be characterized mainly as tax money
and psoriasis patients pay the same amount of taxes as other people. The majority
of psoriasis patients are treated in public hospitals, thus Finnish patients do not pay
extra for their psoriasis treatments. There were only a few visits to private specialists
according to our study (III), thus, not many patients can be expected to have separate
private health insurance and treat their psoriasis in the private sector. However, this
study may underestimate the role of private dermatologists as the patient sample was
collected from a public hospital.

One of the shortcomings of the data collection phase in this study was the limited number
of available PASI and DLQI values. TUH dermatological clinic had instructions for
doctors to always determine and register the PASI and DLQI values when meeting a
psoriasis patient. Thus, a higher number of values were expected to be found from the
medical records. However, the values were only found from a small proportion of the
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patents’ medical records. This problem could have been bypassed with adding a DLQI
and possibly self-administrable-PASI (SAPASI) forms to the questionnaire. On the other
hand, it could be expected that the longer the questionnaire, the lower is the return rate
of the questionnaire. In retrospect, DLQI would have been a valuable addition to the
questionnaire. However, the economics of psoriasis were only a part of the questionnaire,
which was an extensive survey of the burden of psoriasis.

As there were relatively few PASI and DLQI values, they might be biased and should be
considered with caution. One possible explanation for when these values were registered
is when patients apply for reimbursements for their therapies from Kela. That requires
documentation of DLQI and PASI values when applying reimbursements for biological
drugs. Of the patients receiving biological medications, there were more DLQI values
recorded than in those patients not using biologicals. However, a similar relationship with
occurrence of PASI values was not observed. In previous literature, it has been estimated
that physicians make decisions more based on the clinical severity than QOL (22). In this
study sample, such conclusion could not be drawn, at least when estimating the values
coded into medical records.

When DLQI and PASI values were collected from the medical records, a few patients
had more than one value during the study period. We decided to use the arithmetic mean
values for describing the patients’ severity. In a study by Steinke et al. (51), the highest
PASI value during the study period was used to describe the psoriasis severity. Both
approaches are feasible. Our approach was chosen to better describe the severity of the
whole study period, because a value during a flare or a single value during remission
may lead to either over- or underestimate the severity. Subsequently, a study estimated
that patients own estimation of their psoriasis at its worse during the past two years was
a better indicator for high costs than PASI values at a certain time (32). However, the
arithmetic mean and the highest PASI were close to one another in our study sample, and
it would have not affected the results significantly if highest PASI values had been used.
The arithmetic mean value was used as it was estimated to be representative for the total
economic burden that psoriasis affects during the study period of one year. However, the
highest PASI could have been more clinically descriptive about the severity of patients’
psoriasis, whereas a flare may not generate high annual economic burden.

Alternative background factors were used in this thesis to evade problems from small
n values of patients with PASI and DLQI values. The therapies patients receive have
been commonly used as background factors to describe the severity of psoriasis. Some
studies consider all patients receiving systemic medications or UV-phototherapy to have
moderate to severe psoriasis (55,62,74,80). The treatment method may indicate the
severity of psoriasis, as there is a stepwise approach to therapy for patients also in the care
guidelines. There are also studies (32,52) in which the treatment type received affects the
costs (absenteeism, retirement) more significantly than the severity of psoriasis. In two
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(I-IT) of the studies in this thesis, therapy options were used to describe the severity of
psoriasis. A different approach was selected in each study to describe the sample to best
meet the requirements of the perspective chosen in each study.

The QOL of patients should play a significant role in the process of selecting from the
treatment options. As psoriasis is not a life threatening disease, treatments should aim
mainly at improving QOL for patients. This may be challenging, as specialists treating
the patients may mainly rely on the clinical aspects of the disease, which may also be
more easily definable, whereas symptoms and lowered QOL can only be described by the
patient. If the treatment provided improves the clinical symptoms but does not improve
QOL, one might question the adequacy of the chosen treatment.

Our results from practically all perspectives show considerable variation and a wide
range in costs. Most cost distributions were skewed to the higher end of the costs.
These findings corroborate those of earlier studies (51,171), which have also found a
small proportion of psoriasis patients producing high costs estimates and skewedness to
distribution.

Our results indicated that few patients generate a significant proportion of the total
costs. The patients being hospitalized were a minority, whereas they generated a large
proportion of the total costs to the tertiary level clinic. High costs of hospitalizations may
be due to relatively high unit cost of hospitalizations used in this study. This even at its
best is only an approximation of the actual costs formed to health service providers from
treating individual patients and may be an over- or underestimate. Further studies could
be designed to provide information of the dispersion of specific costs of hospitalization
of each patient or procedure, which could be compared to the DRG costs used in this
study. The costs for the majority of patients were relatively low and most patients were
treated with costs that could be considered reasonable. Biological medications had similar
effect on medication costs. Thus, using as few biological medications and reducing
hospitalizations would decrease costs significantly. However, our results indicate that
neither treatment was given frequently. The small number of patients being hospitalized
and receiving biological medications hindered further estimations of the background
factors affecting these rare occurrences.

There was relatively high number of patients not receiving any treatments. As all of these
patients had diagnosed psoriasis or PsA, it may be safe to assume that they have probably
been offered a treatment. These patients did not redeem their treatment for some reason.
A considerable proportion of these patients were unemployed, which may have had an
effect on the economical possibility of using the prescribed treatments. These patients
may benefit from more complete economic assistance from the social security system.
However, many psoriasis patients do not need any treatment or choose to not treat their
skin. Patients receiving no treatments should not be highly presented in our studies due
to the patient selection towards moderate and severe psoriasis. Thus, the results of these
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studies should not be generalized to cover all psoriasis patients and especially the ones
with mild psoriasis may be treated with low costs.

Our data enabled comparisons between the patient reported TUH visits and the ones
retrieved from the registries. Although, there were some issues regarding the comparisons,
for example, a doctor’s telephone call to the patients was coded with the same code as
a patients visit to the nurse’s office at TUH. If these values would have been directly
compared, then a misleadingly weak correlation between patient-reported visit number
and visit numbers collected from the registries would have been found. Thus, only visits
to doctor’s office were compared to patient reported visits. The numbers correlated
significantly and gave positive signs of equivalence in the patients’ answers and medical
record data.

One of the aims of this study was to estimate the economic burden that a psoriasis
patient experiences. For example, lost time for skin care was an indicator that was used
to estimate that burden. These indicators may have been influenced or biased by patients’
answers, as she or he might have over or underestimated the actual time. On the other
hand, this possible bias may describe the actual burden experienced by the patients.
If a patient experiences something to be unpleasant, for example, skin care, he or she
may likely overestimate the time needed to do it. This aspect is present in all patient
questionnaires and it may be considered as a possible source of bias and all estimations
of skin care time should be considered with caution.

Also a question in the questionnaire may be interpreted in many ways. The questionnaire
used in this thesis was designed to be as unambiguous as possible. However, it is uncertain
how patients understood, for example, the questions about absenteeism that was due to
psoriasis. Some may have included side effects or co-morbidities to the answer, but
most likely most have not, as side effects or co-morbidities were not mentioned in the
questions used in the questionnaire.

There are also other methods to estimate the burden of a disease. Generic QOL-measures
can be used, and then the results may be comparable to other diseases, which have also
been assessed with same generic measure. However, these questionnaires can rarely take
into account for typical hindrances of diseases. Whereas, cost estimations can easily
account for various aspects of a disease and the final costs can then be compared to other
diseases’ costs. Also, using money as a measure of a burden, the burden may be more
tangible and may appeal to the public, clinicians, and certainly to decision makers more
easily than an index figure produced from a questionnaire.

The monetary value of the time used for patients’ home care or productivity loss depends
very much on the value given for a unit of time. To estimate the monetary value of lost
time, HCA was used in these studies. However, two different values for an hour were
used according to which perspective the costs were estimated from. When assessing the
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patient’s burden (II), the families’ net income divided by the number of family members
was used. This was estimated to describe the financial resources family had available
for each of its members had financially available. This resulted in a significantly lower
value than the one used in the productivity loss (IV) study, in which average gross wages
comprised the value of an hour to represent the cost of productivity loss to the society. The
average wages were estimated to best represent the costs from the chosen perspective,
although there have been estimates that societal costs are even up to three times higher
than the average wage (159). There is no consensus of which methods should be used
to make these estimations, adding variability and difficulties in interpretation and
comparisons of different studies.

The aim of this work was to estimate the proportion of productivity loss that psoriasis
causes and not to study the overall generalization of different questionnaires or study
methods. This aim was achieved with relatively few questions and could not have been
achievable with general or psoriasis-specific questionnaires. On the other hand, using
a general questionnaire (for example, WPAI) to estimate productivity loss would have
added more reliability and generalizability of the results. Adding more pages to the
questionnaire could have reduced the number of patients returning the questionnaire and
thus, a compromise not to use a general questionnaire was established.

One possibility of evaluating absenteeism of psoriasis patients would have been to link
our patients to Kela records of sick leave of these patients. This was not done because
these records were thought to be an underestimate of the actual absenteeism time. Kela
only receives information from sick leaves lasting over nine days (not including Sundays).
These long sick leaves were estimated to represent a minority of the total sick leaves to
psoriasis patients, in retrospect they may have provided valuable information and in
future studies should be considered as an alternative source of information. Also, having
information of patients’ sick leaves during a year are only indicative when comparing
them with the patients’ answers from a four-week time period and may not add reliability
for the results. In those cases when patients have been prescribed longer sick leaves
(more than 9 days) due to psoriasis, the employers would have received reimbursements
from Kela for the days exceeding the 10" day. This information could have been a useful
addition and would have enabled estimations of the reimbursements that employers
receive from Kela, in case these longer sick leaves would have commonly occurred.

In previous studies, productivity losses have been measured either as specifically due to
psoriasis or generally due to health problems. In some studies, the methods do not make
this distinction clear. There is no previously published information on the proportion of
health-related productivity losses that are due to psoriasis and those due to other health-
related reasons in patients with psoriasis. In our sample, the proportion of productivity
loss that was due to psoriasis was less than half of the total health-related productivity
loss. In several studies (33,42,143), the productivity losses have been estimated in a
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general level due to any health problems, which may have led to overestimating
the role of psoriasis in the indirect costs. On the other hand, in several other studies
(47,52,55,56,85,149), the costs of productivity losses have been only those due to or
related to psoriasis.

