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General introduction and
aims of the thesis

Introduction
Although sometimes mixed up with for example leprosy in early times, psoriasis is viewed
as a separate entity since 1841.1 It is a common chronic dermatological entity that affects
probably 2% of the population. Epidemiological studies from around the world have
can be explained by study methods, e.g. the definition of prevalence, the case definition of
psoriasis, the population and ages studied, and their sampling techniques.2 Furthermore,
prevalence of psoriasis is known to vary among different populations. This might perhaps
be explained by differing evolutionary pressure of epidemic infections, which has led to
genetic changes.3
30% of psoriasis patients have an affected first degree relative.4 Twin studies confirm this
by showing a 67% concordance for monozygotic twins versus 18% for dizygotic twins.5
Most investigators consider psoriasis a multifactorial disease in which several genes
interact with each other and with environmental stimuli.6 At least nine chromosomal loci
have been identified that are evidently linked to psoriasis.4 However, the exact genes and
their functions playing a role in psoriasis have not yet been unambiguously identified.3
Psoriasis affects people of all ages, and its incidence peaks in early adult life (20s) and
then again in later adult life (50s and 60s).7 Sharply demarcated erythematosquamous
lesions are the most important features of the disease. These lesions can vary from very
small to very large plaques. Furthermore, several separate psoriatic entities exist, such as
guttate psoriasis (small drop-shaped lesions), erythrodermic psoriasis (covering almost
the complete body) and pustular psoriasis (with clinically recognizable pustules).1 This
thesis focuses on chronic moderate to severe plaque type psoriasis, in which coin-sized
or palm sized plaques predominate. This phenotype accounts for 90% of all psoriasis
cases.4 Additionally, between 5 and 42% of patients with psoriasis have psoriatic arthritis,
a destructive and occasionally disabling joint disease.6
Although psoriasis is primarily a dermatological condition, it affects more than skin alone.
Research shows that psoriasis predisposes patients for other conditions. Neimann et al.
found that diabetes, hypertension, hyperlipidemia, smoking, and increased Body Mass
Index (BMI) are associated with both mild and severe psoriasis.7 Also when controlled
for cardiovascular risk factors, psoriasis appears to be an independent risk for myocardial
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estimated the prevalence of psoriasis to be 0.6 to 4.8%.2 The variation in these percentages

infarction, mainly in young patients with severe psoriasis.8 Furthermore, the prevalence
of arthritis, depression, suicidal ideation, inflammatory bowel disease and lymphoma
appears higher in psoriasis patients compared with the general population.9 Recently
an association between psoriasis and increased mortality was found. According to a
population based study, male and female patients with severe psoriasis die an average 3.5
and 4.4 years younger, respectively, than patients without psoriasis.10
Additionally, much attention has been given to the impact of psoriasis on quality of
life (QoL) in the last decade. Health related quality of life (HRQoL) is markedly reduced
in patients with psoriasis, and psoriasis impacts all dimensions of HRQoL.11 Rapp et al.
compared HRQoL scores of psoriasis patients with other chronic diseases like cancer,
type II diabetes, chronic lung disease, hypertension, myocardial infarction, depression,
congestive heart failure and arthritis. The means for patients with psoriasis for both
physical functioning and mental functioning were among the lowest of all the groups.
This comparison implies that, though not threatening to life itself, psoriasis can severely
threaten the quality of life.11 This impact is probably mediated by the mental or physical
difficulties patients have to deal with during the course of the disease and the various
treatment regimens.12 Patients with psoriasis report physical discomfort, impaired
emotional functioning, a negative body and self-image, and limitations in daily activities,
social contacts, activities and work.13 In addition, psoriatic patients often suffer from
experiences of stigmatization related to the disease in higher levels of stigmatization
than do other dermatological patients.12 Feelings of stigmatization are especially elicited
by experiences of rejection. Patients with skin disorders often experience social rejection
when people avoid touching them, possibly fearing contagion or filth.14 Psoriasis patients
may feel humiliated when they need to expose their bodies during intimate relationships,
swimming in public places, using public showers, or living in conditions that do not give
appropriate privacy.15
It is not established whether the increased prevalence of diabetes, hypertension,
hyperlipidemia, smoking, increased BMI, and myocardial infarction is independent
(although these factors are interrelated) or that it is the result of the decrease in QoL and
the treatments that psoriasis patients undergo.

PATHOGENESIS AND DEVELOPMENT OF THERAPIES
Theories on the pathophysiology of psoriasis have changed over the years and greatly
influenced the development of the treatment armentarium. However, the first effective
therapies were developed through an empirical approach not based on hypotheses of
disease pathogenesis or properties of the therapeutics.16 Phototherapies were already
irradiation was applied. This treatment became a standard therapy for psoriasis for
half a century, particularly in the USA.17 In the 1970s it was shown that broadband UVB
radiation alone, if given in doses that produce a faint erythematous reaction, could
clear the milder clinical forms of psoriasis. In 1974 it appeared that the combination
of orally administered 8-methoxypsoralen (8-MOP) and subsequent exposure to a
This new therapeutic concept was termed photochemotherapy or PUVA.17 Until then,
research into the aetiology of psoriasis concentrated on abnormalities in keratinocyte
differentiation and proliferation.18 Psoriasis was considered mainly a disorder of epidermal
hyperproliferation, decreased epidermal turnover time (i.e. accelerated cell cycle kinetics),
with resulting abnormal terminal differentiation and associated impaired barrier function
of the epidermis.19 This was due to the clinical and histological appearance of the disease
including thick, scaling plaques and epidermal hyperplasia, parakeratosis, and absence of
a granular layer, respectively.18 The proliferative cell population is approximately doubled
in psoriasis, whereas the cell cycle is more than 8 times shorter (36 vs. 311 hours) and daily
production of keratinocytes in psoriatic lesions is approximately 28 times greater than
that in normal epidermis.5 The cause for such multiplication of cells was not elucidated.20
This initial view of psoriasis as an epidermal disease resulted in the use of therapeutic
approaches that used antimetabolites such as methotrexate or arsenic to counteract the
epidermal hyperproliferation.19 The assumption that methotrexate specifically targeted
keratinocyte hyperplasia led to the development of other epithelial-targeted therapeutics
like synthetic retinoids and vitamin-D derivates.16 Accidentally, it was observed that
psoriatic patients who had received solid organ transplants and were treated with
cyclosporine to prevent rejection, showed significant improvement in their psoriasis.18 The
discovery that immunosuppressive agents improved psoriasis, changed the beliefs about
the pathogenesis of the disease.6 Around 1979 it was shown that epidermal changes in
psoriasis were preceded by dermal infiltrates consisting of T-cells and macrophages.6 More
evidence pointed towards T-cells, like the experience of patients who received bone marrow
transplants from psoriatic donors and then developed psoriasis themselves.6 The success
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introduced in 1925 when a combination of topical crude coal tar and subsequent UV

of a fusion protein consisting of interleukine-2 (IL-2) and diphtheria toxin that specifically
targeted T-cells and not keratinocytes, gave T-cells a definitive role in the pathogenesis
of psoriasis.6;18 Our department was the first to propose a potential role of the cellular
immune system in disease pathogenesis. Marked infiltration of psoriatic lesions by T-cells
was shown by applying monoclonal antibodies for the immunohistochemical detection
of leukocyte subsets.21 In the same period many other immune-related molecules were
discovered and it was shown that T-cells in psoriasis were mainly activated memory T-cells.
The T-cell differentiation was found to be strongly polarized towards the type 1 pathway,
associated with the production of interferon-γ (INF-γ) and tumour necrosis factor α
(TNF-α).16 All together the view was adopted that an activated cellular immune system
was a common feature of psoriatic lesions and that inappropriate immune activation may
be pathogenic.16
IMMUNOPATHOGENESIS
The immune system uses two major effector pathways to defend the host: innate and
adaptive immune responses. Both pathways contribute to the pathophysiology of
psoriasis. The innate immunity is designed to respond rapidly against danger, such
as invading microbes, but has a limited repertoire and does not develop a long lasting
memory. Adaptive immunity that develops within a few days after the first exposure to a
pathogen is antigen-specific and can respond to a wide range of different antigens. The
latter develops an immunological memory resulting in a pool of memory lymphocytes
that can easily be activated.19 Nowadays, the innate immunity may be considered to be
the main culprit in the pathogenesis of psoriasis, although for many years this role was
assigned to the adaptive immunity.22 Practically all cellular and humoral elements of
the innate part of the skin immune system in psoriasis are up-regulated or increased in
lesional skin of psoriasis patients.3 Surprisingly, the leading part in this theory is for T cells,
though a specific type of T cells: T cells expressing natural killer receptors belonging to the
innate immunity and producing IFN-γ. These lymphocytes express natural killer receptors
(NKRs) and T-cell receptors (TCRs) and they may represent the link between the innate
and adaptive immunity in psoriasis.23 It is thought that natural killer T cells, dendritic cells,
neutrophils and keratinocytes respond in an exaggerated way to an unknown trigger.
They produce pro-inflammatory cytokines, TNF-α being among the most important ones.
TNF-α is increased in lesional skin of psoriasis patients and is able to induce a cascade
of other cytokines including IL-1, IL-1RA, IL-2, IL-4, IL-6, IL-10, IL-12, IL-18 and IFN-γ. This
subsequently leads to recruitment and activation of preferentially type 1 T cells.24

















Figure 1. The IL-23/Th17 axis in the immunopathogenesis of psoriasis
Th17 lymphocytes and psoriasis: cellular and molecular interactions with skin-resident cells. In
the ‘IL-23/Th17 axis’ model for psoriasis, Th17 lymphocytes (Th17) interact with skin-resident cells,
contributing to the psoriatic phenotype. In the dermis, IL-23, secreted by dermal dendritic cells
(DDC), is able to induce Th17 lymphocyte activation with the consequent release of proinflammatory
cytokines, such as IL-17A, IL-17F, IL-22, and IL-26. IL-17A, IL-17F, and IL-22 act on keratinocytes (KC)
leading to epidermal hyperplasia, acanthosis, and hyperparakeratosis. Dermal CCR5þCXCR3þCXCR6þ
Th1 and epidermal VLA-1þ Tc1 lymphocytes
are activated by DDCs and produce TNF-a and IFN-g, contributing to the pathogenesis of the disease.
KC hyperproliferation might also be influenced by fibroblasts, which can release keratinocyte growth
factor (KGF) through TNF-a stimulation. In the context of this proinflammatory milieu, activated KCs
might produce IL-23, which could mediate a cross-talk with Th17 lymphocytes in synergy with IL-23
coming from DDC. Th17 cells induce KC to produce IL-8 and antimicrobial peptides (for example,
S100A8, S100A9, and defensin b1/2) for recruitment of neutrophils, cathelicidin for activation of
plasmacytoid dendritic cells (PDC), and vascular endothelial growth factor (VEGF) with resulting
angiogenesis.
Reprinted by permission from Macmillan Publishers Ltd: Journal of Investigative Dermatology Di
Cesare A., Di MP, Nestle FO. The IL-23/Th17 axis in the immunopathogenesis of psoriasis. J.Invest
Dermatol. 2009; 129: 1339-50, copyright 2009
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In addition to the TH1 cells, the infiltrate in the lesional psoriatic skin also contains TH17 cells
(key cytokines IL-17 and IL-22). The presence of TH17 cells is consistent with the described
role of this cell type in a variety of chronic inflammatory autoimmune-type diseases. There
is growing evidence supporting a major role of TH17 cells and TH17-related cytokines, like
IL-17 in psoriasis (see figure 1).25 The first observation that IL-17 could be a relevant cytokine
in psoriasis was found in the late 1990s by Teunissen et al.26 They found detectable levels
of IL-17 mRNA in lesional psoriatic skin, but not in non-lesional skin. The majority of the
CD4+ and CD8+ T cell clones derived from lesional psoriatic skin expressed IL-17 mRNA,
suggesting that skin-infiltrating T cells can produce this cytokine, which by itself stimulates
inflammatory cytokine production in keratinocytes.26 TH17 cells also produce IL-22, which
strongly stimulates keratinocyte proliferation and may be responsible for acanthosis
(epidermal thickening), a typical feature of psoriasis. In addition to T cells, a special subset
of myeloid dendritic cells in the skin has also been implicated in the pathogenesis of
psoriasis.27 These dendritic cells are characterized by high production of TNF-α and TH1
and TH17 cell-polarizing properties. The activated TH1 and TH17 lymphocytes and dendritic
cells amplify the inflammatory reaction by releasing a series of cytokines with chemotactic
and activating functions towards neutrophils, monocytes and keratinocytes. This leads
to keratinocyte proliferation, angiogenesis, leukocyte immigration, finally resulting in
chronic psoriatic plaques.20
CURRENT TREATMENT
All previously mentioned immunological changes on the cellular level result in the
psoriatic phenotype. Clinical manifestations of psoriasis are heterogeneous, ranging from
limited disease to very extensive disease. The majority of patients (approximately 80%)
have limited disease, whereas approximately 20% of patients have more extensive skin
involvement.7
Most patients with limited disease are treated in the first line. In a large UK prevalence study,
using the General Practice Research Database, it was shown that topical corticosteroids
were the most frequently prescribed medications, used by 61.4% of patients. The next
most commonly used therapies were corticosteroid combination products (40.4% of
patients), topical vitamin D analogues (39.0% of patients), and topical tar (24.5% of
patients). Systemic agents were used by 2.3% of patients.2
Topical corticosteroids are the cornerstone of treatment for the majority of patients
with psoriasis. They are available in many strengths and formulations, which allows for

versatility of use. The mechanisms of action of corticosteroids include anti-inflammatory,
antiproliferative, immunosuppressive and vasoconstrictive effects.28 Another common
topical therapy is synthetic vitamin D analogues, like calcipotriol. The mechanism of action
of the vitamin D analogues in psoriasis is believed to be mediated by their binding to
vitamin D receptors, which leads to both the inhibition of keratinocyte proliferation and
Additional topical therapies are dithranol, tazarotene, calcineurin inhibitors, tar and
combination treatments.29 It is generally accepted that topical treatments are inadequate
as soon as psoriasis reaches 10–15% of the body surface.30 Broad band ultraviolet radiation
in the waveband 290-320 nm (UVB), or narrow band UVB 311 nm are an effective treatment
of guttate or plaque psoriasis resistant to topical therapy. Patient compliance is usually
Restrictions in use for individual patients often relate to time off work and travel costs.31
Another form of phototherapy is oral or topical psoralens followed by irradiation with
long wave ultraviolet (320 to 400 nm, UVA). Topical psoralens may be applied by taking
a bath to which it has been added. This is an established, effective, widely used form
of treatment (Psoralens + UVA = PUVA). Acute adverse effects consist of skin burning,
nausea and pain, whereas chronic consequences consist of skin ageing, pigmentation and
carcinogenicity. Nevertheless, PUVA is used for more difficult to clear psoriasis resistant to
topical preparations and UVB.31
Next step in the psoriasis treatment armentarium are the conventional systemic therapies.
Approved for chronic plaque psoriasis are cyclosporine, methotrexate, and acitretin.32
Fumaric acid esters are registered Germany and used off-label in some other countries.
Although effective for many patients, use of these traditional systemic therapies is
often limited by toxicity. In a systematic review on systemic therapies for psoriasis,
withdrawals were highest for fumaric acid esters and methotrexate resulting mostly from
gastrointestinal and hepatic adverse events respectively.32;33

