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Chapter 1

General introduction
Background of this thesis
This thesis is a reflection of my commitment as a research nurse, Master of Science and
hereafter coordinator of clinical research focused on care for patients with psoriasis. Because
psoriasis is a chronic disease, patients suffering from psoriasis have to cope with a life-long
disease. It is important that patients are able to express and share their needs, experiences
and expectations in the treatment decisions in daily clinical practice. Approximately one-third
of the patients will develop the disease during childhood. Furthermore, the natural course of
the disease is characterized by periods of flares and remissions. The journey of the patient is
unique for every patient. So, in the real world personalized and patient-centered care should
be the cornerstone of optimal healthcare in psoriasis.
This disease has no definite cure, treatments are mainly focused on disease-control and
prevention of flares. The treatment that works for one patient might be disadvantageous for
another. The treatment has to be adapted to the patient’s personal situation at that moment.
In order to give patient-centered care, it is important to get insight into the needs,
experiences and expectations of patients by means of validated patient reported outcomes
measures (PROMs). Investigating these patient reported outcomes (PROs) will also stimulate
patients’ involvement in their care. Furthermore, it would be of importance to adjust the
treatment of psoriasis to the individual immunological characteristics of the disease in a
disease as heterogeneous as psoriasis. Despite the availability of an increasing number of
treatment options, there are no biomarkers yet available as tools to assign the perfect
treatment that fits the patient’s disease best.
In this thesis, I focused on clinical severity assessment of psoriasis, on evidence from daily
clinical practice regarding systemic psoriasis treatments, and on believes of the patient in real
clinical practice, in order to contribute from my expertise as nursing scientist to personalized
care. I searched for means to personalize the treatments for patients with psoriasis by
exploring the possibilities to adjust the most used existing psoriasis severity score PASI
(Psoriasis Area and Severity Index) to the patients’ situation. Therefore the Low Psoriasis Area
and Severity Index (low PASI) for patients with a minimal skin disease and the Simplified
Psoriasis Index (SPI) for children were investigated. In addition, I assessed the beliefs about
medicines in psoriasis patients and the reasons why patients discontinued their treatment.
11

This knowledge will provide possibilities for healthcare providers to personalize the care for
patients with psoriasis and to facilitate participation of patients in their treatment decisions.

1. Introduction
Psoriasis is a chronic, immune-mediated inflammatory skin disease, affecting 2-3 % of the
population in western countries.1 The prevalence of psoriasis varies in relation to age, ethnic
background, environmental conditions and geographic location. Countries more distant to the
equator are more affected than those located closer to the equator. 1
The prevalence in children (aged < 18 years) ranges worldwide from 0% (Taiwan) to 2.1%
(Italy)2 and in adults from 0.91% (USA) to 8.5% (Norway). 1 The prevalence in children
increases in a linear way from the age of 1 year (0.12%) to the age of 18 years (1.24%). 3
Gender seems to play no role in the prevalence of the disease. 1 Furthermore, it has been
shown that males seem to have more severe forms of psoriasis than females. 4 About a third of
the patients will develop the disease during childhood 5, and more than 50% before the age of
40 years.6,7
There are different types of psoriasis 8, but the most common is plaque psoriasis, also known
as psoriasis vulgaris. Approximately 90% of the patients suffering from psoriasis have plaque
psoriasis.8 In this thesis we will focus on plaque psoriasis only, and we will refer to it as
‘psoriasis’.
Psoriasis is characterized by sharply demarcated, erythematous plaques, usually covered with
white or silver scales. The distribution and morphology of the plaques are different in children
than in adults. In adults the plaques are generally distributed over the elbows, knees and
scalp, but they can also be present on the rest of the body. 5,6 In children the scalp, facial and
flexural regions (diaper area) are more frequently involved than in adults.2,9-11 The lesions are
smaller, thinner and less scaly than in adults.11
This disease is not always limited to the skin. Psoriasis is regarded as a systemic inflammatory
disease which can be associated with several comorbidities, such as psoriatic arthritis,
metabolic syndrome, cardiovascular disease, and psychological disorders, such as
depression.8,12-16
The diagnosis of psoriasis is mainly based on the clinical examination of the skin and the
recognition of specific patterns of the disease. 6,17,18 However, a skin biopsy for histopathology
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the clinical diagnosis is required.

2. Measurement of disease severity
At least 53 different measurement tools have been identified to assess the severity of
psoriasis. However, there is a lack of validation of many of these measures.19 The most
commonly used tools in clinical trials and in daily practice for the assessment of the severity of
psoriasis and treatment effects, are based on the area affected: body surface area (BSA).19
Often, a combination of the BSA and the severity of individual lesions in predefined regions is
used, also known as the Psoriasis Area and Severity Index (PASI). 20 Another well known tool to
assess severity of psoriasis is only based on the overall psoriasis severity: the Physician Global
Assessment (PGA).21,22
The BSA measures the affected area through an estimation of the number of patients’
‘handprints’ of affected areas in relation to the whole body surface. 23,24 One ‘handprint’
represents approximately 1% of the BSA. 19,23,24 The PASI is a widely used measure to score the
severity of psoriasis.
The PASI incorporates severity scores (average scores): erythema (E), induration (I) and
desquamation (D), and extent scores (A); affected area (BSA).

Severity scores E, I, D

Affected area (A)

Area score

0 (absent)

None

0

1 (mild)

< 10 %

1

2 (moderate)

10 - 29 %

2

3 (severe)

30 – 49 %

3

4 (very severe)

50 – 69 %

4

70 – 89 %

5

90 – 100 %

6

The PASI score ranges from 0 72. A higher score reflects a more severe psoriasis. The PASI
score is calculated by the following formula:
0.1 x (EH + IH + DH)AH + 0.2 x (EU + IU + DU)AU + 0.3 x (ET + IT + DT)AT + 0.4 x (EL + IL + DL)AL.20
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can have additional value when the clinical presentation is atypical or when a confirmation of

The PGA assesses the overall psoriasis severity using an ordinal scale ranging from ‘clear’ to
‘very severe psoriasis’. There are several versions of the PGA, but the most used in clinical
trials are the 5, 6 or 7-point scale.19
Measuring psoriasis is usually based on the measurement of the disease severity and the
extent of the disease, but not on the impact of the disease on the patient’s life. Psoriasis is a
chronic disease that not only affects the skin, but that also can have an immense impact on
physical, emotional and social well-being of patients.25-27 Patients with moderate to severe
psoriasis have a quality of life (QoL) impairment similar to patients with other chronic
diseases, such as arthritis, asthma or diabetes. 28-30 Furthermore, they have higher risk of
developing psychological disorders, including depression and anxiety. 25,31-33
Despite de fact that several tools are developed to assess the severity of the disease, only one
of them combines severity and QoL aspects of the disease, namely the Simplified Psoriasis
Index (SPI).22,34-36 The SPI is derived from the Salford Psoriasis Index. 35,37 It consists of three
domains: (a) a disease severity domain (SPI-s), (b) a psychosocial impact domain (SPI-p) and (c)
a historical course and response to therapeutic interventions domain (SPI-i). The SPI-s (a)
combined the current severity and the extent of the disease. The SPI-s (a) is calculated by
multiplying the psoriasis extent score (0 10) by an overall average severity score (0 5). The
SPI-p (b) is measured by a Likert scale (0 10). The SPI-i (c) consists of four questions about
historical course and six questions about previous psoriasis treatments. The total score of the
SPI is presented as three separate scores for SPI-s (0 50), SPI-p (0 10) and SPI-i (0 10). The SPI
can be assessed by the health professional (proSPI) of by patient self-assessment (saSPI). The
validation and reliability of the SPI have already been shown in adult psoriasis patients. 35 In
pediatric psoriasis, data on the validation of the SPI did not exist. The validation of the SPI for
pediatric psoriasis is described in this thesis.

3. Effectiveness of psoriasis treatments
Most evidence on the effectiveness of psoriasis’ treatments is based on results from
randomised controlled trials (RCTs). This evidence is based on a patient population selected
under strict inclusion- and exclusion criteria. Patients and treatment strategies in real world
differ, and perhaps are more complex than in RCTs. Due to several other problems such as
comorbidities or polypharmacy, the evidence of RCTs cannot automatically be generalized to
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practice which can be used as complementary evidence to RCT evidence.
The mostly used tool to measure the effectiveness of psoriasis treatment in clinical trials is the
PASI score. A PASI75 (75% of PASI reduction from baseline of the treatment) is often used as a
primary endpoint to evaluate the effectiveness of the therapy. 22 Since the introduction of
newest generation of treatments for psoriasis, such as the biologics targeting IL-17 and IL-23,
more patients are able to achieve a PASI90 (90% of PASI reduction compared to the start of
the treatment). In case of achievement of a very high PASI reduction, only very small areas of
the skin in a body region remain affected. In case of minimal disease activity, the PASI score is
less sensitive. This has to do with the problem that the lowest possible value of the subscore
of the PASI for area is 1, which means that an area < 10% is affected. 19,40 This means that the
distinction cannot be made between 1 or 10% of affected area. Thus, changes in affected
areas between 1 and 10% cannot be assessed by the existing PASI. It is therefore crucial to
develop a modified PASI for the small affected areas. For that reason, we developed a refined
PASI score for psoriasis for small affected areas: The Low PASI, which is described in this
thesis.

4. Patient reported outcomes measures (PROMs)
Patient reported outcomes (PROs) are designed to capture outcomes that are clinically
relevant and meaningful to patients. Well known examples of PROs include quality of life and
health status measures, patient satisfaction and experience. The common element of PROs is
that they are based on the patient’s own perspective, without interpretation by healthcare
providers or anyone else.41 PRO data may be collected via self-administered questionnaires or
through patient interviews. A PRO is any report coming directly from the patient. Patient
reported outcome measures (PROMs) are the tools or instruments used to measure PROs. 42
Well known and commonly used PROMs in dermatology are the Dermatology Life Quality
Index (DLQI) in adults43 and the Children’s Dermatology Life Quality Index (CDLQI) in children
(4 to 16 years).44 Both questionnaires measure the patients’ quality of life in skin diseases
such as psoriasis over the last week.43,45,46 The DLQI and the CDLQI consist of 10 questions. 43,44
Although some questions in the CDLQI differ from the DLQI, most are similar. 44 Both
questionnaires cover six domains (symptoms and feelings, daily activities leisure, work or
school (school or holidays in de CDLQI), personal relationships (DLQI contains a question
15
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patients in daily clinical practice. 38,39 In this thesis we analysed data based on daily clinical

about sexuality whereas the CDLQI questions sleep disturbance), and the side effects of
treatment. Each question is scored on a four-point Likert scale (0: not at all; 1: only a little; 2:
quite a lot; 3: very much).43,44 The total score of both questionnaires ranges from 0-30.43-45
More impairment of QoL is indicated by higher scores. 43,44,47 The DLQI and CDLQI both have
limitations and do not capture the attitudes of patients towards medicines. This attitude is
relevant for the adherence to a treatment. 48 Adherence has been found to be important to
prevent treatment failures and worsening of a disease.49 In psoriasis, patient’s adherence
seems to be poor, regardless of the type of treatment. 50,51 Therefore, we attempted to get
insight into the attitudes towards medicines of patients with psoriasis treated with
methotrexate or biologics and the possible factors affecting these beliefs. For this purpose we
used the Beliefs about Medicines Questionnaire Specific (BMQ-Specific).52 The BMQ-Specific
questionnaire has shown to be related to adherence to medicines among patients.48,52,53 The
BMQ- Specific consists of two five-item scales assessing ‘Necessity’ and ‘Concerns’ regarding
the prescribed medication. Each item is measured on a 5-point Likert scale ranging from
‘strongly disagree’ (= 1) to ‘strongly agree’ (= 5) with ‘uncertain’ in the middle. The sum of the
scores of the individual items of the Necessity scale and Concerns scale are used to calculate
each scale score. The scales scores range from 5 to 25. A higher score on the Necessity scale
reveals stronger beliefs in the necessity of that particular medication, while a higher score on
the Concerns scale indicates stronger concerns about that particular medication. 48,52

5. Treatments for psoriasis
Until now, psoriasis has no cure and its course is unpredictable. The current treatment arsenal
is focused on control of the disease. 17 There are different treatment options for psoriasis
ranging from topical therapies to phototherapy, and from conventional systemic therapies to
biologics. A global overview of these treatments is presented below.
Topical therapies
In general, topical therapies are the first step in the treatment of psoriasis. 17,54-56 They can be
used as monotherapy or in combination with other topical or systemic therapies. The choice
between the different topical therapies depends on the part of the body treated (e.g., for
facial psoriasis a mild steroid or a calcineurin inhibitor is preferred, due to the high risk of skin
atrophy of potent steroids in these areas). The following topical therapies are used for
16

corticosteroids and vitamin D analogues (e.g., bethametasone dipropionate plus calcipotriol),
coal tar and dithranol. Calcineurin inhibitors (tacrolimus and pimecrolimus) are used for facial,
flexural and genital psoriasis.17,55-57 When topical therapy fails, phototherapy, conventional
systemic therapies, and/or biologics are usually prescribed.
Phototherapy
Phototherapy includes broadband UVB, narrowband UVB and UVA. The most used form of
phototherapy is narrowband UVB therapy. Sixty-three to 75% of the patients treated 2
times/week achieve a ‘clearance’ within 20 weeks of treatment. 55,56,58 Oral 8methoxyPsoralen-UVA (PUVA) is more effective than UVB, but is less used due to its increased
risk of inducing skin cancer.55,56,58 Seventy-five to 90% of patients achieve near clearance after
12-16 weeks.55 Phototherapy is generally offered in an outpatient clinic and is time-consuming
for the patient. The patient has to attend hospital 2-3 times per week for up to 3 months or
longer.17 However, there is the possibility of providing home narrowband UVB therapy. Home
UVB therapy seems to be equally safe and effective as UVB therapy administered in an
outpatient setting, and increases treatment satisfaction. 58,59
Conventional systemic therapies
Conventional systemic therapies used for psoriasis treatment are acitretin, cyclosporine,
fumarates and methotrexate.54,55 All of them are administered orally in the treatment of
psoriasis, except for methotrexate that can be administered orally, subcutaneously or
intramuscularly.55
Acitretin
Acitretin is a retinoid (vitamin A derivate). Its efficacy as monotherapy is lower than the other
conventional systemic therapies; 25-41% of the patients achieve PASI75 after 8-12 weeks of
treatment (10-75 mg/day). This treatment can be used in combination with phototherapy or
with certain biologics.55,56 Acitretin may be prescribed for the treatment of erythrodermic and
pustular forms of the disease.54,56
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psoriasis: mild to very potent steroids, vitamin D3, vitamin D analogues and combinations of

Cyclosporine
Cyclosporine is an immunosuppressive agent, a calcineurin inhibitor. It induces a rapid
response.17 Twenty to 71% of patients with psoriasis reached PASI75 after 8-16 weeks of
treatment (2.5-5 mg/kg/day).55 Long-term use is not recommended in psoriasis patients due
to the development of nephrotoxicity and hypertension. 55,56,60
Fumarates
Fumarates, or fumaric acid esters, are widely used treatments in Germany and in the
Netherlands. Fifty to 70% of the patients achieved PASI75 after 16 weeks of treatment. 55,58
Regular blood control is required, especially for checking adverse events, such as longstanding
lymphopenia that can increase the risk for the development of leukoencephalopathy. In
general, fumarates are suitable for long-term psoriasis treatment.55,58
Methotrexate
Methotrexate (MTX), a folic acid antagonist, is the most commonly used conventional
systemic therapy for psoriasis and has a long track record of use. This treatment can be used
for a long time, but its side-effects are often a reason for discontinuation, in particular the
potential risk of inducing liver fibrosis and cirrhosis.56 However, several studies confirm a low
incidence of liver fibrosis in patients with psoriasis using methotrexate. 61,62 Thirty-five to 73%
of the patients achieve a PASI75 after 16 weeks of treatment (15 to 22.5 mg/week). 55 In this
thesis we will focus on the drug survival of methotrexate and the factors influencing its
discontinuation split for side-effects or ineffectiveness. The data for the analysis of the drug
survival study were extracted from a daily clinical practice registry, the MTX-CAPTURE.
The MTX-CAPTURE registry (Continuous Assessment of Psoriasis Treatment Use Registry) is a
prospective, longitudinal, long-term, single centre registry of adult patients with psoriasis
treated with methotrexate. It was set up in 2010 at the department of Dermatology of the
Radboud university medical center. In this registry daily clinical practice data on effectiveness,
safety and impact on QoL of all adult patients treated with methotrexate as systemic therapy
visiting the outpatient clinic are collected.
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In the last fifteen years, the therapeutic options for moderate to severe psoriasis have
increased with the introduction of biologics and SMI in daily clinical practice. Biologics and
SMI are also called the new generation treatments for psoriasis.
The ‘oldest’ currently used biologics approved by the European Medicine Agency (EMA) for
the treatment of plaque psoriasis in adults are: adalimumab, etanercept and infliximab, which
are TNF-α-inhibitors. A couple of years later ustekinumab, a biologic targeting IL12-IL23, was
also approved. In the past two years, the therapeutic options have been broadened with the
introduction of biologics targeting IL17 (secukinumab, ixekizumab, brodalumab), and IL23
(guselkumab, risankizumab and tildrakizumab). In the meantime, the small molecule inhibitor
apremilast has been approved for the treatment of psoriasis.63 All these treatments are
suitable for long-term treatment.
In this thesis we will focus on the effectiveness of the first four approved biologics;
adalimumab, etanercept, infliximab and ustekinumab. This thesis will not cover anti-IL17 and
anti-IL23 biologics and apremilast, because these treatments were either not approved at the
start of this thesis, or data were too limited at that time.
Adalimumab
Adalimumab was approved by the EMA in December 2007 for the treatment of
psoriasis.55,56,58 It is a fully human immunoglobulin G1 (IgG1) monoclonal tumour necrosis
factor-alpha (TNF-α) antibody.63,64 Adalimumab is injected subcutaneously by the patient in a
dose, initially approved of 80 mg at week 0, 40 mg at week 1, followed by 40 mg every other
week. Recently, a maintenance dose of 40 mg every week has also been approved. Results of
systematic reviews showed that 53 to 80% achieve a PASI75 after 16 weeks of
treatment.55,56,58
Etanercept
Etanercept was approved in September 2004 for the treatment of psoriasis. It is a fully human
dimeric fusion protein.63,64 Etanercept is injected subcutaneously by the patient in a dose of
50 mg biweekly during 12 weeks, followed by 50 mg once weekly or 25 mg biweekly. Results
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Biologics and small-molecule inhibitors (SMI)

of a systematic review showed that thirty to 34% achieve a PASI75 at week 12 (2 x 25 mg per
week) and 47 to 49% with 2 x 50 mg/week at week 12 of treatment. 55
Infliximab
Infliximab was approved in September 2005 for the treatment of psoriasis. It is a chimeric
(mouse-human) IgG1 monoclonal antibody that binds directly to TNF-α.55,58,64 Infliximab is
administered intravenously in a dose of 5 mg/kg at week 0, week 2, week 6 and every 8
weeks. Infliximab is suitable for long-term treatment. Results of a systematic review showed
that 64 to 88% of patients achieve a PASI75 at week 10 of treatment. 55
Ustekinumab
Ustekinumab was approved in January 2009 for the treatment of psoriasis. It is a fully human
IgG1 monoclonal antibody that blocks the shared p40 protein subunit of the cytokines
interleukin-12 and 23 (IL-12 and IL-23).65 Ustekinumab is injected subcutaneously in a dose of
45 mg (in patients ≤ 100 kg) or 90mg (in patients > 100 kg) at week 0, week 4, and every 12
weeks thereafter. Results of a systematic review showed that 67% percent of patients achieve
PASI75 (45 mg) and 66-76% (90 mg) at week 12.55
Brodalumab, ixekizumab and secukinumab
Brodalumab, ixekizumab and secukinumab are biologics targeting IL-17. They are all very
effective subcutaneous therapies and exert their working through blocking the IL17
pathway.66 Their effectiveness is proved in RCTs and recently also in real world evidence
studies for ixekizumab and secukinumab.67-69 However, this evidence is still limited.
Guselkumab, risankizumab and tildrakizumab
Guselkumab, risankizumab and tildrakizumab are biologics blocking Interleukin 23. Recently,
they have been registered and have become available for the subcutaneous treatment of
patients with psoriasis.66,70,71 Effectiveness is high with a good safety profile in RCTs. Real
world evidence is not available yet.
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Apremilast is a small molecule inhibitor (SMI). Apremilast is the only registered SMI for
psoriasis. It is an oral drug and works through blocking cyclic nucleotide phosphodiesterase E 4
(PDE4).66 First real world evidence is available.72-76
Psoriasis is a chronic disease that often requires long-term treatment. The efficacy and safety
of biologics in long-term treatments for psoriasis have been well established. An important
parameter to evaluate long-term treatments is the drug survival of biologics. For the future, it
is the ambition that treatments are developed which induce true disease modification, not
requiring long-term maintenance treatment.

Thesis aim and outline
The main focus of this thesis is personalization and patient-centered care for patients with
psoriasis. In this thesis we attempted to fill some gaps in the knowledge regarding personalized
and patient-centered care for patients with psoriasis in daily clinical practice.
The first part of this thesis (Chapter 2) concentrates on the refinement of disease severity
outcome measures for patients with psoriasis. First of all the existing PASI is not able to measure
small changes in the affected areas lower than 10%. In this new era of very effective biologics,
there is a need to improve the PASI score also in the area of minimal psoriasis. Therefore, we
developed a refined PASI score for psoriasis patients with small affected areas, the so-called
“Low PASI” (Chapter 2.1). Furthermore, since children and adolescents also experience an
immense impact in their quality of life due to the disease, we aimed to validate the SPI for
children, as this has only been validated for adults with psoriasis. The different domains of SPI:
severity (SPI-s) and psychosocial impact (SPI-p) of the professional (proSPI) and patient selfassessment SPI (saSPI) in children and adolescents with psoriasis were validated (Chapter 2.2).
Adapting this tool to children and adolescents with psoriasis will help healthcare providers to
personalize their care.
The second part of this thesis (Chapter 3) focuses on effectiveness of psoriasis treatments in
daily clinical practice. The knowledge of the effectiveness of treatments in daily clinical practice,
may help healthcare providers in their daily treatment decision-making. Most evidence on the
effectiveness of treatments is based on randomised clinical trials (RCTs), but this evidence is not
directly generalizable to patient in daily clinical practice. Patients in the real world may differ in
21
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many aspects from RCT patients, because they are not selected in accordance with strict
selection criteria. In order to be able to provide patient-centered care, it is essential to have
insight in real world effectiveness evidence. In Chapter 3.1 we reviewed the evidence of
effectiveness of biologics and conventional systemic therapies for psoriasis patients in daily
clinical practice. Chapter 3.2 focuses on long-term drug survival of one of the most used
conventional systemic treatment modalities for psoriasis: methotrexate (MTX). Drug survival is
the period of time a patient remains on a specific drug.77 We prospectively investigated the
drug survival of MTX in patients with plaque psoriasis in real life, split for the two main reasons
for discontinuation: side-effects and ineffectiveness. Furthermore, we attempted to identify
determinants for MTX drug survival.
The third part of this thesis (Chapter 4) we focused on the insight in the patients’ beliefs about
their systemic medicines. Therefore we used an important patient reported outcome measure
(PROM); the Beliefs about Medicines Questionnaire Specific (BMQ-Specific). Personalized and
patient-centered care cannot succeed without the involvement of patients in their own
treatment. Having knowledge of patients’ needs and concerns regarding their prescribed
treatments can help healthcare providers to better understand the patients’ attitudes toward
medicines. With these insight, healthcare providers can introduce the necessary interventions to
help patients to deal with problems and challenges in relation to their treatment. In Chapter 4.1
we explored the beliefs about medicines and the factors that might influence these beliefs in
psoriasis patients treated with MTX or biologics.
In summary, the following aims were defined:
I Refining disease severity outcome measures
1. To develop a refined PASI score for psoriasis patients with small affected areas (Low PASI).
2. To adapt and validate the severity (SPI-s) and psychosocial impact (SPI-p) domains of the
professional (proSPI) and self-assessment (saSPI) versions of SPI for children and adolescents
with psoriasis.
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3. To provide a systematic overview on the current evidence of the effectiveness in daily practice
of biologics and conventional systemic therapies for the treatment of adults with plaque
psoriasis.
4.1 To describe the 5-year drug survival of methotrexate in patients with psoriasis split
for different reasons of discontinuation.
4.2. To identify determinants for drug survival in patients with psoriasis treated with MTX.
III Patients reported outcomes: Insight in the patients’ beliefs about their systemic medicines
5.1 To get insight into the beliefs about medicines in patients with psoriasis treated with MTX
or biologics.
5.2 To explore which factors affect the beliefs about medicines of patients with psoriasis
treated with MTX or biologics.
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II New knowledge about effectiveness of psoriasis treatments in daily clinical practice
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Refining disease severity outcome measures
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A pilot study on the Psoriasis Area and Severity
Index (PASI) for small areas: Presentation and
implications of the Low PASI score
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Abstract
Background: The Psoriasis Area and Severity Index (PASI) is not able to measure small affected
areas in a body region which is important for assessing the performance of high-effective
treatment.
Objective: To present the Low PASI score, show the difference between the classic PASI and
the Low PASI, evaluate the inter-observer agreement of both scores, and compare the two
scores within investigators.
Methods: Cross-sectional study. Two investigators independently assessed the classic PASI
and the Low PASI in 10 patients with mild-to-moderate plaque psoriasis. Differences in
outcome between the two scores were calculated. Intra-class correlation coefficients (ICC)
were used to determine the inter-observer agreement and to compare measurements of the
two scores within both investigators. Prediction limits of 95% for the errors in measurements
were provided.
Results: In both investigators, Low PASI was mean 1.71 and 1.76, whereas the classic PASI was
mean 4.14 and 4.33. The inter-observer agreement (ICC) was excellent for both investigators
in both scores (ICC classic PASI = 0.95 and Low PASI = 0.87).
Conclusion: The Low PASI score allows more possible scores at lower levels of psoriasis extent
(affected areas lower than 10% in a body region) compared to the classic PASI. This new score
may lead to a more precise analysis of treatment responses and may have important clinical
implications.
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Introduction

monitor changes induced by treatment in both clinical trials as well as in daily clinical practice.
The most widely used tool to assess disease severity and extent is the Psoriasis Area and
Severity Index (PASI).1-3 The PASI score is usually calculated before, during and after
treatment, and allows us to determine how well patients with psoriasis respond to that
treatment. Nowadays, for clinical decision making, both the change in absolute PASI is used,
as well as the percentage of PASI improvement such as PASI50. PASI50 denotes a reduction
of 50% of the PASI score of a single patient, compared to the PASI score at the start of the
intervention. Since the introduction of very effective treatments such as the biologics, many
patients reach PASI75 or PASI90 after treatment. At this point, the most important and
widely criticized limitation of the classic PASI score arises, namely that this PASI score is
insufficient to measure and discriminate involved areas lower than 10% of a body region. A
minimal involvement (lower than 10% of the body area involved) will always lead, according
to the classic PASI six-point area scale classification, to an area of 1. 1,4-8 Consequently,
reduction of areas of minimal involvement will not lead to changes in the outcome of the
classic PASI score. However, a change in the severity scores (erythema, induration and
desquamation) of the lesions might change the outcome of the classic PASI score. This means
that the classic PASI score in the smallest involved areas does not give an accurate
representation of the involvement of the affected skin and of the real clinical improvement. 8
For this purpose, a PASI for small affected areas is needed. Therefore, we developed the Low
PASI score, a refined PASI score for psoriasis patients with small involved areas.
For example, a patient with one psoriasis plaque of 8 cm (lower than 10% of the body area
involved) on each body region, with minimal erythema, induration and desquamation, will
have a classic PASI score of 3. If the plaque improves 4 cm (in each body region), without any
change on erythema, induration and desquamation, the absolute score will remain 3.
Although, there is a clinically perceptible improvement, this will not be reflected in the classic
PASI score. This implies that the reduction of the PASI score could easier be reached in a larger
percentage of patients than the present classic PASI score indicates.
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In patients with psoriasis, it is important to measure the severity of the disease in order to

In order to assess the effectiveness of treatments more accurately, it is important to enable a
good assessment of the small involved areas (affected areas lower than 10% of each body
region).
The aim of this study is to present the Low PASI score (a PASI score refined for patients with
small involved areas) and to show the difference between the absolute PASI scores achieved
with the classic PASI and the Low PASI. In addition, to evaluate the inter-observer agreement
of the classic PASI and the Low PASI and to compare the measurements of the two scores
within both investigators.