In a registry-based study (42), estimations of the indirect costs for patients with psoriasis
were similar to the ones in this thesis. In their study, Fowler et al. (42) estimated that
the total indirect costs for psoriasis patients were USD 2748 per patient per year, and
the control patients with no psoriasis were found to have indirect costs of USD 1200
per patient per year (42). In the present study, the total productivity loss costs were
higher than the ones presented above, but the productivity loss costs due to psoriasis
were lower. Thus, using the overall health-related productivity loss would probably have
resulted in overestimations of the burden of psoriasis.

Fowler et al’s study (42) described the difference in total production losses for the
patients and those likely to be due to psoriasis. Although they (42) did not claim that
the incremental indirect costs were solely due to sick leave or disability arising from
psoriasis, the study gives a rough estimation of the burden on patients with psoriasis
compared to a control group. Similarly, another study (128) estimated the amount of
work impairment due to health reasons and found that patients with psoriasis have higher
levels of absenteeism and presenteeism than a control group.

A review (147) recommended a more general approach to assess productivity costs, to
account for co-morbidities, possible toxicities of medications, and adverse effects of
treatments. However, other illnesses that are not related to psoriasis may affect the results
of'a more general approach, which can easily lead to overestimation (147). According to
Zhang et al. (147), this effect can be minimized by randomization and large sample sizes,
although this is not always possible in cost-of-illness studies and thus, outliers (e.g.,
high costs from other illnesses) may form a significant problem when using a general
approach to estimate productivity losses.

When estimating productivity losses of psoriasis in the past decade, accounting for
presenteeism has been gaining popularity. Our results indicate that this has been well-
justified, as presenteeism comprised a significant proportion of the total productivity
losses due to psoriasis. In this study presenteeism due to psoriasis caused a higher share
of productivity losses than absenteeism due to psoriasis, when compared to presenteeism
or absenteeism due other health-related reasons. Indicating that it should be further
studied especially in studies of psoriasis. However, aiming to decrease presenteeism
may increase absenteeism and vice versa.

In our patient sample, all patients with PsA also had skin psoriasis and they were mainly
treated for their skin manifestations rather than joint pains, as the sample was selected
from a dermatological clinic. In many previous studies, PsA and psoriasis patients
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have been estimated as one sample with PsA being a background factor rather than a
discriminating factor in the analysis (40,51,55). On the other hand, there are also several
studies evaluating the costs of treating PsA (135,172-175). In many of these studies
skin manifestations or their treatment costs have not been considered. In the future,
comparisons between patients with PsSA and psoriasis patients, who were attending
rheumatological and dermatological clinics, would be interesting to compare, because
these diseases differ in the ways that they affect patients’ QOL, and because also that
they overlap each other significantly. At least in the Finnish health care setting, the data
collection to achieve representative and comparable samples for such study would be
very challenging.

Biological medications have changed the treatment of psoriasis and their introduction
has had a significant impact on the shares of treatment costs. When the samples used
in this thesis were collected, biologics were just gaining popularity, and if it was done
again, the proportion of patients using biologics could be expected to be much higher.
This change could be an interesting subject to study in the future. The evident increase
in medication costs (38) requires cost analysis and cost studies to help clinicians and
health policy makers target the expensive treatments to those who most benefit from
them. It has been estimated that social insurance policies may have an effect on which
treatment option is chosen (170). UV-phototherapy may seem less attractive when large
proportions of the cost and many inconveniences are covered by patients. This, however,
may result in suboptimal treatment decisions from a socio-economic point of view. The
relatively low proportion of patients using biologicals in our study population implies
that biologicals have not been favored over UV-phototherapy. On the other hand, many
studies estimating the cost-effectiveness of UV-phototherapy have excluded at least part
of the indirect cost for the patients and employers. Home UV-phototherapy may be a
more feasible treatment option for some patients and may be especially attractive to
patients living a longer distance from treatment providers. An open-minded approach
to various treatment options might produce cost-effective choices and improve patient
compliance.
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8. CONCLUSIONS

The economic burden of psoriasis during the study period of one year may not be high,
but as a chronic disease that economic burden psoriasis generates during the life time of
a patient may become substantial. In addition to the societal perspective, the cost shares
of patients and employers should be considered when assessing the overall burden of
different treatments and outcomes. Methods to assess these costs should be well-justified
and described clearly. Future research should provide results from the viewpoint of
different parties to allow interpretations and conclusions from multiple aspects. Similar
studies of other diseases would allow comparing the cost distributions to different
parties of different diseases, which would be interesting and could have an effect on
reimbursement policies or treatment practices.

Although, no previous study has reported estimates of a minor burden or low cost due to
psoriasis, overestimations of the effect that it has on costs should be avoided. These risks
may be reduced using explicit data collection procedures that capture only the burden
caused by psoriasis — not the total burden that a patient with psoriasis experiences. This
problem has been most noticeable in studies of lost productivity, although it has not yet
been adequately tackled in previous literature. However, future studies should bear in
mind that productivity losses in patients with psoriasis may not all be due to psoriasis
as they may also be due to other non-psoriasis-related health reasons. Failing to take
this into account may result in overestimation of the cost of productivity losses due to
psoriasis.

Generalization of the results of this work to other societies with different type of social
insurance, treatment protocols, or pricing structure may be difficult. However, this thesis
adds knowledge of the burden that psoriasis causes to patients and other parties and how
the burden is spread in a typical Nordic welfare state. The large proportion of costs that
patients and employers carry may be of use to decision makers and clinicians, and these
results may be used when estimating how future resources should be used.



76 Acknowledgements

9. ACKNOWLEDGEMENTS

First and foremost I would like to thank my supervisor Professor Risto Tuominen. He
inspired me consider my thesis project, and was instrumental in guiding me into the
world of academic research. His guidance was greatly appreciated in smoothing out
problems as they arose. Additionally, his leadership was inspiring; [ always left his office
with an upbeat attitude ready to face the challenges of the day. I am also deeply grateful
for the financial support and opportunites he provided me. I would like to thank adjunct
Professor Leena Koulu for providing information regarding dermatology during my
project and for her helpful comments on my texts. [ am also thankful for having Dr. Kalle
Mattila and Dr. Mauri Leino working in the same project and for being valuable peer
support. I am thankful for my reviewers Professor Erna Snellman and research Professor
Hennamari Mikkola whose effort greatly improved my thesis. [ would also like to thank
the medical faculty of University of Turku, for making this project possible. I owe a
special gratitude for vice Dean Veli-Matti Kéhiri for standing on my side. I would like
to thank Professor Jussi Vahtera for his valuable financial and scientific support. I am
grateful for the financial support provided by Finnish Medical Society Foundation. I
would like to thank Dr. Diane Storey and Ph.D. Robert Badeau for their precise language
revisions and valuable comments on my texts. I would like to thank Michael Nelson for
the education on academic English and Anna Vuolle for her assistance.

I would also like to thank Saara and her family for their support during these years. I am
deeply grateful for being surrounded by great people who have supported me throughout
my life as well as this project — especial thanks to my beloved family and friends.

August 2015, Turku

e

Anssi Mustonen



References

77

10.

M

@

©)

4)

©)

(6)

@

®)

&)

(10)

(1

(12)

(13)

(14)

REFERENCES

Nestle FO, Kaplan DH, Barker J. Psoriasis. N
Engl ] Med 2009 Jul 30;361(5):496-509.

Parisi R, Symmons DP, Griffiths CE, Ashcroft
DM, Identification and Management of Psoriasis
and Associated ComorbidiTy (IMPACT) project
team. Global epidemiology of psoriasis: a
systematic review of incidence and prevalence.
J Invest Dermatol 2013 Feb;133(2):377-385.

Christophers E. Psoriasis--epidemiology and
clinical spectrum. Clin Exp Dermatol 2001
Jun;26(4):314-320.

Naldi L. Epidemiology of psoriasis. Curr Drug
Targets Inflamm Allergy 2004 Jun;3(2):121-128.

Lebwohl M. Psoriasis.
5;361(9364):1197-1204.

Lancet 2003 Apr

Raychaudhuri SP, Farber EM. The prevalence
of psoriasis in the world. J Eur Acad Dermatol
Venereol 2001 Jan;15(1):16-17.

Laipio J, Rantanen T, Valve R, Fogelholm M,
Talja M, Snellman E. Psoriaasin esiintyvyys
ikddntyvdssd videstdossd. Suomen Ladkdrilehti
2012;67(43):3099-3103.

Naldi L, Gambini D. The clinical spectrum
of psoriasis. Clin Dermatol 2007 Nov-
Dec;25(6):510-518.

Griffiths CE, Barker JN. Pathogenesis and
clinical features of psoriasis. Lancet 2007 Jul
21;370(9583):263-271.

Gelfand JM, Gladman DD, Mease PJ, Smith N,
Margolis DJ, Nijsten T, et al. Epidemiology of
psoriatic arthritis in the population of the United
States. J Am Acad Dermatol 2005 Oct;53(4):573.

Kaipiainen-Seppanen O. Incidence of psoriatic
arthritis in Finland. Br J Rheumatol 1996
Dec;35(12):1289-1291.

De Marco G, Cattaneo A, Battafarano N, Lubrano
E, Carrera CG, Marchesoni A. Not simply a
matter of psoriatic arthritis: epidemiology of
rheumatic diseases in psoriatic patients. Arch
Dermatol Res 2012 Nov;304(9):719-726.

Gladman DD. Psoriatic arthritis. Dermatol Ther
2009 Jan-Feb;22(1):40-55.

Lambert J, Dowlatshahi EA, de la Brassinne
M, Nijsten T. A descriptive study of psoriasis
characteristics, severity and impact among 3,269

(15)

(16

an

(18)

19

(20)

e2y)

(22)

(23)

patients: results of a Belgian cross sectional
study (BELPSO). Eur J Dermatol 2012 Mar-
Apr;22(2):231-237.

Zachariae H, Zachariae R, Blomgqvist K,
Davidsson S, Molin L, Mork C, et al. Quality of
life and prevalence of arthritis reported by 5,795
members of the Nordic Psoriasis Associations.
Data from the Nordic Quality of Life Study. Acta
Derm Venereol 2002;82(2):108-113.

Naldi L, Mercuri SR. Epidemiology of
comorbidities in psoriasis. Dermatol Ther 2010
Mar-Apr;23(2):114-118.

Kimball AB, Guerin A, Tsaneva M, Yu AP,
Wu EQ, Gupta SR, et al. Economic burden
of comorbidities in patients with psoriasis is
substantial. J Eur Acad Dermatol Venereol 2011
Feb;25(2):157-163.