IMMUNOLOGICAL BASED THERAPIES
For a proportion of patients, the available psoriasis therapies, including topical treatments,
photo(chemo)therapies and the conventional systemic treatments are not sufficient. They
may lack effectiveness, are inconvenient, not tolerated or contra-indicated. The increasing
knowledge on the pathogenesis of psoriasis has led to the development of more specific
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the enhancement of keratinocyte differentiation.28

immunomodulating therapies: ‘biologic response modifiers’ or ‘biologics’. These agents are
custom-made, protein-like molecules constructed to specifically target a particular cell
type or cytokine involved in the pathogenesis of psoriasis.34
Since 1989 a range of biological therapies have been tested for psoriasis. Among these
first biologics for psoriasis were the T-cell targeted therapies like the murine anti-CD4 and
anti-CD-3 antibodies, followed by humanized anti-CD2, anti-CD25, anti-CD80 and antiCD11a.35-40
EMEA

FDA

Alefacept

-

30/01/2003

Efalizumab

20/09/2004 – 19/02/2009

27/10/2003 – 08/04/2009 (voluntary withdrawal)

Etanercept

24/09/2004

30/04/2004

Infliximab

29/09/2005

26/9/2006

Adalimumab

19/12/2007

18/1/2008

Ustekinumab

16 /01/2009

-

Table 1. EMEA and FDA registration dates for the biologics for psoriasis

Alefacept (Amevive®), anti-CD2, was the first biologic to be approved by the FDA in the
USA in January 2003 for psoriasis only (see table 1). The EMEA, however, requested more
clinical information for the approval of alefacept for psoriasis in Europe. Biogen withdrew
its application and planned to develop the additional clinical information necessary
before refiling, which it predicted could take several years.41 The only European country
in which alefacept is used is Switzerland. Alefacept is an intravenously or intramuscularly
administered fusion protein combining a portion of human immunoglobulin (IgG) and
the binding site of lymphocyte function-associated antigen-3 (LFA-3). It binds to CD-2,
the partner molecule of LFA-3 located on the surface of T cells resulting in inhibition and
memory T cell activation and proliferation.34 With alefacept two randomized, doubleblind, placebo-controlled registration studies were done in which 28 to 40% of the
patients achieved 75% improvement in PASI (PASI-75) after 12 weeks.42;43 There have
been no head-to-head studies of alefacept versus other biological or conventional drugs.
Safety warnings in the drug label consider the risk of lymphopenia, malignancies, serious
infections and precautions for allergic reactions.32
Efalizumab (Raptiva®) was the first biologic to be registered for plaque psoriasis in
Europe and the USA and was not registered for another indication. Efalizumab binds

to CD11a which is a subunit of leukocyte function-antigen-1 (LFA-1) that is expressed
on all leukocytes. For adherence of leukocytes to other cell types, it is necessary that
CD11a binds to intercellular adhesion molecule-1 (ICAM-1). By binding of efalizumab to
CD11-a, the binding of ICAM-I to LFA-1 is not possible; this interrupts many processes
including activation of T lymphocytes, adhesion of T lymphocytes to endothelial cells and
registration studies, 22-39% of patients achieved PASI-75 after 12 weeks with 1 mg kg-1/
wk efalizumab.32 Safety warnings in the drug label consider the risk of serious infections,
malignancies, immune-mediated trombocytopenia, immune-mediated hemolytic
anaemia and psoriasis worsening (as well as variants). Precautions are mentioned for
arthritis events, immunosuppression, immunizations and first dose reactions.44 In February
marketing authorization for efalizumab. The EMEA’s Committee for Medicinal Products for
Human Use (CHMP) had concluded that the benefits of efalizumab no longer outweigh
its risks, because of safety concerns, including the occurrence of progressive multifocal
leukoencephalopathy (PML) in three patients taking the medicine.45 In reaction, Merck
Serono has voluntarily withdrawn efalizumab from the market worldwide. In the following
months all patients using efalizumab have been changed to another suitable medication.
At this moment it is unknown whether efalizumab will ever re-enter the market for
psoriasis or for another indication.
Registration for etanercept followed soon after registration of efalizumab in both Europe
and the USA. Etanercept (Enbrel®) is administered subcutaneously and was the first TNF-α
inhibitor approved for psoriasis. At this moment etanercept is indicated for rheumatoid
arthritis, polyarticular juvenile idiopathic arthritis, psoriatic arthritis, ankylosing spondylitis
and paediatric plaque psoriasis.46 It is a TNF-α receptor antagonist which is produced by
recombinant DNA technology in a Chinese hamster ovary mammalian cell expression
system. Etanercept inhibits binding of both TNF-α to cell surface TNF-α receptors,
rendering TNF-α biologically inactive. As a result, etanercept can also modulate biological
responses that are induced or regulated by TNF-α, including serum levels of cytokines,
expression of adhesion molecules responsible for leukocyte migration and to a lesser
extent intercellular adhesion molecule-1 [ICAM-1]).47 In clinical trials, after 12 weeks of
treatment PASI-75 response rates of low dose etanercept (25 mg twice weekly) and highdose etanercept (50 mg twice weekly) were 30–34% and 47–54% respectively.32 Safety
warnings in the drug label consider the risk of infections.47
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migration of T lymphocytes to sites of inflammation including psoriatic skin.44 In clinical

Infliximab (Remicade®) is a chimeric monoclonal antibody working against TNF-α. It is
composed of human constant and murine variable regions.48 Infliximab binds specifically
to human TNF-α and is administered intravenously once every two months after a loading
period. Apart from plaque psoriasis, it is also indicated for psoriatic arthritis, rheumatoid
arthritis, ankylosing spondylitis, ulcerative colitis, Crohn’s disease and paediatric Crohn’s
disease. Due to the rapid action of infliximab it is also used as rescue treatment for
psoriasis exacerbations. Continuous treatment with infliximab 5 mg/kg at weeks 0, 2,
6, and every 8th week thereafter resulted in PASI-75 response rates of 78–82% after 24
weeks and 55–61% after 1 year.32 The administration of infliximab may be complicated by
infusion reactions that may limit its use. Safety warnings in the drug label consider the risk
of serious infections and hepatosplenic T-cell lymphomas.48
Another monoclonal antibody that inhibits TNF-α is adalimumab (Humira®). Differences
between infliximab and adalimumab are that adalimumab is completely human and is
administered subcutaneously once every two weeks. Adalimumab has only recently
been registered for psoriasis in Europe and the USA, although introduced for rheumatoid
arthritis already in 2003. Other indications for adalimumab are Crohn’s disease, ankylosing
spondylitis, psoriatic arthritis and polyarticular juvenile idiopathic arthritis.49 In the metaanalysis of efficacy of systemic treatments for moderate to severe psoriasis, only one study
with adalimumab was included. In this study PASI-75 response rates were reported of
71% after 16 weeks and 70% after 24 weeks of treatment.32 Also for adalimumab safety
warnings in the drug label consider the risk of serious infections.50
Ustekinumab (Stelara®) is the most recent registered biological therapy for psoriasis, not
yet routinely used in most countries. It is the first IL-12/23 inhibitor approved although a
second one is in the pre-registration phase, ABT-874. IL-12 and IL-23 share the same subunit, p40, which is considered to play a substantial role in the pathogenesis of psoriasis.22
The proportion of patients in a large clinical phase III trial who had a PASI-75 response
after 12 weeks varied between 66.7% and 75.5% depending on the dose.51 Remarkable is
the low dosing frequency, at week 12 patients have only had two administrations of the
drug. Although the median half-life (t1/2) of ustekinumab is approximately 3 weeks, the
dosing frequency is once every three months. This might seem a major advantage, but the
treatment can not be cessated in case of an infection or non-elective surgery.

CLINICAL CHOICES
Spontaneous remission is suggested to occur in about a third of psoriasis patients.4 For all
other patients, psoriasis is (still) an incurable chronic disease with periods of exacerbations,
remissions and recurrences. As a result, most patients need lifelong therapy. Nowadays the
historical view of treatment only to reduce symptom severity or reverse disease progression
the patient’s functional level and overall well-being.11 Therefore, treatment should be
tailored to meet individual patients’ needs. These needs vary depending on body location,
characteristics of the psoriasis being treated including lesion thickness, degree of erythema
and amount of scaling, as well as patient preferences.28 Regarding choice of therapy, it is
important to match patient expectations with practical considerations. Patients who wish
when using topical therapy a continuous intense topical regimen would be needed that
will be very difficult to carry out and maintain. Other patients may prefer only intermittent
treatment with little interest in spending considerable time to care for their psoriasis.28
A survey study on compliance with treatment has been done in 120 psoriasis patients
of whom 55% was using topical treatments, 10% systemic treatments, 2% phototherapy
and 30% was using a combination of treatments. Sixty-one percent of the population
sampled reported that they always complied with treatment regimens prescribed by
their dermatologist, whereas 39% said that they “sometimes” or “never” complied.52 When
a treatment is started, the efficacy should be evaluated after an appropriate period to
prevent loss of compliance and undertreatment in case of unsatisfactory results. It is
important to ascertain each patient’s goals and then develop a strategy to help fulfil his or
her expectations while also being practical and realistic.28 The pros and cons of alternatives
should be balanced against each other: is there choice between a painful injection and
a pill? Is the frequency of one drug once weekly and the other a daily reminder of the
patients’ disease? On the other hand, treatment with a two or three month’s interval may
seem preferable for the patient, but in case of a complication the treatment cannot be
intervened. In a survey of patients with psoriasis as to the desired treatment benefit,
the following criteria were named most often: healing of all skin lesions, reduction of
pruritus and burning on the skin, less loss of time devoted to treatment, healing of all
exposed lesions, avoidance of strong side effects of treatment and fewer visits to physician
or clinic.53 Several guidelines are available that advise on treatment algorithms and a
common European guideline on psoriasis therapies in is progress.54 Nevertheless, the
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has changed to a more comprehensive view that effective treatment should also improve

existing guidelines do not take in consideration the patients preferences and satisfaction
with psoriasis therapies.
Another factor that should be taken into account when clinical choices are made, are
the costs. Since psoriasis is a chronic disease, clinical choices may have great impact on
the health care costs of the patients. Topical therapies and the conventional systemic
treatments in general are not expensive in contrast to phototherapy, hospitalization and
the biologics.
These high costs are a factor withholding widespread use of the biologics for psoriasis,
the average medication costs for a biologic per year are € 12 000.55 In case of non-optimal
response, in some of the biologics the dose may be doubled with costs rising accordingly.
However, an alternative would be switching to another biologic which would save an extra
€ 12 000 a year in that situation. Considering the burden of the biologics on the health care
budget, in many countries reimbursement criteria are applied. These criteria may demand
failure of or intolerance to conventional systemic therapies before biologics can be
prescribed.56 Nevertheless, since the introduction of the biologics, the number of patients
hospitalized for psoriasis has dropped dramatically to a decrease of 90% (unpublished
data), which partly compensates the costs of the biologics.
Last but not least, safety is an important issue when clinical choices are made. Especially
for psoriasis patients, since most patients need lifelong therapy.
Short term data from phase III trials show pooled monthly adverse events incidence
rates of 28.3% for efalizumab, 17.8% for infliximab, 17.6% for etanercept and 16.6% for
adalimumab.32 Common adverse events for infliximab are infusion reactions consisting
majorly of chills, headache, flushing, nausea, dyspnoea, injection site infiltrations, and
taste perversion. Most of these reactions are mild or moderate in severity. Other adverse
events that were reported most often in infliximab trials were headache, fatigue and
upper respiratory tract infections.57;58 For etanercept the most common adverse events are
also headache, fatigue and upper respiratory tract infections. Furthermore, injection site
reactions occur very often, which are usually mild.59;60 For adalimumab upper respiratory
tract infections, nasopharyngitis and headache were reported most often.61 Apart from
the events resulting from mode of administration, there is great resemblance of the most
common adverse events for these three biologics, which suggests a direct result of their
pharmacological action inhibiting TNF-α. For efalizumab the most common adverse
events were headache, chills, nausea, infection (not defined), myalgia and pain.62

Since the biologics have only been used several years for treatment of psoriasis patients at
this moment, many long-term issues regarding their safety profiles are not sorted out yet.
Of the conventional psoriasis therapies long-term risks are evident and applicable safety
measures can be taken. Methotrexate for instance has a track record of over 40 years in
psoriasis therapy which has led to treatment guidelines involving liver biopsies (now
laboratory checks and the use of test doses. Another example is the prescription of topical
corticosteroids in pulse schemes, which prevents the occurrence of skin atrophy as side
effect. PUVA therapy has most extensively been investigated by means of a 30-year followup study. This led to the finding that about 15 years after the first treatment with PUVA, the
risk of malignant melanoma increases.63 This is a clear example of the need for long-term
For all the biologics long-term data are especially necessary to confirm or reject the
possible increased risk of malignancies and to identify rare adverse events, like PML
was found in the case of efalizumab. For rheumatologic patients there is evidence of an
increased risk of serious infections and a dose-dependent increased risk of malignancies
treated with TNF-α inhibitors.64 Since rheumatologists are years ahead with the use of
biologics, we should benefit from their experience. Nevertheless, the populations differ
and we need to confirm their findings in psoriasis patients. Besides adverse events, factors
like antibody formation may impair treatment outcome. In rheumatologic patients it has
been demonstrated that antibodies are formed against some of the biologics and that
these antibodies may impair effectiveness.65 For psoriasis patients, it is not clear to what
extent these antibodies are formed and what their clinical consequences are. Another
issue evolves when patients have started a biological treatment which is not tolerated
or is not effective enough and returning to conventional therapies is no option. In
rheumatologic patients switching between biologics has been proven successful, but for
psoriasis patients this is not known yet.66-68
Most of these issues, long-term adverse events, antibody formation and switching, cannot
be investigated in randomized controlled trials and therefore systematic reviews, cohort
studies, case-control studies and case reports/case series are also needed for a full safety
profile.69
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mostly replaced by the amino terminal type III procollagen peptide (P3NP) assay), specific