Methods
Participants
In the period between 1st October 2013 and 6th March 2014, 10 psoriasis patients visiting the
outpatient clinic of the department of Dermatology at the Radboud University Medical Center
were enrolled. Inclusion criteria were: age of at least 18 years, mild-to-moderate plaque
psoriasis, and involvement of at least one body area involvement lower than 10%.
Study design
In this cross-sectional study, two investigators (experienced PASI assessors), independently
assessed the classic PASI score and the Low PASI score of the included patients at the same
day. This study did not required approval from an institutional review board according to
ethics guidelines in the Netherlands.
Psoriasis Area and Severity Index (PASI)
The classic Psoriasis Area and Severity Index (PASI) score assesses the extent and severity of
psoriasis. The extent of psoriasis is measured by the body area involved and the severity by
erythema (E), induration (I) and desquamation (D) of the plaques.
The body area involved is the percentage of area involved in a particular body region. For
calculating classic PASI, the body is divided into four body regions: head (H), upper extremities
(U), trunk (T) and lower extremities (L). These four body regions correspond to approximately
10, 20, 30, and 40% of the total body surface area (BSA), respectively. One percent of the BSA
is for the purpose of clinical estimation equivalent approximately to the total palmar surface
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(palm plus five digits) or a ‘handprint’ of the patient. 9 Converting a handprint (1% BSA) to the
extent of each body region (H = 10%, U = 20%, T = 30% and L = 40%) results in approximately:

1/40 = 2.5% of the lower extremities.
The body area involved in a body region is classified into a six-point scale called area (A): 1, <
10% involvement; 2, 10–29%; 3, 30–49%; 4, 50–69%; 5, 70–89%; 6, 90–100%.
The severity of psoriasis in a body region is the sum of the scores for erythema, induration
and desquamation in that body region, and each is assessed according to a four-point scale: 0,
no symptoms; 1, slight symptoms; 2, moderate symptoms; 3, marked symptoms; 4, very
marked symptoms.
Calculating classic PASI, the classified body area involved (A), and the severity parameters are
assessed for each of the four body regions (H, U, T and L), separately. Subsequently, A and the
disease severity [erythema (E), induration (I) and desquamation (D)] are multiplied, and the
result of this is multiplied by the BSA that corresponds to the assessed body region; 0.1 (H);
0.2 (U); 0.3 (T) or 0.4 (L). The sum of the PASI scores for all four body regions is the total
classic PASI score.
The total classic PASI score is calculated using the following formula:
PASI = 0.1 x (EH+ IH+ DH)AH+ 0.2 x (EU+ IU+ DU)AU + 0.3 x (ET+ IT+ DT)AT+ 0.4 x (EL+ IL+ DL)AL

The total classic PASI score ranges from 0 to 72.1
Low Psoriasis Area and Severity Index (Low PASI)
Low PASI comprises the same components as the classic PASI. To refine the body areas
involved lower than 10%, we divided the area score of the classic PASI into four fractional
components that are reflected in a four-point scale also called area (A): 0.25, 0.1–2.5%
involvement ; 0.50, 2.6–5%; 0.75, 5.1–7.5%; 1, 7.6–9.9%.
This means that an involved area of a half ‘handprint’ (0.5 % of the BSA) on the head (10%),
converted to that body area, as we earlier explained, will result in 0.5/0.1= 5% of the head
involved, this is equivalent of a classified body area involved of A equal to 0.5. In the classical
PASI, this would be an A equal to 1 (Table 1).
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1/10 = 10% of the head, 1/20 = 5% of the upper extremities, 1/30 = 3.3% of the trunk, and

Statistical methods
Linear mixed models were used to study the inter-observer agreement of the PASI and the
Low PASI, separately. Note that a linear mixed model is an extension of a linear regression
model. The dependent variable was the PASI score (Low PASI, respectively). The independent
class variable was investigator (two levels), and the intercept of each patient was treated as a
random variable. The intraclass correlation coefficient (ICC) of agreement with the 95%
confidence interval (CI) and the mean difference between the investigators with 95% CI are
presented.
Similar linear mixed models were used to study differences between the two methods of each
investigator, separately. At this point, the independent class variable was method (two levels:
PASI, Low PASI). Again, the ICC (95% CI) and the mean difference (95% CI) are presented. The
ICC assesses the consistency, or conformity, of measurements made by the two investigators
(the two methods, respectively) measuring the same event simultaneously and
independently.10 Values of the ICC range from 0 to 1, with a higher value indicating better
reliability. ICC less than 0.40 is considered as poor; 0.40 to 0.59 as fair; 0.60 to 0.74 as good,
and 0.75 to 1.00 as excellent. The statistical significance level was set at 0.05. Statistical
analysis was performed using SAS® version 9.2 for Windows® (SAS Institute Inc., Cary, NC).
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Table 1 Upper boundaries conversion table from handprints to classified body area

PASI

Low PASI

HEAD
Body area involved (%)
Handprints
Area

0.1 – 0.9

0.1 - 0.25

0.26 - 0.5

0.51 - 0.75

0.76 - 0.9

<1

≤ 1/4

> 1/4 ≤ 1/2

> 1/2 ≤ 3/4

1

0.25

0.5

0.75

1

0.1 – 1.9

0.1 - 0.5

0.6 - 1

1.1 - 1.5

1.6 - 1.9

<2

≤ 1/2

> 1/2 ≤ 1

>1≤1½

>1½<2

1

0.25

0.5

0.75

1

0.1 – 2.9

0.1 - 0.75

0.76 - 1.5

1.6 - 2.25

2.26 - 2.9

<3

≤ 3/4

> 3/4 ≤ 1 ½

>1½≤2¼

>2¼ <3

1

0.25

0.5

0.75

1

0.1 – 3.9

0.1 - 1

1.1 - 2

<4

≤1

>1≤2

>2≤3

>3<4

1

0.25

0.5

0.75

1

> 3/4 < 1

UPPER EXTREMITIES
Body area involved (%)
Handprints
Area
TRUNK
Body area involved (%)
Handprints
Area
LOWER EXTREMITIES
Body area involved (%)
Handprints
Area

2.1 - 3

3.1 - 3.9

Area score of the classic PASI is classified into a four-point scale. Bold values represent used score system.

Results
Ten patients (five men and five women) participated in this study. The mean age was 41.4
years. The youngest patient was 18 years old and the oldest 65 years old. Table 2 shows the
classic PASI scores and the Low PASI scores for the two investigators. The mean classic PASI
score for investigator 1 was 4.33 (SD 2.06) and for the second investigator 4.14 (SD 2.37). The
mean of the Low PASI scores for investigator 1 was 1.76 (SD 1.14) and for the second
investigator 1.71 (SD 1.15).
The classic PASI scores of the two investigators ranged from 0.8 to 8.5, whereas the Low PASI
scores ranged from 0.3 to 3.9. As can be seen in Table 2, one patient would have had a PASI of
8.5 using the classic PASI score, whereas this would be 3.9 using the Low PASI. Consequently,
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involvement scale in PASI and Low PASI scores in small involved areas.

in this particular patient a difference of 4.6 in the score of the extent and severity of the
disease was achieved by assessing the Low PASI.
Table 2 The observed PASI and Low PASI scores of each patient by investigator.
PASI

LOW PASI

Patient

Inva 1

Inva 2

Inva 1

Inva 2

1

0.8

1.0

0.6

0.8

2

7.3

8.5

3.6

3.9

3

2.8

2.2

1.0

0.8

4

4.5

5.2

1.5

2.5

5

6.7

6.6

3.9

2.9

6

3.7

3.0

1.3

0.9

7

1.9

1.2

0.7

0.3

8

4.8

4.2

1.9

1.7

9

5.6

5.0

1.7

2.4

10

5.2

4.5

1.4

1.1

Mean

4.33

4.14

1.76

1.71

SD

2.06

2.37

1.14

1.15

Min

0.80

1.00

0.60

0.30

Max

7.30

8.50

3.93

3.93

SD: standard deviation
a
Inv: investigator

Table 3 The ICC and the mean differences between investigators of the PASI and the Low
PASI, and between the methods of each investigator using a linear mixed model.
Methods
PASI inv1 – inv2c
Low PASI inv1 – inv2

c

PASI inv1 - Low PASI inv1

ICCa (95% CIb) n= 10

Differences (95% CIb)

0.95 (0.82; 0.99)

0.19 (-0.30; 0.68)

0.87 (0.56; 0.97)

0.05 (-0.37; 0.46)

c

0.74 (0.25; 0.93)

-2.57 (-3.44; -1.71)

c

0.75 (0.27; 0.93)

-2.43 (-3.37; -1.49)

PASI inv2 - Low PASI inv2

Note that the Low PASI in these patients is by definition lower than the classic PASI.
a
ICC: intraclass correlation coefficient; bCI: confidential interval; cInv: investigator.
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The ICC of inter-observer agreement was excellent for both the classic PASI (ICC: 0.95 [95%
confidence interval (CI): 0.82; 0.99)] and for the Low PASI [ICC: 0.87 (95% CI: 0.56; 0.97)].

0.93); investigator 2: ICC: 0.75 (95% CI: 0.27; 0.93)]. In addition, on average the classic PASI
scores were statistically significantly higher than Low PASI scores [investigator 1: mean
difference, -2.57 (95% CI: -3.44; -1.71); investigator 2: mean difference: -2.43 (-3.37; -1.49)
(Table 3)].

Discussion
The Low PASI score showed a strong inter-observer agreement for the measurement of
affected body areas lower than 10%. Furthermore, it allows more possible scores at lower
levels of psoriasis extent (affected areas lower than 10% in a body region) than the classic
PASI. Although, this is a pilot study, these findings may have important implications for earlier
achievement of treatment goals (achievement of PASI 75/90).11
In our study, the Low PASI scores were on average 2.5 lower compared to the classic PASI
scores, especially for classic PASI scores higher than 4.2. As was mentioned earlier, several
studies have emphasized the limitation of the PASI score in small areas; the score in the small
areas might only change if the severity scores (erythema, induration and desquamation)
change.4-8 This limitation of the classic PASI score is the strength of the Low PASI score. The
Low PASI score is able to measure and discriminate involved areas lower than 10% of a body
region regardless changes in the severity scores.
Due to the lack of accuracy of the classic PASI score in the small areas, many authors
attempted to modify or invent alternatives to replace the PASI score. These scores, however,
were always based on new measurements (e.g. the PEASI and the PLASI) or the addition of
extra measurements, such as quality of life assessments. 7,9,12,13 These changes imply that
professionals have to alter their daily practice, and eventually it can lead to avoidance and
problems with its implementation. On the contrary, the Low PASI does not pretend to
substitute the classic PASI score, but to refine it in the small areas. Besides, we attempted to
preserve all principles of the classic PASI. Therefore, our score is easy to learn and to use in
daily practice.
As mentioned before, the patient that scored in the classic PASI 8.5 will get a score of 3.9
using the four-point scale for body areas involved lower than 10% of the Low PASI. This means
41
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However, the agreement between the methods is less [investigator 1: ICC: 0.74 (95% CI: 0.25;

a difference of 54.1% compared to the classic PASI. In daily practice, this difference may have
consequences for treatment decisions.

Conclusion
The Low PASI score allows more possible scores at lower levels of psoriasis extent (affected
areas lower than 10% in a body region) compared to the classic PASI. Especially, it could be a
useful score for assessing the effectiveness of treatments. The PASI assessment in the lowest
ranges becomes more and more important to represent differences between the treatments.
In the present analysis, our sample size of 10 participants was sufficient to show differences
between the absolute scores of the classic PASI and Low PASI in the lowest ranges. Therefore,
the Low PASI adds important and relevant information to the classic PASI which could
contribute to a better analysis of response to treatments.
To confirm the value of Low PASI in daily practice and in clinical studies, further studies should
be focused on the validation of the Low PASI with a larger number of patients with mild-tomoderate psoriasis, the responsiveness to treatment and its stability over time.
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Abstract
Background: The Simplified Psoriasis Index (SPI) is a three-domain assessment measure for
psoriasis, including separate indicators of current severity (SPI-s), psychosocial impact (SPI-p),
and past history and interventions (SPI-i). There are two complementary versions available
designed for completion by a health professional (proSPI) or by patient self-assessment
(saSPI). The validity and reliability of the proSPI vs. saSPI have already been demonstrated in
adults. To date, validated severity measures for paediatric psoriasis do not exist.
Objectives: To validate the current severity (SPI-s) and psychosocial impact (SPI-p) domains of
the proSPI and saSPI in children and adolescents with psoriasis.
Methods: All patients aged < 18 years with plaque psoriasis visiting the dermatology
outpatient department of Radboud university medical center, the Netherlands, between
September 2013 and April 2014 were asked to complete Dutch versions of the saSPI and the
Children’s Dermatology Life Quality Index (CDLQI). The original English versions of the proSPI
and Psoriasis Area and Severity Index (PASI) were completed by the physician at the same
visit.
Results: In total, 113 patients (median age 12.0 years, range 4–17) were included. There was a
close correlation between the proSPI-s and PASI (r = 0.87), which was higher than between
the saSPI-s and PASI (r = 0.69). The correlation between the SPI-p and CDLQI was 0.78. The full
range of scores was utilized in both proSPI-s and SPI-p, although the highest saSPI-s score was
30 (maximum 50).
Conclusions: In paediatric psoriasis, the proSPI and saSPI are shown to be valid and usable.
The SPI-s and SPI-p can be readily introduced into routine clinical practice.
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Introduction
Psoriasis is a common chronic inflammatory skin disorder that can have a major negative
impact on quality of life (QoL).1,2 For optimal therapeutic decision making, it is essential to
have valid and reliable clinical measures to assess psoriasis severity and its impact on patients’
lives as precisely as possible. In about one-third of patients, psoriasis starts before adulthood. 3

are the Psoriasis Area and Severity Index (PASI)4 and the Children’s Dermatology Life Quality
Index (CDLQI)5, respectively. The CDLQI has been validated in children aged between 4 and 16
years5, whereas validation of PASI in children and adolescents has never been performed.
The Simplified Psoriasis Index (SPI) is a three-domain assessment measure for psoriasis,
including separate indicators of current severity (SPI-s), psychosocial impact (SPI-p), and past
history and interventions (SPI-i).6,7 The first domain, SPI-s (range 0–50), is calculated by
multiplying a composite psoriasis extent score (range 0–10) by an overall average severity
score (range 0–5).6 The former is derived using a three-point scale (0, absent or minimal; 0.5,
noticeable; 1, extensive) to allocate a psoriasis extent score to each of 10 body areas, with
extra weight given to the scalp, face, hands, feet and anogenital skin, in order to reflect their
greater functional and psychosocial impact. 6 The second domain, SPI-p, records the
psychosocial impact of psoriasis as a Likert scale (0-10) derived from the patient’s (or parent’s)
marking of a 10-cm visual analogue score line.6 The third domain, SPI-i, comprises four
questions about disease course and six about previous interventions received. 6 Detailed
information is given by Chularojanamontri et al. 6 The original SPI proformas are freely
available for download.6
SPI is available in two complementary versions, enabling it to be completed either by health
professionals (proSPI) or by patients, using a simplified self-assessment proforma (saSPI).6,7
The validity and reliability of the proSPI and saSPI have been demonstrated in adults. 6 To date,
validated severity measures for paediatric psoriasis do not exist. This study was designed to
investigate the criterion validity, construct validity and response distribution of the SPI-s and
SPI-p in both the professional and the self-assessment versions of the SPI in a Dutch
population of children and adolescents (< 18 years of age) with plaque psoriasis.6
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In paediatric psoriasis, the most widely used measures for assessing disease severity and QoL

Patients and methods
Criterion validity, construct validity and response distribution
We used the same methodology for defining and assessing validity as was used in the original
publication by Chularojanamontri et al.6
Criterion validity compares the extent to which a measure relates to a gold standard. 6,8 We
used the PASI and CDLQI as the standards against which to measure SPI-s and SPI-p,
respectively, by investigating the correlations between the (i) proSPI-s and PASI; (ii) saSPI-s
and PASI; and (iii) SPI-p and CDLQI.
Construct validity measures the extent to which an instrument relates to other measures. 6,8
The relationships between the three psoriasis severity scores and the two psychosocial impact
scores were investigated as follows: (i) the proSPI-s, saSPI-s and PASI vs. CDLQI; (ii) the proSPIs, saSPI-s and PASI vs. SPI-p.
Response distribution measures whether the entire range of a scale is used. 6,8 We examined
the response distributions of the proSPI-s, saSPI-s and SPI-p.
Study population and data collection
From September 2013 to April 2014 all children and adolescents aged < 18 years with plaque
psoriasis attending the dermatology outpatient department at the Radboud university
medical center in the Netherlands were asked to complete the saSPI and CDLQI. The order in
which patients filled out the questionnaires was random. A photographic image key with
several examples of psoriasis severity was attached to the saSPI. 6 At the same visit, the proSPI
and PASI were completed by M.J.v.G., who was familiar with PASI scoring but not with the
SPI. The proSPI and saSPI scores were collected as part of routine data collection for a daily
clinical practice paediatric psoriasis registry, the Child-CAPTURE (Continuous Assessment of
Psoriasis Treatment Use Registry).2 The present study was considered by the institutional
review board to be in accordance with the applicable rules concerning the review of research
ethics committees and informed consent.
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Assessment tools
Simplified Psoriasis Index (SPI)
Detailed description on the original development and contents of the validated SPI in adults is
described by Chularojanamontri et al.6 The proSPI-s and proSPI-p proformas used in this study

modified, with the agreement of the original authors, to make the proforma more easily
understood by children (and/or their parents). The modified saSPI proforma was then
translated into Dutch (Data S1; see Supplemental information). Children were allowed to get
help from their parents/guardians in completing the saSPI.
Children’s Dermatology Life Quality Index (CDLQI)
To quantify the psychosocial impact of psoriasis a validated Dutch translation of the CDLQI
was used as the reference standard.5,9 The CDLQI is a commonly used dermatology-specific
QoL self-administered questionnaire in children. It includes 10 questions (score range 0–30); 5
higher scores indicate more impact on QoL.5
Psoriasis Area and Severity Index (PASI)
The PASI was used to assess the extent and severity of psoriasis (score range 0–72).4
Analyses
All proSPI and saSPI proformas with one or more missing values were excluded. SPSS ® version
22.0 for Windows® (IBM, Armonk, NY, U.S.A.) was used to perform the statistical analyses.
Correlation coefficients were calculated using two-tailed Spearman’s correlation coefficients
with values of > 0.8, 0.5–0.8, and < 0.5 indicating a good, average and poor correlation,
respectively.6,10 A P-value < 0.05 was considered to be statistically significant (two-sided).

51

Chapter 2.2

were identical to the one described in adults. 6 However, the saSPI-s and saSPI-p were slightly

Results
Patient characteristics
In total, 113 patients with plaque psoriasis (54.9% female) were included; 10 patients were
excluded because of one or more missing values. Median age was 12.0 years ( range 4–17). In
most of the patients (72.6%) disease onset was before the age of 10 years. Median PASI score
was 4.0 (range 0–19.9), while median CDLQI score was also 4.0 (range 0–23) (see Table 1).
Table 1 Description of study population and scores (n = 113)

Sex (male)

51 (45.1)

Median (range) age (years)

12 (4–17)

Psoriatic arthritis
Positive family history of psoriasis

3 (2.7)
69 (61.1)

Previous treatments
Topical

113 (100)

Dithranol

46 (40.7)

Phototherapy

36 (31.9)

Systemic
Methotrexate

15 (13.3)

Cyclosporine

1 (0.9)

Fumaric acid esters

5 (4.4)

Acitretin

1 (0.9)

Dapsone

1 (0.9)

Biologicals

7 (6.2)

Median (range) scores
PASI

4.0 (0–19.9)

CDLQI

4.0 (0–23)

proSPI-s

3.0 (0–50)

saSPI-s

3.5 (0–30)

SPI-p

3.0 (0–10)

Data are n (%) unless otherwise indicated. PASI, Psoriasis Area and Severity Index; CDLQI, Children’s
Dermatology Life Quality Index; proSPI-s, severity component of the professional Simplified Psoriasis Index;
saSPI-s, severity component of the self-assessment Simplified Psoriasis Index; SPI-p, psychosocial impact
component of the Simplified Psoriasis Index.
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Criterion validity
proSPI-s was closely correlated with PASI (r = 0.87). Correlation between saSPI-s and PASI was
lower (r = 0.69). The correlation between SPI-p and CDLQI (r = 0.78) indicated that the SPI-p
was a valid summary measure of QoL impairment in children and adolescents (see Table 2).

saSPI-s was moderately correlated with SPI-p (r = 0.68) and CDLQI (r = 0.64). This correlation
was higher than the correlations between the two psychosocial impact measures and either
PASI (PASI vs. SPI-p: r = 0.40; PASI vs. CDLQI: r = 0.39) or proSPI-s (proSPI-s vs. SPI-p: r = 0.43;
proSPI-s vs. CDLQI: r = 0.44) (see Table 2).
Response distribution
A wide range of scores was obtained for all measures, although saSPI-s scores > 30 were not
utilized: the median proSPI-s and saSPI-s scores were 3.0 (range 0–50) and 3.5 (range 0–30),
respectively (Figure 1). Median SPI-p was 3.0 (range 0–10).
Table 2 The correlation between the severity component of the professional Simplified Psoriasis Index (proSPIs), severity component of the self-assessment Simplified Psoriasis Index (saSPI-s), Psoriasis Area and Severity
Index (PASI), psychosocial impact component of the Simplified Psoriasis Index (SPI-p) and Children’s
Dermatology Life Quality Index (CDLQI) in 113 children and adolescents aged < 18 years with plaque psoriasis.
Spearman rank
correlation
coefficients

proSPI-s

saSPI-s

PASI

SPI-p

CDLQI

proSPI-s

-

0.67

0.87

0.43

0.44

saSPI-s

0.67

-

0.69

0.68

0.64

PASI

0.87

0.69

-

0.40

0.39

SPI-p

0.43

0.68

0.40

-

0.78

CDLQI

0.44

0.64

0.39

0.78

-

All correlation coefficients were significant at the 0.01 level (two-tailed)
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Construct validity

Frequency of each score

(a)
25
20
15
proSPI-s

10

saSPI-s

5
0
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SPI-s score (range 0-50)

Frequency of each score

(b)
20
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8
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4
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SPI-p
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9

10

SPI-p score (range 0-10)

Figure 1 (a) The response distributions of professional Simplified Psoriasis Index (proSPI-s) and severity
component of the self-assessment Simplified Psoriasis Index (saSPI-s) in 113 patients. SPI-s, current severity
component of the Simplified Psoriasis Index. (b) The response distribution of the psychosocial impact component
of the Simplified Psoriasis Index (SPI-p) in 113 patients.