Schmieder A, Schaarschmidt ML, Umar N, Terris
DD, Goebeler M, Goerdt S, et al. Comorbidities
significantly impact patients’ preferences for
psoriasis treatments. J] Am Acad Dermatol 2012
Sep;67(3):363-372.

Han C, Lofland JH, Zhao N, Schenkel B.
Increased prevalence of psychiatric disorders
and health care-associated costs among patients
with moderate-to-severe psoriasis. J Drugs
Dermatol 2011 Aug;10(8):843-850.

Gelfand JM, Troxel AB, Lewis JD, Kurd SK,
Shin DB, Wang X, et al. The risk of mortality
in patients with psoriasis: results from a
population-based study. Arch Dermatol 2007
Dec;143(12):1493-1499.

Ogdie A, Haynes K, Troxel AB, Love TJ,
Hennessy S, Choi H, et al. Risk of mortality
in patients with psoriatic arthritis, rheumatoid
arthritis and psoriasis: a longitudinal cohort
study. Ann Rheum Dis 2014 Jan;73(1):149-153.

Hagg D, Sundstrom A, Eriksson M, Schmitt-
Egenolf M. Decision for biological treatment
in real life is more strongly associated with
the Psoriasis Area and Severity Index (PASI)
than with the Dermatology Life Quality Index
(DLQI). J Eur Acad Dermatol Venereol 2015 Jun
9;Mar;29(3):452-6.

Heredi E, Rencz F, Balogh O, Gulacsi L,
Herszenyi K, Hollo P, et al. Exploring the
relationship between EQ-5D, DLQI and PASI,



78

References

(24)

(25)

(26)

@7

(28)

29)

(30)

€2))

(32)

(33)

and mapping EQ-5D utilities: a cross-sectional
study in psoriasis from Hungary. Eur J Health
Econ 2014 May 16;May;15 Suppl 1:S111-9.

Fredriksson T, Pettersson U. Severe psoriasis--
oral therapy with a new retinoid. Dermatologica
1978;157(4):238-244.

Finlay AY. Current severe psoriasis and the rule
of tens. Br J Dermatol 2005 May;152(5):861-
867.

Raho G, Koleva DM, Garattini L, Naldi L.
The burden of moderate to severe psoriasis:
an overview. Pharmacoeconomics 2012 Nov
1;30(11):1005-1013.

Heller MM, Wong JW, Nguyen TV, Lee ES,
Bhutani T, Menter A, et al. Quality-of-life
instruments: evaluation of the impact of psoriasis
on patients. Dermatol Clin 2012 Apr;30(2):281-
91, ix.

Basra MK, Fenech R, Gatt RM, Salek MS, Finlay
AY. The Dermatology Life Quality Index 1994-
2007: a comprehensive review of validation
data and clinical results. Br J Dermatol 2008
Nov;159(5):997-1035.

Rantanen T, Cajanus S, Hannuksela-Svahn A,
Ho6k-Nikanne J, Koulu L, Luosujérvi R, et al.
Psoriasis and Psoriatic Arthritis, Finnish Current
Care Guideline. 2012; Available at: http://
www.kaypahoito.fi/web/english/guidelines/
guideline?id=ccs00040&suositusid=hoi50062.
Accessed 14.11, 2014.

Zachariae R, Zachariae H, Blomqvist K,
Davidsson S, Molin L, Mork C, et al. Quality of
life in 6497 Nordic patients with psoriasis. Br J
Dermatol 2002 Jun;146(6):1006-1016.

Finlay AY, Basra MK, Piguet V, Salek MS.
Dermatology life quality index (DLQI): a
paradigm shift to patient-centered outcomes. J
Invest Dermatol 2012 Oct;132(10):2464-2465.

Ekelund M, Mallbris L, Qvitzau S, Stenberg
B. A Higher Score on the Dermatology Life
Quality Index, Being on Systemic Treatment
and Having a Diagnosis of Psoriatic Arthritis is
Associated with Increased Costs in Patients with
Plaque Psoriasis. Acta Derm Venereol 2013 Apr
19(Nov;93(6)):684-8.

Schmitt JM, Ford DE. Work limitations and
productivity loss are associated with health-
related quality of life but not with clinical
severity in patients with psoriasis. Dermatology
2006;213(2):102-110.

(34

(335)

(36)

(37

(38)

(39

(40)

(41)

42)

(43)

(44

(45)

Sato R, Milligan G, Molta C, Singh A. Health-
related quality of life and healthcare resource
use in European patients with plaque psoriasis:
an association independent of observed disease
severity. Clin Exp Dermatol 2011 Jan;36(1):24-
28.

Heydendael VM. The burden of psoriasis is not
determined by disease severity only. The Journal
of Investigative  Dermatology.Symposium
Proceedings 2004;9(2):131-135.

Radtke MA, Augustin M. Economic
considerations in psoriasis management. Clin
Dermatol 2008 Sep-Oct;26(5):424-431.

Augustin M, Radtke MA. Health economic
issues in Psoriasis. Expert Rev  Dermatol
2008;3:19.

Beyer V, Wolverton SE. Recent trends in
systemic psoriasis treatment costs. Arch
Dermatol 2010 Jan;146(1):46-54.

Gunnarsson C, Chen J, Rizzo JA, Ladapo JA,
Naim A, Lofland JH. The direct healthcare
insurer and out-of-pocket expenditures of
psoriasis: evidence from a United States national
survey. J Dermatolog Treat 2012 Aug;23(4):240-
254,

Yu AP, Tang J, Xie J, Wu EQ, Gupta SR, Bao
Y, et al. Economic burden of psoriasis compared
to the general population and stratified by
disease severity. Curr Med Res Opin 2009
Oct;25(10):2429-2438.

Crown WH, Bresnahan BW, Orsini LS, Kennedy
S, Leonardi C. The burden of illness associated
with psoriasis: cost of treatment with systemic
therapy and phototherapy in the US. Curr Med
Res Opin 2004 Dec;20(12):1929-1936.

Fowler JF, Duh MS, Rovba L, Buteau S,
Pinheiro L, Lobo F, et al. The impact of psoriasis
on health care costs and patient work loss. J Am
Acad Dermatol 2008 Nov;59(5):772-780.

Robinson R. Economic evaluation and health
care. What does it mean? BMJ 1993 Sep
11;307(6905):670-673.

Javitz HS, Ward MM, Farber E, Nail L, Vallow
SG. The direct cost of care for psoriasis and
psoriatic arthritis in the United States. J Am
Acad Dermatol 2002 Jun;46(6):850-860.

Bhosle MJ, Feldman SR, Camacho FT, Timothy
Whitmire J, Nahata MC, Balkrishnan R.
Medication adherence and health care costs
associated with biologics in Medicaid-enrolled



References

79

(46)

(47)

(48)

(49)

(50)

(1)

(52)

(53)

(54)

(55)

patients with psoriasis. J Dermatolog Treat
2006;17(5):294-301.

Stern RS, PUVA Follow-up Study. Inpatient
hospital care for psoriasis: a vanishing practice
in the United States. J] Am Acad Dermatol 2003
Sep;49(3):445-450.

Augustin M, Reich K, Reich C, Purwins S,
Jeff Rustenbach S, Schafer I, et al. Quality of
psoriasis care in Germany--results of the national
study PsoHealth 2007. J Dtsch Dermatol Ges
2008 Aug;6(8):640-645.

Nelson AA, Pearce DJ, Fleischer AB.,Jr,
Balkrishnan R, Feldman SR. Inpatient
management of severe psoriasis. J Drugs
Dermatol 2005 Sep-Oct;4(5):564-570.

Vensel E, Hilley T, Trent J, Taylor JR, Kirsner
RS, Kerdel FA, et al. Sustained improvement
of the quality of life of patients with psoriasis
after hospitalization. ] Am Acad Dermatol 2000
Nov;43(5 Pt 1):858-860.

Hartman M, Prins M, Swinkels OQ, Severens
JL, De Boo T, Van Der Wilt GJ, et al. Cost-
effectiveness analysis of a psoriasis care
instruction programme with dithranol compared
with UVB phototherapy and inpatient dithranol
treatment. Br J Dermatol 2002 Sep;147(3):538-
544.

Steinke SI, Peitsch WK, Ludwig A, Goebeler M.
Cost-of-illness in psoriasis: comparing inpatient
and outpatient therapy. PLoS One 2013 Oct
23;8(10):¢78152.

Berger K, Ehlken B, Kugland B, Augustin M.
Cost-of-illness in patients with moderate and
severe chronic psoriasis vulgaris in Germany. J
Dtsch Dermatol Ges 2005 Jul;3(7):511-518.

Carrascosa JM, Pujol R, Dauden E, Hernanz-
Hermosa JM, Bordas X, Smandia JA, et al. A
prospective evaluation of the cost of psoriasis
in Spain (EPIDERMA project: phase II). J Eur
Acad Dermatol Venereol 2006 Aug;20(7):840-
845.

Colombo G, Altomare G, Peris K, Martini P,
Quarta G, Congedo M, et al. Moderate and
severe plaque psoriasis: cost-of-illness study in
Italy. Ther Clin Risk Manag 2008 Apr;4(2):559-
568.

Ghatnekar O, Ljungberg A, Wirestrand LE,
Svensson A. Costs and quality of life for
psoriatic patients at different degrees of severity
in southern Sweden - a cross-sectional study. Eur
J Dermatol 2012 Mar-Apr;22(2):238-245.

(56

(57)

(58)

(59

(60)

(61)

(62)

(63)

(64)

(65)

Sohn S, Schoeffski O, Prinz J, Reich K, Schubert
E, Waldorf K, et al. Cost of moderate to severe
plaque psoriasis in Germany: a multicenter cost-
of-illness study. Dermatology 2006;212(2):137-
144.

Tang MM, Chang CC, Chan LC, Heng A.
Quality of life and cost of illness in patients with
psoriasis in Malaysia: a multicenter study. Int J
Dermatol 2013 Mar;52(3):314-322.

Navarini AA, Laffitte E, Conrad C, Piffaretti
P, Brock E, Ruckdaeschel S, et al. Estimation
of cost-of-illness in patients with psoriasis
in Switzerland. Swiss Med Wkly 2010 Feb
6;140(5-6):85-91.

Anis AH, Bansback N, Sizto S, Gupta SR,
Willian MK, Feldman SR. Economic evaluation
of biologic therapies for the treatment of
moderate to severe psoriasis in the United States.
J Dermatolog Treat 2011 Apr;22(2):65-74.