AIMS OF THE THESIS
Following their introduction, the clinical effectiveness of the biologics for psoriasis and
the sometimes miraculous results have been cheered extensively. Unfortunately, the
additional occurrence of unwanted side effects is inevitable. This thesis considers the
implications of the introduction of the biologics for psoriasis, focussing on safety issues,
treatment optimization and clinical choices.
Clinicians are encouraged to use clinical guidelines that are developed to guide them
to the most effective and safest systemic therapies for psoriasis. However, the patients’
opinion of these therapies has been neglected in guideline development. Chapter 2 is
a systematic review that shows all evidence on the patients’ preferences and satisfaction
with systemic therapies for psoriasis.
Infliximab has been proved to be a fast-acting effective biological treatment for psoriasis.
However, treatment with infliximab can be hindered by infusion reactions. In Chapter 3
the types of infusion reactions that can occur during infliximab therapy are reviewed as
well as factors influencing the occurrence of these reactions. A treatment plan is offered
and clinical choices are discussed.
Etanercept is the most commonly prescribed biologic for psoriasis with many satisfied
patients. However, a remarkable part of these patients develop dermatological adverse
events. Chapter 4 is a systematic review providing an overview of all dermatological
adverse events of etanercept described in the literature (including all study types, case
reports and surveys) and presenting the available information on incidence, severity,
course of the adverse events and practical considerations.
Since patients may develop allergic symptoms when treated with a biologic, ways are
sought to confirm a possible allergy to these therapies. Chapter 5 is a comment on the
use of patch tests to determine hypersensitivity to etanercept and infliximab.
Adalimumab has only recently been introduced for treatment of moderate to severe
psoriasis and shows good results. However, a substantial part of the patients do not
respond to treatment with adalimumab or lose their initial response. Antibodies to
adalimumab have been found to be a cause for this ineffectiveness in patients treated

with adalimumab for other indications. In Chapter 6 a prospective observational study is
presented that investigates the extent and clinical consequences of antibody formation
against adalimumab in patients with plaque psoriasis.
At this moment biological therapies form the end of the treatment spectrum for psoriasis.
only option left might be to switch to another biologic. Chapter 7 presents the results of
patients in our biologic registry who switched between biologics for psoriasis.
To address epidemiological questions on psoriasis and to improve the knowledge on
the safety of the biologics large long-term observational cohort studies are a necessity.
systemic therapies for psoriasis in Europe. Also, the international cooperation of these
registries, named ‘Psonet’ is presented.
The claims of effectiveness of therapies are based on the results of clinical trials. To
measure the effectiveness in these clinical trials and in daily practice, severity and outcome
measures for psoriasis are used. Although important decisions are based on the use of
these measures, their quality has not clearly been evaluated. Chapter 9 is a systematic
review to identify all clinical psoriasis measures that are used in RCTs and a quantitative
assessment of the most important clinical severity and outcome measures for psoriasis.
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Introduction
Several guidelines exist to improve care for patients with psoriasis. Although based on
relevant parameters such as safety and efficacy, patient preferences and satisfaction with
therapies have been neglected in guideline development. However, the fact that up to
Satisfaction is the patient’s evaluation of administration and outcomes of treatment.2
This is considered to be related to the patient’s preference, as the treatment that satisfies
most is probably preferred most.2 We share the opinion expressed by McCormack and
Loewen that patient preferences and satisfaction with treatment should be included in
clinical practice guidelines.3 Patient satisfaction is especially important due to an expected
We investigated the current knowledge regarding patient preferences and satisfaction
with the available systemic and photo(chemo)therapies, including biologics, for psoriasis.

Methods
We performed a systematic review including data extraction and critical appraisal by
two investigators. We searched Medline and EMBASE for all studies in which patient
preferences and/or satisfaction regarding systemic and/or photo(chemo)therapies for
psoriasis were investigated, without search limitations. The search retrieved 678 articles
of which only 10 studies met the inclusion criteria. Articles that were not on systemic or
photo(chemo)therapy (311), not on psoriasis (197), patient satisfaction/preferences (145)
or patient preferences/satisfaction of therapy (13), or were without attainable results (two)
were excluded (See supporting information). The study designs, populations, outcome
parameters and compared treatments differed mutually between the included studies
(Table 1).
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correlation with therapy compliance4, which is a major concern in health care.
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42% of patients with psoriasis is dissatisfied with treatment should not be ingnored.1

First author/
country/publication

Population base for selection

Population
n

Patients not included
in survey or results (reason)

Abe
Japan

Patients included in single-arm, openlabel study with CsA

19

0

61

-

34

21
(not treated with both therapies)

50500

32510
(no response or no psoriasis)

1380

859
(deceased or resigned or lost)

29

0

1197

886
(no experience with considered
therapies)

72

43
(not described 42, other
language 1)

365

0

10

0

(J Dermatol. 2007 May;34(5):290-3)
Cameron
UK

Patients attending for 3x/week, UVB
phototherapy in one center

(Br J Dermatol. 2002 Nov;147(5):973-8)
Cooper
Scotland, UK

Patients included in monocentre RCT,
bath vs oral PUVA

(Clin Exp Dermatol. 2000 Mar;25(2):111-4)
Dubertret
7 EU countries

(psoriasis patient organizations)
75% chronic plaque-type psoriasis,
25% other

(Br J Dermatol. 2006 Oct;155(4):729-36.)
Jones-Caballero
USA

Patients included in PUVA 30-years
follow-up study, last cycle

(Arch Dermatol. 2007 Jul;143(7):846-50.)

Larkö
Sweden

Patients included in RCT left/right
TL12 vs TL01 UVB

(Acta Derm Venereol. 1989;69(4):357-9)
Nijsten
USA

US population/ members of the PF/
persons who contacted the PF but did
not join
(J Am Acad Dermatol. 2005 Mar;52(3 Pt 1):434-44)
Opmeer
The Netherlands

Patients included in monocentre RCT,
CsA vs MTX

(J Clin Epidemiol. 2007 Jul;60(7):696-703)
Papp
USA and Canada

Patients included in open label
efalizumab retreatment study

(J Am Acad Dermatol. 2006 Apr;54(4 Suppl 1):S164-70)
Van Dooren-Greebe
The Netherlands

Patients included in study of
interruption of long-term MTX

(Acta Derm Venereol. 1995 Sep;75(5):393-6)

Table 1. Clarification of patient populations
ACI, acitretin; BSA, body surface area; CsA, cyclosporine; MTX, methotrexate; N, number; PASI, Psoriasis
Area and Severity Index; PF, Psoriasis Foundation; PGA, physician’s global assessment; PUVA, psoralen
plus ultraviolet A phototherapy; UVB, ultraviolet B phototherapy; -, not described.

Mean age
(years)

M/F

Psoriasis severity

Systemic treatments in survey

59.7

12/7

PASI 12-18

CsA

-

-

-

UVB

45

22/12

Median PASI 13

PUVA
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50.9

9175/8815

BSA

MTX, CsA, etretinate, PUVA,
fumaric acid

33

64

318/203

PGA
non biol
22
clear
mild 191
moderate 120
36
severe

35
(median)

8/21

48.2

130/181

35

19/10

45.4

251/114

51-72

8/2

Mean BSA 57%

112
121
77

palms < 3
palms 3-10
palms >10

Median PASI 12

Mean PASI
Mean BSA
-

MTX, CsA, retinoid, UVB, PUVA, etanercept,
infliximab, efalizumab, alefacept

biol

16.6
25.9%

0
21
27
15
UVB

MTX, CsA, ACI, PUVA

MTX, CsA, ACI, UVB, PUVA

efalizumab, ‘prior psoriasis therapies’

MTX

Patient preferences and satisfaction

9%
32%
42%
17%

none/little
1-2%
3-10%
>10%

Author / yeara

No. of patients

Outcome
parameter

Variable

Abe et al.
2007

10 Remission group

Satisfaction

0-4 dissatisfied – satisfied, score out of 40
(% of maximum score)

9 Induction failure group

Satisfaction

0-4 dissatisfied – satisfied, score out of 40
(% of maximum score)

Dubertret et al.
2006

17990

Satisfaction

score 8-10 out of 10, % of patients
(% high score of all treatments in survey)

Nijsten et al.
2005

MTX= 142;
CsA= 95;
ACI= 66;
PUVA= 137
365

Satisfaction

Scale 1- 10 mean
(mean score other therapies)

Dissatisfaction

Score 1-3 out of 10, % of patients

Satisfaction

% patients (very) satisfied

Preference

This therapy is (much) more convenient than
others
- No. who prefer continuous MTX
- No. who prefer interval treatment

Papp et al.
2006

10

Preference

61

Preference

Cooper et al.
2000

13

Preference

Jones-Caballero
et al.
2007

74
Biological users

Preference

- Prefers 3 x/wk UVB therapy for 6 weeks
- Prefers 2 x/wk UVB therapy for 11 weeks
- No preference for 2 x/week vs 3x/wk
- No. who prefer bath PUVA
- No. who prefer oral PUVA
- No. with no preference oral vs bath
Thinks this is best treatment ever used

447
Other cohort members

Preference

Thinks this is best treatment ever used

Larkö et al.
1989

29

Preference

Opmeer et al.
2007

MTX=10;
CsA=19

Preference

- No. who prefer TL-01
- No. who prefer TL-12
- No. with no preference
- Therapies preferred by MTX users
- Therapies preferred by CsA users
- Therapies preferred, total

Van DoorenGreebe et al.
1995
Cameron et al.
2002

Table 2. Patient satisfaction with treatment and preferences
a

For full reference see Table 1. ACI, acitretin; ADM, adalimumab; ALF, alefacept; CsA, cyclosporine; EFL,

efalizumab; ETN, etanercept; IFX, infliximab; MTX, methotrexate; PUVA, psoralen plus ultraviolet A
phototherapy; UVB, ultraviolet B phototherapy.

MTX

CsA

ACI

Fumaric PUVA
acid

UVB

IFX

ETN

ADM

EFL

ALF

26/40
(65%)
17/40
(43%)
26% (27) 38% (27)

6.0 (4.4)

4.2 (5.2)

4.6 (5.51)

5.9 (4.67)

36.6%

42.1%

37.8%

24.1%
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30% (27) 28% (27)

35

76.1%
80.4%

70%
15%
15%

31%

0%

0%

7
5
1
20%

19%

21%

23%

74%

1%

6%
9%
8%

11
1
17
19%
12%
14%

38%
31%
33%

22%
33%
30%

14%
15%
15%

2%

46%

48%

29%

50%
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Results
The results are shown in Table 2. Psoralen plus ultraviolet (UV) A radiation (PUVA) scored
well on satisfaction in two studies and was preferred above other conventional therapies
in a third. In a biologic cohort, 20% of patients thought PUVA was their best treatment
ever. In a fifth study PUVA scored lowest; the patients scored on hypothetical treatment
scenarios and 68% of them had never actually used PUVA.
Methotrexate also scored well on satisfaction in two studies and was preferred over
other conventional therapies when based on hypothetical scenarios. In the previously
mentioned biologic cohort 31% thought methotrexate was their best treatment ever.
Of the patients who used alefacept, etanercept, infliximab or efalizumab, 50%, 48%, 46%
and 29%, respectively, thought the biologic was their best treatment ever. Nevertheless,
experience with biologics is relatively short compared with decades of using conventional
therapies.
In one study, satisfaction with cyclosporine scored 26 out of 40 and 17 out of 40 in the
remission vs. the failure group. In another study the satisfaction score for cyclosporine
was somewhat lower than for other conventional therapies (4.2/10 vs. 5.2/10) and in a
third study conventional therapies scored equally. In a conventional therapy cohort, 21%
of patients thought cyclosporine was their best treatment ever; in the biologic cohort this
was 0%. Based on hypothetical scenarios cyclosporine scored quite high.
Acitretin scored 4.6 out of 10 for satisfaction in one study compared with a mean of 5.5
out of 10 for other conventional therapies. In the biologic cohort, 0% thought acitretin was
their best treatment ever compared with 23% in the conventional therapy cohort.
In the same study UVB scored 2% and 1%, respectively. Based on hypothetical scenarios
UVB scored in the middle of five conventional therapies.
Fumaric acid was included in one study; the score for patient preferences was 26%, slightly
lower than the other conventional therapies (28-38%).

Discussion and conclusion
Unfortunately, no statistical analysis of these results could be performed, as pooling of
data was impossible due to the heterogeneity of the studies. The 10 studies included
varied tremendously in quality. Several studies did not publish data on how they recruited
history. Moreover, all studies had several shortcomings in methodology. For instance, none
of the studies used a validated instrument. Currently, there are validated questionnaires
available for investigating patient satisfaction, for instance, the Treatment Satisfaction
Questionnaire for Medication (TSQM),5 which was developed with the co-operation of
more than 500 patients with several chronic illnesses, including psoriasis. The TSQM can
relatively new questionnaire is the “Treatment Satisfaction with Medicines Questionnaire”
(SATMED-Q©).6 This generic questionnaire was developed to measure satisfaction with
drug therapy used in patients with chronic disorders undergoing pharmacological
treatment for any disease.
In conclusion, we can state that the available evidence on patient preferences and
satisfaction with the existing systemic and photo(chemo)therapies for psoriasis is
surprisingly limited. As a result we cannot rank the therapies based on patient preference.
On the other hand we see increasing attention to this subject; the majority of the studies
included in our systematic review was published in the past decade. To improve future
study design, it is important that investigators use a universal method of sufficient quality
to investigate patient satisfaction resulting in comparable study outcomes. Moreover, the
patients’ opinion may then be implemented in future clinical guidelines, which will result
in better care for patients with moderate to severe psoriasis.
The method section is provided as additional supporting material.
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be used to measure patient satisfaction with every treatment and any chronic disease. A
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the patients, the survey setting, the questions the patients were asked or their medication
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Supporting Information
Methods
Definition of patient preferences and satisfaction.
deliberation about specific elements, such as anticipated treatments or health outcomes.
Patient preferences refer to the individual’s evaluation of dimensions of health outcomes
and are one of a large number of preferences that may influence health care choices.
These judgments are expressed as statements or actions. Patient preferences result from
cognition, experience, and reflection and exist as the relatively enduring consequences of
Our simplified definition of patient preferences for treatment is: the patient’s drug of
choice.
Patient satisfaction with treatment is defined as the patient’s evaluation of the process
of taking the medication and the outcomes associated with the medication.2 This does
not include other patient reported outcomes like health related quality of life (HRQoL),
symptom assessment or functional status.
Subjected systemic therapies
The therapies considered in our study are methotrexate (MTX), cyclosporine (CsA), acitretin,
fumaric acid, small- and broad spectrum ultraviolet B phototherapy (UVB), psoralen plus
ultraviolet A phototherapy (PUVA) and the biologics etanercept (ETN), infliximab (IFX),
efalizumab (EFL), adalimumab (ADM) and alefacept (ALF).
Literature search
A literature search was done in the MEDLINE database up to February ’08. The EMBASE
database was searched from 1980 until February ’08.
The MESH term used was: ‘consumer satisfaction’, which covers the MESH term ‘patient
satisfaction’ and pubmed-synonym ‘patient preferences’. Other synonyms of patient
satisfaction (like ‘patient’s choice’, ‘expectation or opinion’) were searched for in the
literature and added as text words to the search if they yielded more relevant articles. For
a more extensive explanation of the search strategies in the online databases see Table 1.
The references from all relevant studies found were screened for additional eligible studies
to optimize our search. There were no restrictions in the search.
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In the literature the definition of patient preferences is described as ´a result from