Discussion
This study has shown that both the professional and self-assessment versions of the SPI are
valid assessment tools and suitable for routine clinical use in documenting psoriasis severity
and psychosocial impact in children and adolescents. Our findings are similar to those
reported in adults6, with a close correlation between proSPI-s and PASI (r = 0.87) and a rather
lower correlation between saSPI-s and PASI (r = 0.69). The correlation between SPI-p and
CDLQI (r = 0.78) was satisfactory, although somewhat lower than that reported between SPI-p
and Dermatology Life Quality Index (DLQI) in adults (r = 0.89).6
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Valid and reliable severity measures are essential in order to plan and monitor psoriasis
therapy optimally. Although there are many psoriasis severity measures available for use in
adults, none was found to be adequately validated and no best instrument was identified in a
systematic review published in 2010.7,8 However, the authors of the review did suggest that,
as the PASI was the most commonly reported measure in research publications, it permitted

measure has ever been validated in children.
It is important to note the differences between the PASI and SPI-s. The latter dispenses with
the need to estimate body surface area involvement and replaces it with a three-option
choice for each of its 10 body areas.6 Furthermore, the added weight given to functionally or
psychosocially important body sites such as the face, scalp and hands enables the SPI-s to
capture areas of involvement that cannot be adequately represented by PASI. 6 Complete
agreement between the PASI and SPI-s is not to be expected. However, we chose the PASI as
the best available reference standard for psoriasis severity against which to validate SPI-s. 68,11

To our knowledge, the Dutch version of the SPI-s is now the first evaluated severity

measure for paediatric plaque psoriasis.
An advantage of the SPI over other psoriasis assessment measures is that the SPI includes a
self-assessment version (saSPI), which can provide valuable insight into patients’ perceptions
of their disease, whether they be adults or children, particularly where saSPI and proSPI
scores diverge.6 The correlation between the saSPI-s and PASI in our paediatric population (r =
0.69) was essentially the same as that observed in an adult population (r = 0.70) with a closer
correlation between severity and psychosocial impact (SPI-p and CDLQI) when scored by
patients using the saSPI-s rather than by health professionals using the proSPI-s or PASI in
both studies.6
Apart from saSPI, there are few patient-administered psoriasis severity measures for
adults:8,11,12 they include the Self-Administered PASI (SAPASI);13,14 the Patient Report of Extent
of Psoriasis Involvement (PREPI);15 and the Patient’s Global Assessment (PGA).8 Of these, to
the best of our knowledge, only the SAPASI has been compared with the PASI. The correlation
between PASI and SAPASI has been described as moderate to good in adults, with correlation
rates similar to those between PASI and saSPI-s in our study of children and adolescents. 8,1114,16-22

However, it is complex to use, requiring a professional to estimate body surface area

involvement from the patient’s sketches.23 We have been able to show that saSPI-s is a
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some comparison of results from clinical trials. 8 Neither the PASI nor any other psoriasis

valuable quantitative patient self-assessment measure of disease severity for children and
adolescents with psoriasis.
It has to be noted that the photographic image key illustrating grades of psoriasis severity as a
guide to scoring the saSPI-s for adults was not developed for use in children. 6 We observed
that children found these images disturbing; however, a visual guide to distinguish the
different severity grades might be of added benefit, especially for children, perhaps utilizing a
computer-generated three-dimensional graphic doll mannequin.
In addition to the clinical severity measures discussed above, the SPI includes a psychosocial
impact component (SPI-p).6 In our paediatric population the SPI-p was closely correlated with
the CDLQI (r = 0.78), which is in line with the correlation between the SPI-p and DLQI in adults
(r = 0.89).6 The SPI-p could be simply and rapidly obtained in children and adolescents,
although, in contrast to the CDLQI 5, it gives the professional no specific information on which
aspects of QoL are impaired.
As mentioned above, it is noteworthy that both psychosocial impact measures (SPI-p and
CDLQI) were more closely correlated with saSPI-s than with the other two severity parameters
(proSPI-s and PASI), as was observed in adults by Chularojanamontri et al. 6 This suggests that
both adults and children are influenced by the psychosocial impact of their disease when
scoring their disease severity.6
The original SPI as described by Chularojanamontri et al. includes a third domain (SPI-i)
intended to capture summary information about past history and interventions received. 6
Initially, a slightly modified version of the SPI-i was incorporated into the proforma given to
patients and parents. However, we found that this was difficult and time-consuming for them
to complete and added little information that we did not already know. We therefore decided
to remove this domain from our paediatric version of the SPI.
In conclusion, it is reassuring that there is such concordance between our paediatric psoriasis
data and the validated data described in adults.6 Although we feel that our modified children’s
SPI can be readily introduced into clinical practice and provides a simple and valuable way of
assessing and monitoring plaque psoriasis in children and adolescents, further studies are
needed to determine the suitability of the paediatric version of the SPI for use in clinical trials,
as well as in routine clinical practice.
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Supplemental material S1 Dutch paediatric version of the self-assessment Simplified
Psoriasis Index (saSPI).
Simplified Psoriasis Index
Zelfrapportage vragenlijst

Bedankt voor het invullen van deze vragenlijst. Deze vragenlijst helpt ons om een indruk te krijgen hoe ernstig de psoriasis is.
Je mag de vragenlijst ook samen met (een van) je ouders invullen. De vragen bestaan uit 3 gedeelten en vertellen ons een
beetje hoe (ernstig) je psoriasis nu is, hoe vervelend jij je huid vond en hoe de psoriasis vroeger was. Als je vragen hebt over
deze vragenlijst, vraag dit dan aan de verpleegkundige of de onderzoeker.
Hieronder mag je aangeven waar je nu psoriasis hebt.
DEEL 1A Hieronder staan 10 gebieden van het lichaam.
Omcirkel voor elk gebied 1 keuze die het beste je psoriasis vandaag beschrijft.
0
0

Geen plekken of zo weinig dat het nauwelijks opvalt (0)

±

Duidelijk aanwezig, maar nog steeds veel normale huid aanwezig (0.5)

+

Wijdverspreid over een groot gedeelte van het gebied (1.0)

±

1
2

Behaarde hoofdhuid & haargrens
Gezicht, nek & oren

0

±

+

0

±

+

3

Armen & oksels

0

±

+

4

Handen, vingers & vingernagels*

0

±

+

5

Borst & buik

0

±

+

6

Rug & schouders

0

±

+

7

Schaamstreek en/of rond de anus (bilspleet)

0

±

+

8

Billen & bovenbenen

0

±

+

9

Knieen, onderbenen & enkels

0

±

+

10

Voeten, tenen & teennagels*

0

*PSORIASIS VAN DE NAGELS: Als minstens 2 nagels ernstige psoriasis
hebben (bijvoorbeeld: putjes én witte vlekjes of rode vlekjes of
afbrokkelen van de nagelplaat of loslating of verdikking van het
nagelbed), mag je ± omcirkelen, zelfs als er geen psoriasis zit op de
huid van je handen of voeten. Bij 6 vinger of teennagels mag je +
omcirkelen.

+

± +
SOM

DEEL 1B Omcirkel welk van onderstaande keuzes de psoriasis plekken die je vandaag hebt het beste beschrijft. Geef een
score voor het gemiddelde van je psoriasisplekken, scoor dus niet alleen de plekken die het meest ernstig zijn. Om je te
helpen bij het scoren van je psoriasis mag je de voorbeeldfoto’s gebruiken.
Geen roodheid of alleen lichte roodheid of verkleuring
0
1

Milde roodheid of schilfering met een klein beetje verdikking

2

Duidelijke roodheid, schilfering of verdikking

3

Matig ernstig met duidelijk meer roodheid, schilfering of verdikking

4

Zeer rood en geïrriteerd, veel schilfering of verdikking

5

Hevig geïrriteerde huid met of zonder puistjes (plekjes met pus)

PRODUCT 1A X 1B

Zie achterkant
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Datum:

DEEL 2 Zet een streepje op de lijn hieronder dat het beste aangeeft hoe vervelend jij je huid vandaag vindt en
hoeveel last je ervan hebt (bijvoorbeeld: last van een pijnlijke, jeukende of stekende huid; jezelf schamen of niet prettig
voelen over je huid; bij het omgaan met vrienden/ vriendinnen; verwisselen van kleren/ schoenen; bij uitgaan, spelen of
hobby’s; bij zwemmen of andere sporten; op school of op vakantie; ben je gepest of uitgescholden of hebben mensen aan
je gevraagd wat je had; bij het slapen; problemen met de behandeling).

0
Score:

1

2

3

4

5

6

7

8

9

10

0 = ik heb helemaal geen last van mijn psoriasis; ik kan alles doen wat ik wil
5 = door mijn huid heb ik (best) veel moeite om de dingen te doen die ik zou willen doen
10 = ik heb heel veel last van mijn psoriasis (ik kan me niet voorstellen dat het nog erger kan zijn)

DEEL 3 Hieronder staan een aantal beweringen. Kruis het hokje achter de zin aan als je denkt dat de bewering
voor jou klopt. Laat het hokje leeg als je niet zeker bent of als je de behandeling niet kent.

Punt

Over je psoriasis
Ik heb al meer dan 10 jaar psoriasis
De psoriasis is voor mijn 10e jaar ontstaan
Ik heb een zeer geïrriteerde psoriasis gehad van mijn hele huid (mijn hele huid was rood en/of mijn huid was
geïrriteerd met puistjes)
Ik ben opgenomen in het ziekenhuis voor mijn psoriasis.
Over je psoriasis behandeling
Ik heb minstens 1x lichttherapie gehad (UV-B of PUVA)
Ik ben behandeld met methotrexaat (nu of in het verleden)
Ik ben behandeld met acitretine (Neotigason, etretinaat) (nu of in het verleden)
Ik ben behandeld met ciclosporine (Neoral) (nu of in het verleden)
Ik ben behandeld met een “biological” gegeven door een injectie of infuus (nu of in het verleden)
Biologicals zijn Remicade/infliximab; Enbrel/etanercept;
Raptiva/efalizumab; Humira/adalimumab; Stelara/ustekinumab
Ik ben behandeld met een ander tablet/ injectie behandeling voor mijn psoriasis (nu of in het verleden). Als dat
zo is, kan je de naam van de behandeling nog herinneren?
Naam van de behandeling: ………………………………………………………….

Wil je nakijken of je alle vragen hebt beantwoord. Dank voor je medewerking.
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Abstract
The efficacy of biologic or conventional systemic therapies for psoriasis has been shown in
randomized controlled trials. Effectiveness, however, has been studied in daily practice
cohorts, and no aggregation of effectiveness data is available. This systematic review
searched PubMed and EMBASE and summarized the real-world evidence on effectiveness of
biologics (adalimumab, etanercept, infliximab and ustekinumab) and conventional systemic
therapies (acitretin, cyclosporine, fumarates and methotrexate) for the treatment of plaque
psoriasis in adults. Thirty-two studies were included. Few data were available on infliximab,
ustekinumab and conventional systemics. Results show that biologics and conventional
systemics were effective in real-life treatment of psoriasis, with large ranges in the percentage
of patients reaching 75% improvement in psoriasis area and severity index score compared
with baseline, especially for etanercept and adalimumab treatment. Combination therapies of
biologics with conventional systemics, and dose adjustments of biologics were frequently
applied strategies and may explain the large range in improvements between cohorts.

66

Introduction
Psoriasis is a common chronic skin disease, with a prevalence of 2–4%.1 Different therapeutics
have been developed to treat this burdensome disease. 2-4 Randomized controlled clinical
trials (RCTs) have analysed the efficacy of biologic agents (adalimumab, etanercept, infliximab
and ustekinumab) and conventional systemic therapies (acitretin, cyclosporine, fumarates and
methotrexate).5-7 Effectiveness data from real-life, observational studies, however, are of
added value, since patients and treatment strategies in daily practice differ substantially from
those in RCTs.8 The aim of this study was to systematically search the literature to provide an

conventional systemic therapies for the treatment of adults with plaque psoriasis. Short-term
(week 12–16), intermediate-term (>16–≤ 28 weeks) and long-term (≥ 1 year) Psoriasis Area
and Severity Index (PASI) responses were investigated. The primary objective was to show the
proportion of patients that reached PASI75 (a 75% reduction in PASI score) with biologic
and/or conventional systemic agents at week 12–16.

Materials and methods
A systematic literature search was performed on the effectiveness of treatment with biologics
or conventional systemics in patients with plaque psoriasis in daily practice. Inclusion and
exclusion criteria are described in Table S1. The decision was arbitrarily made to exclude
studies in which the number of patients included at baseline was < 30, since in these articles
the influence of every additional patient reaching PASI75 has a large influence on the total
percentage.
Outcomes
The following outcome measures were chosen: 9 (i) PASI; 10 (ii) Physician’s Global Assessment
(PhGA) on a scale of 0–5, 0-6 or 0–7;11 and (iii) body Surface Area (BSA).11
Primary outcome. The primary outcome was the PASI75 score for biologic and conventional
systemic agents in daily clinical practice at week 12–16.
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overview of the current evidence on the effectiveness in daily practice of biologic and

Secondary outcomes. Secondary outcome measures were PASI75 with intermediate-term (17–
28 weeks) and long-term (≥ 1 year data) treatment, as well as PASI50, PASI90, PASI100 and
decrease in mean PASI, PhGA and BSA with short-, inter-mediate- and long-term treatment.
All measures were compared with baseline except if stated otherwise.
Search strategy
Two electronic databases (Pubmed and EMBASE) were systematically searched, and studies
from 1990 until May 2014 were included. The term “psoriasis” was combined with terms for
study design, treatments of interest and outcome measures for effectiveness (Table S2).
Data extraction
Two authors (JZ and MEO) independently screened titles and abstracts, and checked full
articles for inclusion and exclusion criteria as well as references for other eligible studies. Data
were extracted from text, tables or as numbers in figures and are shown in Table S3. Any
differences in decisions about inclusion or extraction were resolved by consensus or
discussion with a third author (EdJ). The results for PASI75 were divided into cohorts using
monotherapy and cohorts combining biologic with conventional systemic treatments in some
or all of the patients during the study period, prospective vs. retrospective and short-,
intermediate- and long-term results of treatment. PASI75 from per protocol analyses are
shown. Comparative studies are described in a separate section.

Results
A total of 32 articles were included (Figure 1): 28 on biologics, 3 on conventional systemic
therapies, and 1 describing both biologic and conventional systemic treatment (Table S3).
Seven articles reported results of adalimumab therapy, 20 of etanercept, 4 of infliximab, 4 of
ustekinumab, 1 of acitretin, 2 of fumarates, 1 of cyclosporine and 3 of methotrexate. There
were 12 prospective and 20 retrospective studies. Results from comparative studies and
dosing of biologics are described below in separate sections. For all effectiveness results the
reader is referred to Table S3.
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Figure 1 In- and excluded studies

Biologic therapies
Twenty-eight articles12-39 reported data on biologic therapies and one article 40 compared
biologic and conventional systemic treatment. For adalimumab the mean baseline PASI scores
of patient cohorts ranged from 10.9 to 20.1, for etanercept these ranges were 11.3–25.6, for
infliximab 14.7–17.7, and for ustekinumab 9.6–22.9.
Adalimumab
Study characteristics. Of the 7 articles studying the effectiveness of adalimumab, 3 were
prospective13,17,18 and 4 retrospective studies12,14-16, including a total of 461 patients. In the
study of Van Lümig et al.13, only those patients whose treatment with etanercept had failed
and who had switched to adalimumab were included, and thus they represented a highly
selected patient group. The results from this study were therefore not included for data
aggregation. Dosing regimens varied amongst studies, as well as naïvety for biologics, and the
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number of patients using adalimumab in combination with a conventional systemic agent.
One retrospective study12 reported the results of adalimumab monotherapy. All 7 studies 12-18
reported on long-term therapy results. In all 7 studies 12-18 conventional systemic agents were
allowed, but no specification was made of the duration and dosages used. Combination with a
conventional systemic was used in 7–41% 12-18 of patients. Methotrexate was used most often.
In all studies, the induction dose was per license (80 mg at the start and 40 mg at week 1). The
maintenance dose was 40 mg every other week for most patients. However, in all studies
dose adjustments were allowed. A dose increase to 40 mg weekly or 40 mg every 10 days was
made in 2–36%12,14-16,18 of patients. In 2 studies, the mean weekly dose of adalimumab was 23
mg13 and 24 mg17, respectively. In 2 studies17,18, a total of 46 patients were treated with 40 mg
per 3–4 weeks. The mean duration of dose increases/decreases were not mentioned.
PASI75 outcome for adalimumab. Overall, PASI75 was attained by 27–68% with short-term,
31–82% with intermediate-term and 44–89% with long-term (1 and 2 year) adalimumab
treatment (Table S3).
Adalimumab monotherapy. In the one retrospective study12, adalimumab reached PASI75
percentages of 38% at week 16, 62% at week 24 and 69% at one year.
Cohorts using adalimumab with conventional systemic treatments. PASI75 results from
prospective studies were 27–54%17,18 at week 12, 31% 17 at week 24, and 44%17 at 2 years of
adalimumab treatment. In retrospective studies, 56–68%12,14-16 of patients reached PASI75 at
week 16 (of which only one study14 used licensed dosing), 50–82%12,14-16 at week 24, 48–89%
12,14-16

at 1 year and 83%16 at 2 years.

Etanercept
Study characteristics. Twenty articles studied etanercept therapy in daily clinical practice
(Table S3). Nine studies13,18,20,22,24,26,32,33,35 were prospective and 11 retrospective19,21,23,25,2731,34,40

, including a total of 2,079 patients. Five of 20 articles21,25,29,31,40 reported results on

etanercept monotherapy. In 7 studies 13,21,25,27,30,33,40 all patients were naïve for biologics, in 12
articles a proportion of patients was non-naïve for biologic therapy. In one article28 a highly
selected group of patients was treated with etanercept, since all patients switched from
efalizumab therapy. Results from this study were not included for data aggregation, but can
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be found in Table S3. Dosing regimens varied amongst studies. It was explored whether
PASI75 results differed between cohorts using either 50 mg biweekly or 25 mg biweekly as
induction dose, but no direct comparisons were found. PASI75 percentage ranges were
similar, and thus an aggregation of all PASI75 percentages is presented here.
Ten studies13,18,23,25,29-33,35 reported long-term results. No prospective studies reported solely
on etanercept monotherapy. In 15 studies it was reported whether a combination therapy
with a conventional systemic agent was prescribed and the percentages ranged from 0% to
69%.13,18-20,22,24,27,28,30-35,40 When combination therapy was allowed, methotrexate was used
most often. Eight articles studied the licensed dosing of etanercept in (part of) the study and

not always provide a detailed description. Nine to 26%

18,23,27,29,33

of patients had their dose

adjusted to 50 mg biweekly during maintenance treatment and 3 studies reported a mean
weekly dose of etanercept: 64.1 mg35, 68.3 mg32 and 73.4 mg.13
PASI75 outcome for etanercept. Overall, PASI75 was attained by 12–66% with short-term. 19–
85% with intermediate-term, and 49–92.3% with long-term (1- and 2-year) etanercept
treatment.
Etanercept monotherapy. Retrospective studies reported a PASI75 of 36.1–54.121,31 at week
12, 66%25 at week 16 and 60.5–85%21,25,29,31 at week 24. At 1 year PASI75 was 71.4–92.3%
25,29,31

and at 2 years 86.9%.31

Cohorts using etanercept with conventional systemic treatments. In prospective studies,
etanercept achieved a PASI75 in 12–63% 13,18,22,26,32,33 at week 12 and 19–73.2% 13,24,26,32,33,35
at week 24 in prospective studies and 25–69.2%13,32,33,35 at 1 year. In retrospective studies
21.4–26%19,27,30,34 of patients achieved PASI75 at week 12, 37–53%23,27,30,34 at week 24,and
49–54%23,30 at one year.
Dosing of etanercept. Of the 8 articles studying the licensed dosing of etanercept in (part of)
the study, 20–43% and 50–73.2% of patients achieved PASI75 at short- and intermediateterm, respectively (Table S3).
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12 studies13,18,19,22-25,27,29,32,33,35 mentioned the ability for physicians to adjust the dose, but did

Infliximab
Study characteristics. Four articles were included, 2 prospective18,36 and 2 retrospective
studies40,41, including a total of 215 patients starting on infliximab. Two of 4 articles 36,40
reported on infliximab monotherapy. Except for one study18, all studies prescribed the
licensed dose of infliximab. No study mentioned long-term results for PASI75. Combination
therapy with a conventional systemic was prescribed in 5% 18 and 81%41 of patients.
Methotrexate was used most often. In 2 studies 18,41 physicians decreased the dose interval
(=dose increase) of infliximab in 10–23% of patients.
PASI75 outcome for infliximab. Overall, PASI75 was attained by 38–53% at short-term and 69%
at intermediate-term treatment with infliximab.
Infliximab monotherapy. There were no PASI75 results from studies at week 12, 24 or on longterm treatment with infliximab monotherapy. At week 28, PASI75 was 69% 36 in one
prospective study.
Cohorts using infliximab with conventional systemic treatments. In the prospective study with
combination therapy and dose adjustment18, 38% of the patients who previously used
biologics and 53% of biologic naïve patients reached PASI75 at week 12.
Ustekinumab
Study characteristics. Four articles described results for ustekinumab; 2 prospective36,37 and 2
retrospective studies38,39, including a total of 315 patients starting on ustekinumab. Both
prospective studies36,37 reported on ustekinumab monotherapy. In all but one article 39 a
licensed dose of ustekinumab was prescribed. One retrospective study 38 showed long-term
results. Combination therapy with a conventional systemic was prescribed in 9–14%38,39 of
patients and methotrexate was used most often. In one study 39 the dose interval of
ustekinumab was adjusted (dose increase) in 8% of treated patients due to a partial relapse
several weeks prior to the next injection.
PASI75 outcome for ustekinumab. Overall, PASI75 was attained by 63–80% at short-term, 58–
75.9% at intermediate-term, and 65.5% at long-term (1 year data) with ustekinumab
treatment.
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Ustekinumab monotherapy. Prospectively, PASI75 was attained by 80%37 of patients at week
16 and 58%36 at week 28 with ustekinumab monotherapy.
Cohorts using ustekinumab with conventional systemic therapy. Two retrospective studies, of
which one39 was with dose adjustments, were included and presented a PASI75 of 79.3% 39 at
week 12 and 63%38 at week 16, 66.7–75.9%38,39 at week 24, and 65.5%39 at 1 year.
Naïve vs. non-naïve patients treated with biologics
Only a minority of included articles tried to assess the difference in biologic response between

groups was not compared. In only 3 articles (2 adalimumab and 1 ustekinumab)16,17,39 it was
stated that baseline PASI score was comparable between groups. For adalimumab, biologic
naïve patients seemed to respond better compared with non-naïve patients, as measured
with PASI75 at certain time-points and for ustekinumab the same phenomenon was found for
anti-tumour necrosis factor alpha (TNF-α) naïve and non-naïve patients.

Conventional Systemic Therapies
Four articles40,42-44 reported on conventional systemic treatment. One article was
prospective43 and 3 retrospective.40,42,44 No articles were included on combination of 2
conventional systemic agents as this was an exclusion criteria in order to explore the true
effectiveness of conventional systemic agents in daily practice. Except for one study on
methotrexate 40 , all studies reported a mean PASI score above 10 at start of treatment
(11.6–26.5), which represents patients with moderate to severe psoriasis.
Acitretin
Study characteristics. One retrospective study42 including 62 patients starting on acitretin was
included. No prospective studies were available.
Monotherapy. In one retrospective study, PASI75 response was attained by 27%42 of patients
with a mean dose of 0.38 mg/kg/day at week 12. No prospective or retrospective data were
available on long-term treatment with acitretin.
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naïve and non-naïve patients, but in most of these articles baseline PASI score between both

Fumarates
Study characteristics. Two articles43,44 reported the effectiveness of fumarates in daily
practice, including a total of 312 patients starting on fumarates. One study 43 was prospective
and one44 was retrospective. In one study43 a maximum daily dose of 360 mg was prescribed
at week 6 and in the other study44 this was 720 mg at week 9.
Monotherapy. One retrospective study showed a PASI75 of 47%44 at week 12, 63%44 at week
24, and 76%44 at 1 year. No long-term results from prospective studies were available.
Cyclosporine
Study characteristics. One retrospective article42 studied the effectiveness of cyclosporine in
daily practice, including a total of 36 patients starting on cyclosporine. In this study, a mean
dose of 3.5 mg/kg/day was given.
Monotherapy. In one retrospective study, 46%42 of patients reached a PASI75 at week 12.
Methotrexate
Study characteristics. Three articles40,42,44 studied the effectiveness of methotrexate in daily
practice, including 189 patients starting on methotrexate. All studies were retrospective. In
one study40 the methotrexate dose was 15 mg weekly and was given intramuscularly. In
another study44 methotrexate initial dose of 10 mg once weekly was increased to a maximum
of 20 mg once weekly. Piaserico, et al.42 gave methotrexate in a mean weekly dose of 11.7 mg.
Monotherapy. In the retrospective studies, between 40% and 49%42,44 of patients treated with
methotrexate 10–20 mg weekly achieved PASI75 at week 12 and 62% 44 at week 24. Eightyone percent44 achieved PASI75 at 1 year. No prospective data were available.
Comparative studies
Three retrospective studies40,42,44 and 2 prospective studies18,36 compared anti-psoriatic
agents within the study. Piaserico et al. 42 showed that the proportion of patients achieving
PASI75 with acitretin (27%) was significantly lower than that of patients treated with
methotrexate (49%, p = 0.01), etanercept (64%, p < 0.0001), adalimumab (65%, p < 0.01) and
infliximab (93%, p < 0.001) at week 12. Mean baseline PASI score appeared similar between
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these treatments (methotrexate: 12.7; acitretin: 14.8; etanercept: 14.9; adalimumab: 14.3;
infliximab: 14.8). Inzinger et al.44 showed that, when prescribed as a primary treatment, the
effectiveness of methotrexate was similar to that of fumarates; however, the mean PASI at
start of methotrexate (18.3) was higher than for fumarates (11.6). In this study, no
significance tests were performed for baseline variables. Gisondi et al. 40compared mean PASI
decrease between methotrexate, etanercept and infliximab at week 24. Mean PASI decrease
was significantly higher for infliximab compared with methotrexate, infliximab compared with
etanercept, and etanercept compared with methotrexate. Patients treated with etanercept or
infliximab, however, had higher baseline PASI scores compared with patients receiving

significant difference in baseline PASI score (p = 0.6). The prospective study of Gisondi et al. 36
showed no significant differences between ustekinumab and infliximab for mean PASI
decrease at weeks 4 and 28. Mean baseline PASI scores did not differ between these 2 groups
(p = 0.1). The prospective study of Menting et al. 18showed no significant difference in mean
change in PASI scores between adalimumab, etanercept and infliximab at weeks 12 and 24.
Baseline PASI did not differ between the 3 groups.