Busse R, Geissler A, Aaviksoo A, Cots F,
Hakkinen U, Kobel C, et al. Diagnosis related
groups in Europe: moving towards transparency,
efficiency, and quality in hospitals? BMJ 2013
Jun 7;346:£3197.

Richert L, Weber R, Doelfs P, Tscheulin D,
Augustin M. Inpatient treatment costs of skin
diseases. Diagnosis-based cost calculation in a
university dermatology clinic. Hautarzt 2004
Nov;55(11):1047-1051.

Le Moigne M, Sommet A, Lapeyre-Mestre M,
Bourrel R, Molinier L, Paul C, et al. Healthcare
cost impact of biological drugs compared with
traditional systemic treatments in psoriasis: a
cohort analysis in the French insurance database.
J Eur Acad Dermatol Venereol 2014 Nov
15;Sep;28(9):1235-44.

Feldman SR, Fleischer AB,Jr, Reboussin DM,
Rapp SR, Bradham DD, Exum ML, et al. The
economic impact of psoriasis increases with
psoriasis severity. ] Am Acad Dermatol 1997
Oct;37(4):564-569.

Driessen RJ, Bisschops LA, Adang EM, Evers
AW, Van De Kerkhof PC, De Jong EM. The
economic impact of high-need psoriasis in
daily clinical practice before and after the
introduction of biologics. Br J Dermatol 2010
Jun;162(6):1324-1329.

Fonia A, Jackson K, Lereun C, Grant DM,
Barker JN, Smith CH. A retrospective cohort
study of the impact of biologic therapy initiation
on medical resource use and costs in patients



80

References

(66)

(67)

(68)

(69)

(70)

(71)

(72)

(73)

(74)

(75)

(76)

with moderate to severe psoriasis. Br J Dermatol
2010 Oct;163(4):807-816.

Spandonaro F, Ayala F, Berardesca E,
Chimenti S, Girolomoni G, Martini P, et al.
The cost effectiveness of biologic therapy for
the treatment of chronic plaque psoriasis in
real practice settings in Italy. BioDrugs 2014
Jun;28(3):285-295.

Augustin M, Glaeske G, Schafer I, Rustenbach
SJ, Hoer A, Radtke MA. Processes of psoriasis
health care in Germany--long-term analysis
of data from the statutory health insurances. J
Dtsch Dermatol Ges 2012 Sep;10(9):648-655.

Wong JW, Davis SA, Feldman SR, Koo JY.
Trends in older adult psoriasis outpatient health
care practices in the United States. J Drugs
Dermatol 2012 Aug;11(8):957-962.

Fouere S, Adjadj L, Pawin H. How patients
experience psoriasis: results from a European
survey. J Eur Acad Dermatol Venereol 2005
Nov;19 Suppl 3:2-6.

Laipio L, Rantanen T, Valve R, Fogelholm
M, Talja M, Snellman E. Psoriasis in the
ageing population in Finland <br /> . Suomen
Laskarilehti 2012;43(43):3099-3103.

Hankin C, Feldman S, Szczotka A, Stinger
R, Fish L, Hankin D. A Cost Comparison of
Treatments of Moderate to Severe Psoriasis.
Drug Benefit Trends 2005;17.

Augustin M, Kruger K, Radtke MA, Schwippl
I, Reich K. Disease severity, quality of life
and health care in plaque-type psoriasis: a
multicenter cross-sectional study in Germany.
Dermatology 2008;216(4):366-372.

Miller DW, Feldman SR. Cost-effectiveness of
moderate-to-severe psoriasis treatment. Expert
Opin Pharmacother 2006 Feb;7(2):157-167.

Meyer N, Paul C, Feneron D, Bardoulat
I, Thiriet C, Camara C, et al. Psoriasis: an
epidemiological evaluation of disease burden
in 590 patients. J Eur Acad Dermatol Venereol
2010 Sep;24(9):1075-1082.

Patel V, Horn EJ, Lobosco SJ, Fox KM,
Stevens SR, Lebwohl M. Psoriasis treatment
patterns: results of a cross-sectional survey
of dermatologists. J Am Acad Dermatol 2008
Jun;58(6):964-969.

Staidle JP, Dabade TS, Feldman SR. A
pharmacoeconomic analysis of severe psoriasis
therapy: a review of treatment choices and cost

(77

(78)

(79)

(80

(81)

(82)

(83)

(84

(85)

(86)

efficiency. Expert Opin Pharmacother 2011
Sep;12(13):2041-2054.

Devaux S, Castela A, Archier E, Gallini A,
Joly P, Misery L, et al. Topical vitamin D
analogues alone or in association with topical
steroids for psoriasis: a systematic review. J
Eur Acad Dermatol Venereol 2012 May;26
Suppl 3:52-60.

Paul C, Gallini A, Archier E, Castela E,
Devaux S, Aractingi S, et al. Evidence-based
recommendations on topical treatment and
phototherapy of psoriasis: systematic review
and expert opinion of a panel of dermatologists.
J Eur Acad Dermatol Venereol 2012 May;26
Suppl 3:1-10.

Castela E, Archier E, Devaux S, Gallini
A, Aractingi S, Cribier B, et al. Topical
corticosteroids in plaque psoriasis: a systematic
review of risk of adrenal axis suppression and
skin atrophy. J Eur Acad Dermatol Venereol
2012 May;26 Suppl 3:47-51.

Lin HC, Lucas PT, Feldman SR, Balkrishnan
R. Medication use and associated health care
outcomes and costs for patients with psoriasis
in the United States. J] Dermatolog Treat 2012
Jun;23(3):196-202.

Castela E, Archier E, Devaux S, Gallini
A, Aractingi S, Cribier B, et al. Topical
corticosteroids in plaque psoriasis: a systematic
review of efficacy and treatment modalities.
J Eur Acad Dermatol Venereol 2012 May;26
Suppl 3:36-46.

Feldman SR, Garton R, Averett W, Balkrishnan
R, Vallee J. Strategy to manage the treatment
of severe psoriasis: considerations of efficacy,
safety and cost. Expert Opin Pharmacother 2003
Sep;4(9):1525-1533.

Menter A, Griffiths CE. Current and future
management of psoriasis. Lancet 2007 Jul
21;370(9583):272-284.

Lapolla W, Yentzer BA, Bagel J, Halvorson CR,
Feldman SR. A review of phototherapy protocols
for psoriasis treatment. J] Am Acad Dermatol
2011 May;64(5):936-949.

Levy AR, Davie AM, Brazier NC, Jivraj F,
Albrecht LE, Gratton D, et al. Economic burden
of moderate to severe plaque psoriasis in Canada.
Int J Dermatol 2012 Dec;51(12):1432-1440.

Langan SM, Heerey A, Barry M, Barnes L.
Cost analysis of narrowband UVB phototherapy



References 81

@87

(83)

(89)

(90)

oD

92)

(93)

4

95)

(96)

in psoriasis. J Am Acad Dermatol 2004
Apr;50(4):623-626.

de Rie MA, de Hoop D, Jonsson L, Bakkers
EJ, Sorensen M. Pharmacoeconomic evaluation
of calcipotriol (Daivonex/Dovonex) and UVB
phototherapy in the treatment of psoriasis:
a Markov model for The Netherlands.
Dermatology 2001;202(1):38-43.

Yentzer BA, Gustafson CJ, Feldman SR. Explicit
and implicit copayments for phototherapy:
examining the cost of commuting. Dermatol
Online J 2013 Jun 15;19(6):18563.

Uttjek M, Dufaker M, Nygren L, Stenberg B.
Determinants of quality of life in a psoriasis
population in northern Sweden. Acta Derm
Venereol 2004;84(1):37-43.

Opmeer BC, Heydendael VM, deBorgie CA,
Spuls PI, Bossuyt PM, Bos JD, et al. Patients with
moderate-to-severe plaque psoriasis preferred
oral therapies to phototherapies: a preference
assessment based on clinical scenarios with
trade-off questions. J Clin Epidemiol 2007
Jul;60(7):696-703.

Schaarschmidt ML, Schmieder A, Umar
N, Terris D, Goebeler M, Goerdt S, et al.
Patient preferences for psoriasis treatments:
process  characteristics can  outweigh
outcome attributes. Arch Dermatol 2011
Nov;147(11):1285-1294.

Rajpara AN, O’Neill JL, Nolan BV, Yentzer BA,
Feldman SR. Review of home phototherapy.
Dermatol Online J 2010 Dec 15;16(12):2.

Koek MB, Sigurdsson V, van Weelden H,
Steegmans PH, Bruijnzeel-Koomen CA, Buskens
E. Cost effectiveness of home ultraviolet B
phototherapy for psoriasis: economic evaluation
of a randomised controlled trial (PLUTO study).
BM1J 2010 Apr 20;340:¢1490.

Hearn RM, Kerr AC, Rahim KF, Ferguson
J, Dawe RS. Incidence of skin cancers in
3867 patients treated with narrow-band
ultraviolet B phototherapy. Br J Dermatol 2008
Sep;159(4):931-935.

Lee E, Koo J, Berger T. UVB phototherapy and
skin cancer risk: a review of the literature. Int J
Dermatol 2005 May;44(5):355-360.

Hannuksela-Svahn A, Pukkala E, Laara E,
Poikolainen K, Karvonen J. Psoriasis, its
treatment, and cancer in a cohort of Finnish
patients. J Invest Dermatol 2000 Mar;114(3):587-
590.

(97) Frentz G, Olsen JH. Malignant tumours and
psoriasis: a follow-up study. Br J Dermatol 1999

Feb;140(2):237-242.

Feldman SR, Evans C, Russell MW. Systemic
treatment for moderate to severe psoriasis:
estimates of failure rates and direct medical
costs in a north-eastern US managed care plan. J
Dermatolog Treat 2005 Feb;16(1):37-42.

9%)

(99) Tabolli S, Paradisi A, Giannantoni P, Gubinelli
E, Abeni D. Factors associated with the
prescription of “traditional” or ”biological”
systemic treatment in psoriasis. J Dermatolog

Treat 2014 Feb 7.

(100) Garcia-Doval I, Rustenbach SJ, Stern R, Dam
TN, Cohen AD, Baker C, et al. Systemic psoriasis
therapy shows high between-country variation: a
sign of unwarranted variation? Cross-sectional
analysis of baseline data from the PSONET
registries. Br J Dermatol 2013 Sep;169(3):710-
714.