Inclusion and exclusion criteria
All studies retrieved by the search were evaluated for eligibility. All types of psoriasis were
included. All kinds of study designs were permitted. No restrictions were given regarding
the age of the patients involved.
Excluded were studies in which (1) psoriasis was not the disease of interest; (2) systemic and
photo(chemo)therapy were both not considered; (3) patient preferences and satisfaction
were both not investigated; (4) the patient preferences or satisfaction did not consider
specific therapeutics (e.g. overall treatment satisfaction is excluded).
Selection of studies
The articles found with the search were selected for eligibility based on title and abstract
or, in the absence of an abstract, based on title and full text by one author (J.T.) considering
the above described in- and exclusion criteria. In case of doubt, another author was
consulted (L.L.) for independently re-screening the article. Disagreements were solved by
discussion.
Quality assessment
Since there were no validated checklists for quality assessment of survey studies available,
we have summarized a list of criteria for assessing the quality of the included articles
based on common criteria for executing survey studies. This list describes the minimum
general information needed to be described in a survey study and all items where biases
could have influenced the outcomes should be described, for instance the selection of
patients, the survey itself and the power of the study.
The quality assessment criteria and corresponding criteria are described in Table 2.
The scores given for these items were - (not described), * (no), ** (somewhat), *** (almost),
**** (yes) or NA (not applicable).
Two authors (J.T. and L.L.) independently evaluated and scored the full text of all articles
with the list of criteria. Disagreements were resolved by discussion.
Data extraction
For each of the included studies the data were independently extracted by two reviewers
(J.T. and L.L.), disagreements were resolved by discussion. The following data per study
were extracted and summarized in an evidence table: the author, the year of publication,
number of patients, study design, the therapies compared, the outcome parameter and
the results on patient preferences or satisfaction. Demographic data (mean ages, male/

female ratio, psoriasis type and severity, treatment history) per study are summarized
in a patient population table. For the quality assessment the following parameters
were extracted; method of survey, the use of a validated instrument, description of the
questions, description and magnitude of the population, recruitment and selection
of patients, description of patient demographics, setting of the survey, description of
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Summary
Infliximab (Remicade®; Schering-Plough, Kenilworth, NJ, U.S.A.) is a chimeric monoclonal
antibody that acts as a tumour necrosis factor-α inhibitor. Infliximab is registered for the
treatment of rheumatoid arthritis, psoriatic arthritis, Crohn disease, ulcerative colitis,
ankylosing spondylitis and plaque-type psoriasis. Like other foreign protein-derived
agents, infliximab may lead to infusion reactions during and after infusion. Infusion
reactions occur in 3-22% of patients with psoriasis treated with infliximab. Most of these
reactions are mild or moderate and only few are severe. Nevertheless, they may lead to
discontinuation of treatment. As infliximab for psoriasis is prescribed as a last resort and
is in most cases very effective, discontinuation of treatment is undesirable. With proper
care and prevention of the infusion reactions the need to discontinue treatment with
infliximab can be diminished.
The objective of this article is to present a guideline for the management of infliximabrelated infusion reactions, based on the best available evidence. This guideline can be
used in patients with psoriasis as well as in dermatology patients receiving infliximab for
off-label indications such as hidradenitis suppurativa or pyoderma gangrenosum.

Introduction
Infliximab (Remicade®; Schering-Plough, Kenilworth, NJ, U.S.A.) is a chimeric monoclonal
antibody (75% human, 25% mouse) that acts as a tumour necrosis factor-α inhibitor.
Infliximab is registered for treatment of rheumatoid arthritis (RA), psoriatic arthritis,
dermatology it is also used off-label indications such as hidradenitis suppurativa and
pyoderma gangrenosum among others.1 Infliximab has proven to be very effective in the
treatment of moderate to severe chronic plaque-type psoriasis. In several randomized
controlled trials (RCTs) around 80% of patients showed an improvement of at least 75% in
the Psoriasis Area and Severity Index (PASI 75) after 10 weeks of treatment, and more than
During and after the intravenous administration of infliximab infusion reactions can occur,
comparable with what happens when using other foreign protein-derived treatments.
Infusion reactions during the infusion or in the first 24 h afterwards are defined as acute
reactions.5;6 The majority occurs during or in the first 2h after the infusion. Symptoms
include ‘flushing’, chest tightness, dizziness, shortness of breath, headache, hypo/
hypertension, nausea, sweating, rise in temperature and (other) symptoms of anaphylaxis,
like urticaria and bronchospasms.3;5;7 Delayed reactions are reactions that occur between
24 h and 14 days after an infusion, the majority occurring after 5-7 days.5 In most cases
symptoms include arthralgia, myalgia, influenza-like symptoms, headache, tiredness and
‘rash’ or urticaria.4;5;8
Infusion reactions appear in 3-22% of patients with psoriasis who are treated with
infliximab;7 in placebo arms this is approximately 0-2%.3;4 The reactions can be subdivided
into mild, moderate or severe reactions. Most reactions are mild or moderate and only few
are severe.3 The severity of infusion reactions is assigned by the physician based on the
patient’s signs and symptoms; however, they do not always fit neatly into the definition
of mild, moderate or severe reactions.6 Mild reactions can be defined as reactions that
are self-limiting and resolve spontaneously after temporary cessation of the infusion or
reduction of the infusion speed. Moderate reactions are those that require closer attention
and an extended observation period and often discontinuation of the infusion. Serious
reactions involve respiratory symptoms or a symptomatic blood pressure drop and need
for close monitoring, often for 24 h and occasionally requiring hospital admission.9 A
severe infusion reaction can be anaphylactic or anaphylactoid and should be treated as
such (Fig. 1). In these cases infliximab should be stopped immediately.5
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half of the patients even showed an improvement of more than 90 % (PASI 90).2-4
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Crohn disease, ulcerative colitis, ankylosing spondylitis and plaque-type psoriasis. In

Chest tightness
Shortness of breath
Hypo/hypertension
(change >20 mmHg in
systolic BP)
Raised temperature
Palpitations
Urticaria
Flushing

Flushing
Dizziness
Headache
Sweating
Palpitations
Nausea

Fatigue

Severe arthritis

Myalgia
Influenza-like symptoms
Arthralgia and stiffness
Headache

Rash/urticaria

Delayed reaction

Hypo/hypertension
(change > 40 mmHg in systolic BP)
Raised temperature with rigors
Chest tightness
Shortness of breath with wheezing
(auscultate with stethoscope!)
Stridor

Severe

Moderate

Mild

Slow infusion to 10 mL h-1 or stop infusion*
Give 0.9% NaCl 500-1000 mL h-1 intravenously
Give paracetamol 1000 mg orally
Give i.m. chlorpheniramine 10 mg
Monitor vital signs every 5-10 min until normal

- No specific treatment

- Give analgesics at maximum dose, e.g. paracetamol up to 4 x 1000
mg + diclofenac up to 3 x 50 mg + tramadol up to 4 x 50 mg
- If unsatisfectory results add prednisolone 40 mg, which should be gradually
reduced in a few weeks

- Give paracetamol 1000 mg

- Give a second-generation antihistamine, e.g. levocetirizine 10 mg

- Stop the infusion, put bed in Trendelenburg position
- Monitor vital signs every 2 min until normal
If hypotensive (systolic BP < 95 mmHg) or wheezing
→ give adrenaline first
- Give i.m. chlorpheniramine 10 mg
- Give i.m. adrenaline 0.5 mg (1 mg mL-1 )
- Give i.m. prednisolone (DAF) 50 mg (25 mg mL-1)
- Give oxygen 5 L min-1
- Give 0.9% NaCl 100 mL min-1 intravenously
- If shortness of breath spray salbutamol (Ventolin®)

Alert crash team

Hereafter raise infusion rate with 20 mL h-1 every 15 min up to
120 mL h-1 if tolerated*

- If infusion is stopped, restart infliximab infusion after 20 min at
10 mL h-1 ,*
- or if infusion was slowed to 10 mL h-1 , raise the infusion rate to
20 mL h-1 for 15 min*

-

Fig 1. Flowchart for the management of infliximab infusion reactions
a
The infusion rates advised are based on the dose of infliximab (x mg) being dissolved in 250 mL of 0,9% saline.BP, blood pressure; i.m.
intramuscular.

24 hr – 14 days
after infusion

Delayed
reaction

Start of infusion24 h after infusion

Acute
reaction

Signs of an infusion
reaction with
infliximab?

In an RCT with infliximab 1% of patients with psoriasis developed a severe infusion
reaction; similar percentages are seen in patients who are treated with infliximab for other
indications.4 Also the symptoms3;4 and mechanisms of infusion reactions are thought
to be comparable for all patients treated with infliximab, independent of indication for
use. The exact mechanisms of infusion reaction development, however, are not yet clear;
anaphylactic/anaphylactoid reactions, serum sickness-like reactions and development of
IgG antibodies against infliximab. These factors and mechanisms will be described in more
detail.
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although several factors and possible mechanisms have been suggested. These include

47

Anaphylactic and anaphylactoid reactions
An anaphylactic reaction is defined as an acute systemic reaction caused by the massive
release of histamine and other cytokines from mast cells, mediated by IgE.10 Bronchospasms
and urticaria are typical symptoms of an IgE-mediated anaphylactic reaction, or type I
hypersensitivity reaction.6 An acute infusion reaction to infliximab is often accompanied
by symptoms suggestive of an anaphylactic reaction, and several anaphylactic reactions
to infliximab have been described in the literature.11-16 However, IgE antibodies were only
demonstrated in one case,17 and in the other cases proof of IgE mediation is lacking.
Some authors argue that there are several observations that indicate that most
anaphylactic-like reactions to infliximab are not true type I hypersensitivity reactions.5;6;18;19
First of all, symptoms of an acute infusion reaction often disappear after diminishing the
infusion rate, which does not fit with an IgE-mediated reaction. Secondly, in a cohort of 20
patients, normal serum tryptase levels were found after an acute anaphylactic-like reaction,
which is inconsistent with an IgE-mediated reaction.6 Thirdly, for an anaphylactic reaction
previous antigen exposure is needed; acute anaphylactic-like infusion reactions, however,
have also been described during first infusions.6;13;19 In the cases mentioned, reactions are
more likely to be anaphylactoid than anaphylactic. Anaphylactoid reactions are acute
systemic reactions that cannot be distinguished clinically from anaphylactic reactions, but
are not IgE mediated. It is assumed that these reactions are a result of direct degranulation
and activation of mast cells caused by the involved drug itself. Similarly to anaphylactic
reactions, anaphylactoid reactions are serious and potentially life-threatening.10

Infliximab-related infusion reactions

Factors and mechanisms

Serum sickness-like reactions
Serum sickness is a type III hypersensitivity reaction. The disease is the result of tissue
deposition of circulating antigen–antibody complexes. Laboratory evaluation usually
demonstrates evidence of inflammation (elevated C-reactive protein levels), presence of
immune complexes (elevated percentages on C1q binding assay), and activation of the
classical pathway of complement (reduced C3 and C4 levels).20
Typical symptoms of serum sickness are rash, fever, and polyarthralgias or polyarthritis.
These symptoms begin 1-2 weeks after first exposure to the agent responsible and resolve
within a few weeks after discontinuation. A delayed infusion reaction to infliximab clinically
imitates serum sickness.5;21 However, in delayed infusion reactions the characteristic
laboratory findings have not been demonstrated, and therefore these reactions are mostly
called serum sickness-like reactions. It has been suggested by Cheifetz et al.6 that these are
mild type III hypersensitivity reactions in which the limitation in diagnosis might be the
laboratory processing.
Antibodies to infliximab
Treatment with infliximab can result in the development of human antichimeric
antibodies, mostly called antibodies to infliximab (ATI).22 In most patients these antibodies
develop soon after initiation of treatment.23 It has clearly been shown that the presence
of ATI increases the incidence of infusion reactions.4;5;23-25 In a retrospective cohort study
from Baert et al.23 a strong relation between the concentration of ATI and the incidence
of infusion reactions was shown. The median concentration of ATI was 20.1 μg mL-1 when
a first infusion reaction occurred, as compared with 3.2 μg mL-1 among patients without
an infusion reaction (P < 0.001). Concentrations of 8 μg mL-1 or higher predicted a high
risk of infusion reactions (P < 0.001).23 In an observational study Farrell et al found a 40%
incidence of infusion reactions in ATI-positive patients compared to 4.7% in ATI-negative
patients (P = 0.0001), including serious infusion reactions 28% vs. 0%, respectively (P =
0.0001).24
ATI are especially associated with mild to moderate infusion reactions, not with the severe
reactions.26 ATI have been demonstrated in 7-61% of patients with psoriasis, Crohn disease
and RA.11-16 These widely diverging incidences of ATI development can be attributed to
the varying presence of risk factors for the development and the many differences
between the study populations concerning, for example, treatment schedule, dosing and
comedication. The separate risk factors will be discussed further on in this article.

The objective of this article is to present a guideline of how to diminish the chance of
infusion reactions and how to manage these reactions if they do occur. Although available
for several indications, there is no specific guideline for the treatment of infliximab-related
infusion reactions in dermatology patients. Such a guideline is important as adequate
prevention and management of infusion reactions reduce the necessity for treatment

psoriasis and other diseases such as Crohn disease and RA, as well as our expert opinion.
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discontinuation. This is even more relevant when considering the fact that infliximab is
usually one of the last treatment options. We based our guideline on the best available
evidence from a review of the literature concerning infusion reactions in patients with

combined with ‘infusion reaction’, ‘anaphylaxis’, ‘serum-sickness’, ‘antibodies to infliximab’,
‘methotrexate’, ‘corticosteroids’, ‘maintenance’, ‘intermittent’, ‘premedication’, ‘prednisone’,
‘immunogenicity’. Articles were selected based upon the relevance of the title and
abstract. Relevant articles were focused on safety, especially infusion reactions and large
RCTs. The levels of evidence were determined on the ‘Oxford Centre for Evidence-based
Medicine Levels of Evidence’ (May 2001).