Discussion
To our knowledge, this is the first systematic review on effectiveness in daily practice of
biologics (etanercept, adalimumab, infliximab and ustekinumab) and conventional systemic
agents (acitretin, cyclosporine, fumarates and methotrexate). Effectiveness data from reallife, observational studies are of added value, since patients and treatment strategies in daily
practice substantially differ from those in RCTs. 8 A substantial proportion of patients were
achieving PASI75 with short- (week 12–16), intermediate- (week 17–28) and long-term (≥ 1 year)
treatment with biologics and conventional systemic agents, except for acitretin monotherapy.
At short-term, PASI75 was 35–68% for adalimumab, 12–66% for etanercept, 38–53% for
infliximab, 63–80% for ustekinumab, 27% for acitretin, 47% for fumarates, 46% for
cyclosporine and 40–49% for methotrexate. At long-term (1- and 2-year data), PASI75 was
44–89% for adalimumab, 49–92.3% for etanercept, 65.5% for ustekinumab, 76% for
fumarates and 81% for methotrexate. We encountered a high heterogeneity in study design
(prospective/retrospective), treatment regimen (e.g. dose adjustments, combination with
conventional systemic agents) and patient population (e.g. baseline PASI scores, naïve/non75
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methotrexate (p = 0.0001). Between etanercept and infliximab treated patients, there was no

naïve) especially in studies on biologic treatments. Possible explanatory factors for the large
ranges in PASI75 percentages, especially in etanercept and adalimumab therapy, were the use
of combination strategies with a conventional systemic agent and dose adjustments.
In most studies on biologic therapies, concomitant conventional systemic agents were allowed
and prescribed by physicians (24/29 studies). Methotrexate was mostly prescribed as
combination therapy. In these studies, data were not analysed separately for patients using
combination therapy. Therefore, we reported studies on combination therapy separately, but
found similar PASI75 ranges between monotherapy and combination therapy. There is some
evidence from RCTs on combining biologics with conventional agents, with most data for
etanercept combined with methotrexate. 45 In daily clinical practice, however, combination
strategies are often applied in case of ineffectiveness, and may explain the similar results
found in patients with and without combination therapies. More studies are needed into
combination therapy of conventional systemic agents with biologic therapies.
Another explanation for the heterogeneity in study results is that dosing regimens differed
between studies, especially for etanercept and adalimumab treatment. In adalimumab
studies, all articles described dose increases and in studies with etanercept in more than half
of included studies a dose increase was allowed. Aforementioned PASI75 results were
therefore achieved with higher doses than licensed dose. Dose adjustments were
less common in studies on infliximab and ustekinumab, although the number of included
articles was too small to draw definitive conclusions. If this is indeed the case, dose
adjustments could lead to higher costs for biologic treatment with etanercept and
adalimumab compared with infliximab and ustekinumab.
Heterogeneity is typical in treating real-life patients and is not studied in RCTs. The results
from daily practice studies enrich the body of evidence and can be of added value to current
data from RCTs and guidelines when the quality of data reporting is improved. In order
to improve this quality, it is strongly advised that authors of future studies report the items
included in the STROBE statement.46 The following issues are of particular importance: study
design (prospective, retrospective, wash-out period and method of analysis); and patient
characteristics (age, sex, body weight, baseline PASI score, duration of psoriasis, previous
treatments, presence of psoriatic arthritis, number of patients with and treatment duration
of combinations of systemic anti-psoriatic therapies and dosages used). In case of biologic
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treatment in particular, it is important to describe naivety to biologics, previous biologic
therapies, and dosing regimens.
Comparative studies were scarce and were hampered by differences at treatment start. Some
RCTs47-51 compared agents head-to-head. Data from pragmatic randomized daily practice
studies or comparative effectiveness studies adjusted for confounders could be
informative and decrease this gap in the evidence in the literature.
In conclusion, biologic and conventional systemic agents are effective in daily practice.
Combination therapies of biologics with conventional systemic treatments and dose
adjustments of biologics were frequently applied strategies, especially for adalimumab and

heterogeneity in study design, treatment regimen and patient population between included
studies.
We made recommendations in order to improve the quality of reporting in daily practice
studies. Gaps identified were daily practice data on infliximab, ustekinumab, conventional
systemic therapies, long-term treatment, combination therapy and results of direct
comparisons on effectiveness between anti-psoriatic agents.
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etanercept, and could explain the large ranges in PASI75 results. There was a high

Supplemental material
Table S1 Inclusion and exclusion criteria
Inclusion criteria
Chronic plaque psoriasis
Prospective or retrospective
Thirty participants or more
Daily practice, database, registries, “real-world”, “real-life”, observational, cohort
Patients aged ≥ 18 years
English, Dutch or German language
Article reports on one of the following effectiveness outcomes: PASI, PhGA on a scale of 0–5,
0–6 or 0–7 or BSA
Reporting on the effectiveness of following treatments: adalimumab, etanercept, infliximab,
ustekinumab, acitretin, fumarates, cyclosporine, or methotrexate
Reporting data analysed with the as-treated approach (per protocol analysis)
Exclusion criteria
Case reports
RCTs or clinical trials
Safety studies
In vitro studies and other laboratory studies
Pharmacokinetic studies
Cost-effectiveness studies
Open-label studies with a stringent protocol not reflecting daily practice
Studies not reporting the time point at which effectiveness was measured
Studies not reporting the dosage of treatment
Studies not reporting data separately per treatment
Studies reporting solely on non-systemic treatments such as phototherapy and topical
therapies
Studies reporting solely on alefacept or efalizumab since these agents are no longer available
for psoriasis treatment
Articles reporting on a combination of plaque psoriasis with other subtypes of psoriasis when
the effectiveness data solely on chronic plaque psoriasis could not be extracted from the article
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Studies describing only outcomes on psoriatic arthritis
Studies on specific psoriasis patient populations (e.g. psoriasis patients with HIV or hepatitis)
Studies in which conventional systemic agents were combined with other conventional
systemic therapies
In patient cohorts treated with biologics, combination with conventional systemic was not
excluded but described when appropriate
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RCT: randomized controlled trial; PASI: Psoriasis Area and Severity Index; PhGA: Physician’s Global Assessment;
BSA: body surface area.
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Table S2 Search strategy
Search strategy for PubMed and EMBASE:
Words that indicated daily practice and effectiveness:
“registry”; “database”; “daily practice”; “clinical practice”; “real-world”; “real-life”;
“treatment outcome”; “observational”; “prospective”; “retrospective”; “PASI”; “PGA”; “BSA”
Combined with the treatments of interest:
“drug therapy”; “drug effects”; “therapeutic use”; “dermatologic agents”; “biological
agents”; “tumour necrosis factor-alpha antagonists”; “anti-TNF”; “TNF-alpha inhibitors”;
“antibodies monoclonal”; “antibodies monoclonal humanized”; “monoclonal antibody CA2”;
“TNFR-Fc fusion protein”; “methotrexate”; “cyclosporine”; “acitretin”; “fumaric acid
esters”; “fumarates”; “etanercept”; “adalimumab”; “infliximab”; “ustekinumab”

TNF: tumour necrosis factor; TNFR-Fc: tumour necrosis factor receptor (p75) Fc fusion protein; PASI: Psoriasis Area
and Severity Index; PhGA: Physician’s Global Assessment; BSA: body surface area.

Table S3 Evidence table
Available online:
http://www.medicaljournals.se/acta/content_files/additional_content/4566SIIITab.pdf
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Abstract
Background: As methotrexate (MTX) is a widely used treatment for psoriasis, it is important
to gain insight into the reasons for the discontinuation of MTX and to understand the
determinants for drug survival.
Objectives: To describe 5-year drug survival for MTX in patients with psoriasis split according
to different reasons for discontinuation, and to identify the determinants for drug survival.
Methods: Data were extracted from a prospective psoriasis registry of patients treated with
MTX (MTX-CAPTURE). Drug survival was analysed using Kaplan–Meier estimates and the
determinants for discontinuation were analysed using Cox regression analysis. Analyses
were split according to the reason for discontinuation: side-effects or ineffectiveness.
Results: We included 85 patients treated with MTX with a maximum treatment duration of
5.2 years. The overall drug survival rates were 63%, 30%, and 15% after 1, 3, and 5 years,
respectively. The median survival was 1.8 years. Overall, 55 patients (65%) discontinued MTX
for the following reasons: side-effects (35%), ineffectiveness (26%), combination of sideeffects and ineffectiveness (13%), other reasons (16%) and 11% were lost to follow-up. The
most reported side-effects were gastrointestinal symptoms, despite the use of folic acid in
99% of patients. Based on univariate analysis, a high Psoriasis Area and Severity Index score
and a high score on the visual analogue scale for disease severity at baseline were possible
determinants for a short drug survival.
Conclusions: Drug survival of MTX was low with 15% of patients ‘on drug’ after 5 years. Sideeffects alone or in combination with inadequate disease control were more important in the
context of treatment discontinuation than inadequate disease control alone.
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Introduction
Methotrexate (MTX) is a widely used treatment for moderate to-severe plaque psoriasis. It
has antiproliferative and immunomodulatory effects. 1-3 In daily practice, MTX is frequently
used as therapeutic option for long-term treatment. Nevertheless, there is a lack of longterm data regarding the use of MTX in daily practice. 4
It is important to understand the drug survival of MTX (the period of time a patient uses
MTX) and the factors that influence the continuity of treatment. 5 This knowledge may help
physicians to inform patients about MTX use and, if possible, to intervene in relation to
factors that influence drug survival. Furthermore, this knowledge will allow for the
optimization of MTX use in daily clinical practice.
To our knowledge, the studies of Shalom et al. 6 and Dávila-Seijo et al.7 are the only studies

psoriasis. Both studies showed a short MTX drug survival. None of these studies focused on
identifying the determinants for drug survival that were split according to reasons for
discontinuation. Such information is necessary to clarify which factors are associated with
MTX discontinuation, and, in particular, which factors are associated with the two most
important reasons for discontinuation, namely side-effects and ineffectiveness.
In general, MTX is perceived to be a burdensome drug associated with side-effects that
include gastrointestinal problems and hepatotoxicity.8 We therefore hypothesized that
discontinuation due to side-effects is higher than discontinuation due to ineffectiveness.
Folic acid is prescribed in combination with MTX to reduce the risk of gastrointestinal sideeffects and hepatotoxicity.2 Therefore, we explored how many patients used the advised
dosage of folic acid. Furthermore, we also researched the factors that could explain the drug
survival.
Our primary objective was to describe the long-term drug survival of MTX in patients with
plaque psoriasis in daily practice and to distinguish between the two main reasons for
discontinuation: side-effects and ineffectiveness. Our secondary objective was to identify the
determinants of drug survival, also split according to reasons for discontinuation.
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in a daily practice setting with a focus on drug survival of MTX in adult patients with

Patients and methods
Study population
All adult patients (> 18 years) with plaque psoriasis who were treated with MTX at the
outpatient clinic of the Department of Dermatology at the Radboud University Medical
Center (Radboudumc) in Nijmegen, the Netherlands, were included in a prospective
noninterventional daily practice registry – the MTX-CAPTURE (Continuous Assessment of
Psoriasis Treatment Use Registry with Methotrexate). The MTX-CAPTURE registry was
approved by the medical ethics committee. Informed consent was obtained from every
patient included in the registry. All patients who commenced treatment with MTX from May
2010 were included. Data lock for this study took place in December 2015.
The starting MTX dosage was prescribed in line with the relevant European and Dutch
guidelines.1,3 Dosage adjustments during treatment were at the discretion of the treating
physician. For the purpose of this study, the following inclusion criteria were formulated: (i)
≥ 18 years of age and diagnosed with plaque psoriasis; (ii) patients treated with MTX orally
or subcutaneously; and (iii) at least one follow-up visit after therapy had started. Exclusion
criteria were: (i) diagnosis of psoriatic arthritis; (ii) MTX treatment initiated by a
rheumatologist; (iii) absence of baseline data; (iv) previous treatment with MTX without an
adequate washout period of 90 days; and (v) use of systemic antipsoriatic co-medication in
addition to MTX. Topical co-medication was allowed. The patients who stopped treatment
for more than 90 days were considered to be discontinued and were not included in the
study again.
Data extraction
All baseline data were extracted from the database at the beginning of MTX treatment with
a maximal window of 8 weeks (before and after starting MTX treatment). For this analysis,
the following data were extracted: (i) patient characteristics (age, sex, age at onset of
psoriasis, family history of psoriasis, smoking habits, naivety for MTX and disease duration at
start of MTX in this study); (ii) baseline values of outcome measures, including affected body
surface area (BSA), Psoriasis Area and Severity Index (PASI) and the patient’s perception of
disease severity [measured using the visual analogue scale (VAS) for disease severity]; (iii)
risk factors for liver disease, including alcohol consumption, weight (kg), waist circumference
90

(cm) and body mass index (BMI); and (iv) treatment characteristics, including MTX maximal
dosage and average mg per week, cumulative dosage (mg), route of administration (oral or
subcutaneous) and folic acid supplementation (mg per week).
Reasons for discontinuation
Discontinuation was defined as cessation of treatment for more than 90 days or the point at
which MTX was combined with other systemic antipsoriatic therapy. We classified reasons
for discontinuation of MTX into the following categories: side-effects, ineffectiveness, a
combination of side-effects and ineffectiveness, or other reasons (e.g. wish to become
pregnant).
The decision to discontinue treatment as a result of side-effects was made by the treating
physician and derived from the electronic patient record (EPR) manually. Side-effects during

Discontinuation due to ineffectiveness was decided by the physician in collaboration with
the patient, and also derived from the EPR in the same manner as described above.
Determinants of drug survival
We defined the following possible determinants of drug survival: age at start of MTX
treatment in this study, sex, age at onset of psoriasis, family history of psoriasis, PASI, VAS,
smoking habits, weight, waist circumference, BMI, naivety for MTX, disease duration at start
of MTX treatment and route of administration. To increase interpretability, we classified a
selection of continuous determinants using the following intervals or categories: 5-year
intervals for age at onset of psoriasis and disease duration, intervals of 10 mm for the VAS
and five categories for BMI (underweight < 18.5 kg m -2, normal weight 18.5–24.99 kg m-2,
overweight 25.0–29.99 kg m-2, obese I 30.0–34.99 kg m-2 and obese II > 35 kg m-2).
Statistical analysis
Continuous variables were reported as means with SDs for parametric variables. Medians
with ranges were calculated for nonparametric continuous variables. For categorical
variables, counts and percentages were calculated. Drug survival was analysed using Kaplan–
Meier survival curves. The following three ‘events’ relating to drug survival were defined and
analysed separately: (i) discontinuation in general (overall drug survival); (ii) discontinuation
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treatment were recorded at every visit and reported by the physician in the EPR.

due to side-effects; and (iii) discontinuation due to ineffectiveness. Patients were censored
when the event of interest (e.g. either side-effects or ineffectiveness) did not occur, when
they were lost to follow-up, or at the moment of data lock. The patients who discontinued as
a result of both side-effects and ineffectiveness were considered to have an ‘event’ in both
the analysis for side-effects and the analysis for ineffectiveness. The patients who
discontinued for other reasons were analysed as discontinued in the general drug survival
analysis and otherwise censored. Discontinuation rates at certain time points (year 1, 2, 3, 4
and 5) were read from the survival table.
A univariate Cox regression model was performed to identify possible determinants for
discontinuation of the treatment. Determinants with a P-value < 0.2 resulting from the
univariate analysis were entered into a multivariate Cox regression model with backward
selection. Beta coefficients of these determinants were transformed into hazard ratios (HRs).
Spearman’s rank correlation coefficient test was used when correlation between relevant
determinants was suspected such as PASI and VAS.
In order to explain the influence of the established determinants on MTX discontinuation as
a result of side-effects and ineffectiveness, we compared the mean baseline and status at 6
months from the start of MTX treatment for the determinants of patients who continued
treatment with MTX and those who discontinued therapy. Data were analysed using SPSS
version 20.0 (IBM, Armonk, NY, U.S.A.) and a P-value ≤ 0.05 was considered statistically
significant.

Results
Patient and treatment characteristics
At the moment of data lock 112 patients were prospectively registered in the MTX-CAPTURE,
85 of whom met the inclusion criteria for this study. Of these, 55 patients (65%) were men. A
total of 56 patients (66%) were naive for MTX. The median disease duration at the start of
MTX treatment was 17 years (range 1–52). At the end of the study, the median maximal
MTX dosage was 15 mg per week (range 5.0–22.5). The median average MTX dosage was
12.5 mg per week (range 7–20). Overall, 71 patients (84%) used MTX orally and 14 patients
(17%) received MTX subcutaneously.
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In total, 84 patients (99%) received folic acid supplementation. Of these, 40 patients (47%)
were initiated on 5 mg folic acid and 44 patients (52%) on 10 mg folic acid once weekly. One
patient, did not receive folic acid due to interaction with her co-medication. Of all patients
taking 5 mg folic acid, 24 patients (60%) increased the dosage to 10 mg per week during the
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course of the MTX treatment. Table 1 shows all patient and treatment characteristics.
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Table 1 Patient and treatment characteristics (n = 85)
Patient general characteristics at baseline
Age at start MTX treatment in this study (years), mean ± SD
Missing data
Male sex, n (%)
Missing data
Age at onset of psoriasis (years), mean ± SD
Missing data
Family story of psoriasis (yes), n (%)
Missing data
Affected BSA, median (range)
Missing data
PASI, mean ± SD
Missing data
VAS (mm), mean ± SD
Missing data
Smoking habits (yes), n (%)
Missing data
Risk factors for liver disease at baseline
Alcohol consumption (yes), n (%)
Missing data
Weight (kg), mean ± SD
Missing data
Waist circumference (cm), mean ± SD
Missing data
BMI (kg m-2), median (range)
Missing data
Treatment characteristics
Naivety for MTX (yes),a n (%)
Missing data
Disease duration at start of MTX treatment (years),a median
(range)
Missing data
MTX maximal dose per mg,b median (range)
Missing data
Average MTX dose per mg weekly, b median (range)
Missing data
Cumulative dose of MTX (mg),b median (range)
Missing data
Oral administration (yes),b n (%)
Missing data
Folic acid supplementation at start treatment (yes), n (%)
Missing data
Folic acid supplementation 5 mg per week at start treatment, n (%)
Missing data
Folic acid supplementation 10 mg per week at start treatment, n (%)
Missing data

48.1 ± 14.8
n=0
55 (65)
n=0
27.2 ± 15.2
n=0
52 (61)
n=1
6.8 (0.02–85)
n = 16
9.4 ± 6.7
n = 11
55.2 ± 25.7
n = 22
37 (44)
n = 10
37 (44)
n = 11
85.6 ± 19.6
n=6
101.7 ± 14.5
n = 29
26.6 (18.3–51.3)
n=6
56 (66)
n=0
17.0 (1–52)
n=0
15.0 (5–22.5)
n=0
12.5 (7–20)
n=0
738.2 (15–4165)
n=0
71 (84)
n=0
84 (99)
n=0
40 (47)
n=0
44 (52)
n=0

MTX: methotrexate; BSA: body surface area; PASI: Psoriasis Area and Severity Index; VAS: visual analogue scale;
BMI: body mass index. aAt baseline; b at the end of the study.
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Reasons for discontinuation
Overall, 55 patients discontinued MTX treatment during the study, 19 of whom (34%)
discontinued due to side-effects. The most reported side-effects were gastrointestinal
problems (e.g. nausea, n = 4) and suspicion of liver toxicity (n = 5). Fourteen patients (26%)
discontinued due to ineffectiveness. Seven patients (13%) discontinued due to both sideeffects and ineffectiveness. Nine patients (16%) discontinued for other reasons, i.e. patient’s
own decision (n = 5), pregnancy wish (n = 3) and clinically inactive psoriasis (n = 1) (Table 2).
Table 3 shows all side- effects listed as a reason for discontinuation of MTX, classified into
the following categories: general, malignancy, organ systems and other.
Table 2 Reasons for discontinuation

19 (34)
14 (26)
7 (13)
9 (16)
6 (11)
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Reason for discontinuation, n = 55 (65%)
Side-effects
Ineffectiveness
Side-effects and ineffectiveness
Other reasons
Lost to follow-up
All data are provided as n (%).
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Table 3 Description of side-effects that were reported as the reasons for discontinuation of
methotrexate

Side-effects as the reason for discontinuation
Type of side-effects
General
General malaise and/or periodic fever
Headache
Myalgia
Tiredness
Hair loss
Malignancies
Metastatic colon cancer
Prostate cancer
Respiratory
Interstitial long disease
Persistent colds
Dyspnoea
Gastrointestinal
Increased P3NP
Nausea, diarrhoea and/or abdominal
pain

n
2
1
1
1
1
1
1
1
1
1
5
4

Abnormal liver function tests

2

Polyneuropathy symptoms
Worsening Meniere disease

1
1

Recurrent cystitis

1

Leukopenia

1

Neurological

Urogenital
Haematological
Others
Died
1
Side-effects in combination with ineffectiveness as reason for discontinuation
Type of side-effects
n
General
Headache
1
Tiredness
1
Malignancies
Chemotherapy for metastatic lung
1
cancer
Respiratory
Dyspnoea
1
Gastrointestinal
Nausea, diarrhoea and/or abdominal
5
pain
P3NP: Procollagen 3N-terminal peptide.
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Drug survival analysis
Figure 1 shows the Kaplan–Meier survival analysis for overall drug survival, and for drug
survival split according to reasons for discontinuation. The overall drug survival rate was
63%, 46%, 30% and 15% after 1, 2, 3 and 5 years, respectively. The median drug survival
duration was 1.8 years [95% confidence interval (CI) 1.4–2.3]. The drug survival rate for
discontinuation due to side-effects was 76%, 72%, 50% and 25% after 1, 2, 3, and 5 years,
respectively. The drug survival rate for discontinuation due to ineffectiveness was 83%, 68%,

-
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%

59% and 59% after 1, 2, 3 and 5 years, respectively (Figure 1).

Figure 1. Methotrexate drug survival split according to discontinuation due to side-effects and ineffectiveness.