(101) Nieminen U, Hook-Nikanne J, Karkkainen
P, Niemela S. Liver damage in methotrexate-
treated patients. When liver biopsy is necessary
in the follow-up? Duodecim 2005;121(24):2680-
2688.

(102) Paul CF, Ho VC, McGeown C, Christophers
E, Schmidtmann B, Guillaume JC, et al. Risk
of malignancies in psoriasis patients treated
with cyclosporine: a 5 y cohort study. J Invest
Dermatol 2003 Feb;120(2):211-216.

(103) Stein KR, Pearce DJ, Feldman SR. The impact
of biologics on the quality of life of psoriasis
patients and the economics of psoriasis care.
Semin Cutan Med Surg 2005 Mar;24(1):52-57.

(104) Ahn CS, Gustafson CJ, Sandoval LF, Davis
SA, Feldman SR. Cost effectiveness of biologic
therapies for plaque psoriasis. Am J Clin
Dermatol 2013 Aug;14(4):315-326.

(105) National Institute of Health and Clinical
Exellence. Psoriasis: NICE Quideline. CG153.
2012, 10; Available at: guidance .nice.org.uk/ cg
153. Accessed 5/28, 2014.

(106) Lynch M, Kirby B, Warren RB. Treating
moderate to severe psoriasis - best use of
biologics. Expert Rev Clin Immunol 2014
Feb;10(2):269-279.

(107) Raval K, Lofland JH, Waters H, Piech CT.
Disease and treatment burden of psoriasis:
examining the impact of biologics. J Drugs
Dermatol 2011 Feb;10(2):189-196.



82 References

(108) Balogh O, Brodszky V, Gulacsi L, Heredi E,
Herszenyi K, Jokai H, et al. Cost-of-illness
in patients with moderate to severe psoriasis:
a cross-sectional survey in Hungarian
dermatological centres. Eur J Health Econ 2014
May 16;May;15:S101-9.

(109) Galvan-Banqueri M, Marin Gil R, Santos
Ramos B, Bautista Paloma FJ. Biological
treatments for moderate-to-severe psoriasis:
indirect comparison. J Clin Pharm Ther 2013
Apr;38(2):121-130.

(110) Ferrandiz C, Garcia A, Blasco AlJ, Lazaro
P. Cost-efficacy of adalimumab, etanercept,
infliximab and ustekinumab for moderate-to-
severe plaque psoriasis. J Eur Acad Dermatol
Venereol 2012 Jun;26(6):768-777.

(111) Weinstein MC, Torrance G, McGuire A. QALY's:
the basics. Value Health 2009 Mar;12 Suppl
1:S5-9.

(112) Kirkdale R, Krell J, Brown CO, Tuthill M,
Waxman J. The cost of a QALY. QJM 2010
Sep;103(9):715-720.

(113) virta L, Mikkola H. TNF-a:n estéjien
kdyttd6 muuttuu — mutta milld perusteilla?
2011;13(13):1115.

(114) Armstrong AW, Robertson AD, Wu J, Schupp
C, Lebwohl MG. Undertreatment, treatment
trends, and treatment dissatisfaction among
patients with psoriasis and psoriatic arthritis in
the United States: findings from the national
psoriasis foundation surveys, 2003-2011. JAMA
Dermatol 2013 Oct 1;149(10):1180-1185.

(115) Dubertret L, Mrowietz U, Ranki A, van de
Kerkhof PC, Chimenti S, Lotti T, et al. European
patient perspectives on the impact of psoriasis:
the EUROPSO patient membership survey. Br J
Dermatol 2006 Oct;155(4):729-736.

(116) Krueger G, Koo J, Lebwohl M, Menter A, Stern
RS, Rolstad T. The impact of psoriasis on quality
of life: results of a 1998 National Psoriasis
Foundation patient-membership survey. Arch
Dermatol 2001 Mar;137(3):280-284.

(117) Horn EJ, Fox KM, Patel V, Chiou CF, Dann
F, Lebwohl M. Are patients with psoriasis
undertreated? Results of National Psoriasis
Foundation survey. ] Am Acad Dermatol 2007
Dec;57(6):957-962.

(118) Gardinal I, Ammoury A, Paul C. Moderate
to severe psoriasis: from topical to biological
treatment. J Eur Acad Dermatol Venereol 2009
Nov;23(11):1324-1326.

(119) Maza A, Richard MA, Aubin F, Ortonne JP, Prey
S, Bachelez H, et al. Significant delay in the
introduction of systemic treatment of moderate
to severe psoriasis: a prospective multicentre
observational study in outpatients from hospital
dermatology departments in France. Br J
Dermatol 2012 Sep;167(3):643-648.

(120) Storm A, Andersen SE, Benfeldt E, Serup J. One
in 3 prescriptions are never redeemed: primary
nonadherence in an outpatient clinic. ] Am Acad
Dermatol 2008 Jul;59(1):27-33.

(121) Brown KK, Rehmus WE, Kimball AB.
Determining the relative importance of patient
motivations for nonadherence to topical
corticosteroid therapy in psoriasis. J Am Acad
Dermatol 2006 Oct;55(4):607-613.

(122) Devaux S, Castela A, Archier E, Gallini A, Joly
P, Misery L, et al. Adherence to topical treatment
in psoriasis: a systematic literature review. J Eur
Acad Dermatol Venereol 2012 May;26 Suppl
3:61-67.

(123) Bewley A, Page B. Maximizing patient
adherence for optimal outcomes in psoriasis. J
Eur Acad Dermatol Venereol 2011 Jun;25 Suppl
4:9-14.

(124) Jevtic T, Bukumiric Z, M Jankovic S. Effects of
treatment adherence on clinical and economic
outcomes in patients with psoriasis. Med Glas
(Zenica) 2013 Feb;10(1):106-112.

(125) Pearce DJ, Nelson AA, Fleischer AB,
Balkrishnan R, Feldman SR. The cost-
effectiveness and cost of treatment failures
associated with systemic psoriasis therapies. J
Dermatolog Treat 2006;17(1):29-37.

(126) Rantalaiho V, Puolakka K, Korpela M, Hannonen
P, Mottonen T. Long-term results of the FIN-
RACo trial; treatment with a combination of
traditional ~disease-modifying anti-rheumatic
drugs is an excellent option in early rheumatoid
arthritis. Clin Exp Rheumatol 2012 Jul-Aug;30(4
Suppl 73):S27-31.

(127) Armstrong AW, Schupp C, Wu J, Bebo B. Quality
of life and work productivity impairment among
psoriasis patients: findings from the National
Psoriasis Foundation survey data 2003-2011.
PLoS One 2012;7(12):¢52935.

(128) Ayala F, Sampogna F, Romano GV, Merolla
R, Guida G, Gualberti G, et al. The impact of
psoriasis on work-related problems: a multicenter
cross-sectional survey. J Eur Acad Dermatol
Venereol 2014 Aug 21;Dec;28(12):1623-32.



References 83

(129) Mattila K, Leino M, Mustonen A, Koulu L,
Tuominen R. Influence of psoriasis on work. Eur
J Dermatol 2013 Apr 1;23(2):208-211.

(130) Schoffski O, Augustin M, Prinz J, Rauner K,
Schubert E, Sohn S, et al. Costs and quality of
life in patients with moderate to severe plaque-
type psoriasis in Germany: a multi-center study.
J Dtsch Dermatol Ges 2007 Mar;5(3):209-218.

(131) Choi J, Koo JY. Quality of life issues in
psoriasis. ] Am Acad Dermatol 2003 Aug;49(2
Suppl):S57-61.

(132) Rapp SR, Feldman SR, Exum ML, Fleischer
AB,Jr, Reboussin DM. Psoriasis causes as much
disability as other major medical diseases. ] Am
Acad Dermatol 1999 Sep;41(3 Pt 1):401-407.

(133) Leino M, Mustonen A, Mattila K, Koulu L,
Tuominen R. Perceived impact of psoriasis on
leisure-time activities. Eur J Dermatol 2014 Apr
1;24(2):224-228.

(134) Eghlileb AM, Davies EE, Finlay AY. Psoriasis
has a major secondary impact on the lives of
family members and partners. Br J Dermatol
2007 Jun;156(6):1245-1250.

(135) Kimball AB, Jackson JM, Sobell JM, Boh
EE, Grekin S, Pharmd EB, et al. Reductions
in healthcare resource utilization in psoriatic
arthritis patients receiving etanercept therapy:
results from the educate trial. J Drugs Dermatol
2007 Mar;6(3):299-306.

(136) Krol M, Brouwer W, Rutten F. Productivity costs
in economic evaluations: past, present, future.
Pharmacoeconomics 2013 Jul;31(7):537-549.

(137) Jacobs P, Bissonnette R, Guenther LC.
Socioeconomic burden of immune-mediated
inflammatory  diseases--focusing on  work
productivity and disability. J Rheumatol Suppl
2011 Nov;88:55-61.

(138) Allen H, Bunn WB,3rd, Naim AB. The self-
reported health and productivity burden
of autoimmune disorders at a major self-
insured employer. J Occup Environ Med 2012
Sep;54(9):1049-1063.

(139) Hawro T, Zalewska A, Hawro M, Kaszuba A,
Krolikowska M, Maurer M. Impact of psoriasis
severity on family income and quality of life.
J Eur Acad Dermatol Venereol 2015 May
22;Mar;29(3):438-43.

(140) Wu Y, Mills D, Bala M. Impact of psoriasis on
patients’ work and productivity: a retrospective,
matched case-control analysis. Am J Clin
Dermatol 2009;10(6):407-410.

(141) Kvamme MK, Lie E, Kvien TK, Kristiansen IS.
Two-year direct and indirect costs for patients
with inflammatory rheumatic joint diseases: data
from real-life follow-up of patients in the NOR-
DMARD registry. Rheumatology (Oxford) 2012
Sep;51(9):1618-1627.

(142) Schultz AB, Chen CY, Edington DW. The cost
and impact of health conditions on presenteeism
to employers: a review of the literature.
Pharmacoeconomics 2009;27(5):365-378.

(143) Chan B, Hales B, Shear N, Ho V, Lynde C,
Poulin Y, et al. Work-related lost productivity
and its economic impact on Canadian patients
with moderate to severe psoriasis. J Cutan Med
Surg 2009 Jul-Aug;13(4):192-197.

(144) Papp KA, Sundaram M, Bao Y, Williams DA, Gu
Y, Signorovitch JE, et al. Effects of briakinumab
treatment for moderate to severe psoriasis
on health-related quality of life and work
productivity and activity impairment: results
from a randomized phase III study. J Eur Acad
Dermatol Venereol 2013 May 17;Jun;28(6):790-
8.