Prevention of infusion reactions
Premedication
Premedication is often routinely given before infusions, consisting of paracetamol,
antihistamines and/or corticosteroids, to prevent the occurrence of infusion reactions.
However, solid evidence that prophylactic medication can prevent infusion reactions
is lacking. No RCTs have been conducted comparing patients treated with and without
antihistamines and/or paracetamol as prophylactic premedication before infusion.
One double-blind RCT has been performed comparing the prophylactic administration
of betamethason (0.15 mg kg-1) before infusion with placebo. There was no significant
difference between the groups and the incidence of infusion reactions was even higher in
the betamethasone group.27 In another double-blind RCT patients were premedicated with
intravenous hydrocortisone or they received a placebo infusion before the administration
of infliximab. The hydrocortisone group did experience a lower percentage of infusion

Infliximab-related infusion reactions

Searches in Pubmed were conducted using the term ‘infliximab’, separately and

reactions (24% vs. 15%) but these results were also not significant.24 In a prospective openlabel trial, some of the patients were premedicated with an antihistamine at week 6 and 14
and the rest of the patients was not. The incidences of infusion reactions in the two groups
varied only by 0.4%28 (Table 1). Without evidence of a protective effect of premedication
it is doubtful whether patients should routinely be given prophylactic premedication.
Although low-risk therapeutic agents, the risk of potential side-effects cannot be justified
if there is no proven contributive value. The possible prophylactic effect of premedication
after a long infliximab-free interval has not yet been studied.
Reference

Level Cohort Study type Premedication

% IR,
% IR,
P-value.
group A group B

Sany .27

1B

n 355,
RA

DB PL RCT

A. Oral betamethasone 0.15
mg kg-1
30 min pre-infusion
B. No premedication

16.8

10.2

0.28 (NS)

Farrell 24

1B

n 80,
CD

DB PL RCT

A. Hydrocortisone 200 mg i.v.
immediately prior to infusion
B. No premedication

15

24

0.06 (NS)

Wasserman 28

2B

n 113,
RA

Prosp
cohort

A. Diphenhydramine 25 mg
(95%) or 50 mg (25%) i.v. 30
min pre- infusion
B. No premedication

14.7

14.3

Table 1. Premedication and the incidence of infusion reactions
CD, Crohn disease; DB, double blind; IR, infusion reaction; i.v., intravenous; NS, not significant; PL,
placebo controlled; Prosp, prospective; RA, rheumatoid arthritis; RCT, randomized controlled trial.

Infusion schedule
The schedule of infliximab administration has also been pointed out to have an influence
on ATI development and infusion reactions.5;6;21 It is generally assumed that loading the
infliximab therapy with three infusions at week 0, 2 and 6 is less immunogenic than only
one starting dose. This indeed seems to be the case; however, convincing evidence cannot
be found. In a retrospective cohort study with 28 children with Crohn disease Candon et
al17 showed that with a loading schedule (week 0, 2 and 6) ATI were formed in 16% of these
children while 78% of the children who had only one initial infusion had these antibodies.
In an RCT with 53 patients with Crohn disease ATI formation was lower if a second infusion
had been given within 8 weeks of the first infusion.24 The same conclusion was reached in
a retrospective cohort study regarding a second infusion within 20 weeks following the
first infusion.21

Also, maintenance treatment (an infusion every 8 weeks) is generally advised instead of ondemand treatment to prevent ATI formation and infusion reactions. The only comparative
study on this subject that we found was an RCT with 835 patients with psoriasis. The
patients received maintenance treatment every 8 weeks or on-demand treatment
after a loading scheme (week 0, 2 and 6) at two different dosages (3 or 5 mg kg-1). The
the two different dosages. Infusion reactions for both dosages were seen more in the ondemand groups compared with the maintenance groups (no significance given).26 Several
dosing schedules were compared in a double-blind RCT with 573 patients with Crohn
disease who received a loading dose followed by maintenance treatment or one initial
infusion followed by on-demand treatment after week 14. The formation of antibodies
of infusion reactions were the same. These results may be influenced by the fact that 49%
of the patients of the second group did not receive a second infusion 25 (Table 2).
Overall, the formation of ATI indeed seems to be higher with one initial infusion instead
of loading and higher with on-demand instead of maintenance treatment. Also there is a
trend indicating that more infusion reactions develop without loading and maintenance
treatment, but good comparative clinical studies are definitely necessary. The dosage
of infliximab (3 or 5 mg kg-1) does not seem to influence the formation of ATI or the
development of infusion reactions3;25;28 (Table 2).
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was significantly lower in the loading plus maintenance group, however, the percentages
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percentages of ATI formation after maintenance or episodic treatment were conflicting for

1B

1B

Menter et
al.26

Hanauer et
al.25

2B

2B

Candon et
al.17

Kugathasan
et al.21

Level

Reference

n 573,
CD

n 835,
Pso

n 86,
(p)CD

n 28,
pCD

Cohort

DB RCT

DB RCT

Retr
cohort

Retr
cohort

5/10

5

3

5

5

B. One dose
+ episodic infusions >
wk 14

A. Loading week 0, 2, 6
+ maintenance every 8 wk

B. Loading week 0, 2, 6
+ episodic infusions

A. Loading week 0, 2, 6
+ maintenance every 8
weeks

B. Loading week 0, 2, 6
+ episodic infusions

A. Loading week 0, 2, 6
+ maintenance every 8
weeks

B. One dose, second dose
> 20 wk

B. One dose
A. One dose, second dose
< 20 wk

A. Loading week 0, 2, 6

Study Dose (mg Comparative groups
kg-1)

10 (5mg)
7 (10mg)

35.8

51.5

15.7

% ATI
group A

30a
(5mg)

41.5

46.2

77.7

% ATI
group B

< 0.0001 (S)

0.0028 (S)

P-value.

7 (5 mg)
5 (10 mg)

18.9

20

1.4

% IR, group A

7a (5 mg)

21.4

28.9

53.8

% IR
group B

NS

< 0.001
(S)

Sign.

2B

1B

Wasserman
et al.28

Maini et al.45

DB PL
RCT

Retr
cohort

n 113,
RA

n 101,
RA

DB RCT

n 249,
Pso

3/10

3/5

3/5

B. week 0, 2, 6, 10, 14, 10
mg kg-1

A. week 0, 2, 6, 10, 14, 3
mg kg-1

B. maintenance 5 mg kg-1
> wk 14

B. Loading week 0, 2, 6, 5
mg kg-1
A. maintenance 3 mg kg-1
> wk 14

A. Loading week 0, 2, 6, 3
mg kg-1

B. Loading week 0, 2, 6, 5
mg kg-1
+ one infusion on
demand > wk 26

21

27.6

7

19.5

Infliximab-related infusion reactions

22.2

10.3

7.7

18.4

8

6.2

> 0.05
(NS)

> 0.05
(NS)

Table 2. Development of antibodies to infliximab (ATI) and infusion reactions with different dosages and infusion schedules
a
half of patients received only one infusion.CD, Crohn disease; DB, double blind; IR, infusion reaction; NS, not significant; pCD, paediatric CD; PL,
placebo; Pso, psoriasis; RA, rheumatoid arthritis; RCT , randomized controlled trial; Retr, retrospective; S, significant.

1B

Gottlieb et
al.3

A. Loading week 0, 2, 6, 3
mg kg-1
+ one infusion on
demand > wk 26
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Immunosuppressants
Comedication with immunosuppressants is thought to reduce the immunogenicity
of infliximab. In patients with psoriasis no studies have been performed combining an
immunosuppressant with infliximab. However, several studies with patients with Crohn
disease and RA treated with infliximab and methotrexate, systemic corticosteroids and/
or 6-mercaptopurine/azathioprine have been published. Of these comedications, only
methotrexate is used also for psoriasis on routine basis. ATI formation was significantly
lower in patients comedicated with methotrexate in the prospective cohort study of
Vermeire et al.29 The same trend was shown by Bendtzen et al.,30 but these results were not
significant. Kapetanovic et al.9 retrospectively studied 213 patients with RA and concluded
that treatment with infliximab without methotrexate is an independent risk factor for
development of infusion reactions (odds ratio 3.1, P = 0.002). This conclusion was confirmed
by Vermeire et al.29 who showed that 16% of patients with methotrexate developed
infusion reactions compared with 40% without methotrexate (significant). Crandall and
Mackneret31 added a time factor to the preventive effect of immunosuppressants: after
more than 4 months of concomitant immunosuppressive therapy the risk of infusion
reactions was lower than before these 4 months.
Significant reduction of ATI formation was also achieved by comedication with prednisone
≥ 20 mg/day.24 The risk of infusion reactions with concomitant prednisone 5 mg daily
was reduced by 46.4% in 650 patients with RA who were retrospectively followed (not
significant).32 On this, patients with RA and those with psoriasis cannot be compared, as
concomitant prednisone is not indicated for psoriasis. With continuous use of systemic
corticosteroids in patients with psoriasis it should be considered that the severity of
psoriasis can be influenced and rebound of psoriasis (more severe manifestations then
ever before) can occur after its cessation.
Other studies on this subject have involved the use of several immunosuppressants
together and therefore these results are less applicable here, as these therapeutic agents
(except for methotrexate) are not used in patients with psoriasis (Table 3). Patients with RA
and Crohn disease are frequently routinely treated with infliximab in combination with an
immunosuppressant. Patients with psoriasis, however, are mostly treated with infliximab
as monotherapy; a contraindication for the use of methotrexate is often one of the
criteria to qualify for treatment with a biologic treatment. The presented results, however,
encourage studies on the combination of (low-dose) methotrexate and infliximab for
patients with psoriasis, to reduce the immunogenicity of infliximab, although the risk of
overimmunosuppression may increase by such a combination.

Management of infusion reactions
No studies have been performed comparing several treatment strategies for handling
infusion reactions to infliximab. The best available evidence is from descriptions of single
cases11-13;15;16;28;31;33-38 and guidelines developed by infliximab-experienced specialists.5;6;19;39;40
The usual management of infusion reactions focuses on alleviating symptoms. In most
intravenous fluids and giving paracetamol and antihistamines. A complete treatment
proposal is given in Figure 1. In a delayed infusion reaction administration of paracetamol,
antihistamines and, if necessary, steroids is advised.
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cases an acute reaction is sufficiently treated by slowing the infusion rate, administering

55
Infliximab-related infusion reactions

Farrell et al.24

Crandall and
Mackner31

Colombel
et al.42

Bendtzen
et al.30

Baert
et al.23

Augustsson
et al.32

Reference

2B

2B

2B

2B

2B

2B

Level

Prosp
cohort

A. Comed with MTX
B. no comed

n = 53,
CD

n = 57,
CD

Prosp
cohort

40

RR 1

% ATI
group A

A. ≥ 3 months comed with prednisone ≥ 20 24
mg daily or MTX, 6-mercaptopurine/ AZA
B. No comed

After three infusions infliximab
A. Comed with MTX, 6-mercaptopurine /
AZA ≥ 4 months
B. Comed with MTX, 6-mercaptopurine /AZA
< 4 months

Retr cohort After two infusions infliximab
A. Comed with MTX, 6-mercaptopurine /
AZA ≥ 4 months
B. Comed with MTX, 6-mercaptopurine /AZA
< 4 months

n = 500, CD Retr cohort a. Comed with AZA or MTX or a
combination of these with corticosteroids,
or corticosteroids alone
B. No comed

n = 70, RA

A. Comed with AZA 2.0-2.5 mg kg-1 daily or
mercaptopurine 1.0-1.25 mg kg-1 daily or
i.m.
MTX 15 mg weekly
B. No comed

Prosp
cohort

n = 125,
CD

Comparative groups

Retr cohort A. Comed prednisone 5 mg daily
B. No comed

Study

n = 643,
RA

Cohort

63

50

RR 2.4
RR 2.9

% ATI
group B

0.007
(S)

NS

0.001

P-value

9.4

11

3.7 (17/463)

% IR
group A
4,6

44

60

5.4 (2/37)

S

S

% IR
P-value
group B
8,6
0.057
(NS)

2B

2B

1B

2B

2B

1B

DB PL RCT

Episodic infusions
A. Comed with MTX, 6-mercaptopurine /
AZA or 5-aminosalicylates
B. No comed
Maintenance 5 mg kg-1:
A. Comed with MTX, 6-mercaptopurine /
AZA or 5-aminosalicylates
B. No comed
Maintenance 5 – 10 mg kg-1:
a. Comed with MTX, 6-mercaptopurine /AZA
or 5-aminosalicylates
B. No comed
n = 243,
Retr cohort A. Comed with MTX or 6-mercaptopurine/
pCD
AZA
B. No comed
n = 122, CD Retr cohort A. Comed MTX
B. No comed
n = 101, RA DB PL RCT Infliximab 1 mg kg-1:
A. Comed MTX 7.5 mg weekly
B. No comed
Infliximab 3 mg kg-1
A. Comed MTX 7.5 mg weekly
B. No comed
Infliximab 10 mg kg-1
A. Comed MTX 7.5 mg weekly
B. No comed
n = 56, CD Retr cohort A. Comed MTX, 6-mercaptopurine /AZA,
cyclosporine
B. No comed
n = 174, CD Prosp
A. Comed MTX or AZA
cohort
B. No comed

n = 573,
CD

44 (MTX)

28

0

7

15

4

7

16
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73

83

7

21

53

8

11

38

0.002
(S)

0.02
(S)

0.42 (NS)

0.42 (NS)

0.003 (S)

40

22.2

13

16
(AZA/MTX)
14
(MTX)

11.4

14.8

3

6

0.04 (S)

NS

NS

<0,001
(S)

Table 3. Formation of antibodies to infliximab (ATI) and infusion reactions with and without concomitant immunosuppressants
AZA, azathioprine; CD, Crohn disease; comed, comedication; DB, double blind; i.m., intramuscular; IR, infusion reaction; MTX, methotrexate; NS, not
significant; pCD , paediatric CD; PL, placebo; Prosp, prospective; RA, rheumatoid arthritis; RCT, randomized controlled trial; Retr, retrospective; RR,
relative risk; S, significant.