Determinants of drug survival
Table 4 shows the results from the univariate Cox regression analysis. Based on univariate
analysis, the possible factors associated with discontinuation in all three drug survival
analyses were a high PASI and VAS score (P-values all < 0.2). However, according to the
multivariate Cox regression analysis, none of the determinants were found to be statistically
significant for overall drug survival, whereas the VAS was associated with discontinuation
due to side-effects (HR 1.3, 95% CI 1.045–1.645, P = 0.02) and also for discontinuation as a
result of ineffectiveness (HR 1.8, 95% CI 1.289–2.446, P < 0.001) (Table 5). The PASI score
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was not found to be significant in the presence of the VAS. This might be related to the
correlation between the PASI and VAS score (r = 0.38, P = 0.01).
In an attempt to explain the relationship between VAS and drug survival, we compared the
mean VAS of patients who continued therapy with the VAS of those who discontinued
therapy between baseline and at 6 months from the start of MTX treatment. The results
showed no differences between the patients who discontinued due to side-effects and those
who continued MTX treatment (54.2 and 50.6 at baseline; 20.8 and 24.4 at month 6,
respectively). In contrast, patients who discontinued due to ineffectiveness had a higher
mean VAS than those who continued MTX treatment at month 6 (64.3 and 49.5 at baseline;
44 and 20.5, respectively).
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Overall drug survival
(discontinuation)

Drug survival
(due to side-effects)

Drug survival
(ineffectiveness of
therapy)

Age at start of MTX
treatmenr in this studya
Sex

0.958 (0.869–1.055)

1.049 (0.930–1.184)

0.907 (0.777–1.058)

0.920 (0.504–1.682)

1.004 (0.434–2.321)

0.767 (0.317–1.854)

Age at onset of psoriasisa

0.947 (0.860–1.042)

0.987 (0.876–1.113)

0.933 (0.802–1.085)

Family history of psoriasis

1.137 (0.616–2.097)

1.231 (0.525–2.887)

1.890 (0.686–5.205)

PASI

Smoking habits

1.060 (1.006–1.117)
(P = 0.03)
1.119 (0.957–1.309)
(P = 0.16)
1.054 (0.580–1.915)

1.079 (1.012–1.150)
(P = 0.02)
1.311 (1.045–1.645)
(P = 0.02)
0.799 (0.356-1.795)

1.112 (1.042–1.184)
(P = 0.001)
1.775 (1.289–2.446)
(P < 0.001)
1.153 (0.455–2.918)

Weight

0.994 (0.979–1.009)

0.992 (0.973–1.012)

0.995 (0.972-1.018)

Waist circumference

0.992 (0.971–1.014)

0.994 (0.967-1.022)

0.980 (0.944-1.018)

BMIc

0.907 (0.676–1.217)

0.924 (0.635–1.344)

0.896 (0.561–1.433)

Naivety

0.797 (0.429–1.481)

0.766 (0.327–1.796)

0.615 (0.254–1.492)

Disease duration at start
of MTXa

1.019 (0.917–1.133)

1.081 (0.944–1.237)

0.973 (0.822–1.152)

Route of administration

1.045 (0.656–1.664)

1.404 (0.811–2.431)

1.071 (0.553–2.076)

VASb
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Table 4 Determinants of drug survival as determined by univariate Cox regression analysis

BMI: body mass index; MTX: methotrexate; VAS: visual analogue scale. Data are presented as hazard ratio (95%
confidence interval). aAge at start MTX in this study; aAge at onset of psoriasis; and disease duration at start of
MTX in 5-years intervals. bVAS in intervals of 10 mm. cBMI is divided into five categories [underweight < 18.5;
normal weight 18.5–24.99; overweight 25.0–29.99; obese I 30.0–34.99; obese II > 35) (point intervals)]. Values
in bold indicate hazard rations with a P-value of < 0.2.
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Table 5. Predictors for discontinuation of methotrexate drug survival according to
multivariate Cox regression analysis

Overall
Step 1
VAS
PASI
Step 2
PASI
Side-effects
Step 1
VAS
PASI
Step 2
VAS
Ineffectiveness
Step 1
VAS
PASI
Step 2
VAS

P-value

Hazard Ratio

95% CI

0.389
0.210

1.079
1.042

0.908–1.282
0.977–1.110

0.71

1.054

0.995–1.116

0.048
0.347

1.276
1.037

1.002–1.624
0.961–1.119

0.019

1.311

1.045–1.645

0.003
0.053

1.693
1.070

1.201–2.388
0.999–1.145

0.000

1.775

1.289–2.446

CI: confidence interval. P-value ≤ 0.05 was considered statistically significant. Values in bold indicate a hazard
ratio with a P-value of ≤ 0.05

Discussion
In this study, we described the drug survival of MTX split according to reasons for
discontinuation over a period of up to 5 years in a prospective daily practice setting.
Moreover, we investigated factors associated with MTX drug survival.
Our results showed that the median overall drug survival rate for MTX was 1.8 years. It was
remarkable that discontinuation due to side-effects and ineffectiveness were both common;
our hypothesis had been that drug survival of MTX would be limited mainly because of sideeffects. However, side-effects alone or in combination with inadequate disease control were
more important in the context of treatment discontinuation than inadequate disease control
alone, despite the use of folic acid.
To the best of our knowledge, only Shalom et al. 6 and Dávila-Seijo et al.7 have performed
drug survival studies in adult patients with psoriasis treated with MTX. The median overall
survival rate for MTX in these studies was 1.7 years and approximately 1 year, respectively.
In our study, the median overall survival of 1.8 years was comparable. It is difficult to
compare the drug survival studies of Shalom et al. and Dávila-Seijo et al. with our study for
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different reasons. In these studies, it is unknown whether MTX was given in combination
with other systemic therapies for psoriatic arthritis. As they included patients with psoriatic
arthritis, it may be possible that additional systemic therapies were given that could have
influenced the drug survival of MTX. In our study, we excluded patients diagnosed with
psoriatic arthritis because this diagnosis could interfere with other outcomes (e.g. the
patient’s perception of the disease severity) and the use of systemic antipsoriatic comedication. Another difference is that our study is based on a detailed prospective database
of daily dermatological clinical practice (patient general characteristics, risk factors for liver
disease and treatment characteristics). Also, our finding that patients’ perception of disease
severity (VAS) was associated with the drug survival adds to the current literature.
Based on the comparison of MTX survival rates in the present study and those in the studies
by Shalom et al. and Dávila-Seijo et al., with studies published on the drug survival of

studies on biologics. Only Dávila-Seijo et al. reported lower survival rates for biologics than
the survival rates for MTX in our study. For instance, the median drug survival for
adalimumab ranges between approximately 1.7 and 4.9 years, between 1.2 and 3.6 years,
for etanercept and between 1.7 and 3.7 years for infliximab. 7,9-12 MTX is also used in
rheumatoid arthritis. We found only nine studies that reported the drug survival of MTX in
rheumatoid arthritis. Only one of these studies had a design comparable with our study and
analysed MTX monotherapy.13 This study described a 10-year drug survival in 152 patients.
The median drug survival of MTX in rheumatoid arthritis was approximately 4 years,
compared with 1.8 years in our study of MTX treatment in psoriasis. In addition, the patients
with rheumatoid arthritis used folic acid in the last 2 years only. When we compare the
results of this study with our results, we have to consider that this study was performed in a
period when biological therapies were not available. This could explain why patients
remained on therapy for a longer time and therefore showed a longer drug survival. We
should also consider that drug survival rates could be related to a specific disease.
The most commonly reported side-effect given as a reason for discontinuation of MTX was
gastrointestinal complaints (e.g. nausea). This is a remarkable finding, because folic acid was
prescribed in combination with MTX in order to reduce the risk of gastrointestinal sideeffects and hepatotoxicity.2 In our study, the vast majority of patients received folic acid.
The study by Due et al.,14 also reported side-effects as the main reason for MTX
101

Chapter 3.2

biologics, we can conclude that MTX survival rates are lower than those reported in most

discontinuation. In their study, only 60.3% of the patients received folic acid
supplementation. In contrast, Dávila-Seijo et al.,7 described discontinuation due to sideeffects as the third most common reason for discontinuation; data regarding the use of folic
acid were not described.
When discussing the route of MTX administration, several studies recommend the
subcutaneous use of MTX over oral use in order to improve its efficacy and/or to reduce its
side-effects.15,16 In our study, MTX was administered orally for most patients (n = 74, 84%).
Additional survival analysis showed slightly higher overall drug survival rates in
subcutaneous MTX vs. oral MTX administration after 1 year (80.2% vs. 59.7%, respectively),
but lower rates in the second year (53.5% vs. 44.3%). Before drawing any conclusions, we
should consider that these results are based on 14 patients (17%) using MTX
subcutaneously. Further exploration of this field is recommended.
Another side-effect leading to discontinuation reported in our study was a clinical suspicion
of liver toxicity in five patients. According to the Dutch Dermatological guidelines 3, these
patients should be referred to a hepatologist to rule out liver fibrosis before discontinuation
of MTX therapy. However, the treating dermatologists already decided to discontinue MTX
before referral to a hepatologist, but no relevant liver fibrosis was diagnosed. Therefore,
most of these patients restarted MTX months later. In hindsight, it may have been
unnecessary to ‘discontinue’ MTX for these patients. Other factors contributing to liver
toxicity, such as alcohol consumption were also considered in our study. However, we
excluded alcohol consumption in our prediction model, because the data were collected at
baseline only. We could not assume that these data remained unchanged during the course
of the treatment.
As a secondary analysis we explored possible determinants for MTX drug survival. Based on
univariate analysis, the most important factors associated with a short overall drug survival
and for drug survival split for discontinuation due to side-effects and ineffectiveness were a
high baseline PASI score and a high baseline VAS score, indicating the patient’s perception of
disease severity. After multivariate analysis, only the VAS score reached significance for
discontinuation due to side-effects and ineffectiveness. The VAS is a horizontal line, 100 mm
in length, anchored by word descriptors at each end (at the left side – disease severity ‘not
at all’; at the right side – disease severity ‘extreme’). The patient marks the point on the line
that represents their perception of their current disease severity. The VAS score is
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determined by measuring (in mm) from the left-hand end of the line to the point marked by
the patient. The VAS measures psoriasis severity according to the opinion of the patient, and
may also capture a quality-of-life component to a certain extent, and is correlated with the
Dermatology Life QuaIity Index.17
To explain the influence of the VAS on MTX discontinuation due to side-effects and
ineffectiveness, we compared the mean VAS of patients who continued therapy with those
who discontinued therapy between baseline and 6 months of treatment with MTX. We saw
no differences in VAS between the patients who discontinued due to side-effects and those
who continued MTX until month 6. In contrast, the patients who discontinued due to
ineffectiveness had a higher mean VAS score at baseline and at month 6 than those who
continued MTX. This patient group could be prone to discontinuation because of insufficient
improvement in their psoriasis. The lack of correlation between VAS score and

severity and not adverse events.
The clinical relevance of this determinant remains questionable, but it may illustrate that
MTX treatment decisions are largely influenced by a perception of bad disease control. This
is in line with the perception that MTX is a burdensome drug. These findings corroborate the
fact that drug survival studies are influenced by behavioural factors. Some physicians or
patients will stop a treatment in case of side-effects, whereas others will continue the
therapy despite the side-effects. Moreover, the number of treatment options might also
influence the physicians’ decision to stop or continue the therapy. 5
Our findings need be to be interpreted in the light of some limitations. Firstly, it is inherent
in observational data that confounding by (contra) indication might play a role, e.g. some
physicians could be more reluctant than others to prescribe MTX to patients with (minor)
liver or gastrointestinal problems. Moreover, we have no detailed data on concomitant
topical therapies. Also, it may be that other factors, such as patient distress, could influence
the treatment outcomes and the patient‘s perceptions at the time of measurement. 18
In addition, we considered short treatment discontinuations < 90 days as continuous
treatment. This is an arbitrary but widely accepted

interruption time for a systemic

therapy.9,12 The strengths of our study include the detailed data regarding patients,
treatment characteristics, side-effects and effectiveness. Moreover, data on drug survival
(moment of discontinuation and reasons for discontinuation) were complete.
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discontinuation due to side-effects can be explained by the fact that the VAS measures

In conclusion, we showed that the median overall MTX drug survival rate in patients with
psoriasis was 1.8 years in daily practice, which is relatively short when compared with most
of the evidence for biologics. Side-effects were

the most common reason for

discontinuation. The most commonly reported side-effects were gastrointestinal symptoms
(e.g. nausea), despite folic acid use. Furthermore, we showed that a high score for the
patient’s perception of disease severity (VAS) at the start of treatment with MTX was
associated with a shorter drug survival for treatment discontinuation due to side-effects as
well as for ineffectiveness. However, the clinical value of these associations requires further
exploration. It seems that the patient’s perception of side-effects and ineffectiveness plays
an important role in the physician’s decision to discontinue MTX therapy.
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Abstract
Methotrexate (MTX) and biologics are frequently used treatments for psoriasis. Exploring
patients’ beliefs about their treatments may help to elucidate patients’ attitudes towards
these therapies. A cross-sectional survey was conducted using the Beliefs about Medicines
Questionnaire Specific (BMQ-Specific) in patients treated with methotrexate or biologics.
BMQ-Specific scores (Necessity and Concerns scales) were calculated and patients were
classified as “accepting”, “indifferent”, “ambivalent” or “sceptical” towards their treatment.
Biologics users scored higher on the Necessity scale than did methotrexate users. Both
groups had lower Concerns scores than Necessity scores. A high Necessity scale was
associated with a low Psoriasis Area and Severity Index score in both groups and long
treatment duration in the methotrexate group. Although this study cannot make a direct
comparison, it was observed that most patients on biologics could be classified as
“accepting” (59%), and most patients on MTX could be classified as “indifferent” (47%).
In conclusion, the BMQ-Specific is useful to identify patients with a sceptical, ambivalent or
indifferent profile. These profiles may negatively influence patient’s attitude towards their
medication.
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Introduction
Psoriasis is a chronic, immune-mediated inflammatory skin disease, affecting 2–4 % of the
population in western countries.1 Moderate-to-severe psoriasis is usually treated with
systemic therapies, such as methotrexate (MTX) or biologics. Since psoriasis is a chronic
disease, patients need long-term treatment to control the disease. MTX is a well-known
conventional systemic therapy for continuous treatment of moderate to severe plaque
psoriasis; biologics are often the next step in the treatment when conventional systemic
therapies fail or are contraindicated.2,3 It is important that patients use these therapies
adequately in order to obtain disease control. It is well-known that the attitudes of patients
towards medicines, including adherence, are influenced by their beliefs about the prescribed
medication.4-9 The Beliefs about Medicines Questionnaire Specific (BMQ-Specific) is the
most-used tool to assess these beliefs, expressed as Necessity and Concerns scores, about
the prescribed medication for a specific disease. The use of this questionnaire in other
chronic diseases has shown that patients who perceive high Necessity and low Concerns
towards their medication are more likely to use their treatment as recommended by the

prescribed medication helps elucidate the attitude (positive or negative) of patients towards
their medication.4,10
Because MTX and biologics are among the most important systemic treatments for psoriasis
in daily clinical practice, it is crucial to explore the beliefs of patients regarding these
treatments. In addition, identifying the factors that may affect these beliefs is important in
order to search for specific interventions (e.g. counselling) to prevent treatment failure. The
objective of this study was therefore to explore the beliefs about medicines in patients with
psoriasis treated with MTX or biologics, using the BMQ-Specific questionnaire.10 In addition,
this study sought determinants that were associated with either high Necessity or low
Concerns scores.
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prescriber.4 Assessing the balance between patients’ Necessities and Concerns about their

Methods
Study population
This cross-sectional survey was conducted between 6 January 2014 and 23 June 2015 at the
outpatient clinic of the Department of Dermatology, Radboud University Medical Center
(Radboudumc) in Nijmegen, the Netherlands. Adult patients (> 18 years) with plaque
psoriasis who were treated with MTX or biologics (either adalimumab, etanercept, infliximab
or ustekinumab) for psoriasis, were asked at the time of consultation to complete the BMQSpecific. Consecutive patients visiting the outpatient clinic were asked to participate until
100 patients treated with MTX and 100 patients treated with biologics were included. This
study did not require approval from an institutional review board according to ethics
guidelines in the Netherlands.
Beliefs about Medicines Questionnaire Specific
The BMQ-Specific is a validated instrument that assesses beliefs about medication. 10 This
instrument can be adapted to a specific treatment by adding the name of the medication
investigated to the questionnaire. In the current study, the BMQ-Specific was adapted to
patients with psoriasis, with reference to their specific treatment for psoriasis being MTX,
adalimumab, etanercept, infliximab or ustekinumab. Patients treated with a combination of
systemic anti-psoriatic therapies were asked to answer the questionnaire only for their main
treatment, which was a biologic in case of biologic combined with another systemic
treatment.
The BMQ-Specific consists of 2 5-item scales assessing Necessity and Concerns regarding the
prescribed medication. An example of a Necessity item is: “Without this medication, I would
be very ill”, and an example of a Concerns item is: “These medicines disrupt my life”. Each
item is measured on a 5-point Likert scale, ranging from “strongly disagree” (= 1) to “strongly
agree” (= 5), with “uncertain” in the middle. The sum of the scores of the individual items of
the Necessity scale and Concerns scale for MTX and biologics was used to calculate each
scale score. The scales scores range from 5 to 25. A higher score on the Necessity scale
reveals stronger beliefs in the necessity of that particular medication, while a higher score
on the Concerns scale indicates stronger concerns about that particular medication. 4,10 In
addition, the Necessity and Concern scales were split at the midpoint (15 points) to create 4
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“attitude subgroups”: accepting (high Necessity and low Concerns), ambivalent (high
Necessity and high Concerns), indifferent (low Necessity and low Concerns), and sceptical
(low Necessity and high Concerns).11
A Necessity–Concerns Differential (NCD) was calculated by subtracting the Concerns scores
of each patient from their Necessity scores. This differential results in a score ranging from –
20 to +20. Higher scores on this differential indicate higher perceived necessity than
concerns. See Appendix S1 for the BMQ-Specific.
Patient general characteristics
Demographic and clinical characteristics were extracted from electronic medical records. For
this study, the following data were extracted: age, sex, age at onset of psoriasis, the PASI
score at the time of the survey, diagnosis of psoriatic arthritis (PsA) (yes/no), disease
duration at time of survey, age at start of MTX or biologic treatment, and history of systemic
therapies and phototherapy for psoriasis prior to the investigated drug.

Results were reported as follows: continuous parametric variables as means with standard
deviations (SDs), continuous non-parametric variables as medians with ranges, and
categorical variables as percentages. This accounts for the scores of the Necessity and
Concerns scales, the NCD and baseline parameters. The individual item scores were
categorized into 3 categories: scores below 3 were categorized as “disagreement”, scores
equal to 3 were categorized as “uncertain”, and scores above 3 were categorized as
“agreement”. To avoid a judgment on the answer “uncertain”, because it is unknown what it
meant to the patient, it was decided to score this answer separately. The proportions of
patients per category were analysed.
Univariable linear regression analysis was performed to evaluate the possible association
between the Necessity scale, Concerns scale or NCD, with general patient and treatment
characteristics for the MTX and for the biologics group separately. Variables with a p-value <
0.2 in univariable analysis were analysed further using multivariable linear regression
analysis with backward selection to assess which variables were independently associated
with the Necessities or Concerns scales and NCD. Inclusion of candidate predictors in the
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Data analysis

regression model was set at a cut-off point of p < 0.2 in univariate testing. This is rule of
thumb to select candidate predictors with potential predictive value without being too strict.
Due to the observational nature of this study, no formal statistical comparison between the
MTX and biologic group was presented, because the groups were different in multiple,
essential, confounding aspects which it was not possible to correct for.
Analyses were performed with SPSS version 20.0 (SPSS, Inc., Chicago, IL, USA). A p-value ≤
0.05 was considered statistically significant.

Results
All invited patients agreed to participate and completed the questionnaire (response rate
100%). A total of 200 patients completed the BMQ-Specific questionnaire. One hundred
patients were treated with MTX and 100 with biologics (adalimumab, n = 35; etanercept, n =
31; infliximab, n = 7; ustekinumab, n = 27). Table I shows the characteristics of the MTX and
biologic groups.
In the MTX group, 2 patients were treated with MTX in combination with other conventional
systemic therapy (one patient started cyclosporine and MTX at the same time, due to the
severity of the psoriasis at that time, and the other one started fumarates during the MTX
treatment due to insufficient efficacy of MTX). In the biologic group, 15 (15%) patients
received combination systemic therapy at the time of the survey [14 patients were treated
with biologics in combination with MTX (adalimumab, n = 6; etanercept, n = 3; infliximab, n =
2, and ustekinumab, n = 3) and one patient was treated with ustekinumab in combination
with acitretin].
Significant differences were found between the MTX and biologic groups for the baseline
PASI score, the number of previous systemic therapies for psoriasis (conventional and
biologics) and phototherapy (p = 0.05). The differences in patient and treatment
characteristics split between 3 main biologic treatments in the study (adalimumab,
etanercept and ustekinumab), are shown in Appendix S2.

116

Table I General characteristics of patients

Biologics
n = 100
51.3 ± 13.2

p-value

Age,years, mean ± SD

MTX
n = 100
53.3 ± 13.6

Male sex, n (%)

56 (56)

68 (68)

0.08

Age at onset of psoriasis, years, median (range)
PASI at the time of the survey, median (range)

24 (6–66)
4.9 (0–32.3)

22 (1–61)
3.1 (0–16.2)

0.37
0.001

Diagnosis of psoriatic arthritis, yes, n (%)

14 (14)

24 (24)

0.07

Disease duration at the time of the survey,
years, mean ± SD
Age at start treatment, years, mean ± SD

25.5 ± 13.8

26 ± 12.8

0.76

48.5 ± 12.5

48.2 ± 13.2

0.9

Treatment duration, years, median (range)

2.6 (0.07– 37)

2.8 (0.06– 10.3)

0.6

History of psoriasis therapiesa
Number of conventional systemic therapiesb
0

0.31

0.001

40 (40)

2 (2)

1
2
3
4
Number of biologic therapiesc

40 (40)
14 (14)
4 (4)
2 (2)

9 (9)
34 (34)
42 (42)
13 (13)

0
1
2
3
4
Phototherapy
Yes
No

90 (90)
6 (6)
3 (3)
1 (1)
0

38 (38)
31 (31)
19 (19)
10 (10)
2 (2)

0.001

77 (77)
23 (23)

96 (96)
4 (4)

0.001
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Patient general characteristics

a

Therapies are counted only once per patient, regardless of the number of time they are prescribed.
Conventional systemic therapies: acitretin, cyclosporine, fumarates or methotrexate (MTX); c biologic
therapies: adalimumab, alefacept, etanercept, inﬂiximab or ustekinumab. All data were included. No missing
values were found. PASI: Psoriasis Area and Severity Index; SD: Standard deviation. Signiﬁcant p-values (P<
0.05) are shown in bold.
b

Beliefs about Medicines Questionnaire scores
Patients treated with biologics scored higher than MTX patients on all items of the Necessity
scale, as shown in Table II. The highest scores in both treatment groups were found for the
item “My psoriasis medication protects me from becoming worse” (MTX = 65% vs. biologics
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= 72%), followed by “My life would be impossible without my psoriasis medication” (MTX =
46% vs. biologics = 71%). Furthermore, in the biologics group, 62% of the patients believed
that their present health depended on their psoriasis medication (reference: 42% in the MTX
group) and 58% believed that their health in the future will depend on their psoriasis
medication (reference: 35% in the MTX group).
In both treatment groups, most patients reported no concerns on all items, except for the
item “I sometimes worry about the long term effects of my psoriasis medication” where 49%
of the MTX patients and 41% of the biologic patients reported concerns.
Tables III and IV summarize the mean and 95% confidence interval (95% CI) of the Necessity
scale, Concerns scale and the NCD scores for the MTX and biologic groups in general and
stratified for treatment duration and PASI scores. Figure 1 shows the mean and the standard
deviations (SD) of the BMQ-Specific scores split for MTX and biologics.
Patients treated for more than 1 year with MTX reported higher Necessity (p = 0.04) for the
treatment than patients treated for less than 1 year (15.9 ± 4.4 and 13.8 ± 5, respectively). In
the biologic group, patients with a PASI score ≤ 5 reported higher Necessity (p= 0.007) for
the treatment than patients with a PASI score greater than 5 (18.7 ± 4.3 and 16 ± 4.4,
respectively). Dividing the patients into 4 attitude subgroups showed that in the MTX group
29% of the patients could be categorized as accepting, 12% as ambivalent, 47% as
indifferent, and 12% as sceptical. In the biologic group, 59% of patients could be categorized
as accepting, 10% as ambivalent, 28% as indifferent, and 3% as sceptical (Figure 2). The NCD
resulted in a positive score for both treatment groups. This indicates a stronger belief in the
necessity of MTX or biologics treatment than in the concerns about taking these medications
(3.0 ± 5.9 and 6.3 ± 5.6, respectively). In addition, statistically significant differences (p =
0.003) were found for the NCD split for the PASI score in the biologic group (7.2 ± 5.1 and 3.5
± 6, respectively).
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>3

3

<3

>3

3

<3

>3

3

<3

>3

3

<3

>3

3

<3

65

18

17

35

25

40

21

18

60

46

27

27

42

20

38

MTX (%)

72

12

15

58

24

18

45

18

36

71

13

16

62

13

25

Biologics (%)

dependent on my psoriasis medication

I sometimes worry about becoming too

Concerns 5

My psoriasis medication disrupt my life

Concerns 4a

My psoriasis medication is mystery to me

Concerns 3

medication

long term effects of my psoriasis

I sometimes worry about the

Concerns 2

worries me

Having to take my psoriasis medication

Concerns 1

Concerns scale

>3

3

<3

>3

3

<3

>3

3

<3

>3

3

<3

>3

3

<3

20

21

80

10

8

81

17

13

70

49

15

36

33

13

54

MTX (%)

25

21

54

6

7

86

12

17

71

41

18

41

21

10

69

Biologics (%)
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One missing value in the methotrexate (MTX) and biologics groups; b 1 missing value in the biologic group. Necessity and Concerns scales were divided into three parts:
<3 (score 1–2)= disagreement; 3 = uncertain; > 3 (score 4–5) = agreement.

a

worse

protects me from becoming

My psoriasis medication

Necessity 5b

medication

depend on my psoriasis

My health in the future will

Necessity 4

I would be very ill

Without my psoriasis medication

Necessity 3a

without my psoriasis medication

My life would be impossible

Necessity 2

on my psoriasis medication

My health at present depends

Necessity 1

Necessity scale

Table II Percentage of Beliefs about Medicines Questionnaire (BMQ)-Specific scores per treatment group
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Etanercept
(n = 31)
19 ± 4.2 [17.5–20.5]
11.6 ± 4.1 [10.1–13.1]
7.4 ± 5.5 [5.4–9.4]

Ustekinumab
(n = 27)
17.7 ± 4.4 [15.9–19.4]
11.9 ± 3.3 [10.5–13.2]
5.8 ± 5.4 [3.7–7.9]

15.3 ± 4.6
[14.4–16.2]
12.3 ± 4.1
[11.5–13.1]
2.98 ± 5.9
[1.82–4.14]

Necessitya, mean ± SD [CI]

a Scores

15.9 ± 4.4
[14.9–16.9]
12.4 ± 4.2
[11.4–13.4]
3.5 ± 5.9
[2.1–4.9]
PASI >5
14.9 ± 4.4
[13.6–16.2]
12.4 ± 4.1
[11.2–13.6]
2.5 ± 5
[1.1–4]

13.8 ± 5
[11.9–15.7]
12.1 ± 3.7
[10.7–13.6]
1.7 ± 5.7
[–0.54–3.9]
PASI ≤ 5
15.7 ± 4.9
[14.3–17]
12.3 ± 4.1
[11.1–13.4]
3.4 ± 6.6
[1.6–5.2]
0.46

0.89

0.42

0.17

0.74

0.04

p-value

18 ± 4.4
[17.1–18.9]
11.7 ± 3.5
[11–12.4]
6.3 ± 5.6
[5.2–7.4)

18 ± 4.4
[17.1–18.9]
11.7 ± 3.5
[11–12.4]
6.3 ± 5.6
[5.2–7.4)

Total
(n = 100)

PASI ≤ 5
18.7 ± 4.3
[17.7–19.7]
11.5 ± 3.3
[10.7–12.2]
7.2 ± 5.1
[6.1–8.4)

16.7 ± 4.5
[14.8–18.5]
12 ± 3.4
[10.6–13.5]
4.6 ± 6.9
[1.8–7.5)

PASI >5
16 ± 4.4
[14.2–17.8]
12.4 ± 4
[10.8–14.1]
3.5 ± 6
[1–6)

18.4 ± 4.3
[17.4–19.4]
11.6 ± 3.5
[10.8–12.4]
6.9 ± 5
[5.7–8)

Biologics (n = 100)
Treatment duration
≤ 1 year
> 1 year
(n = 25)
(n = 75)

range from 5 to 25. b Scores range from -20 to 20. Significant p-values (P< 0.05) are shown in bold. SD: standard deviation; CI: confidence interval.