(145) Pearce DJ, Singh S, Balkrishnan R, Kulkarni A,
Fleischer AB, Feldman SR. The negative impact
of psoriasis on the workplace. J Dermatolog
Treat 2006;17(1):24-28.

(146) Reich K, Schenkel B, Zhao N, Szapary P,
Augustin M, Bourcier M, et al. Ustekinumab
decreases work limitations, improves work
productivity, and reduces work days missed
in patients with moderate-to-severe psoriasis:
results from PHOENIX 2. J Dermatolog Treat
2011 Dec;22(6):337-347.

(147) Zhang W, Bansback N, Anis AH. Measuring and
valuing productivity loss due to poor health: A
critical review. Soc Sci Med 2011 Jan;72(2):185-
192.

(148) Horn EJ, Fox KM, Patel V, Chiou CF, Dann F,
Lebwohl M. Association of patient-reported
psoriasis severity with income and employment.
J Am Acad Dermatol 2007 Dec;57(6):963-971.

(149) Finlay AY, Coles EC. The effect of severe
psoriasis on the quality of life of 369 patients. Br
J Dermatol 1995 Feb;132(2):236-244.

(150) Gosselin E, Lemyre L, Corneil W. Presenteeism
and absenteeism: differentiated understanding
of related phenomena. J Occup Health Psychol
2013 Jan;18(1):75-86.

(151) Robertson I, Leach D, Doerner N, Smeed M. Poor
health but not absent: prevalence, predictors,



84 References

and outcomes of presenteeism. J Occup Environ
Med 2012 Nov;54(11):1344-1349.

(152) Knies S, Candel MJ, Boonen A, Evers SM,
Ament AJ, Severens JL. Lost productivity in
four European countries among patients with
rheumatic disorders: are absenteeism and
presenteeism transferable? Pharmacoeconomics
2012 Sep 1;30(9):795-807.

(153) Hayashi M, Saeki H, Ito T, Fukuchi O, Umezawa
Y, Katayama H, et al. Impact of disease severity
on work productivity and activity impairment in
Japanese patients with psoriasis. J Dermatol Sci
2013 Nov;72(2):188-191.

(154) Vender R, Lynde C, Ho V, Chau D, Poulin-
Costello M. Work productivity and healthcare
resource utilization outcomes for patients
on etanercept for moderate-to-severe plaque
psoriasis: results from a 1-year, multicentre,
open-label, single-arm study in a clinical setting.
Appl Health Econ Health Policy 2012 Sep
1;10(5):343-353.

(155) Prasad M, Wahlqvist P, Shikiar R, Shih
YC. A review of self-report instruments
measuring health-related work productivity:
a patient-reported outcomes perspective.
Pharmacoeconomics 2004;22(4):225-244.

(156) Brooks A, Hagen SE, Sathyanarayanan S,
Schultz AB, Edington DW. Presenteeism:
critical issues. J Occup Environ Med 2010
Nov;52(11):1055-1067.

(157) Braakman-Jansen LM, Taal E, Kuper IH, van de
Laar MA. Productivity loss due to absenteeism
and presenteeism by different instruments in
patients with RA and subjects without RA.
Rheumatology (Oxford) 2012 Feb;51(2):354-
361.

(158) Zhang W, Anis AH. The economic burden of
rheumatoid arthritis: beyond health care costs.
Clin Rheumatol 2011 Mar;30 Suppl 1:525-32.

(159) Confederation of Finnish Industries. Sairaus-
poissaolojen hallinta. (Managing sickness
absence. In Finnish). 2009; Available at:
http://www.ek.fi/ek/fi/tutkimukset_julkaisut/
arkisto/2009/SP-opas_23032009.pdf, Accessed
4.2.2014.

(160) Brouwer WB, van Exel NJ, Baltussen RM,
Rutten FF. A dollar is a dollar is a dollar--or is it?
Value Health 2006 Sep-Oct;9(5):341-347.

(161) van den Hout WB. The value of productivity:
human-capital versus friction-cost method. Ann
Rheum Dis 2010 Jan;69 Suppl 1:189-91.

(162) Hanly P, Timmons A, Walsh PM, Sharp L.
Breast and prostate cancer productivity costs: a
comparison of the human capital approach and
the friction cost approach. Value Health 2012
May;15(3):429-436.

(163) Reich K, Nestle FO, Wu Y, Bala M, Eisenberg
D, Guzzo C, et al. Infliximab treatment improves
productivity among patients with moderate-
to-severe psoriasis. Eur J Dermatol 2007 Sep-
Oct;17(5):381-386.

(164) Hemp P. Presenteeism: at work--but out of it.
Harv Bus Rev 2004 Oct;82(10):49-58, 155.

(165) Gordeev VS, Maksymowych WP, Schachna
L, Boonen A. Understanding presenteeism
in patients with ankylosing spondylitis:
Contributing factors and association with sick
leave. Arthritis Care Res (Hoboken) 2013 Dec
10(Jun;66(6)):916-24.

(166) Johansen V, Aronsson G, Marklund S. Positive
and negative reasons for sickness presenteeism
in Norway and Sweden: a cross-sectional survey.
BMIJ Open 2014 Feb 12;4(2):¢004123-2013-
004123.

(167) Lerner D, Amick BC,3rd, Lee JC, Rooney T,
Rogers WH, Chang H, et al. Relationship of
employee-reported work limitations to work
productivity. Med Care 2003 May;41(5):649-
659.

(168) Hakkinen U. The impact of changes in
Finland’s health care system. Health Econ 2005
Sep;14(Suppl 1):S101-18.

(169) Detsky AS, Laupacis A. Relevance of cost-
effectiveness analysis to clinicians and policy
makers. JAMA 2007 Jul 11;298(2):221-224.

(170) Yentzer BA, Yelverton CB, Simpson GL,
Simpson JF, Hwang W, Balkrishnan R, et al.
Paradoxical effects of cost reduction measures
in managed care systems for treatment of
severe psoriasis. Dermatol Online J 2009 Apr
15;15(4):1.

(171) Finzi AF, Mantovani LG, Belisari A, Italian
Association for Studies on Psoriasis. The cost
of hospital-related care of patients with psoriasis
in Italy based on the AISP study. Associazione
Italiana Studi Psoriasi. J Eur Acad Dermatol
Venereol 2001 Jul;15(4):320-324.

(172) Lee S, Mendelsohn A, Sarnes E. The burden
of psoriatic arthritis: a literature review from
a global health systems perspective. P T 2010
Dec;35(12):680-689.



References 85

(173) Zink A, Thiele K, Huscher D, Listing J, Sieper psoriatic arthritis compared to rheumatoid
J, Krause A, et al. Healthcare and burden of arthritis, Hungarian experiment. Rheumatol Int
disease in psoriatic arthritis. A comparison with 2009 Dec;30(2):199-205.

rheumatoid arthritis and ankylosing spondylitis.

J Rheumatol 2006 Jan:33(1):86-90. (175) Zhu TY, Tam LS, Leung YY, Kwok LW, Wong

KC, Yu T, et al. Socioeconomic burden of
psoriatic arthritis in Hong Kong: direct and
indirect costs and the influence of disease

(174) Brodszky V, Balint P, Geher P, Hodinka L, pattern. ] Rheumatol 2010 Jun;37(6):1214-1220.

Horvath G, Koo E, et al. Disease burden of



86 Appendices

11. APPENDICES

11.1. Appendix 1.
Price list: Hospital District of Southwest Finland 2010 (translated from Finnish original)
Dermatological unit

This list is used to charge the local communities, which cover the costs of patients’
treatments.

Visit type Description Cost (euro)

P1 Serial treatment (under 30 min), e.g. UVB treatment 32

P2 Short consultation (doctor), calling the patient, skin care by a nurse (30 — 51
60 minutes)

P3 Outpatient visit (doctors office, no procedures), bath-PUVA, skin care by 100
nurse (over 60 minutes)

P4 Demanding outpatient visit (doctors office, includes possible procedures, 167
e.g. skin biopsy)

P5 Demanding outpatient visit to a specialist 266

P6 Outpatient visit demanding an extensive operation, or extensive planning 534
for rehabilitation

P7 Outpatient visit demanding multiple operations, day-care in a 1129
dermatological ward

P8 Outpatient visit demanding an expensive medication (e.g. infusion of a 2222

biological drug) (includes the cost of the drug)
DRG 272 Inpatient treatment of a difficult skin disorder 2 666
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11.2. Appendix 2.

= TYKS

TURUN YLIOPISTOLLINEN
KESKUSSAIRAALA
AUCS/ABO UNIVERSITETS-
CENTRALSJUKHUS

Psoriasiksen aiheuttama taakka potilaalle

Tutkimus

Arvoisa tutkimuskyselyn vastaanottaja!

Teidédt on valittu tdhén tutkimukseen Turun yliopistollisen keskussairaalan (TYKS) iho-
tautiklinikan potilasrekisteristd. Edustatte suurta psoriasispotilaiden ryhmaéi, ja siksi
vastauksenne ovat meille hyvin térkeitd. Tdhdn tutkimukseen osallistuminen on teille
tdysin vapaachtoista.

Seuraavalla sivulla on suostumuslomake, jossa pyyddmme suostumustanne siihen, ettd
voimme luvallanne kerétd TYKS:n, Kelan sekd mahdollisten muiden terveydenhoitopaik-
kojen potilastiedoista timén tutkimuksen kannalta tirkeité tietoja psoriasikseenne liittyen.

TUTKIMUKSEN TARKOITUS

Monia psoriasiksesta aiheutuvia oireita ja vaivoja on tavattoman vaikea arvioida rahalli-
sesti. Psoriasiksesta aiheutuu kuitenkin monia toiminta- ja ty6kykyyn vaikuttavia tekijoi-
td, joilla voi olla suuria taloudellisia vaikutuksia seki potilaille ettd heidédn laheisilleen.

Tamaén tutkimuksen tavoitteena on selvittdé psoriasin aiheuttamaa kokonaistaakkaa seké
potilaalle, terveydenhuollolle ettd yhteiskunnalle. Antamienne vastausten avulla toi-
vomme saavamme luotettavaa tietoa psoriasin potilaalle aiheuttamista taloudellisista ja
muista rasitteista. Tama tieto on arvokasta seké psoriasista sairastavien potilaiden hoi-
don kehittamistydssa ettd suunniteltaessa psoriasispotilaiden sosiaali- ja terveydenhuol-
toa kokonaisuutena.