Vermeire
et al.29

Miele et al.34

Kinney
et al.46
Maini et al.45

Jacobstein
et al.41

Hanauer
et al.25
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After an infusion reaction
Continuation of infliximab
After the occurrence of an infusion reaction it is often questioned whether the infliximab
treatment can be continued. This depends on the severity of the reaction, the efficacy of
treatment and possible treatment alternatives. After a serious infusion reaction the pros
and cons of a new infusion should be especially deliberated. After a mild or moderate
reaction there is usually no reason to stop infliximab treatment. Precautions can be taken to
diminish the chance of a new infusion reaction. Among these precautions, desensitization,
premedication and immunosuppressants as well as adjustment of the schedule and
dosage of infusions can be considered. These procedures will be described in more detail.
Premedication
Whether premedication could be more beneficial as secondary prophylaxis has been
studied by Jacobstein et al.41 during infliximab treatment of 243 patients with Crohn
disease. In this group, 28 patients developed an infusion reaction without premedication;
of these 36% were retreated with premedication, after which 20% developed a subsequent
infusion reaction. No specific drugs and dosages are mentioned, only that they received
antihistamines, antipyretics or corticosteroids. Forty-three per cent of the 28 patients were
retreated without premedication, and of this group 50% developed a subsequent infusion
reaction. This small group shows a trend toward a protective effect of premedication after
an infusion reaction, although there was no statistical significance (P = 0.5).41 Colombel et
al.42 re-treated 11 patients after an infusion reaction, of whom eight patients developed
a subsequent infusion reaction despite premedication with 6-methylprednisolone,
paracetamol and/or diphenhydramine.
Again, no solid evidence exists showing the prophylactic effect of premedication. However,
it should be considered that giving premedication before an infusion might temper the
severity of a potential infusion reaction and increase the chance of the completion of
infusion. For instance, a regime involving oral prednisolone 40 mg, an antihistamine and
paracetamol 1000 mg 30 min before infusion is an option as secondary prophylaxis.
The number needed to treat (NNT) should be evaluated and could be favourable in case of
reinfusion after an acute infusion reaction, considering the high incidence of subsequent
reactions. If the NNT is calculated based on the study performed by Jacobstein et al.41, 3.3
patients should be premedicated after an infusion reaction to prevent one subsequent
infusion reaction. However, this study population is too small to result in a valid NNT.

As discussed in the ‘prevention of infusion reactions’ section, although low risk therapeutic
agents, the risk of potential side-effects should be evaluated and weighed against the
additional value of the routine premedication.
Dosage
next infusion should be started cautiously at a test dosage of 10 mL h-1 (100 mg mL-1)
and then slowly raised until to a maximum of 125 mL h-1.5 In case of a delayed infusion
reaction Cheifetz and Mayer5 describe the tactic of increasing the dosage of infliximab
to decrease the chance of a subsequent delayed infusion reaction. As previously stated,
this reaction is probably caused by soluble antigen/antibody complexes. By increasing the
The same effect can be accomplished by reducing the interval between the infusions.5 A
disadvantage of this strategy is the extra costs involved.
Desensitization
If continuation with infliximab after a severe infusion reaction is necessary, desensitization
can be considered. Desensitization is a potentially dangerous procedure, which should
be carried out only when treatment alternatives are absent. Patients with Crohn disease
have successfully been desensitized for infliximab. In these cases special protocols were
followed every time an infusion was given. The quantity of infliximab was divided and
administered in decreasing dilutions10;18;43(see the referred articles for exact procedures).
Desensitization procedures should be carried out with the usual safety measures and
performed by an experienced supervising physician with emergency equipment nearby.
Switching
If the decision is made to stop infliximab infusions despite all efforts to avoid infusion
reactions, other biologics can be excellent alternatives, if infliximab was not already the last
choice. For instance, switching from infliximab to adalimumab without complication has
been described after the occurrence of an infusion reaction.16;44 The choice of a particular
biologic, and what the interval should be, is dependent on the individual situation.
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dosage an antigen overload is created and the formation of soluble complexes decreases.
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After an acute infusion reaction has occurred and the patient is to be re-treated, the

Conclusions
Although infusion reactions are in most cases not clinically severe, they can be a reason
to stop infliximab treatment. Infliximab, however, is an effective therapy which is often
started when only few alternatives are left. The therapy is usually chosen after a broad
range of topical and other systemic therapeutic agents has been tried, which turned
out to be unsatisfactory or to cause serious side-effects. Keeping this in mind, treatment
discontinuation should be prevented if possible. We hope this guide can offer assistance
in situations where discontinuation of infliximab treatment is undesirable and infusion
reactions can be prevented or managed with relatively simple procedures.
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Abstract

Objective The purpose of this study was to provide an overview of all dermatological
adverse events of etanercept described in the literature (including all study types, case
reports and surveys) and to present information on incidence, severity, treatment and
course of these adverse events.
Design A systematic review of the literature for which extensive searches have been
done in MEDLINE and EMBASE. Studies have been carefully selected and were critically
appraised.
Patients and Intervention All reports on individual patients who developed a
dermatological adverse event associated with systemic etanercept treatment for any
indication in any type of original article were included.
Main Outcome Measure The occurrence of a dermatological adverse event associated
with etanercept treatment.
Results In 124 included study reports a total of 72 separate specific dermatological adverse
events of etanercept were mentioned. In 101 case reports/case series 153 individual
patients with roughly 65 different specific (e.g. not rash) diagnoses were reported.
Conclusions Etanercept is associated with a wide variety of dermatological adverse events
of which many were described in study reports, but also numerous exceptional cases were
described in case reports. It is generally known that the skin is the organ most frequently
affected by adverse drug reactions and this is probably also true for etanercept. Although
the adverse events are usually mild, some reactions are serious and even potentially lifethreatening. Furthermore, they can occur as part of a spectrum of multiorgan involvement.
Therefore, all drug-associated cutaneous abnormalities should be carefully evaluated.

Introduction
Since its introduction in 1998, the biologic etanercept has an approximate 1.6 million
patient-years of experience worldwide (Aug 2008, Wyeth Amgen). For many patients with
rheumatoid arthritis (RA), psoriatic arthritis (PsA), plaque psoriasis, juvenile idiopathic
with etanercept (Enbrel®) has been beneficial and has led to significant improvements
in quality of life.1-5 However, considering the immunomodulating effect of etanercept,
adverse events resulting from this mode of action can be expected. Etanercept blocks the
action of tumour necrosis factor alpha (TNF- α), which is a naturally occurring cytokine
involved in normal inflammatory and immune responses.6 Remarkable is the relatively
which are: cutaneous T-cell lymphoma (CTCL), subacute cutaneous lupus erythematosus
(SCLE), aggressive squamous cell carcinomas, cutaneous pseudolymphoma and
interstitial granulomatous dermatitis.7-11 Furthermore, we observe an increasing number
of referred patients with dermatological adverse events of TNF-α inhibitors in our tertiary
dermatology center. Also patients using TNF-α inhibitors for dermatological indications
like plaque psoriasis present with newly developed dermatological conditions. This is
confirmed by a prospective study in which patients with rheumatic diseases were observed
for the development of cutaneous manifestations. More than 20% of them developed
dermatological adverse events during treatment with TNF-α inhibitors.12 These patients
could all continue treatment. The decision to continue or to stop treatment should be
made individually based on the balance between benefits versus harms.13 A detailed
analysis of adverse events is relevant and evidence on the potential adverse effects of
interventions is required.14;15 The purpose of this study was to provide an overview of all
dermatological adverse events of etanercept described in the literature (including all
study types, case reports and surveys) and to present information on incidence, severity,
treatment and course of these adverse events.
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high number of reports on dermatological adverse events in the literature. Examples of
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arthritis (JIA), ankylosing spondylitis (AS) and numerous off-label indications, treatment

Methods
Definition of adverse dermatological events
The used definition of adverse dermatological events: all skin abnormalities that develop,
or pre-existing skin diseases that significantly worsen, during or shortly after etanercept
treatment with or without a demonstrable causal relationship.
Search Strategy
The searches were performed by a medical librarian (J.L.) with experience in conducting
searches for systematic reviews. The searches were done in the bibliographic
databases MEDLINE (PubMed or OVID) and EMBASE (OVID), using both free-text words
and index terms specific to each database (MeSH, SH). No language or any other
restriction was applied. The search included an iterative process to refine the search
strategy through adding search terms as new relevant citations were identified. We
downloaded all references identified into Reference Manager® software (version 11.0).
After searching for relevant systematic reviews, two approaches were followed to find all
adverse dermatological events associated with etanercept:
Search 1 This search focused on all controlled clinical trials with etanercept. Since electronic
searches would fail to retrieve trials with adverse effects not explicitly mentioned in the
title, abstract or index terms16, we searched PubMed (1966-May 2008) and EMBASE (1980May 2008) for ‘etanercept’ in combination with “broad RCT’ filters, developed for Cochrane
Systematic Reviews of interventions.17
Search 2 A complex search was designed to find skin diseases that were caused by
etanercept. This was complicated by the fact that etanercept is also used as a treatment
for several skin diseases. For this search we used OVID MEDLINE (1960-October 2008)
instead of PubMed besides OVID EMBASE (1980- October 2008), since OVID allows more
sophisticated search syntax (like adjacency searching). Index terms for dermatological
conditions for which etanercept is indicated were coupled to subheadings for adverse
effects (for instance chemically induced (ci) in MEDLINE). Dermatological conditions
for which etanercept is not a common treatment, were searched as index term without
a subheading. Likewise, the dermatological conditions were searched as text words
alone or combined with terms indicating an adverse effect. We also broadly searched for
(unspecified) dermatological effects, i.e. by using the search string: ((cutaneous*2 or skin
or derma*) adj20 (reaction? or side-effect? or adverse or toxic)).tw. (see Table 1). All studies
retrieved by search 1 or 2 were evaluated for eligibility.

Selection of studies
Selection was done by one author. In case of doubt, another author was consulted for rescreening the article and disagreements were solved by consensus. Initial eligibility was
based on title and abstract or full text. Final eligibility was based on full text.
Articles were excluded from the analysis 1) if no individual patients were described; 2) if
4) if etanercept was not used systemically but i.e. intra-articular; 5) if there was no safety
analysis of the patients; 6) if no specific dermatological adverse events were mentioned in
the full text; 7) if only injection site reactions were described; 8) if the full text could not be
obtained within reasonable efforts.

All included articles (except for case reports/ case series) have been assessed regarding
level of evidence according to the Oxford Centre for Evidence-based Medicine Levels of
Evidence (May 2001).18
Data extraction
Of the included studies, the data were independently extracted by two reviewers.
Disagreements were solved by consensus. The included articles were divided in study
reports or case reports/ case series.
Of the study reports, the following data were extracted and summarized in an evidence
table: author, year of publication, level of evidence, indication for etanercept use,
study type, dose of etanercept, comedication, number of patients in study, duration of
treatment, mean age, which arms in the study (if applicable) and which adverse events
types were reported. Also which dermatological adverse events occurred and in how
many etanercept treated patients.
Of the case reports/ case series, per separate patient we extracted author, year of
publication, the indication for etanercept use, the duration and dose of treatment before
the adverse event occurred, which dermatological adverse event occurred, severity of the
adverse event, therapy given for the adverse event, the outcome and whether the patient
continued etanercept therapy.
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patients were not treated with etanercept; 3) if the type of biologic agent was not specified;

#

Searches

Results

1

(etanercept or enbrel).tw.

2320

2

tnfr fc fusion protein.rn.

2138

3

((((tnf or tumor necrosis factor) adj2 receptor) or tnfr) adj2 (fusion adj protein*)).ti,ab.

177

4

Tumor Necrosis Factor-alpha/ai, ag

6000

5

(or/2-4) not (infliximab or alefacept or adal?m?mab or taxane or Thalidomide or
N-acetylcysteine or Oxpentifylline).ti.

6511

6

exp animals/ not exp humans/

3385156

7

1 not 6

2211

8

(1 or 5) not 6

5923

9

exp Skin diseases/ci or exp hypersensitivity/ci or vasculitis/ci or connective tissue diseases/ 207191
ci or granuloma/ci or cellulitis/ci or dermatomyositis/ci or scleroderma, localized/ci or exp
scleroderma, systemic/ci or exp lupus erythematosus, cutaneous/ci or lupus erythematosus,
systemic/ci or exp Collagen Diseases/ci or exp Lymphoma, T-Cell, Cutaneous/ci, et or exp
“nevi and melanomas”/ci or Neoplasm Recurrence, Local/ or exp neoplasms, squamous cell/
or exp Neoplasms, Basal Cell/

10 9 and 8

163

11 skin diseases/ or *Skin/pa or exp acneiform eruptions/ or exp dermatitis/et, sc or exp facial
423729
dermatoses/et or exp hair diseases/ or hand dermatoses/et, sc or exp scalp dermatoses/
or keratoacanthoma/ or exp keratosis/et, sc or exp nail diseases/et, sc or exp necrobiotic
disorders/et, sc, co or scleroderma, localized/et, sc or exp scleroderma, systemic/et, sc or
exp sebaceous gland diseases/et, sc, im or exp skin diseases, eczematous/et or exp Skin
Diseases, Infectious/et, co, di, sc or Skin Diseases, Infectious/ or abscess/ci or cellulitis/ or
Erysipelas/ or exp Gram-Positive Bacterial Infections/ci or exp staphylococcal skin infections/
or exp tuberculosis,cutaneous/ or exp Dermatomycoses/ or paronychia/ or exp herpesviridae
infections/ or exp papillomavirus infections/ or exp opportunistic infections/ or exp skin
diseases, viral/ or skin diseases, vascular/ or exp urticaria/ or Injections, Subcutaneous/
ae or exp Drug Hypersensitivity/ or hypersensitivity/ or Hypersensitivity, Immediate/ or
exp Hypersensitivity, Delayed/ or exp dermatitis,contact/ or connective tissue diseases/
or exp Vasculitis, Hypersensitivity/ or Vasculitis/et, co, sc or angioedema/ or exp lupus
erythematosus, cutaneous/ or Lupus Erythematosus, Systemic/et, sc, co or exp Panniculitis/
or psoriasis/et or exp Skin Neoplasms/et, co, di, sc or exp Lymphoma, T-Cell, Cutaneous/ or
exp “nevi and melanomas”/et, sc, co
12 (cutaneous or skin or squamous).ti.

162776

13 (((cutaneous or skin or dermatol* or squamous or basal cell) adj3 (carcinoma* or cancer* or 177543
neoplasm* or malignan* or lymphom* or epitheliom*)) or melano* or basalioma* or Mycosis
fungoid*).tw.
14 (rash* or hypersensitivity or tinea or lupus or sle or scle or dile or lichenoid or ((cutaneous
or reaction*2) adj4 allerg*2) or dermatitis or urticar* or alopecia or folliculitis or eruption*
or (granulom* adj3 (cutan* or skin or dermatol* or reaction? or side-effect? or adverse or
toxic))).tw.