NCDb, mean ± SD [CI]

Concernsa, mean ± SD [CI]

NCDb, mean ± SD [CI]

Concernsa, mean ± SD [CI]

15.3 ± 4.6
[14.4–16.2]
12.3 ± 4.1
[11.5–13.1]
2.98 ± 5.9
[1.82–4.14]

Total
(n = 100)

Necessitya, mean ± SD [CI]

BMQ-Specific

Methotrexate (n = 100)
Treatment duration
≤ 1 year
> 1 year
(n = 28)
(n = 72)

0.003

0.221

0.007

0.09

0.58

0.09

p-value

Table IV. Beliefs about Medicines Questionnaire (BMQ)-Specific scale and Necessity-Concerns Differential (NCD) stratified by treatment
duration and Psoriasis Area and Severity Index (PASI) scores.

Biologics
Total
Adalimumab
BMQ-Specific
(n = 100)
(n = 35)
Necessitya, mean ± SD [CI]
15.3 ± 4.6 [ 14.4–16.2]
18 ± 4.4 [ 17.1–18.9]
17.8 ±4.4 [16.3–19.3]
Concernsa, mean ± SD [CI]
12.3 ± 4.1 [11.5–13.1]
11.7 ± 3.5 [11–12.4]
11.4 ± 3.2 [10.3–12.5]
NCDb, mean ± SD [CI]
2.98 ± 5.9 [1.82–4.14]
6.3 ± 5.6 [5.2–7.4]
6.4 ± 5.4 [4.6–8.3]
a
Scores range from 5 to 25. b Scores range from -20 to 20. SD: standard deviation; CI: confidence interval.

Methotrexate
Total
(n = 100)

Table III Beliefs about Medicines Questionnaire (BMQ)-Specific scale and Necessity-Concerns Differential (NCD) scores for methotrexate
and biologics
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Figure 1 Beliefs about Medicines Questionnaire Specific (BMQ-Specific) scores split for methotrexate (MTX) and
biologics. Means with standard deviations of the BMQ-Specific scores split for MTX and biologics are depicted
in this figure. Biol: biologics; NCD: Necessity-Concerns Differential.

Figure 2 Classification of patients in 4 attitudes subgroups on the basis of their Necessity and Concerns
[methotrexate (MTX) n = 100; biologics n = 100].

Factors associated with the beliefs about medication
MTX group. Univariable analyses showed that age, sex, age at onset of psoriasis, PASI score
at the time of the survey and MTX treatment duration were possibly associated with the
Necessity scale in the MTX group when selecting those with a p-value below 0.2. The factor
possibly associated with the Concerns scale was the number of previous systemic
conventional therapies. The factors possibly associated with the NCD were: age at onset of
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psoriasis, height of the PASI score at the time of the survey and MTX treatment duration (all
p-values < 0.2) (see Appendix S3 for more information on the univariable analyses).
Those variables identified in the univariable analyses were included in the multivariable
regression analysis. This revealed that in the MTX group the PASI score [beta –0.246, 95% CI
(–0.437;–0.055); p = 0.012] and the treatment duration [beta 0.180, 95% CI (0.042; 0.318); p
= 0.011] were associated with the Necessity scale. This means that the higher the PASI score
at the time of the survey, the lower the Necessity score for MTX treatment: and the longer
the MTX treatment duration, the higher the Necessity score for MTX treatment. For the
Concerns score, only one factor, namely “history of conventional therapies”, could be
selected based on the p-value of 0.2 in the univariable analyses; however, that variable did
not reach statistical significance (p = 0.08).
Regarding the NCD, also the PASI score [beta –0.249, 95% CI (–0.497; –0.002); p = 0.05] and
the MTX treatment duration [beta 0.195, 95% CI (0.017; 0.374); p = 0.032] were found to be
associated with the NCD.
Biologic group. Based on the univariable analysis, the factors possibly associated with the
Necessity scale in the biologic group were: the PASI at the time of the survey and the
number of previous biologic therapies. The factors possibly associated with the Concerns
scale were: sex, diagnosis of PsA and the number of previous conventional therapies. The
factors possibly associated with the NCD were: PASI score at the time of the survey and
diagnosis of PsA (all p-values < 0.2). Again, the variables selected in this first step were
included in the multivariable regression analysis. This revealed that the PASI score [beta –
0.343, 95% CI (–0.598; 0.087); p = 0.01] was associated with the Necessity scale. This means,
the higher the PASI score at the time of the survey the lower the necessity of the patients for
the biologic treatment. None of the possible factors associated with Concerns for the
biologic group in the univariable analysis reached statistical significance in the multivariable
analysis. Furthermore, the PASI score [beta –0.420, 95% CI (–0.741; –0.099); p = 0.011] and
the diagnosis of PsA were found to be associated with the NCD [beta 2.606, 95% CI (0.097;
5.116); p = 0.042]. This means that the presence of PsA at the time of the survey was
associated with an increase in the belief of the patients about the necessity of the biologic
treatment compared with the absence of PsA.
Table V shows a summary of the results of the multivariable regression analysis.
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Factors
Psoriasis Area and Severity Index
Treatment duration (years)
Psoriasis Area and Severity Index
Diagnosis of psoriatic arthritis

95% CI
[–0.437, –0.055]
[0.042, 0.318]
[–0.598, –0.087]

p-value
0.012
0.011
0.009

BMQ-Specific Necessity scale
Beta
–0.246
0.180
–0.343

95% CI
[–0.497, –0.002]
[0.017,0.374]
[–0.741, –0.099]
[0.097, 5.116]

p-value
0.048
0.032
0.011
0.042

Necessity-Concerns Differential
Beta
–0.249
0.195
–0.420
2.606

Chapter 4.1

A p-value of < 0.05 was considered statistical significant. None of the factors associated with Concerns for the MTX or biologic group reached statistical significance
(p< 0.05). BMQ-Specific: Beliefs about Medicines Questionnaire Specific; CI: confidence interval.

Biologics

Treatment
MTX

Table V. Summary of backward stepwise multivariable regression analysis for methotrexate (MTX) and biologics

Discussion
This study found that most patients treated with MTX or biologics have a positive balance
between Necessity and Concerns regarding their MTX or biologic treatment. In other words,
the patients treated with MTX or biologics often reported more necessity for the prescribed
medication to control their disease than concerns about taking these drugs. However, most
of the patients treated with biologics could be classified as “accepting”, while most patients
in the MTX group could be classified as “indifferent”.
In the Necessity scale, both treatment groups scored highest for the item “My psoriasis
medication protects me from becoming worse”, followed by “My life would be impossible
without my psoriasis medication” and “My health at the present depends on my psoriasis
medication”. This indicates that patients acknowledge the need for medication to control
their disease. With regards to the Concerns Scale, the item “I sometimes worry about the
long-term effects of my psoriasis medication” was most often scored positively (40% of
patients).
The high scores on the Necessity scale in the biologic group could be explained by the long
history of psoriasis therapies previous to the biologic treatment. This probably means that
they have failed to respond to many other therapies which can result in feelings of
dependency on biologic therapy as a last resort. These feelings could be reinforced by the
fact that in the most European countries, biologic therapy can only be prescribed by failure
or contraindication of conventional systemic therapies. Higher Necessity scores in patients
treated with biologics than in those treated with conventional systemic therapies were also
reported in the study of Michetti et al. 12 To our knowledge, the study of Michetti et al. is the
only study that has investigated the BMQ-Specific questionnaire in patients with psoriasis.
They focused on conventional therapies in general and on tumour necrosis factor inhibitors
treatments (TNFi). The current study focused specifically on MTX as the most-used
conventional treatment, and was not limited to TNFi treatments, but also included
interleukin 12/23 treatment (ustekinumab). In addition, the study presented factors that
might influence beliefs about medicine in patients with psoriasis.
Multivariable regression analyses revealed factors both positively and negatively associated
with the Necessity scale and with the NCD. Longer MTX treatment duration was positively
associated with higher Necessity for MTX treatment and with a positive NCD.
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Correspondingly, patients treated > 1 year reported higher Necessity for MTX than patients
treated < 1 year. As an explanation, we hypothesized that patients will remain on MTX as
long as their disease remains controlled, thus they experience high necessity. Another
positive factor associated with the NCD, was the diagnosis of PsA in the biologic group. In
the current study, the frequency of PsA in biologic patients was higher than PsA in MTXtreated patients. This could be explained by the fact that biologic treatments are prescribed
when PsA does not respond to systemic conventional treatments. This might be likely to
increase the necessity of these patients to receive a biologic treatment to control their
arthritis and their skin disease. A negative factor associated with the Necessity scale and the
NCD in the MTX as well as the biologic groups was a high PASI score. Correspondingly,
patients with a low disease severity (PASI score ≤ 5) reported higher Necessity scores than
patients with more disease activity. This could mean that when patients experience less
effect of their medication, they experience less necessity for that treatment.
Study strengths and limitations

perform formal statistical comparisons between the MTX and biologic groups, because the
groups were different in multiple, essential, aspects that are an inherent bias in nonrandomized studies. Secondly, due to the nature of the current study design, it was not
possible to measure the number and severity of adverse events experienced by the
participants associated with current or previous treatments. Therefore, these adverse events
were not included as candidate predictors in the current study. Participants’ experiences
with adverse events could hypothetically lead to more concerns about treatments. However,
our results showed no statistically significant differences in Concerns between the
participants treated for less or more than one year in both treatment groups. Thirdly, at the
time we were analysing our data, Thorneloe et al. 13, suggested that some patients with
psoriasis might experience difficulties completing the BMQ and that medication beliefs were
underestimated or not fully captured in the BMQ items. However, that study was based on a
small number of patients recruited from a non-clinical setting, who might interpret items
differently from a clinical population under systemic treatment, as in the current study. In
addition, the external validity of the study may be influenced by socioeconomic and
demographic characteristics, which might be different in other populations.
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These results should be interpreted in the light of some limitations. First, we decided not to

A strength of the current study is the 100% response rate. Therefore, the generalizability
of the study is not limited by volunteer bias.

Conclusion
It is quite reassuring that patients expressed more necessity than concerns. However, not all
patients could be classified as “accepting” with regards to their medication. Non-accepting
profiles such as sceptical, indifferent or ambivalent ones, could negatively influence a
patient’s attitude towards the use of prescribed medicines. Measuring the BMQ-Specific in
daily practice could reveal an individual patient profile that should be taken into account
during counselling. For example, sceptical or ambivalent patients experience high levels of
concerns about their medication use and might be helped by more information about a
realistic risk profile of their medication. At least these patients should be monitored on
therapy adherence because they could be prone to non-adherent behaviour.

126

Appendices
Appendix S1 Beliefs about Medicines Questionnaire (BMQ) Specific adapted to
Methotrexate or biologic therapies
I would like to ask you about your personal views about medicines prescribed for your psoriasis.
These are statements other people have made about their prescribed medication. Please indicate the extent to
which you agree or disagree with them by placing a cross in the appropriate box.
There are no right or wrong answers. I am interested in your personal views.
Please only cross one box per question.
How do you think about the …… (name treatment)

Strongly

Disagree

Uncertain

Agree

Strongly

medicines?

disagree

(score=2)

(score=3)

(score=4)

Agree

(score=1)

(score= 5)

My health at present depends on my psoriasis medication
(NEEDS1)
Having to take psoriasis medication worries me
(CONCERNS1)
My life would be impossible without my psoriasis
medication (NEEDS2)
I sometimes worry about the long term effects of my
psoriasis medication (CONCERNS2)
Without my psoriasis medication I would be very ill
(NEEDS3)

Chapter 4.1

My psoriasis medication is mystery to me (CONCERNS3)
My health in the future will depend on my psoriasis
medication (NEEDS4)
My psoriasis medication disrupts my life (CONCERNS4)
I sometimes worry about becoming too dependent on my
psoriasis medication (CONCERNS5)
My psoriasis medication protects me from becoming worse.
(NEEDS5)

Appendix S2 Patients characteristics per biologic treatment
Available online: http://www.medicaljournals.se/acta/content_files/additional_content/5376AppS2.pdf

Appendix S3 Univariable regression analysis
Available online: http://www.medicaljournals.se/acta/content_files/additional_content/5376AppS3.pdf
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Chapter 5

Summary and discussion

Chapter 5.1

Summary, general discussion, main conclusions
and future perspectives

Summary, general discussion and future perspectives
The major aim of this thesis was to improve personalized and patient-centered care for
patients with psoriasis in a real world setting. For this purpose, we formulated five aims
addressing gaps in disease severity outcome measures, gaps in knowledge about effectiveness
of systemic treatments for psoriasis in daily practice, and to increase insight in the beliefs about
systemic medication of patients with psoriasis using patient reported outcomes.
We will consecutively address and discuss the main findings regarding the above mentioned
issues.
Chapter 2. Refining disease severity outcome measures
Aim 1. To develop a refined PASI score for psoriasis patients with small affected areas (Low
PASI).
In Chapter 2.1 a refined PASI score for psoriasis patients with small affected areas (Low
PASI) was developed and validated.
Worldwide many measurement tools have been developed to measure the severity and
psychological burden of psoriasis. The Psoriasis Area and Severity Index (PASI) is considered the
gold standard for evaluating disease severity and it is the most used tool in daily practice and
trial settings.1-3 This measurement presents some limitations, such as its poor sensitivity to
relatively small changes of areas of involvement, the assumption that it is a time-consuming
assessment, and its subjectivity.4,5 Since the introduction of the newest generation of
treatments for psoriasis, such as the biologics targeting IL-17 and IL-23, patients can achieve a
considerable PASI improvement, with a reduction of the PASI of ≥ 90% compared to start of
the treatment (PASI90). A consequence of these new, effective treatments is the fact that
the residual area of psoriasis can be reduced to (nearly) clear skin. The existing PASI is not
sensitive to detect changes in affected areas between 1 and 10% in a body region 4-6, and is
therefore not able to assess changes that are visible and possibly important for the patient.
A minimal involvement (lower than 10% of the body area involved) will always lead,
according to the classic PASI six-point area scale classification, to an area of 1. 1,4-6 For this
purpose we developed a refined PASI score for small affected areas, the Low PASI.
Low PASI comprises the same components as the classic PASI; the severity scores of the
plaques psoriasis: erythema (E), induration (I) and desquamation (D) and the extent of the
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psoriasis, measured by the body area involved. In the Low PASI we divided the area score of
the classic PASI into four equal fractional components that are reflected in a four-point scale,
instead of the classical PASI score, which does not differentiate , if the area in a region is less
than 10%.
After the development of the Low PASI, the score was tested by means of a pilot study in
which two investigators measured, independent of each other, the Low PASI and the classic
PASI scores in ten patients. The interobserver agreement for both scores was excellent
(Intra-class correlation coefficient classic PASI = 0.95; and Low PASI = 0.87). The low PASI
showed to be in average 2.5 PASI point lower than the classic PASI. Our results showed that
the Low PASI is an accurate tool to detect changes in small affected areas in a body region (<
10% of a body region).
The use of the Low PASI will overcome the poor sensitivity of the classic PASI for changes in
small areas. Therefore, the improved discrimination in the range of PASI between 1 and 10%
provides an opportunity to revisit the association between PASI and DLQI in mild to moderate
psoriasis. Currently it is assumed that there is only a weak correlation between classic PASI and
DLQI in adults in mild to moderate disease and a moderate correlation between classic PASI
and CDLQI in children.4,7,8 In order to estimate the impact of mild to moderate disease with low
PASI on the quality of life (QoL) the low PASI and classic PASI have to be compared and
contrasted in future studies.

PASI in the areas where the PASI is less sensitive. We suggest that the Low PASI could be an
instrument additional to the classic PASI to obtain a more appropriate score of psoriasis
severity fit for mild to moderate disease. The use of the Low PASI in daily clinical practice
may have important implications in the evaluation of the efficacy of systemic and new
generation treatments and in the evaluation and achievement of treatment goals. Further
research in a larger population is needed to confirm the value of the Low PASI in daily clinical
practice and in clinical trials. In addition, future studies could assess the correlation between
Low PASI and QoL assessments.

135

Chapter 5.1

The Low PASI does not pretend to substitute the classic PASI, but to extend and refine the

Aim 2. To adapt and validate the severity (SPI-s) and psychosocial impact (SPI-p) domains of the
professional (proSPI) and self-assessment (saSPI) versions of SPI for children and adolescents
with psoriasis.
Measuring the severity of psoriasis with tools such as the PASI and the Low PASI, will help us
to quantify the severity of the disease. But, these tools do not assess the impact of psoriasis
on the quality of life (Qol) of those affected. The most commonly used tools to measure the
psychological impact of psoriasis in daily clinical practice on the Qol are the Dermatology Life
Quality Index (DLQI)9 for adults, and the Children’s Dermatology Life Quality Index (CDLQI)10 for
children. To date, only one tool combines both the severity of psoriasis with the psychosocial
impact of the disease: the Simplified Psoriasis Index (SPI).11 The SPI comprises three domains;
current severity (SPI-s), psychosocial impact (SPI-p) and past history of interventions (SPI-i). This
tool is available in two complementary versions; for health professionals (proSPI) and for
patients (saSPI). The SPI has been validated for adults with psoriasis, but not for children and
adolescents. In Chapter 2.2 we described the validation of two of the three domains of the SPI
in children and adolescents with psoriasis; the severity (SPI-s) and psychosocial impact (SPI-p)
domains of the professional (proSPI) and self-assessment (saSPI) versions of SPI. The third
domain, in which the history of interventions is assessed (SPI-i) turned out to be too difficult for
the children and adolescents to perform. We therefore did not validate this third domain. For
validation of the SPI in children and adolescents, we chose to use the same methodology as the
original publication in adults.11 Therefore, we used the PASI score and the CDLQI as standard
measures for our comparisons. We compared the PASI score with the pro-PSI-s and saSPI-s, and
the CDLQI with the SPI-p. We found a close correlation between the pro-SPI-s and the PASI (r =
0.87) and a moderate correlation between the saSPI-s and the PASI (r = 0.69). The correlation
between the two psychosocial impact measures, SPI-p and CDLQI was strong (r = 0.78).
Moreover, the correlation between these two psychosocial impact measures (SPI-p and CDLQI)
and the severity assessed by the patient (saSPI-s; r = 0.68 and 0.64, respectively) was higher
than the correlation between these two psychosocial impact measures and the two severity
measures performed by the health professionals (SPI-p vs PASI r = 0.40; SPI-p vs proSPI-s r =
0.43; CDLQI vs PASI r = 0.39; and CDLQI vs proSPI-s r = 0.44). This indicates that patients'
perception on the severity of their psoriasis correlates better with their psychosocial impact of
the disease than the perception of the health professional.
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We have to remark that there are some differences between using the PASI and CDLQI as
separate items, and the SPI as a tool in which severity and quality of life are combined. First, the
PASI scores the severity and extent of psoriasis based on (only) four anatomical body regions
(head and neck, trunk, and upper and lower extremities), whereas the SPI divides the body into
ten areas: (1) scalp and hairline, (2) face, neck, and ears, (3) arms and armpits, (4) hands fingers,
and fingernails, (5) chest and abdomen, (6) back and shoulders, (7) genital area and/ or around
anus, (8) buttocks and thighs, (9) knees, lower legs, and ankles, and (10) feet, toes and toenails.
The SPI provides therefore more detailed information about the affected body regions than the
PASI score.
Second, the SPI is assessed by a professional (proSPI) and also by the patient/parents (saSPI)
whereas the PASI is only assessed by the professional. Third, the SPI combines severity and
psychological impact of psoriasis on patients’ life. However, the SPI does not describe which
aspects of patients’ lives are affected and is therefore less accurate than the CDLQI. Regarding
this issue, the SPI cannot substitute the CDLQI.
All in all, we can conclude that the professional and self-assessment versions of the SPI are
valid tools for the assessment of severity and psychological impact of psoriasis in children
and adolescents in daily clinical practice. This tool can give healthcare professionals valuable
and quick information about the patients’ and/or parents’ perception of psoriasis during
consultation.

involvement in their care, improving personalization and patient-centered care. Despite this,
we cannot deny the fact that both the PASI score and the (C)DLQI are

established

instruments in clinical trials and in daily clinical practice. The introduction of new tools like
the SPI is therefore difficult and would not allow comparisons with earlier performed studies
in which the SPI was not used. In this era of personalized treatments and patient-centered
care a tool that combines treatment severity outcomes with the preferences and thoughts of
the affected patients is of utmost importance. Ideally, we would aim for a simple tool
(simpler than the SPI or PASI and CDLQI) that can easily be used in daily clinical practice and
reflects both severity of the disease and the perspective of the patient. With such a new
simple, easy to use tool, which could be used in daily clinical practice and clinical trials,
treatment goals could be redefined. This is especially important for the evaluation of the
effectiveness of the newest very potent generation of biologics.
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Furthermore, the SPI is an all in one instrument that reinforces children’s and adolescents’