Tietoja kisitellddn ja julkaistaan vain ryhmikeskiarvoina ja prosenttiosuuksina, eiké
yksittdistd vastaajaa kyetd tunnistamaan tuloksista. Kaikki antamanne vastaukset seké
kerdtyt tiedot tulevat sdilyméédn ehdottoman luottamuksellisina.

Tahén tutkimukseen osallistuminen on teille tdysin vapaaehtoista. Tutkimukseen osal-
listuminen ja antamanne vastaukset eivit tule vaikuttamaan saamaanne hoitoon tai sen
toteutukseen, vaan antamianne tietoja kéytetdan luottamuksellisesti psoriasiksen hoidon
kokonaisvaltaisessa kehittdmisty0ssa.
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Suostumus laidketieteelliseen tutkimukseen

Minua on pyydetty osallistumaan tutkimukseen Psoriasiksen aiheuttama taakka potilaal-
le, joka toteutetaan Turun yliopistollisen keskussairaalan ja Turun yliopiston yhteistyo-
néd. Tutkimuksen vastuullisina johtajina toimivat ylilddkdri Leena Koulu TYKS:sti ja
professori Risto Tuominen Turun yliopiston l4édketieteellisestd tiedekunnasta.

Olen lukenut tutkimuksesta kertovan edelliselld sivulla olevan tiedotteen ja tutustunut
sithen. Tiedotteesta olen saanut riittdvin selvityksen tutkimuksesta ja sen yhteydessi
suoritettavasta tietojen kerddamisestd, kasittelystd ja luovuttamisesta. Minulla on ollut
riittdvésti aikaa harkita osallistumistani tutkimukseen.

Annan luvan itsedni koskevien potilastietojen kerddmiseen tutkimusrekisteriin. Tietoja
voidaan tutkimuksen sitd edellyttiesséd pyytdd niisté hoitopaikoista tai rekistereistd, jois-
sa on psoriasikseen liittyvid potilastietojani. Tétd tarkoitusta varten lddkéri saa kirjata
henkilotunnukseni sekad kayttda sité tietojen saamiseksi.

Vain tutkimusryhmén jésenet voivat késitelld minua koskevia tietoja. Tutkimuksessa ke-
rityt tiedot koodataan siten, ettei henkilollisyyden selvittdminen ole my6hemmin mah-
dollista ilman purkukoodia. Purkukoodi séilytetddn suljettuna professori Risto Tuomisen
arkistossa.

Ymmarrén, ettd osallistumiseni tdhdn tutkimukseen on tiysin vapaachtoista. Minulla
on oikeus milloin tahansa tutkimuksen aikana ja syytd ilmoittamatta keskeyttda tutki-
mukseen osallistuminen. Tutkimukseen osallistuminen, siitd kieltdytyminen tai sen kes-
keyttdminen ei vaikuta jatkohoitooni. Olen tietoinen siité, ettd minusta keskeyttimiseen
mennessi kerittyja tietoja kdytetdan osana tutkimusaineistoa.

Allekirjoituksellani vahvistan osallistumiseni tdhan tutkimukseen ja suostun vapaaehtoi-
sesti tutkimushenkiloksi.

potilaan allekirjoitus paiviys

nimen selvennys henkil6tunnus
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Suostumus vastaanotettu

tutkijaldédkarin allekirjoitus paivéys

nimen selvennys

Pyrkikdd vastaamaan kaikkiin teitd koskeviin kysymyksiin. Kirjoittakaa vastauksenne
kysymyksen peréssd olevalle viivalle, ympyrdikéd itsednne koskeva tieto tai merkitkadd
janalta se kohta joka parhaiten kuvaa omaa tilannettanne.
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Taustatiedot
1. Ikd vuotta
2. Sukupuoli a)nainen b) mies

3. Minka kaupungin tai kunnan alueella nykyisin asutte?

4. Kuinka monta henkil64 asuu teiddn lisdksenne samassa taloudessa kanssanne tilld hetkelld?
henkildd , joista lapsia ja aikuisia

5. Merkitkdd ympyrdimalla alla olevista vaihtoehdoista se joka parhaiten kuvaa teidén ja kans-
sanne asuvien perheenjidsenten yhteenlaskettuja nettotuloja kuukaudessa (siis kiteen jadvia
osuuksia verojen vihentimisen jélkeen)?

a) alle 900 euroa f) 1700-1899 euroa k) 2700-2899 euroa

b) 900-1099 euroa g) 1900-2099 euroa 1) 2900-3099 euroa

c) 1100-1299 euroa  h) 2100-2299 euroa m) 3100-3299 euroa

d) 1300-1499 euroa 1) 2300-2499 euroa n) 3300-3499 euroa

e) 1500-1699 euroa  j) 2500-2699 euroa 0) 3500 euroa tai enemmaén
Tyo ja elike

6. Oletteko télld hetkelld padasiassa a) tydssé b) eldkkeelld c) tyoton d) opiskelija
(voitte valita useamman teitd koskevan vaihtoehdon)

7. Jos olette tyoelamisséd, mikéd on timanhetkinen padasiallinen tyotehtdavinne?

8. Kuinka monta tuntia arvionne mukaan teette talla hetkelld ansiotydtianne viikossa? tuntia

9. Jos olette eldkkeelld tai muuten ette ole talld hetkelld tydelaméssd miké on ollut aiempi paa-
asiallinen tydtehtdvanne?

10. Jos olette eldkkeelld, oletteko a) sairauseldkkeelld b) vanhuuseldkkeelld

11. Jos olette eldkkeelld, oletteko oman arvionne mukaan elékkeelld padasiassa psoriasiksen takia
a) kylla b)ei

Terveyspalveluiden kiytto

12. Kuinka monta vuotta teilld on oman arvionne mukaan ollut psoriasis? vuotta

13. Mikali teilld on muita pitkdaikaissairauksia, luetelkaa ne alla olevalle viivalle

14. Merkitkad alla oleviin kohtiin mité terveyspalveluita olette kdyttédnyt psoriasiksen vuoksi ja
kuinka monta vastaanottokdyntid ndissd paikoissa teilld on yhteensa ollut viimeksi kuluneen
vuoden aikana?

TYKS
vastaanottokdyntid, joista 144karilld  ja hoitajalla
oma terveyskeskus

vastaanottokdyntid, joista ladkarilla ja hoitajalla
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tydterveyshuolto

vastaanottokdyntid, joista lddkérilla ja hoitajalla
yksityinen palveluntarjoaja

vastaanottokdyntid, joista ladkarilla ja hoitajalla
joku muu, mika

vastaanottokdyntia, joista ladkarilla ja hoitajalla

15.Kuinka monta tuntia arvioisitte viettdineenne kussakin alla mainitussa terveydenhuollon
yksikossé psoriasiksen vuoksi viimeksi kuluneen vuoden aikana?

a) TYKS tuntia

b) oma terveyskeskus tuntia

¢) tydterveyshuolto tuntia

d) yksityinen palveluntarjoaja tuntia

e) joku muu, mika S tuntia

16. Kuinka paljon arvioisitte, ettd teille on koitunut itsellenne maksettavia kustannuksia kussakin
alla mainitussa terveydenhuollon yksikossa psoriasiksen vuoksi asioimisesta viimeksi kulu-
neen vuoden aikana?

a) TYKS euroa

b) oma terveyskeskus euroa

¢) tydterveyshuolto euroa

d) yksityinen palveluntarjoaja euroa

e) joku muu, mika ) euroa

17. Kuinka pitkd yhdensuuntainen matka teilld on oman arvionne mukaan kodistanne kuhunkin
alla mainittuun terveydenhuollon yksikkdon, jota olette kéyttinyt viimeksi kuluneen vuoden
aikana psoriasiksen vuoksi?

a) TYKS kilometria

b) oma terveyskeskus kilometria

c¢) tydterveyshuolto kilometria

d) yksityinen palveluntarjoaja kilometrid

e) joku muu, mika s kilometria

Tyon muutokset

18.Onko teilld tySuranne aikana psoriasikseen sairastumisenne jélkeen ollut psoriasiksesta
johtuvia tyopaikan vaihdoksia? a)ei b) kylld
jos on, niin kuinka monta
jos on, niin miksi

19. Oletteko joutunut ty6uranne aikana muuttamaan tai muokkaamaan tydtidnne psoriasiksen
takia?
a)ei  b)kylld
jos olette, niin
miten

Sairauspoissaolot ja sairaana tyoskentely

20. Kuinka monta tuntia arvionne mukaan olette ollut poissa toistd viimeksi kuluneen 4 viikon
aikana psoriasiksesta johtuen? tuntia
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21. Kuinka monta tuntia olette ollut tydssé viimeksi kuluneen 4 viikon aikana vaikka olisittekin
ajatellut ettd psoriasiksesta johtuen teiddn olisi pitdnyt jadda kotiin, eli olette ollut ’sairaana
toissd™? tuntia

22. Merkitkad alla olevalle janalle X sithen kohtaan, joka parhaiten kuvaa kisitystinne siiti,
kuinka paljon koette tyOskentelytehonne alentuneen psoriasiksesta johtuen viimeksi
kuluneen 4 viikon aikana, niiné tunteina kun olitte ”’sairaana toissa”

Ei lainkaan 0 100 Asrimmaisen paljon

23.Kuinka monta tuntia olette ollut poissa toistd viimeksi kuluneen 4 viikon aikana muista
terveydellisisti syistd kuin psoriasiksesta johtuen? tuntia

24, Kuinka monta tuntia olette ollut tydsséd viimeksi kuluneen 4 viikon aikana vaikka olisittekin
ajatellut ettd muista terveydellisisti syistd kuin psoriasiksesta johtuen teiddn olisi pitdnyt
jéada kotiin, eli olette ollut ”sairaana tdissa”? tuntia

25. Merkitkaa alla olevalle janalle X siithen kohtaan, joka parhaiten kuvaa kasitystinne siitéd, kuinka
paljon koette tyoskentelytehonne alentuneen muista terveydellisistii syisté kuin psoriasiksesta
johtuen viimeksi kuluneen 4 viikon aikana, niind tunteina kun olitte “’sairaana tdissd”?