174661

15 ((injection* or local or nail*2 or pattern) adj4 (reaction* or side-effect*)).tw.

11807

16 ((cutaneous*2 or skin or derma*) adj20 (reaction? or side-effect? or adverse or toxic)).tw.

32092

17 or/11-16

768006

18 17 and 7

385

19 10 or 18

461

20 ((cutaneous* or skin or derm* or face or s#alp*1 or feet or foot or hand*1) adj10 (infect* or
staphylococ* or bacteri* or virus* or viral or microb*)).tw.

40687

21 (((cutaneous or skin or derm* or subcutan* or necrot*) adj10 vasculitis) or angiiti* or
angi?edema or panniculitis or henoch).tw.

12561

22 ((granulom* or local or latent or opportunistic) adj2 infect*).tw.

17156

122

25 19 or 24

519

26 (rosacea* or psoriaform or lentigines).tw. and 7

3

27 ((develop* or manifest* or due to) adj2 (psoriasis or pustular or vulgaris)).tw.

689

28 ((psoriasis or vulgaris) adj (induced or caused)).tw.

96

29 27 or 28

770

30 29 and 7

27

31 ((“during treatment” or “after treatment” or induced or secondary or “due to” or caused or
triggered or induced or “associat* with”) adj2 (etanercept or enbrel)).tw.

157

32 (psoriasis or pustular).tw.

21902

33 31 and 32

25

34 30 or 33

49

35 34 not 25

23

36 from 35 keep 1-10

10

37 25 or 26 or 34

542

38 from 37 keep 1-542

542

39 from 38 keep 1-10

10

Table 1. Reproduction of search 2

Results
Literature search
Search 1 resulted in 1211 hits and search 2 in 1176, which resulted in 2218 exclusive
articles that were screened for eligibility, see Figure 1. Overall, 126 study reports on
etanercept and 101 case reports/ case series met the inclusion criteria and were analyzed.
Most excluded articles did not report on individual patients, but were e.g. reviews of the
literature. More than 300 reports of clinical studies with etanercept did not mention any
specific dermatological adverse event.
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24 (or/20-23) and 7

C hapter 4

23 (mucogenic* or erysipela* or absces* or furunc* or carbunc* or impetigo or cellulit* or
252406
candidiasis or tinea or onychomyco* or paronych* or fung* or zoster or herpe* or simplex or
varicella or shring* or cytomegalo* or hsv* or vzv* or cmv*).tw.

Search
Search
22
MEDLINE and Embase

Search 1
Pubmed and Embase
Etanercept AND “broad RCT” filters

Etanercept AND “dermatological conditions”

1211 articles retrieved

1176 articles retrieved

Exclude duplicates

2218 articles

Exclusion criteria
• no individual patients (1279)
• no etanercept (177)
• no clinical analysis (117)
• no adverse dermat. event (325)
• no full text available (18)
• no systemic treatment (10)
• no distinction between biologics (19)
• only injection site reactions (46)

Inclusion criteria
• treatment with etanercept
• associated adverse dermatologic event

227 articles included

126 study reports

101 case reports / case series

Figure 1. Overview of search and selection process
Figure 1. Overview of search and selection process

Included study reports

The 126 included study reports that mentioned dermatological adverse events of
etanercept varied widely in study design: 16 pilot studies, 18 retrospective cohort studies,
37 prospective cohort studies, 22 blinded placebo controlled RCTs of which one with an

open label extension study, 6 open label single arm studies, 11 head-to-head blinded RCTs
of which one with an open label extension study, 1 open label RCT and 12 open label
extension studies (some studies were reported together in a single article). Three studies
reported on a collection of spontaneous reports of adverse events and three other studies
were survey studies searching for specific adverse events by approaching physicians.
was used including healthy volunteers. See Appendix for specific study information.
The reported study populations that actually used etanercept varied from 2 patients to
6969 with a total of 30 694 patients. One of the study reports on collected spontaneous
reports of adverse events has been analyzed separately, since the amount of etanercept
treated patients described (n= 308 000) was ten times the amount of patients of all other
using outcomes from Uppsala Monitoring Centre (UMC) of the World Health Organization
(WHO), presented in percentages of patients experiencing specific adverse events.19
Another reason for separate analysis was, that patients may be doubled since the UMC
collects individual case reports of suspected adverse drug reactions from the National
Centers for pharmacovigilance of 95 countries participating in the WHO Programme
for International Drug Monitoring.20 These data from the WHO are depicted in a specific
column in the tables and provide an indication of the incidence of an adverse event.
The mentioned duration of treatment in the study reports varied from 1 to 61 months.
Many patients used comedication like non-steroidal anti inflammatory drugs (NSAIDs),
methotrexate, other disease modifying anti-rheumatoid drugs (DMARDs) and/or
corticosteroids. The types of adverse events mentioned in the study reports varied; some
study reports described all adverse events, others for instance only adverse events that
occurred in > 10% of the patients, only infections, only malignancies, only serious adverse
events, only adverse events leading to treatment discontinuation or other criteria and
combinations of them (see details in Appendix).
Included case reports
In the 101 included case reports a total of 150 individual patients were described with a
specific dermatological adverse event associated with etanercept therapy. Two third of
these patients was female. Most of the patients used 25 mg of etanercept twice weekly.
The mean age was 48.6 with a range between 7 and 78 years. The period between start
of the treatment and occurrence of symptoms varied between a single injection to 70
months of treatment.
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articles together. This study report describes analyses of safety data for anti-TNF therapies
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There were 34 different indications or combinations of indications for which etanercept

INFECTIONS
Skin infection nod
Bact skin infection nod
Folliculitis
Cellulitis

N pt pt/article % WHO
ref 127
107 1-50
5
1-2
≥ 9 1-9
≥ 34 1-3
4.17

Streptococcus pyogenes infection
Erysipelas
Abcess
Furuncle
Impetigo
Paronychia
Lymphangitis
Viral skin infection
Herpes nod
Herpes zoster

1
10
16
1
≥2
4
2
3
3
29

1-4
3-10
2-?
1-3
1-2
1-2
1-5

Herpes labialis/simplex
Varicella zoster
Mollusca contagiosa
Fungal skin infection
Infection at injection site
Infection ingrown toenail
Diabetic feet gangrene
Thumb infection
Wound infection
LUPUS
Lupus
SCLE
Discoid rash
Chilblain lupus
Discoid lupus
SLE
Malar rash
CLE
VASCULITIS
Vasculitis nod
Leucocytoclastic vasculitis
Vasculitic skin rash
Cutaneous vasculitis
Dermal inflammatory infiltrates

11
8
2
10
1
1
1
1
2

1-4
1-3
1-3
-

1
7
8
1
4
3
4
4
1
34
1
18
2

5.86
2.48

N articles References of included
articles *
8
7,27, 31,75, 83, 99,109, 124
4
73, 88, 93, 121
6
25,29,30,42,73,92
23
2, 3, 15, 20, 26, 28, 32, 44,
45, 51,52, 53, 66, 73, 78, 90,
91,108, 114, 119, 120, 122,
123
1
116
6
29, 40, 42, 65, 73, 116
3
32, 64, 73
1
21
2
57, 92
2
40, 73
2
122, 123
2
67, 121
2
24, 72
15
1, 21, 38, 44, 56, 57, 58, 65, 73,
77, 85, 103, 105, 112, 120
7
5
2
6
1
1
1
1
1

30, 40, 57, 58, 73, 118, 128
9, 47, 57, 75,92
29, 57
29, 32, 42, 61, 70, 73
6
41
88
124
65

1-3
-

1
1
1
1
2
1
1
1

35
81
81
49
43, 81
22
81
22

1-20
1-17
-

1
3
1
2
1

1
23, 80, 124
94
23, 43
23

(PRE) MALIGNANCY
Skin malignancy nod
Melanoma
M. Bowen
NMSC
BCC

1-9
3-126
1- 11

28
10

1- 9
1-3

38
≥
528

1-14
1-93

2.06
1.44

4.67

8
5
5
37

4
7
1
1
5
7
1
1
23
82

1-3
1-2
1-3
1-16
1-20

10.93

4
4
1
1
3
4
1
1
7
17

Edema
Ecchymosis
Urticaria

52
1-37
96
1-42
≥ 24 1-5

36.03
6.48

9
4
12

Allergic skin reaction
Angio edema
Alopecia

2
1
≥ 87 1-26

2
1
11

Sunburn
Delayed wound healing
Hematoma
Necrotising fasciitis
Growth teleangiectatic naevus
Erythema nodosum
Dermal injuries
Facial flushing
Striae

1
1
1
1
1
1
1
1
-

1
1
1
1
1
1
1
1
1

1.64

121, 125
46, 63, 83, 126
29, 31, 33
46, 106, 113, 126
2, 29, 31,33, 38, 63, 82, 83,
110, 111,115, 124
31, 29, 8, 111, 42, 82, 83, 110
8, 29, 30, 31, 101
8, 58, 100, 104, 113
3, 7, 13, 15, 16, 17, 18, 20, 21,
35, 38, 45, 47, 57, 59, 60, 61,
62, 63, 64, 69, 71, 74, 75, 76,
79, 84, 86, 91, 94, 95, 97, 98,
108, 115, 124
9, 21, 39, 121
29, 31, 42, 89
57
37
70, 90, 118
25, 31, 54, 82,
70
54
29, 31, 57, 65, 66, 70, 82,
8, 9, 12, 18, 24, 25, 29, 31, 34,
42, 69, 72, 89, 118, 119, 121
8, 9, 11, 31, 45, 50, 78, 82, 89
7, 14, 45, 86
3, 5, 19, 31, 36, 55, 74, 86, 92,
103, 107, 123
1, 68
36
7, 8, 29, 31, 39, 45, 47, 57,
86,102, 117,
107
61
94
28
42
96
4
121
102
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Dematitis
Drug eruption
Scarring skin lesions
Skin inflammation
Psoriasis
Psoriasis exacerbation
Palmoplantaris pustulosa psoriasis
Guttate psoriasis
Eczema
Pruritus

-

33.22

2
4
3
4
12

C hapter 4

SCC
Actinic keratosis
MISCELLANEOUS SKIN AE
Skin reaction nod
Rash

4
14
3
142
35

Photodermatosis
Skin papilloma
Itchy dermatitis
Black hairy tongue
perineuroma
Leg ulcer
Morbus Grover
TEN (other causative agent)
INJECTION SITE REACTION
ISR
ISR haemorrhage

2
17
4
1
1
1
1
1

1-16
1-3
-

1503 1-140
174 1-55

ISR ecchymosis
Local skin reaction
Bleeding at IS
ISR pain
ISR pruritus
ISR erythema
ISR urticaria

48
7
63
14
21
≥ 37
2

9-27
63
-

2
2
2
1
1
1
1
1
58.87

30.66
0.36
0.38

65 + 45
10
3
1
1
1
1
2
1

29, 31
31, 87
29, 31
31
31
31
31
57

12, 18, 20, 21, 54, 62, 64, 95,
96, 110
14,71, 79
57
45
28
28
5, 28
19

Table 2. Dermatological adverse events in study reports
AE adverse event; Bact bacterial; CLE cutaneous lupus erythematosus; IS injection site; ISR injection
site reaction; N number; nod not otherwise defined; pt patient; pt/article the range of patients with
that event per article; ref reference; SCLE subactute cutaneous lupus erythematosus; SLE systemic
lupus erythematosus; TEN toxic epidermal necrolysis; WHO World Health Organisation; * in appendix

Infections
See Table 2 for the reported infections in study reports. The skin infections found were of
bacterial, viral, fungal and also once of parasitic origin. Cellulitis (n=34) and herpes zoster
(n=29) were described most often, in 23 and 15 study reports respectively. These were
followed by folliculitis, erysipelas, abcesses, paronychia, herpes simplex and some other
less frequent reported skin infections.
See Table 3 for the reported infections in the case reports /case series.
Most described in the case reports/ case series was also herpes zoster (n= 12), of which
eight patients were described in one article. According to the WHO the incidence of
herpes zoster during etanercept treatment is 5.86%, which is higher than of cellulitis
or herpes simplex.19 In 63% of the cases the infection occurred in the first six months
of therapy. Nearly all patients of whom comedication was mentioned, used additional
immunosuppressive agents like DMARDs. In more than half of the mentioned cases,
etanercept was permanently stopped. If the adverse event needed treatment, antivirals,

antibiotics and antifungals were used as applicable. Most infections completely resolved.
Severe dermatological infections leading to hospitalization were myiasis (n=1), a septic
abcess (n=1) and erysipelas (n=2). One 24 year old RA patient died after one month of
treatment of STSS (streptococcal toxic shock syndrome).

Several cutaneous forms or symptoms of lupus have been reported in association with
etanercept therapy in studies (n= 32, see table 2). These include subacute or chronic
cutaneous lupus erythematosus, discoid lupus, chilblain lupus and malar rash, which were
each mentioned in one or two study reports.
In the case reports/ case series, a total of 19 patients were described with symptoms like
(see table 4). Of these patients 90% was female. The lupus symptoms developed equally in
patients with or without prednisone as comedication. Two patients had been treated with
etanercept previously and developed lupus symptoms only 1.5 and 4 months respectively
after restarting therapy. In other patients the moment at which the symptoms occurred
varied from 8 days to 48 months. Practically all patients who developed a form of lupus
with cutaneous symptoms discontinued etanercept treatment. In most cases the lupus
resolved after discontinuation even without additional therapy.
Vasculitis
Only 6 individual study reports described patients with types of cutaneous vasculitis, see
table 2. Leucocytoclastic vasculitis and non specified cutaneous vasculitis were reported in
a total of 55 patients and two patients were described with vasculitic dermal inflammatory
infiltrates. In 15 separate case reports 15 patients were described with a form of cutaneous
vasculitis in association with etanercept (see table 5). Five patients with leucocytoclastic
vasculitis, two with Henoch Schonlein purpura, two with necrotizing vasculitis and six
with other cutaneous forms of vasculitis. Two patients had similar symptoms when they
were treated with another TNF-α inhibitor and three patients were rechallenged with
etanercept resulting in a recurrence of symptoms. In most cases treatment with etanercept
was stopped and the symptoms mainly resolved with additional therapy.
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alopecia, malar rash, urticarial vasculitis and erythema associated with a lupus syndrome
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Lupus

c101
c101
c101
c101
c101
c101
c101
c101

52
59
71
58
74
44
64
55

31

c6
F
M
F
F
M
F
F
M

F

F

17

genital Human
Papilloma Virus
herpes zoster
herpes zoster
herpes zoster
herpes zoster
herpes zoster
herpes zoster
herpes zoster
herpes zoster

-

-

M

14

c20 MRSA
superinfection
of AD
c4 ext.plantar warts

F

62

F

F

62

11

M

45

morbus Wegener
morbus Wegener
morbus Wegener
morbus Wegener
morbus Wegener
morbus Wegener
morbus Wegener
morbus Wegener

PsO+PsA

JRA

AD

JIA

psoriasis

RA

RA

HIV ass PsA

-

varying

missing

0.4mg BW

25mg BW

25mg BW

50mg QW

50mg QW

25mg BW

25mg BW

F

63

RA

Dose**
25mg BW

age M/F
Indication
61 M RA

c37 septic abcess

Ref* Adverse event
c43 perforating
folliculitis
c42 cellulitis after cat
bite
c2 enterococcal
cellulitis
c19 erysipelas +
secondary
lymphedema
c19 facial erysipelas +
sec. lymphedema
c50 cut. cryptococcus
albidus infection

1,5
16
3,7
6
14,1
27,1
15
12,1

4

-

2

2

8

-

-

8

5

mo
2

DMARD

DMARD, cort,
NSAID

-

pred

DMARD

pred, NSAID,
DMARD
HAART, pred

Comedication

-

-

-

-

Hosp.