Chapter 3. New knowledge about effectiveness of psoriasis treatments in daily clinical
practice
Aim 3. To provide a systematic overview on the current evidence of the effectiveness in daily
practice of biologics and conventional systemic therapies for the treatment of adults with
plaque psoriasis.
Most knowledge on effectiveness of biologics and conventional systemic therapies for
psoriasis is based on Randomized Controlled Trials (RCTs). 12-14 The results of these RCTs
have also been incorporated into national and international dermatology psoriasis
guidelines.15,16 Does this mean that we can indiscriminately apply these results in our
patients in daily clinical practice? Since patients in daily practice differ substantially from
those in RCTs, regarding e.g. comorbidities or polypharmacy , most of these patients would
not meet the strict inclusion criteria of RCTs and would be excluded from participation. 17,18
In our learning healthcare environment of real clinical practice, real world evidence on
tailored care of more ‘complex’ patients is increasing. Therefore, we conducted a systematic
review to get insight into the effectiveness of biologics (adalimumab, etanercept, infliximab
and ustekinumab) and conventional systemic therapies [acitretin, cyclosporine, fumarates
and methotrexate (MTX)] for the treatment of adults with psoriasis in a real world setting,
which is described in Chapter 3.1.
Our study was the first study to review effectiveness data of biologics and conventional
systemic therapies in daily clinical practice. Thirty-two studies were included. Our results
showed that a considerable proportion of patients treated with biologic and conventional
therapies achieved PASI75 in short- (week 12-16), intermediate- (week 17-28) and longterm (≥ 1 year) treatment, except for acitretin monotherapy. The variation in effectiveness
in daily clinical practice data was wide. Overall PASI75 in short-term treatment was achieved
for adalimumab by 27-68% of the patients, for etanercept by 12-66%, for infliximab by 38-53%,
for ustekinumab by 63-80%, for acitretin by 27%, for fumarates by 47%,
for cyclosporine by 46%, and for MTX by 40 -49% .
While reviewing literature on real world evidence we encountered some challenges: First of
all, a high heterogeneity in study designs was found. During our literature research more
retrospective studies than prospective studies were found and the primary outcomes
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differed from each other. In the case of retrospective data, the investigator has limited
control over the accuracy of the data, while in RCTs data are collected prospectively and
researchers follow a strict protocol. 19 Second, treatment regimens differed between the
studies. Dose adjustments were often made, but specification of dosages or duration of
these dosage adjustments were often not described. Furthermore, most studies on biologics
(24/29 studies) allowed combination therapies with a conventional systemic treatment. The
most used combination therapy with a biologic therapy was MTX. But, the duration of the
combination or the dosage of these combination treatments were not always mentioned.
RCTs treatment regimen follow a strict protocol and combination therapies are only allowed
if pre-defined in the protocol.18 In daily clinical practice, physicians may adapt dosages and
combine therapies tuned to the situation of the patient at that moment. Finally, differences
between baseline characteristics of the study population (e.g. naïve/ non-naïve to biologics;
highly variable PASI scores at the moment of start of the treatments), do not allow to
attribute the results of these studies to the treatments only, but rather are a hybrid
between treatment results and the characteristics of the patients. It is important to note
that at the moment of conducting this study there was a lack of long-term studies beyond
one year both for biologic as well as conventional systemic therapies. Only for adalimumab
and etanercept data were available for up to three years of treatment in daily practice.
Most data for effectiveness of biologics were found for etanercept. This can be explained by

on infliximab, ustekinumab and conventional systemic therapies were scarce.
All in all, we can conclude that biologic and conventional systemic treatments are effective in
daily clinical practice, but that effectiveness is reached with higher dosages of biologics
compared to the RCTs, or with combination therapy instead of monotherapy.
Currently the long-term observations are evolving with more registries available in expert
centres over the world. We think that this ‘real world evidence’ (RWE) should be used as a
complementary knowledge for every day patient care to the RCTs to improve the treatment
outcomes of patients suffering from psoriasis. Recently, RWE has been
accumulated in two meta-analyses regarding drug survival and predictors for treatment
success on biologics for psoriasis in the real world. One of these studies focused on the longterm drug survival on the biologics adalimumab, etanercept, infliximab and ustekinumab.
The results showed that ustekinumab had the highest drug survival regardless of naivety or
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the fact that etanercept was the first biologic available for the treatment of psoriasis. Data

non-naivety of patients for biologics. Etanercept showed the lowest drug survival.
Furthermore, ustekinumab was the least likely biologic to be discontinued due to adverse
events.20 The other study focused on predictors for treatment success. They found that
being female and/or obese predicted biologic discontinuation and that having psoriatic
arthritis was positively associated with remaining on biologic treatment.21 All this evidence
based on daily clinical practice helps professionals to consider which therapy will fit best to a
particular patient, facilitating treatment decision-making and personalization of care.
Future studies in daily clinical practice should pay attention to the design of the studies.
Therefore, it is strongly advised that investigators include the STROBE statement in their
study design.22 Well-designed real world evidence studies can provide useful data that will
allow comparison between different cohorts, which will enable us to better understand how
patients respond to treatments in a real world.
Aim 4.1 To describe the 5-year drug survival of methotrexate in patients with psoriasis split
for different reasons of discontinuation.
For more than 4 decades the most widely used conventional systemic treatment for plaque
psoriasis in daily clinical practice has been methotrexate (MTX). 15,23 To gain more insight
into the effectiveness of MTX, we conducted a 5-year drug survival analysis, which is
described in Chapter 3.2. Drug survival is the time patients remain on a specific drug. Drug
survival can be assessed for different reasons of discontinuation.24 In our study we focused
on the two main reasons for MTX discontinuation: side-effects and ineffectiveness.
For this purpose, we used data from our prospective daily clinical practice registry; the MTXCAPTURE (Continuous Assessment of Psoriasis Treatment Use Registry with Methotrexate).
In our study, the overall drug survival percentages of MTX were 63%, 46%, 30% and 15%
after 1, 2, 3 and 5 years, respectively. Median overall drug survival was 1.8 years. The
discontinuation due to side-effects and ineffectiveness were both common, but side-effects
alone or in combination with ineffectiveness were more important in the context of
treatment discontinuation than inadequate disease control alone. The most commonly
reported side-effects given as reason for discontinuation of MTX were gastrointestinal
complaints. This is remarkable, because folic acid 5-10 mg/week 24 hours after MTX was
prescribed to reduce the risk of gastrointestinal side-effects and hepatotoxicity. However,
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there is still a debate which folic acid regimen is most effective in reducing the gastrointestinal side-effects.25,26
Comparing our results with the existent evidence at the time of conducting this study, we
found only a few studies on drug survival of MTX on adults with plaque psoriasis. 27,28 Those
studies presented similar drug survival rates as our study. We have to remark that the
differences in study design of those studies compared to our study made it difficult to
conduct strict comparisons (e.g. our study excluded patients with psoriatic arthritis as we
thought it may interfere in the MTX drug survival). We also compared our results with drug
survival of patients with psoriasis on biologics. Most studies on biologics showed higher drug
survival rates than the rates that we found for MTX. 29-32 We also compared our results with a
MTX drug survival study in patients with rheumatoid arthritis (RA). 33 Higher MTX drug
survival rates were found in rheumatoid arthritis than in our study, probably due to the fact
that the RA study was conducted in a period in which biologic therapies were not available
as an alternative for the treatment of rheumatoid arthritis. The higher survival rate of
biologics compared to MTX, does not necessary mean that MTX should not be prescribed for
patients with psoriasis. Our drug survival showed that after 3 years, 30% of the patients are
still on MTX. For these patients MTX may be a good treatment alternative. It would be very
interesting to find out which patients do well on MTX and stay on it for a long time. Analyses
of predictors, such as patient characteristics and possible biomarkers could help to identify

approach.
Aim 4.2 To identify determinants for drug survival in patients with psoriasis treated with
MTX.
Beside the time that patients remain on MTX, we identified determinants for drug survival
split for side-effects and ineffectiveness, which are described in Chapter 3.2. In our study we
showed that the most important predictor for discontinuation due to side-effects as well as to
ineffectiveness was the visual analogue scale score (VAS) for disease severity. The VAS for
disease severity measures patients’ perception of disease severity. In our study, we found that
patients who discontinued MTX due to ineffectiveness presented a higher mean VAS score at 6
months of treatment than those who continued MTX. This could mean that these patients
perceived their psoriasis to be severe at start of treatment, but also after six months of therapy,
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those patients who will be excellent responders to MTX, leading to a more personalized

in which these patients did not perceive an improvement in the severity of their disease. In the
group of patients that discontinued MTX due to side-effects, we found no differences in the
VAS scores at start and at six months of therapy. The association of the VAS severity with
patients discontinuation due to side-effects could not be explained. Perhaps other factors, such
as behavioral factors of the influence of alternating trends24 (e.g the availability of new
generation treatments for psoriasis) influenced the decision for discontinuation. Our study
showed that 5 of our patients unnecessarily discontinued MTX treatment by clinical suspicion
of liver toxicity. A recent study comparing drug survival of MTX in patients with psoriasis
treated by a dermatologist and in patients with psoriatic arthritis treated by a
rheumatologist, showed that patients treated by a dermatologist were withdrawn earlier
from MTX due to the detection of more laboratory liver abnormalities than in patients
treated by a rheumatologist.34 The authors suggest that this finding, despite the use of
slightly lower doses of MTX in the dermatology, may be due to more frequent and multiple
liver enzyme tests based on strict dermatological guidelines.34 We cannot rule out that
besides

liver abnormalities, other factors such as other treatment options, or patients’

perceptions about the treatment may play a key role in physicians’ decision for discontinuation
of the treatment. More drug survival studies on patients with psoriasis treated with MTX may
help to get more insight into the discontinuation of this drug in dermatology.
Side-effects alone or in combination with inadequate disease control were the most reported
reasons for discontinuation. Furthermore, the patients’ perception of disease severity at start
of the therapy played a key role in the discontinuation of MTX treatment. Our results imply
that patients that perceive their psoriasis to be very severe, before commencement of
methotrexate, tend to discontinue this drug at an earlier stage and might therefore possibly be
better candidates for treatment with known superior efficacy rates. Healthcare professionals
have to be aware of the importance of patients’ perceptions of their disease because it will
facilitate shared decision-making.
Chapter 4. Patients reported outcomes: Insight in the patients’ beliefs about their systemic
medicines
In chapter 3 new knowledge on the effectiveness of treatment in daily clinical practice was
described. It is clear, that in real world practice the patients’ perception of their own disease
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plays an important role in the continuity of a treatment. Therefore, we formulated the
following aim:
Aim 5.1 To get insight into the beliefs about medicines in patients with psoriasis treated with
methotrexate (MTX) or biologics.
Patients’ perception of their disease seems an important issue during a chronic disease. And
perhaps, even more important are the patients’ beliefs about their treatment. Patients
suffering from a chronic disease such a psoriasis need long-term treatment to control their
disease. The attitude of patients concerning their therapy may influence their beliefs (both
the necessity to use medication and concerns about the therapy) about the prescribed
medication.35,36 This attitude may influence the adequate use of that medication
(adherence) and as a consequence the control of the disease. 36
In Chapter 4.1 we described the beliefs about medicines in patients with psoriasis treated with
methotrexate (MTX) or biologics; the most commonly used systemic treatments for psoriasis.
For this purpose we used the Beliefs about Medicines Questionnaire Specific (BMQ-Specific).35
The BMQ-Specific consists of two 5-items scales (Necessity and Concerns scales) assessing
necessity to use the mediation and concerns regarding the prescribed medication. Each item is
measured on a 5-point Likert scale ranging from strongly disagree to “strongly agree”, with
scales scores ranging from 5 to 25. A higher score reflects a stronger necessity to use the

Necessity-Concerns Differential (NCD)36 to assess the balance between Necessity and Concerns
scores (positive or negative attitude towards the prescribed medication). NCD is calculated by
subtracting the Concerns score from the Necessity score. The total NCD score ranges from -20
to +20. Higher scores indicate more perceived necessity for that treatment than concerns. 36
As healthcare providers, we expected that patient using the newest generation of treatments,
such as the biologics, would report more concerns about their medication. But, in contrast to
our expectations, our results showed that, in general, patients treated with MTX or biologics
reported few concerns about these medication and were more convinced of the necessity of
the prescribed medication. Furthermore, patients treated with biologics expressed a higher
necessity to use the treatment than those using MTX. We can state that the need of these
patients for control of their disease is stronger than their concerns about their treatment.
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medication or more concerns about that particular medication. Furthermore, we calculated a

In order to classify the patients’ attitudes towards their medication, we split the Necessity and
Concerns scales of the BMQ-Specific in 4 “attitude subgroups”; a) a group in which the
acceptation of their medication is high (high Necessity and low Concerns), b) an ambivalent
group (high Necessity and high Concerns), c) an indifferent group (low Necessity and low
Concerns), and d) a skeptical group (low Necessity and high Concerns). Most of patients in the
biologic group presented an “accepting” attitude for their medication in contrast to the
“indifferent” attitude of most of the patients in the MTX group. The “accepting” attitude in the
biologic group could be explained by the large number of psoriasis treatments previous to the
biologic treatment, reinforced by the eligibility criterion of most European countries for the use
of biologics at that moment. Patients had to have failed for systemic conventional therapies,
have a contraindication for/ or side effects of systemic conventional therapies to be eligible for
a biologic. In addition, it is possible that patients may feel that the biologic treatment may be
their last option to control their disease. Another possible explanation for the “accepting”
attitude of biologic patients might be the higher number of psoriatic arthritis patients in the
biologic group compared to the MTX group. Having psoriatic arthritis may reinforce the
“accepting” attitude for the treatment in order to control psoriasis and psoriatic arthritis .
The “indifferent” attitude of the MTX treated patients may be due to the low number of
conventional systemic or biologic therapies in the past. The MTX treatment was the first or
second systemic treatment for a large number of these patients. It is important for healthcare
providers in daily clinical practice to identify patients with a sceptical, ambivalent or indifferent
profile, because these profiles could negatively influence patient’s attitude towards their
prescribed medication. In the setting of personalization of care and shared decision making, it is
helpful to address the profiles of the patients and discover the concerns of those affected.
Addressing patients’ concerns will improve patient centered care and probably improve
adherence to the medication.
Aim 5.2 To explore which factors affect the beliefs about medicines of patients with psoriasis
treated with MTX or biologics.
In Chapter 4.1 we also explored which factors could affect the beliefs about medicines of
patients treated with MTX or biologics. We found positive and negative factors associated
with the Necessity scale and with the Necessity-Concerns Differential (NCD). A positively
associated factor with high Necessity and the NCD was patients using MTX for a long time.
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Patients using MTX > 1 year felt a higher necessity for MTX than those who used MTX < 1
year. We think that patients will remain on MTX treatment as long as their disease remains
controlled. Another positively associated factor with NCD was psoriatic arthritis (PsA) in the
biologic group. This could be explained by the necessity of a biologic treatment to control
both psoriasis and PsA. We have to take into account that in de biologic group more patients
were diagnosed with PsA than in the MTX group.
A negative factor associated with the Necessity scale and the NCD in both MTX and biologic
treated patients was a high PASI score. Patients with high PASI score reported lower
Necessity scores than patients with a PASI score ≤ 5. In other words, patients reported lower
need for the treatment as their disease was more active. This might indicate that these
patients may not have maximum effect of the treatment yet, or have insufficiently
responded to the therapy.
Our study is the first study on psoriasis that included tumor necrosis factor inhibitor treatments
(adalimumab, etanercept and infliximab), as well as interleukin 12/23 inhibiting (ustekinumab)
treatment and the first study presenting factors that might influence beliefs about medicine in
patients with psoriasis.
We showed that the need to control the disease is stronger that the concerns that patients may
have for their treatment. Patients’ perspectives on their disease and their treatment remains an
important issue for an optimal patient centered care in daily clinical practice. The voice of the

instrument to use in daily clinical practice to identify and monitor the patients profiles to
enhance treatment adherence.
At the time of conducting this study, only data from the biologics mentioned above were
available. We think that it would be of added value in daily clinical practice to repeat this study
with the addition of the newest generations of biologics.

Conclusions
In this thesis we filled some gaps in the knowledge regarding personalized and patient-centered
care for patients with psoriasis in daily clinical practice. We showed that by adjusting the classic
PASI and the SPI, healthcare providers will receive new valuable information about the patients’
disease which can help them with the evaluation of the disease and treatments. We also
showed the effectiveness of biologics and conventional systemic therapies for the treatment of
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patient has to be taken into account in decision-making process. The BMQ-Specific is an easy

psoriasis in daily clinical practice, and the sometimes needed treatment adjustment to the
patient’ personal situation to achieve this effectiveness. Furthermore, we showed that patients’
perception about their disease severity and treatments plays a key role in the decision-making
process of continuation or discontinuation of a prescribed treatment. This knowledge will
provide healthcare professionals the basis to personalize patient’s care and to stimulate
patients’ participation in their own care. Our challenge, as healthcare professionals is to
develop and maintain stimulating patients participation in their own care and to keep including
real-world evidence in daily clinical practice. This all, will give us a valuable information about
our patients and their treatments and will provide patients the possibility to become an active
player in their own care, and an active partner in psoriasis care.

Main conclusions of this thesis
Refining disease severity outcome measures
Chapter 2.1
• The Low PASI was developed and showed to be an accurate tool to detect changes in
small affected areas in a body region ( < 10% of a body region).
•

The low PASI may lead to a more precise analysis of treatment responses.

•

The low PASI can be used alongside with the classic PASI score.

Chapter 2.2
•

The professional (proSPI) and self-assessment (saSPI) versions of the SPI are valid
tools for assessing the severity and psychosocial impact of psoriasis in children and
adolescents in daily clinical practice.

•

The PSI reinforces the participation of children and adolescents in their care.

New knowledge about effectiveness of psoriasis treatments in daily clinical practice
Chapter 3.1
•

Biologic and conventional therapies are effective in daily clinical practice, with higher
dosages of biologics or with combination therapy instead of monotherapy.

•

Combination therapies of biologics with conventional systemic treatments and dose
adjustments of biologics are frequently applied strategies, especially for adalimumab
and etanercept.
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•

High heterogeneity was seen in study design, treatment regimen and patient
populations between daily clinical practice studies.

Chapter 3.2
•

Drug survival of methotrexate was 63%, 30% and 15% after 1, 3, and 5 years,
respectively. This is lower than published studies for biologic therapies.

•

Discontinuation of methotrexate was mostly due to side-effects alone or in
combination with inadequate disease control.

•

The patients’ perception of high disease severity at baseline may play an important role
in a short methotrexate drug survival

Patients reported outcomes: Insight in the patients’ beliefs about their systemic medicines
Chapter 4.1
•

Patients treated with biologics reported more needs to use their prescribed
medication than patients treated with methotrexate. Both patients on biologics as
well as on methotrexate treatment, reported more needs than concerns about these
treatments.

•

Most patients using biologics could be classified as “accepting“ the treatment, and
most patient using methotrexate as “indifferent “ to the treatment.
A high necessity to use the treatment was associated with a low PASI score, which
can be interpreted as good disease control, in both treatment groups, and with
longer treatment duration in the methotrexate group.

Future perspectives
Knowing that the journey of a patient suffering from psoriasis is unique, we have to continue
improving personalized and patient-centered care. In this thesis we showed new knowledge
based on daily clinical practice research, such as the development of the Low PASI in small
affected areas of a body region in adults with psoriasis. This tool can easily be implemented
in daily clinical practice and in clinical trials as well, providing quick and accurate information
on the disease severity. The Low PASI will be of added value as an accurate measurement in
some situations where the PASI is less sensitive. An example of such a situation is the
evaluation of effectiveness of the newest generation biologics. Many patients treated with
these new biologics will achieve a PASI90 or even PASI100 response. As these biologics all
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•

show high efficacy rates, the difference in effectiveness between these newer biologics is
hard to investigate. As the Low PASI is able to measure changes in small areas of a body
region, using the Low PASI can add evidence to the knowledge which treatment is most
effective. Furthermore, a more realistic exploration of the impact of psoriasis with low PASI
on quality of life can be made and treatment goals may be developed accordingly.
Daily clinical practice data are important for the evaluation of effectiveness and/or sideeffects of current and new treatments and also to improve personalization and patientcentered care. Daily clinical practice is a world that not always fits with the strict world of
Randomized Clinical Trials (RCTs). One advantage of data obtained from daily clinical practice
is that all patients can be included and that real world evidence (RWE) data are based on
standard clinical care. In this thesis we showed the drug survival of MTX, the most used
conventional systemic treatment for psoriasis. This drug survival was based on data from the
prospective MTX-CAPTURE registry, a registry based on real world evidence. In this particular
study we showed that MTX had a low drug survival compared to published studies on drug
survival in biologics. We also showed that 30% of the patients treated with MTX
remained on this therapy for at least 3 years. For this subgroup of patients MTX seems to be
an effective and safe treatment. It would be important to define the characteristics of these
patients. A subanalysis for this purpose showed that only patients’ perception of high disease
severity (VAS severity) at start of MTX treatment was associated with short drug survival.
Future studies could be aimed at further refinement of patient profiles that could benefit
most from MTX treatment.
Based on RCTs and RWE, MTX has proven its effectiveness and should remain as therapeutic
option in the dermatologic guidelines for the treatment of psoriasis. RWE would not exist
without collecting data in prospective registries. We need to continue collecting such data
like in MTX-CAPTURE and conduct prospective well-designed studies using the STROBE
criteria to continue the search for optimizing care and for reinforcing current knowledge.
The evidence of prospective registries will help us, healthcare professionals to personalize
our daily clinical care.
An important issue in personalization and patient-centered care is the embedding of the
voice of patients and the stimulation of patients’ involvement in decisions about their own
care. We can achieve these goals by using patient reported outcome measures (PROMs).
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Nowadays there are many PROMs available for different domains. For example skin disease
specific such as the Dermatology Life Quality Index (DLQI), generic quality of life
questionnaires such as the 36-item Short Form Health Survey (SF36), questionnaires for
economic evaluations such as the EuroQol 5D (EQ-5D), or for treatment satisfaction with
medication such as the Treatment Satisfaction Questionnaire for Medication (TSQM). Also
PROMs developed for comorbidities like psychiatric illness, detection of psoriatic arthritis
such as the Psoriasis Epidemiology Screening Tool (PEST) and specific locations of the disease
with high impact (scalp, hands and feet, genital psoriasis) have been developed. This can
make the choice for a set of PROMS difficult. In addition, preferably a PROM would be easy
to use, short, targeted, and personalized. In my opinion there is a need for a practical guide
including all PROMS, with an explanation in which situation a certain PROM or set of PROMS
can be used. In usual care in dermatology, the incorporation of patient reported outcomes
(PROs) could be improved. It is important to also use a PRO to evaluate the opinion of the
patient about her/his situation and to discuss issues that are of importance for the patient.
For this purpose, personalized treatment goals can be very helpful, as formulated in the
recently developed Patient Benefit Index (PBI). Through involvement of the personalized
goals of the patient in our consultation, and the addition of the possibilities of the newest
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treatment options, we can improve patient care and bring it to a next level.
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Nederlandse samenvatting
Resumen en español

Nederlandse samenvatting
Psoriasis is een veel voorkomende, chronische ontstekingsziekte van de huid die wordt
gekenmerkt door scherp begrensde rode en schilferende plekken. Deze ziekte komt bij
ongeveer 2-3% van de westerse bevolking voor. Ongeveer een derde van de patiënten zal de
ziekte ontwikkelen tijdens de kindertijd. Psoriasis heeft vaak een enorme impact op de
kwaliteit van leven van patiënten. De behandeling is er voornamelijk op gericht om de ziekte
onder controle te krijgen en verergeringen te voorkomen. De behandeling die voor de ene
patiënt werkt, hoeft niet altijd voor de andere patiënt te werken. Hierom is het nodig om de
behandeling aan de persoonlijke situatie van de patiënt aan te passen. Het belangrijkste doel
van dit proefschrift was om de personalisatie en patiëntgerichte zorg voor patiënten met
psoriasis in de dagelijkse klinische praktijk te verbeteren. Voor dit doel hebben we ons
gericht op de optimalisatie van bestaande instrumenten voor de beoordeling van psoriasis,
op de effectiviteit van systemische behandelingen en op door de patiënt gerapporteerde
uitkomsten (patient reported outcomes). Alle gegevens in dit proefschrift zijn gebaseerd op
psoriasis in de dagelijkse klinische praktijk en weerspiegelen daarom de ‘real world’. De
resultaten van de onderzoeken in dit proefschrift worden hieronder samengevat.
In hoofdstuk 2.1 presenteren wij een verfijnde Psoriasis Area and Severity Index (PASI) score
voor patiënten met psoriasis met lage ziekteactiviteit (<10% van het oppervlak per
lichaamsregio), de Low PASI. Omdat met de huidige behandelingen voor psoriasis steeds
betere effecten worden gesorteerd komen er meer mensen met een lage ziekteactiviteit. Bij
de klassieke PASI is de PASI score van een patiënt met één euro munt grote afwijking op het
been even groot als de PASI score van een patiënt die twee handpalm grote plekken op zijn
benen heeft, als de plekken er qua roodheid, schilfering en dikte er hetzelfde uitzien. Voor
de patiënt en de behandelaar maakt dat echter in de klinische praktijk vaak wel veel uit. In
dit onderzoek hebben twee onderzoekers, onafhankelijk van elkaar, de Low PASI en de
klassieke PASI bij 10 patiënten met milde tot matig psoriasis gemeten. Bij beide
onderzoekers was de Low PASI significant lager (1.71 en 1.76) dan de klassieke PASI (4.14 en
4.33, respectievelijk). De interobserver agreement was bij beide scores uitstekend (Intraclass
correlatie coëfficiënt klassieke PASI = 0.95 en Low PASI = 0.87).

Bovendien waren de

gemiddelde scores van de Low PASI 2.5 punten lager dan de gemiddelde scores van de
klassieke PASI. Doordat de low PASI bij kleinere aangedane oppervlakten preciezer kan
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gemeten worden, is de low PASI een goede aanvulling op de klassieke PASI. In Hoofdstuk 2.2
beschrijven we de validatie van twee van de drie domeinen van de Simplified Psoriasis Index
(SPI). De SPI is het enige instrument dat de ernst van psoriasis (SPI-s) en de psychologische
impact van de ziekte (SPI-p) combineert in één. De SPI kan worden beoordeeld door een
professional (proSPI) en ook door de patiënt/ouders (saSPI). Het onderzoek heeft
plaatsgevonden bij 113 kinderen en adolescenten met psoriasis. We hebben de PASI score en
de Children’s Dermatology Life Quality Index (CDLQI) als standaard metingen voor onze
vergelijkingen gebruikt. We vergeleken de PASI score met de proPSI-s en saSPI-s en de CDLQI
met de SPI-p. We vonden een nauwe correlatie tussen de proSPI-s en de PASI (r = 0.87) en
een matige correlatie tussen de saSPI-s en de PASI (r = 0.69). De correlatie tussen de twee
psychosociale impact maten, SPI-p en CDLQI was sterk (r = 0.78). Bovendien was de
correlatie tussen deze twee psychosociale impact maten (SPI-p en CDLQI) en de door de
patiënt beoordeelde ziekte-ernst (saSPI-s; r = 0.68 en 0.64) hoger dan de correlatie tussen
deze twee psychosociale impact maten en de twee ziekte-ernst metingen uitgevoerd door
de professionals (SPI-p versus PASI r = 0.40; SPI-p versus proSPI-s r = 0.43; CDLQI versus PASI
r = 0.39; en CDLQI versus proSPI-s r = 0.44). Dit geeft aan dat de perceptie van patiënten over
de ernst van hun psoriasis beter correleert met de psychosociale impact van de ziekte dan
de perceptie van de professional.
Concluderend, toonde onze studie aan dat de SPI waardevolle informatie kan geven aan de
zorgverleners over de perceptie van de patiënt en/of de ouders over de psoriasis tijdens het
consult.