Ei lainkaan 0 100 Adrimmiisen paljon

Ty6ssé suoriutuminen

26. Merkitkad alla olevalle janalle X sithen kohtaan, joka parhaiten kuvaa kisitystinne siité,
kuinka hyvin suoriudutte tavanomaisista tydtehtédvistinne nyt kun teilld on psoriasis?
Ei lainkaan 0 100 Adrimmaéisen hyvin

27. Merkitkad alla olevalle janalle X sithen kohtaan, joka parhaiten kuvaa kasitystidnne siita,
kuinka hyvin suoriutuisitte tavanomaisista tyotehtévistdnne, mikéli teilld ei olisi psoriasista?
Ei lainkaan 0 100 Adrimmadisen hyvin

28. Minka tyotehtdvien suorittamista koette psoriasiksen erityisesti haittaavan?

Kotitoimista suoriutuminen

29. Merkitk&d alla olevalle janalle X siihen kohtaan, joka parhaiten kuvaa késitysténne siité, kuinka
hyvin suoriudutte kotitoimista tai péivittdisistd askareistanne nyt kun teilld on psoriasis?
Ei lainkaan 0 100 Adrimmadisen hyvin

30. Merkitkédd alla olevalle janalle X siihen kohtaan, joka parhaiten kuvaa kisitystdnne siité,
kuinka hyvin suoriutuisitte kotitoimista tai paivittdisistd askareistanne, mikéli teilld ei olisi
psoriasista?

Ei lainkaan 0 100 Adrimmiisen hyvin

31.Minka kotitoimien tai péivittdisten askareiden suorittamista koette psoriasiksen erityisesti
haittaavan?

Siivous

32.Kuinka monta minuuttia arvionne mukaan olette itse kéyttdnyt siivoukseen viimeksi
kuluneen viikon aikana? minuuttia



Appendices 93

33. Kuinka monta minuuttia arvionne mukaan olisitte itse kdyttdnyt siivoukseen mikali teilld ei
olisi psoriasista? minuuttia

Pyykinpesu

34.Kuinka monta minuuttia arvionne mukaan olette itse kdyttinyt pyykinpesuun viimeksi

kuluneen viikon aikana? minuuttia

35.Kuinka monta minuuttia arvionne mukaan olisitte itse kéyttdnyt pyykinpesuun viimeksi
kuluneen viikon aikana mikéli teilld ei olisi psoriasista? minuuttia

Ihon hoito

36. Kuinka monta minuuttia arvionne mukaan olette kéyttinyt ihon hoitoon psoriasiksen vuoksi

viimeksi kuluneen viikon aikana? minuuttia

37.Kuinka monta minuuttia arvionne mukaan olisitte kiyttdnyt ihon hoitoon viimeksi kuluneen
viikon aikana, mikéli teilld ei olisi psoriasista? minuuttia

Avuntarve

38. Saatteko kotitoimiinne tai pdivittdisten askareittenne hoitamiseen omaisten tai ulkopuolisten
apua psoriasiksen vuoksi? a) ei  b) kylla
Jos saatte, niin mihin

39. Kuinka monta minuuttia viikossa saatte apua? minuuttia viikossa

40. Kuinka paljon téstd avusta aiheutuu teille arvionne mukaan teiddn itse maksettavia kustan-
nuksia kuukaudessa? euroa kuukaudessa

41. Saatteko omasta mielestinne tarpeeksi apua kotitoimiinne tai pdivittdisten askareittenne
hoitamiseen? a) kyllda D) ei

42.Jos ette, montako minuuttia lisdd apua omasta mielesténne tarvitsisitte viikossa?
minuuttia viikossa

Harrastukset ja vapaa-ajan vietto

43. Kirjoittakaa alla olevalle viivalle pddasialliset harrastuksenne tai vapaa-ajanviettotapanne

44. Kuinka monta tuntia viikossa kéytétte arvionne mukaan aikaa ylld mainitsemiinne harrastuksiin
tai vapaa-ajanviettotapoihin? tuntia viikossa

45.Kuinka monta tuntia arvionne mukaan kéyttéisitte ylli mainitsemiinne harrastuksiin tai
vapaa-ajanviettotapoihin, mikéli teilla ei olisi psoriaasia? tuntia viikossa

46. Merkitkaé alla olevalla janalle X siithen kohtaan, joka parhaiten kuvaa késitystanne siitd kuin-
ka hyvin olette oman arvionne mukaan kyennyt suoriutumaan nykyisisté harrastuksistanne tai
vapaa-ajan vietostanne nyt kun teilld on psoriaasi?

Ei lainkaan 0 100 Adrimmaisen hyvin
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47. Merkitkaa alla olevalle janalle X siihen kohtaan, joka parhaiten kuvaa késitysténne siitd kuin-
ka hyvin oman arvionne mukaan suoriutuisitte nykyisistd harrastuksistanne tai vapaa-ajan
vietostanne jos teilld ei olisi psoriasista?

Ei lainkaan 0 100 Adrimmiisen hyvin

48. Oletteko joutunut vihentdmain jotain harrastusta tai vapaa-ajan viettoa psoriaasin vuoksi?
a) ei b) kylla
jos olette ,mitd

49.Oletteko joutunut kokonaan luopumaan jostain harrastuksesta tai vapaa-ajan vietosta
psoriaasin takia?
a) ei b) kylla
jos olette, misté

Kiitos vaivanniostinne!

Tarkastakaa vield, ettd olette vastannut kaikkiin teitd koskeviin kysymyksiin.

Alla oleville viivoille voitte vield halutessanne vapaasti kirjoittaa kommenttejanne tai mielipitei-
tdnne psoriaasin hoidosta, hoidon kustannuksista ja psoriaasista potilaalle aiheutuvista taloudel-
lisista ja muista rasitteista. Kaikki viestit tullaan yliopistolla kirjaamaan sellaisenaan ja toimitta-
maan nimettominid TYKS:n vastuuhenkilon tiedoksi.

Vapaat kommentit

Lopuksi postittakaa timi lomake mukana tulleessa vastauskuoressa suoraan meille Turun yliopis-
ton Terveydenhuollon tutkimusyksikkoon. Postimaksu on jo valmiiksi maksettu, postimerkkié ei
tarvita.



	Abstract
	Tiivistelmä
	Table of Contents
	Abbreviations and Terminology
	List of Original Papers
	1.	Introduction
	2.	Frame of Reference
	3.	Review of Literature
	3.1.	Psoriasis
	3.1.1.	Measurement of psoriasis severity
	3.1.2.	The costs of psoriasis treatment


	3.2.	Health service providers costs
	3.2.1.	Inpatient or outpatient treatment
	3.2.2.	The cost of hospitalizations
	3.2.3.	Proportion and length of hospitalizations
	3.2.4.	Background factors affecting hospitalization costs
	3.2.5.	Outpatient treatment
	3.2.6.	Location of care


	3.3.	Psoriasis treatment patterns and typical costs of therapies
	3.3.1.	Topical medications
	3.3.2.	UV-Phototherapy
	3.3.2.1.	Costs of UV-phototherapy to health service providers
	3.3.2.2.	Costs of UV-phototherapy to patients 
	3.3.2.3.	Home UV-phototherapy
	3.3.2.4.	Risks of UV-phototherapy

	3.3.3.	Traditional systemic medications
	3.3.3.1.	Methotrexate
	3.3.3.2.	Ciclosporin
	3.3.3.3.	Acitretin

	3.3.4.	Biologics 
	3.3.4.1.	Trends in therapy

	3.3.5.	Non-treatment
	3.3.6.	Treatment failure 


	3.4.	The economic burden of psoriasis to patients
	3.4.1.	Time required for skin care
	3.4.2.	Household chores and assistance
	3.4.3.	Travel Costs


	3.5.	Productivity costs
	3.5.1.	Types of productivity losses
	3.5.2.	Impact of patient characteristics
	3.5.3.	Structured questionnaires – measuring productivity losses
	3.5.4.	Converting productivity losses to monetary values
	3.5.5.	Improving productivity – biologic medications
	3.5.6.	Productivity losses – UV-phototherapy 
	3.5.7.	Absenteeism
	3.5.7.1.	Impact of patient characteristics on absenteeism
	3.5.7.2.	Time frame

	3.5.8.	Presenteeism
	3.5.8.1.	Background factors associated with presenteeism
	3.5.8.2.	Causes of presenteeism
	3.5.8.3.	Measuring presenteeism
	3.5.8.4.	Time frame for estimating presenteeism
	3.5.8.5.	Conversion of presenteeism into monetary values



	3.6.	Cost of psoriasis compared to other illnesses
	3.7.	Finnish healthcare system
	3.7.1.	Reimbursement system for medications


	4.	Aims of the Study
	5.	Material and Methods
	5.1.	Patient sample
	5.2.	Data gathering
	5.3.	Questionnaire
	5.4.	Medical records
	5.5.	Medications
	5.6.	Patient categorisation in original articles
	5.7.	I Treatment costs in a tertiary level clinic 
	5.8.	II The Costs to a Patient
	5.8.1.	Time cost
	5.8.2.	Clinical data
	5.8.3.	Pharmaceuticals
	5.8.4.	Travel costs and time
	5.8.5.	Visit time
	5.8.6.	Visiting charges


	5.9.	III The costs of medications
	5.9.1.	Treatment options
	5.9.2.	Medication costs


	5.10.	IV The costs of productivity losses
	5.11.	Statistical analyses
	5.12.	Ethical considerations

	6.	Results
	6.1.	Patient characteristics 
	6.2.	Treatment options (III)
	6.3.	Medication costs (II & III)
	6.4.	Costs of UV-phototherapy (I & II)
	6.5.	Other visit costs (I & II)
	6.6.	Costs to patients (II)
	6.7.	Productivity losses (IV)
	6.8.	Severity of psoriasis and effect on quality of life (I – IV)

	7.	Discussion
	8.	Conclusions
	9.	Acknowledgements
	10.	References
	11.	Appendices
	11.1.	Appendix 1.
	11.2.	Appendix 2.



 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: fix size 6.929 x 9.843 inches / 176.0 x 250.0 mm
     Shift: none
     Normalise (advanced option): 'original'
      

        
     -4
            
       D:20150206130427
       708.6614
       B5
       Blank
       498.8976
          

     Tall
     1
     0
     No
     1091
     515
    
     QI2.9[QI 2.9/QHI 1.1]
     None
     Left
     2.8346
     -0.2835
            
                
         Both
         7
         AllDoc
         9
              

       CurrentAVDoc
          

     Uniform
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus3
     Quite Imposing Plus 3.0k
     Quite Imposing Plus 3
     1
      

        
     0
     128
     127
     128
      

   1
  

 HistoryList_V1
 qi2base