(adalimumab, etanercept, infliximab, ustekinumab) en conventionele systemische
therapieën (acitretine, cyclosporine, fumaarzuur, methotrexaat) voor de behandeling van
volwassenen met psoriasis in de dagelijkse klinische praktijk. Onze studie liet zien dat zowel
biologics als conventionele systemische therapieën effectief zijn in de behandeling van
psoriasis in de dagelijkse praktijk, maar dat de effectiviteit van de biologics vaak bereikt
wordt door dosis aanpassingen (hogere doseringen) en / of met combinatietherapieën.
Opmerkelijk was dat er tijdens het beoordelen van de literatuur een groot verschil was
tussen de designs van de verschillende studies. De meeste studies gaven bijvoorbeeld geen
goede beschrijving van bepaalde patiënten karakteristieken bij de start van de
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Hoofdstuk 3.1 beschrijft het eerste systematische review over de effectiviteit van biologics

behandelingen, de primaire uitkomst maten verschilden vaak van elkaar, en de
behandelingsregimes waren verschillend. Ook werden dosisaanpassingen vaak gedaan en
vaak zonder beschrijving van de doseringen of de duur van deze dosisaanpassingen. Dit
zorgde ervoor dat wij de verschillende studies niet direct met elkaar konden vergelijken.
In hoofdstuk 3.2 beschreven we de 5 jaar drug survival van methotrexaat (MTX) bij patiënten
met psoriasis, en analyseerden de twee meest voorkomende redenen van stoppen met de
medicatie: bijwerkingen en ineffectiviteit. Bovendien identificeerden we factoren die
geassocieerd werden met deze redenen van stoppen.
Deze studie is uitgevoerd met data uit de prospectieve dagelijkse klinische praktijk database
MTX-CAPTURE (Continuous Assessment of Psoriasis Treatment Use REgistry with MTX). In
onze studie toonden we aan dat 63% van de patiënten MTX na 1 jaar nog steeds gebruikten
en dat 46%, 30% en 15% van de patiënten nog MTX gebruikten na respectievelijk 2, 3 en 5
jaar. De mediane drug survival was 1.8 jaar. De meeste patiënten stopten met MTX door
bijwerkingen of door bijwerkingen in combinatie met ineffectiviteit. De belangrijkste
voorspeller voor het stoppen met de MTX behandeling, door zowel bijwerkingen als
ineffectiviteit, was wanneer patiënten hun aandoening als ernstig kwalificeerden bij de start
van de behandeling.
In hoofdstuk

4.1 beschreven we de perceptie van patiënten met psoriasis over hun

behandeling met MTX of een biologic. Voor deze studie hebben we gebruikt gemaakt van de
Beliefs about Medicines Questionnaire Specific (BMQ-Specific) vragenlijst. De BMQ-Specific
meet de opvattingen over de ‘Necessity’ (noodzaak) van de voorgeschreven medicatie en de
‘Concerns’ (bezorgdheid) over de mogelijke negatieve bijwerkingen/gevolgen. Bovendien
hebben we een Necessity–Concerns Differentiaal (NCD) berekend om de balans te bepalen
tussen de ‘necessity’ en de ‘concerns’ (positieve of negatieve houding ten opzichte van de
voorgeschreven medicatie). Tweehonderd patiënten (100 behandeld met MTX en 100 met
biologics) vulden de vragenlijst in. Onze resultaten laten zien dat patiënten die met een
biologic behandeld werden een hogere ‘necessity’ hadden om hun behandeling voort te zetten
dan patiënten die met MTX werden behandeld. Zowel de patiënten die met MTX als met
biologics behandeld werden rapporteerden lage ‘concerns’ over deze behandelingen. Dit
betekent dat de behoefte van deze patiënten om de ziekte onder controle te krijgen sterker is
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dan de zorgen die ze over de medicatie hebben. Daarbij lieten onze resultaten zien dat een
hoge score in de ‘Necessity’ schaal geassocieerd werdt met een lage PASI, zowel in de MTX als in
de biologic groep, en met lange behandelduur in de MTX groep.
Om de attitude van de patiënten ten opzichte van hun medicatie te classificeren, hebben we de
‘Necessity’ (noodzaak) en ‘Concerns’ (bezorgdheid) schalen van de BMQ-Specific in 4 ‘attitude
subgroepen’ gesplitst, te weten: a) een groep waarin de acceptatie van hun medicatie hoog
is (hoge noodzaak en lage bezorgdheid), b) een ambivalente groep (hoge noodzaak en hoge
bezorgdheid), c) een onverschillige groep (lage noodzaak en lage bezorgdheid), en d) een
sceptische groep (lage noodzaak en hoge bezorgdheid). De meeste patiënten die behandeld
werden met biologics presenteerden een ‘accepterende’ houding ten opzichte van hun
medicatie in tegenstelling tot de ‘onverschillige’ houding van de meeste patiënten die met
MTX behandeld werden. Het is belangrijk voor zorgverleners in de dagelijkse klinische praktijk

om patiënten met een sceptisch, ambivalent of onverschillig profiel te identificeren,
omdat deze profielen de houding van de patiënt ten opzichte van hun voorgeschreven medicatie
negeatief kunnen beïnvloeden.

Conclusies
In dit proefschrift hebben we enkele lacunes in de kennis met betrekking tot
gepersonaliseerde en patiëntgerichte zorg voor patiënten met psoriasis in de dagelijkse
klinische praktijk opgevuld. We lieten zien dat door het aanpassen van de klassieke PASI en
de SPI zorgverleners nieuwe waardevolle informatie over de ziekte van de patiënt kan worden
verkregen. Deze informatie kan hen helpen bij de evaluatie van de ziekte en de behandelingen.

therapieën in de behandeling van psoriasis in de dagelijkse klinische praktijk. We toonden
aan dat de perceptie van patiënten over de ernst van hun ziekte en behandelingen een
sleutelrol speelt in het besluitvormingsproces van voortzetting of stopzetting van een
voorgeschreven behandeling. Deze kennis zal zorgprofessionals helpen om de zorg van de
patiënt te personaliseren en de deelname van patiënten aan hun eigen zorg te stimuleren.
Onze uitdaging als zorgprofessionals is om participatie van patiënten in hun eigen zorg te
blijven stimuleren en daarbij real-world evidence in de dagelijkse klinische praktijk te
betrekken. Dit alles geeft ons waardevolle informatie over onze patiënten en hun
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We analyseerden in een review de effectiviteit van biologics en conventionele systemische

behandelingen en geeft patiënten de mogelijkheid om een actieve speler in hun eigen zorg
te zijn en een actieve partner in psoriasiszorg te worden.
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Resumen en español
La psoriasis es una enfermedad inflamatoria crónica y frecuente de la piel. Se caracteriza
por placas rojas y escamosas con bordes claramente definidos. Esta enfermedad afecta al 23 % de la población en los países occidentales. Aproximadamente un tercio de los pacientes
desarrollarán la enfermedad durante la infancia. La psoriasis tiene a menudo un gran
impacto en la calidad de vida de los pacientes. El tratamiento de la psoriasis está
principalmente dirigido a controlar la enfermedad y evitar que se agrave. El tratamiento que
resulta efectivo para un paciente puede no serlo para otro. Por lo tanto, es necesario que el
tratamiento se adapte a la situación personal del paciente. El objetivo principal de esta tesis
ha sido para mejorar la atención centrada en el paciente y personalizar los cuidados en
pacientes con psoriasis en la práctica clínica diaria. Para alcanzar este objetivo nos hemos
centrado en: optimizar los instrumentos existentes para la evaluación de la psoriasis, la
efectividad de los tratamientos farmacológicos sistémicos y los resultados comunicados por
los pacientes (patient reported outcomes). Todos los datos en esta tesis están basados en la
práctica clínica diaria de la psoriasis y, por lo tanto reflejan la evidencia del mundo real. Los
resultados de los estudios realizados en esta tesis se resumirán a continuación.
En el Capítulo 2.1 presentamos un refinado índice de severidad y área de psoriasis (PASI)
para pacientes con una actividad baja de la enfermedad (< 10 % de la superficie afectada
por región del cuerpo), el Low PASI. Ya que con los tratamientos actuales de la psoriasis
cada vez se están logrando mejores efectos, habrán cada vez más personas que presenten
una actividad baja de la enfermedad. Con el PASI clásico, el valor del PASI de un paciente

un paciente que tenga lesiones del tamaño de 2 palmas de las manos en la pierna, siempre
que las lesiones de ambos pacienten presenten el mismo enrojecimiento, induración y
descamación. Estas diferencias en el área afectada son a menudo de gran importancia en la
clínica práctica diaria tanto para el paciente como para el profesional sanitario. En este
estudio, dos investigadores midieron independientemente en diez pacienten con psoriasis
leve o moderada el Low PASI y el PASI clásico. Ambos investigadores midieron valores del
Low PASI significativamente más bajos (1.71 en 1.76) que los valores del PASI clásico (4.14 y
4.33, respectivamente). La concordancia entre observadores (‘inter observer agreement’)
obtenida para ambas mediciones fue excelente (PASI clásico = 0.95 y Low PASI = 0.87).
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con una lesión cutánea del tamaño de una moneda de un euro en la pierna será igual al de

Además, el puntaje promedio del Low PASI resulto ser 2.5 puntos más bajo que el del PASI
clásico. Como el Low PASI puede medir con mayor precisión las áreas afectadas de baja
actividad, es el Low PASI un buen suplemento para el PASI clásico.
En el Capítulo 2.2, describimos la validación de dos de los tres dominios del Simplified
Psoriasis Index (SPI). El SPI es el único instrumento que combina la severidad de la psoriasis
(SPI-s) con el impacto psicológico de la enfermedad (SPI-p) en un mismo instrumento. El SPI
puede ser evaluado por un profesional sanitario (proSPI) y también por el paciente/padres
(saSPI). Este estudio fue realizado en 113 niños y adolescentes con psoriasis. Para nuestras
comparaciones utilizamos como medidas estándar el PASI y el Índice de calidad de vida
dermatológico infantil (CDLQI). Comparamos el valor del PASI con el del proPSI-s y el saSPI-s
y el CDLQI con el SPI-p. nuestros resultados mostraron una estrecha correlación entre el
proSPI-s y el PASI (r = 0.87) y una moderada correlación entre el saSPI-s y el PASI (r = 0.69).
La correlación entre las dos medidas de impacto psicosocial, SPI-p y el CDLQI fue fuerte (r =
0.78). Además la correlación entre estas dos medidas de impacto psicosocial (SPI-p y CDLQI)
y la severidad de la enfermedad evaluada por el paciente (saSPI-s; r = 0.68 en 0.64) fue
mayor que la correlación entre éstas dos medidas de impacto psicosocial y las dos medidas
de severidad de la enfermedad realizadas por los profesionales (SPI-p versus PASI r = 0.40;
SPI-p versus proSPI-s r = 0.43; CDLQI versus PASI r = 0.39; en CDLQI versus proSPI-s r = 0.44).
Esto indica que la percepción de los pacientes sobre la severidad de su psoriasis se
correlaciona mejor con el impacto psicosocial de la enfermedad que la percepción de los
profesionales.
En conclusión, nuestro estudio demostró que el SPI puede dar valiosa información a los
profesionales sanitarios durante la consulta sobre la percepción del paciente y/o padres
sobre la psoriasis.
El Capítulo 3.1 describe la primera revisión sistemática de la literatura sobre la efectividad
de los tratamientos biológicos (adalimumab, etanercept, infliximab y ustekinumab) y las
terapias sistémicas convencionales (acitretina, ciclosporina, fumaratos y metotrexato) en el
tratamiento de adultos con psoriasis en la práctica clínica diaria. Nuestro estudio mostró que
tanto las terapias biológicas como las sistémicas convencionales son efectivas en el
tratamiento de la psoriasis en la práctica clínica diaria, pero que la efectividad de los
tratamientos biológicos a menudo se consigue mediante ajustes de las dosis (dosis más
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altas) y/o con tratamientos combinados. Cabe señalar que durante la revisión de la literatura
encontramos una gran diversidad entre los diseños de los estudios. Por ejemplo, la mayoría
de estudios no describían bien determinadas características de los pacientes al inicio de los
tratamientos. También encontramos que se realizaban ajustes de dosis sin describir la dosis
o la duración de estos ajustes. Esto conllevó a que nosotros no pudimos comparar los
estudios directamente.
En el Capítulo 3.2 describimos 5 años de supervivencia del tratamiento con metotrexato
(MTX) en pacientes con psoriasis y analizamos las dos razones más comunes para la
interrupción del tratamiento; los efectos secundarios y la falta de efecto. Además,
identificamos factores que estaban asociados a estas interrupciones.
Nuestro estudio se realizó con datos de la base de datos prospectiva de práctica clínica
diaria, MTX-CAPTURE (Continuous Assessment of Psoriasis Treatment Use REgistry with
MTX). En nuestro estudio demostramos que el 63% de los pacientes seguía usando MTX
después de 1 año, y que el 46%, 30% y 15% de los pacientes usaban MTX después de 2, 3 y 5
años, respectivamente. La mediana de supervivencia fue de 1.8 años. La mayoría de los
pacientes interrumpieron el tratamiento de MTX debido a efectos secundarios o a efectos
secundarios en combinación con la falta de efecto del tratamiento. El predictor más
importante para interrumpir el tratamiento con MTX, tanto por efectos secundarios como
por la falta de efecto del tratamiento, fue la percepción del paciente de su enfermedad
como grave en el momento de iniciar el tratamiento.
En el Capítulo 4.1 describimos la percepción de pacientes con psoriasis sobre su tratamiento

Medicines Questionnaire Specific (BMQ-Specific). El BMQ-Specific mide la opinión sobre la
‘Necessity’ (necesidad) de la medicación prescrita y de los ‘Concerns’ (preocupación) sobre
los posibles efectos secundarios o consecuencias negativas de esta medicación. Además
calculamos el Necessity-Concerns Differential (NCD) para determinar el equilibrio entre la
‘Necessity’ y los ‘Concerns’ (actitud positiva o negativa frente a la medicación prescrita).
Doscientos pacientes (100 tratados con MTX y 100 tratados con fármacos biológicos)
rellenaron el cuestionario. Nuestros resultados mostraron que los pacientes que estaban en
tratamiento con un fármaco biológico presentaban una mayor necesidad de mantener su
tratamiento en comparación con aquellos tratados con MTX. Tanto los pacientes tratados
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con metotrexato (MTX) o fármacos biológicos. Para este estudio utilizamos el Beliefs about

con MTX como con fármacos biológicos notificaron pocas preocupaciones sobre los
tratamientos. Esto significa que la necesidad de los pacientes en mantener la enfermedad
bajo control es más fuerte que las preocupaciones que tienen sobre el tratamiento. Además,
nuestros resultados muestran que un puntaje alto en la escala ‘Necessity’ está asociado,
tanto en los pacientes tratados con MTX como con fármacos biológicos, con un valor bajo
del PASI, y asociado con una mayor duración del tratamiento en el grupo tratado con MTX.
Para clasificar la actitud de estos pacientes sobre su tratamiento dividimos las escalas;
‘Necessity’ (necesidad) y ‘Concerns’(preocupaciones) en 4 ‘subgrupos de actitudes’: a) un
grupo donde la aceptación de su tratamiento es alta (alta necesidad y baja preocupación), b)
un grupo ambivalente (alta necesidad y alta preocupación), c) un grupo indiferente (baja
necesidad y baja preocupación y d) un grupo escéptico (baja necesidad y alta preocupación).
La mayoría de los pacientes tratados con fármacos biológicos presentaron una actitud de
aceptación ante su tratamiento, por lo contrario la mayoría de los pacientes tratados con
metotrexato presentaron una actitud indiferente. Es importante que los profesionales
sanitarios en la práctica clínica diaria identifiquen a los pacientes con perfiles ambivalentes,
indiferente o escépticos, porque estos perfiles podrían influir negativamente la actitud del
paciente hacia su medicación prescrita.
Conclusión
En esta tesis, llenamos algunas lagunas en el conocimiento sobre la atención personalizada y
centrada en el paciente con psoriasis en la práctica clínica diaria. Mostramos que al ajustar
el PASI clásico y el SPI, los profesionales sanitarios pueden recibir nueva y valiosa
información sobre la enfermedad de estos pacientes. Esta información puede ayudarles en la
evaluación de la enfermedad y los tratamientos. Analizamos en una revisión sistemática de
la literatura la efectividad de los fármacos biológicos y las terapias sistémicas convencionales
en el tratamiento de la psoriasis en la práctica clínica diaria. Demostramos que la percepción
de los pacientes sobre la severidad de su enfermedad y de sus tratamientos desempeña un
papel clave en el proceso de la toma de decisiones para la continuación o interrupción del
tratamiento prescrito. Todos estos conocimientos ayudarán a los profesionales sanitarios a
personalizar la atención del paciente y a estimular la participación de los pacientes en sus
propios cuidados. Nuestro desafío como profesionales sanitarios es en seguir estimulando la
participación del paciente en su propios cuidados y en incluir la evidencia del mundo real en
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la práctica clínica diaria. Todo esto nos va a dar una valiosa información sobre nuestros
pacientes y sus tratamientos y les dará al paciente la posibilidad de convertirse en un
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participante activo en sus propios cuidados e involucrado en el campo de la psoriasis.
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beloven dat dit mijn laatste onderneming wordt. Jij kent me, over een tijdje kom ik
enthousiast thuis met een nieuw project. Na een moeilijk jaar hoop ik dat we dit jaar met dit
feest mogen afsluiten en dat wij nog lang van ons leven samen (en met de kids) mogen
genieten. Te quiero mucho.

179

Chapter 5.3

Isa, als vriendin van Marco heb je een plek in onze gezin genomen. We zijn blij met je, ik
hoop jij ook met ons. Anders is er altijd ruimte voor een gesprek.

PHD PORTFOLIO
Name PhD candidate: M.E. Otero Cerda
Department: Dermatology
Graduate School: Radboud Institute for Health
Sciences
Theme: inflammatory diseases

PhD period: 01-1-2014 – 30-06-2019
Promotors: Prof. dr. E.MGJ de Jong and PCM van
de Kerkhof
Co-promotors: Dr. MMB Seyger and Dr. JMPA van
den Reek.
Year(s)

ECTS

2012
2007
2007-2008
2007
2007
2007
2007
2008
2008
2008
2009
2009
2009
2014
2014
2014
2015
2015
2015
2015
2015
2015
2016
2016
2016
2016
2017
2018
2018
2018
2019

1.75
0.3
0.6
6.9
0.1
0.1
2.9
1.5
1.5
1.5
0.8
0.4
0.1
0.1
0.1
0.1
0.2
0.4
0.1
0.1
0.1
0.2
0.1
0.1
0.1
0.4
1.5
0.1
0.1
0.2
0.1

2011

0.2

2013
2013

0.2
0.2

2014
2014

0.2
0.25

2015

0.25

TRAINING ACTIVITIES
a) Courses & Workshops
BROK course
SPSS
Implementation: effective improvement of patient care
English course
Reference manager training
PUBMED training
Scientific writing for PhD candidates
C120 Care/ qualitative research methods in health care
Presentation skills
Advance conversation
Atlas-ti 5.0 Kwalon advance training
C123 care/Health Technology assessment
EndNote training
Document Management. IQuality
Social media and disruptive technology
Recruitment in clinical research
BROK course
EPIC superuser training
Training and quality requirements of research workers
CASTOR database training
ICH GCP investigator training
Mental resilience
Fit at work
Monitoring training low risk human research
Working safety
EPIC superuser training
English course
Figure making
Infographics
BROK
EPIC superuser training
b) Seminars & lectures
- Master class: “update on treatment options of chronic
plaque psoriasis”. “Perspectives in long-term safety and
treatment of chronic plaque psoriasis”
Psoriasis Meets the Experts
Master class and symposium ‘Personalized treatment, diagnosis,
new developments. Biologics’
Psoriasis beyond current guidelines. Clinical exchange meeting
Scientific meeting of the Dutch Association of Dermatology and
Venereology
Psoriasis: new treatments in clinical practice
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c)

e)

TEACHING ACTIVITIES
Lecturing
Psoriasis and psoriatic arthritis course for Danish
Rheumatologist and dermatologist
Psoriasis and psoriatic arthritis course for Danish
Rheumatologist and dermatologist
‘PASI: Psoriasis Area Severity Index” training for Dutch
dermatologists and nurses (2-3 times/year)

TOTAL

2014

0.5

2014

1

2015

1

2017

0.75

2018

0.75

2018

0.1

2014-2019

3

2012

0.1

2018

0.1

2014-2019

1.8
32.7 ECTS
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Symposia & congresses
Annual meeting Dutch Society for Experimental Dermatology,
Lunteren.
European Academy of Dermatology and Venereology (poster
presentation)
Annual meeting Dutch Society for Experimental Dermatology,
Lunteren (poster presentation)
Annual meeting Dutch Society for Experimental Dermatology,
Lunteren (poster presentation)
Annual meeting Dutch Society for Experimental Dermatology,
Lunteren (poster presentation)
Farewell symposium of professor Peter C.M. van de Kerkhof
‘Imagining what is concealed: beyond dermatology’
d) Other
Research meetings and Journal clubs at Dermatology journal
club
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Research data stewardship and accessibility according to the FAIR principles
Research data presented in this thesis and obtained during this PhD trajectory at the
Department of Dermatology, at the Radboud university medical center (Radboudumc) were
archived according to the Findable, Accessible, Interoperable and Reusable (FAIR) principles.
Initially, raw and processed data were stored digitally on a local server of the Department of
Dermatology and on paper in the form of journals. The local server at the department is
supported by the Information and Communications Technology (ICT) of the Radboudumc.
Data stored on the local servers is replicated daily to servers of the Radboud University. All
data archives (view only) are accessible by the associated scientific staff members. All data
were conducted according to Dutch ethical guidelines and the principles of the Declaration
of Helsinki.
Most of data were collected as part of the routine data collection for a daily clinical practice
for adults and pediatric psoriasis registries; the Child-CAPTURE (Continuous Assessment of
Psoriasis Treatment Use Registry for children), the MTX-CAPTURE (Continuous Assessment of
Psoriasis Treatment Use Registry for adults treated with methotrexate) and the Bio-CAPTURE
(Continuous Assessment of Psoriasis Treatment Use Registry for adults treated with
biologics). These registries and the used questionnaires did not require approval according
to the institutional review board of ethics in the Netherlands. Therefore, data can be used
without informed consent. However, all participants gave written informed consent to
participate in these registries. Published data generated or analyzed in this thesis are part of
published articles and its additional files are available from the associated corresponding
authors on request. To ensure general accessibility of the data, all filenames, primary and
secondary data, descriptive files and program code and scripts used to provide the final
results are documented in an electronic version saved on a password-protected server of the
Department of Dermatology. Questionnaires (paper version) are kept in a locked cabinet at
the Department of Dermatology of the Radboud university medical center. These documents
will be scanned into an electronic version, which will be saved in a password-protected
folder on a server of the Department of Dermatology.
The following chapters have been published under open access:
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Chapter 3.1: Effectiveness of biologic and conventional systemic therapies in chronic plaque
type psoriasis in daily practice: a systematic review. Acta Derm Venereol. 2016
May;96(4):453-8.
Chapter 3.2: Beliefs About Medicines in Patients with Psoriasis Treated with Methotrexate or
Biologics: A Cross-sectional Survey Study. Acta Derm Venereol 2019;99(4):386-392.
Other publications for which open access will become available can be accessed by the
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Radboud Repository of the Radboud university (https://repository.ubn.ru.nl/)
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List of abbreviations
A

Area; percentage of involved body surface area per body region

AH

Area head

AL

Area lower extremities

AT

Area trunk

AU

area upper extremities

BMI

Body Mass Index

BMQ-Specific

Beliefs about Medicines Questionnaire Specific

BSA

Body Surface Area

CAPTURE

Continuous Assessment of Psoriasis Treatment Use Registry

CDLQI

Children’s Dermatology Life Quality Index

CI

Confidence interval

Cm

Centimeters

D

Desquamation

DH

Desquamation head

DL

Desquamation lower extremities

DLQI

Dermatology Life Quality Index

DT

Desquamation trunk

DU

Desquamation upper extremities

E

Erythema

EH

Erythema head

E.g.

For example

EL

Erythema lower extremities

EMA

European Medicines Agency

EPR

Electronic Patient Record

EQ-5D

EuroQol 5D

ET

Erythema trunk

EU

Erythema upper extremities

Fig

Figure

H

Head

HR

Hazard Ratio
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I

Induration

ICC

Intraclass correlation coefficient

IgG1

Immunoglobulin G1

IH

Induration head

IL

Induration lower extremities

IT

Induration trunk

IU

Induration upper extremities

Kg

Kilogram

L

Low extremities

Low PASI

Low Psoriasis Area and Severity Index

Mg

Milligram

Mg/kg

Milligram/kilogram

MTX

Methotrexate

MTX-CAPTURE

Continuous Assessment of Psoriasis Treatment Use Registry with
Methotrexate

NCD

Necessity–Concern Differential

PASI

Psoriasis Area and Severity Index

PASI50

50% improvement of Psoriasis Area and Severity Index compared with
baseline

PASI75

75% improvement of Psoriasis Area and Severity Index compared with
baseline

PASI90

90% improvement of Psoriasis Area and Severity Index compared with
baseline

PASI100

100% improvement of Psoriasis Area and Severity Index compared

PBI

Patient Benefit Index

PDE4

Phosphodiesterase E4

PEASI

Psoriasis Exact Area and Severity Index

PEST

Psoriasis Epidemiology Screening Tool

PGA

Physician Global Assessment

PhGA

Physician Global Assessment

PLASI

Psoriasis Log-based Area and Severity Index
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with baseline
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PREPI

Patient Report of Extent of Psoriasis Involvement

PRO

Patient reported outcome

PROM

Patient reported outcome measure

proSPI

Professional version of the Simplified Psoriasis Index

proSP-s

Severity component of the professional Simplified Psoriasis Index

PsA

Psoriatic artritis

PUVA

Psoralen and ultraviolet A phototherapy

QoL

Quality of Life

RA

Rheumatoid arthritis

RCT

Randomised Controlled trial

RWE

Real world evidence

SD

Standard deviation

SAPASI

Self-administered Psoriasis Area and Severity Index

saSPI

Patient self-assessment version of the Simplified Psoriasis Index

saSPI-p

Psychosocial impact component of the self-assessment Simplified
Psoriasis Index

SaSPI-s

Severity component of the self-assessment Simplified Psoriasis Index

SF-36

36-item Short Form Health Survey

SMI

Small-molecule inhibitors

SPI

Simplified Psoriasis Index

SPI-i

Historical course and interventions component of the Simplified
Psoriasis Index

SPI-p

Psychosocial impact component of the Simplified Psoriasis Index

SPI-s

Severity component of the Simplified Psoriasis Index

T

Trunk

TNF-α

Tumor necrosis factor-alpha

TNFi

Tumor necrosis factor inhibitor

TSQM

Treatment Satisfaction Questionnaire for Medication

U

Upper extremities

UVA

Ultraviolet A

UVB

Ultraviolet B

VAS

Visual Analogue Scale

Vs

Versus
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