Hosp.

Hosp.

-

partially
resolved

worsened

-

__l

__l

__l

__l

-

resolved

resolved

-

resolved

partially
resolved
__l__ rest lesions

__l

__l

__l

__l__ resolved

antivirals
antivirals
antivirals
antivirals
antivirals
antivirals
antivirals
antivirals

Cryotherapy (good effect)

cryotherapy, podophylline
etc ( no effect)

-

antibiotics iv + drainage

antibiotics po, cort il,
fluconazole, griseofulvin

antibiotics intravenously

antibiotic intravenously
+per os
antibiotics intravenously

antibiotics per os

Severity ETN Outcome
Intervention
__l
resolved
allopurinol

Rechall

M

F
F
F

53

48

10

24

25mg BW

25mg BW
-

25mg BW

50mg QW

50mg BW

RA

JIA
-

0.4mg BW

hidradenitis supp. 25mg BW

RA

PsA
RA

PsA

RA

RA
AS
RA
RA
Pso

1

3,5

3

7

0,5
?

?

2

6
6
36
6
1

DMARD, pred,
NSAID
DMARD

pred

DMARD, NSAID,
pred

cort
pred

none

NSAID, cort im,
other

pred, DMARD
none
pred
DMARD
none

death

-

severe

Hosp.

Hosp.
-

-

Hosp.

mild

ciclopirox gel + special
shampoo
wound treatment
antibiotics

resolved
-

__l
__l
__l

__l__ resolved

__l ?

immunoglobulins +
antibiotics (good effect)
antibiotics iv, fluid
replacement

caspofungine

antibiotics, surgery

antibiotics iv + acyclovir iv

resolved

-

__l__ resolved

valaciclovir
valaciclovir
valaciclovir
topical antiseptics

resolved
resolved
resolved
resolved

__l__
__l__
__l__
____
__l__
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+

+

Table 3. Dermatological infections in case reports/ case series
AD atopic dermatitis; AS ankylosing spondilytis; BW bi-weekly; chall challenge; cort corticosteroids; Cut cutaneous; eryth erythematous; ETN
etanercept; Ext extensive; il intralesional; Indication indication for etanercept treatment; Hosp hospitalisation; im intramuscular; iv intravenously; JIA
juvenile idiopathic arthritis; JRA juvenile rheumatoid arthritis; M/F male/female; mo months of etanercept treatment; po per os; pred prednisone,
PsA psoriatic arthritis; QW once weekly; RA rheumatoid arthritis; Ref reference; sec secondary; STSS toxic shock syndrome; supp suppurativa; __l ETN
permanently stopped; __l__ ETN temporarily stopped; ____ ETN continued; * see appendix; ** 0.4 mg/kg, - unknown

M
F

30
61

c31 myiasis
c84 necrotizing
granulomatous
infection
c64 soft tissue
infection sign of
osteomyelitis
c7 candida phlebitis
+ septicemia
c86 superinfected
acute eczema
c95 swelling and
erythema sign of
STSS

M

F

53

47

F
M
F
F
M

43
36
63
53
58

c61 Tinea versicolor

herpes zoster
herpes zoster
herpes zoster
herpes zoster
recurrent Varicella
zoster
c14 macular eryth. rash
sign of meningitis

c99
c99
c99
c90
c11

C hapter 4

79

F

F

F

F

F

F

50

27

38

58

22

44

c32 eryth. pruritic skin
eruption part of
lupus syndrome
c76 urticarial skin
eruption part of LE

c70 leucocytoclastic
vasculitis part of
lupus like syndrome

c24 malar rash +
rash part of drug
induced lupus
syndrome

c32 eryth. squam. skin
lesions part of
lupus syndrome
c91 urticarial vasculitis
part of SLE

F

57

c69 discoid lupus-like
lesions of folliculitis

F
F

47
78

c83 discoid lupus
c18 acute discoid lupus

F
F
F

Age M/F

60
54
41

Adverse event

c58 LE
c12 SCLE
c3 cutaneous lupus

Ref *

MCTD

JRA

RA

RA

MCTD

RA

RA

RA
RA

RA + Sjogren
RA
RA

Indication

Mo

Comedication

Severity

-

25mg BW

25mg QW

25mg BW

25mg BW

25mg BW

-

25mg BW
-

24

48

31

3,5

1

4

0,2

3
0,5

-

-

-

-

-

Hosp

NSAID, pred, mtx -

DMARD, NSAID,
other

mtx, topical cort -

pred

-

none

-

none

0,25
25mg BW
3
mtx, pred, NSAID mild
25mg BW 0.5 (pr)
pred
-

Dose

__l

__l

__l

__l

__l

__l

____

__l
__l

__l
____
__l

ETN

resolved

resolved

resolved

resolved

resolved

resolved

partially
resolved

resolved
resolved

improved
resolved
resolved

Outcome

corticosteroids

solumedrol iv

topical cort +
tacrolimus

topical cort

mycophen. mofetil

none

none

pred
topical cort
pred,
hydrochloroquine
unknown
corticosteroids

Intervention

Rechall

M

F
F

F

M

F

54

51

45

39

12

25

c28 maculopapular rash
part of lupus-like
drug reaction
c21 photosensitive rash
part of SLE
c22 alopecia + purple
skin lesions part of
lupus-like synd
c83 facial erythema
part of SLE-like
syndrome
c60 urticaria + swollen
hands symptom
of SLE
c16 Alopecia symptom
of SLE
JIA

JIA

RA

RA

RA

Still’s disease

RA

-

25mg BW

25mg BW

-

25mg BW

50mg BW

25mg BW

12

17

1,5

26

7

4 (pr)

5

-

-

-

-

NSAID, other

-

-

severe

-

-

-

-

-

-

Etanercept: an overview of dermatological adverse events

__l

__l

__l

__l

__l

-

__l

unknown

none

pred os, cort im,
alendronate
pred

none

pred

unknown

resolved

unknown

resolved
resolved

resolved

resolved

unknown

+

Table 4. Cutaneous Lupus in case reports. case series
BW bi-weekly; chall challenge; cort corticosteroids; eryth erythematous; ETN etanercept; im intramuscular; Hosp hospitalisation; il intralesional;
Indication indication for etanercept treatment; iv intravenously; JIA juvenile idiopathic arthritis; JRA juvenile rheumatoid arthritis; LE lupus
erythematosus; MCTD mixed connective tissue disease; M/F male/female; mo months of etanercept treatment; mtx methotrexate; (pr) also previously
treated with ETN; pred prednisone, QW once weekly; RA rheumatoid arthritis; Ref reference; SCLE subactute cutaneous lupus erythematosus; synd
syndrome; SLE systemic lupus erythematosus; __l ETN permanently stopped; __l__ ETN temporarily stopped; ____ ETN continued; * see appendix;
- unknown

F

50

c83 malar rash + diffuse
erythema part of
drug induced LE
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F
F
M
M
M
M
F
M
F
F

58
47
60
55
61
58
73
57
60
36

CD

RA

PsA

RA

RA

RA

RA

RA

RA

RA

RA

50mg BW

-

50mg BW

25mg BW

25mg BW

25mg BW

-

25mg BW

-

-

25mg BW

30

3

0,5

1

0,5

10

-

9

0,1

1

6

0,2

F

missing

-

-

other

-

mtx, pred

pred

cort, NSAID,
other
pred, DMARD

-

-

-

-

-

-

Hosp.

-

-

-

-

-

-

-

Hosp.

Hosp.

resolved

resolved

resolved

resolved

-

resolved

resolved

resolved

resolved

partially
resolved

__l__ temporarily
resolved
__l
did not
resolve

__l

__l

__l

-

-

____

__l

__l

__l

__l

resolved
partially
resolved

42

RA

__l
____

F

severe
-

59

DMARD, other
none

60
3

50mg QW
25mg BW

M
M

61
50

PsA
RA

Mo Comedication Severity ETN
Outcome
1,5 pred
____ resolved

Age M/F Indication
Dose**
13,5 F
JIA
0.4mg BW

pred iv,
cyclophosphamide
none

antihistamins +
topical cort
pred iv

pred po,
prostacycline iv
pred raise

-

leflunomide

cyclophosphamide

corticosteroids

azathioprine + cort

-

Intervention
anti-histamins, pred
iv/po
none
leflunomide

+ with other
biologic

+

+

+ with other
biologic

Rechall

Table 5. Cutaneous vasculitis in case reports. case series
BW bi-weekly; CD Crohn’s disease; cut cutaneous; cort corticosteroids; ETN etanercept; Hosp hospitalisation; Indication indication for etanercept
treatment; iv intravenously; JIA juvenile idiopathic arthritis; M/F male/female; mo months of etanercept treatment; mtx methotrexate; pred
prednisone, po per os; PsA psoriatic arthritis; QW once weekly; RA rheumatoid arthritis; Ref reference; __l ETN permanently stopped; __l__ ETN
temporarily stopped; ____ ETN continued; * see appendix; ** 0.4 mg/kg, - unknown

Ref*
Adverse event
c62 cutaneous
vasculitis
c65 digital vasculitis
c30 cut. vasculitis
+ accelerated
nodulosis of RA
c67 cut. lymphocytic
vasculitis (+
demyelinisation)
c78 cutaneous
vasculitis (+glom
nephritis)
c18 necrotizing
vasculitis
c69 necrotizing
vasculitis
c53 leucocytoclastic
vasculitis
c52 leucocytoclastic
vasculitis
c52 leucocytoclastic
vasculitis
c40 leucocytoclastic
vasculitis
c68 leucocytoclastic
vasculitis
c59 henoch schonlein
purpura
c36 henoch schonlein
prupura
c89 dermatitis with
purpura

Malignancies
The most reported skin malignancies in study reports were basal cell carcinoma (BCC)
and squamous cell carcinoma (SCC) mentioned in 12 and 8 reports respectively (see
table 2). The WHO describes the incidence of BCCs as 2.06% and of SCCs as 1.44% during
etanercept therapy.19 Four study reports describe a total of 14 patients who presented
Also in the case reports/ case series, SCCs were the most common malignancies (see table
6). Some of the described SCCs were complicated for instance by infection or metastasis.
Except for one, all these SCCs developed within six months of starting therapy. Two
patients died as a result of the malignancies. Nearly all patients of which comedication was
mentioned used one or more DMARDs additionally. One patient was described to have
after resection.
Miscellaneous
There is a broad range of other dermatological conditions that are reported to have
occurred during etanercept therapy. Non specified rash was the adverse event mentioned
in the highest amount of study reports and was reported in most patients (see table 2).
The most often mentioned adverse events thereafter were urticaria (n > 24) in 12 study
reports and alopecia (n > 87) in 11 study reports. Other relatively often described adverse
events were edema, pruritus, eczema and ecchymosis. Many conditions were mentioned
only once in study reports, like M. Grover, perineuroma and striae.
More than half of the patients described in the case reports, had developed a form of
psoriasis (guttate, pustular or plaque type) as adverse event. The time of occurrence of the
psoriasis varied from half a month to 28 months. Some patients had a history of psoriasis,
others did not. The psoriatic adverse events improved in most cases with time, cessation
of treatment or additional therapy, but only in some cases the lesions completely resolved.
Six patients had similar reactions to other TNF-α inhibitors and one patient had a positive
rechallenge with etanercept. Other miscellaneous dermatological adverse events were
reported only once or twice, like alopecia, lichen planopilaris, lentigines, dermatomyositis
and granuloma annulare. In most cases treatment with etanercept was stopped.

83
Etanercept: an overview of dermatological adverse events

developed an eruptive melanoma after only one month of etanercept, which resolved
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with a melanoma during etanercept therapy.

64

60

57

58

53

72

71

56

64

69

c87 SCC

c87 2 SCCs

c87 2 SCCs

c87 SCC

c87 SCC (post-excision
infection)

c87 SCC (post-excision
infection)

c27 metastatic
infiltrating penile
SCC

c38 penile SCC

c63 rapid onset
multiple SCC + AK

c5

61

c25 worsening MF

F

M

M

M

M

M

M

M

M

F

F

F

missing

RA

missing

6

18

25mg BW 2

25mg BW 2

25mg BW 34

25mg BW 3

25mg BW 4

25mg BW 2,5

25mg BW 3,5

25mg BW 2,5

25mg BW 3

25mg BW 3

death

-

-

-

-

-

-

-

-

severe

-

-

-

-

-

-

death

-

topical therapy severe

-

DMARD

DMARD

DMARD

DMARD

DMARDs

DMARD

DMARDs

DMARD

-

__l

__l

__l

-

-

-

-

-

-

-

-

__l

-

Mo Comedication Severity ETN

25mg BW 6

ol. arthritis 50mg BW

PsA

psoriasis

PsA

Pso

RA

RA

RA

RA

RA

RA

RA

PsA

Dose
50mg BW 1

Outcome

Intervention

Moh’s surgery

surgery + chemotherapy (no effect)

excision, antibiotics po

excision, antibiotics po

excision

excision

excision

excision

excision

imiquimod

limb perfusion chemotherapy +
adjuvant chemokines

part. solved

mtx, UVB

part. resolved UVB, interferon, bexarotene

phototherapy and chemotherapy,
pred, mtx (no effect)

part. resolved -

resolved

-

-

-

-

-

-

-

-

resolved

Rechall

Table 6 Malignancies in case reports/ case series
Ak actinic keratosis; BCC basal cell carcinoma; BW bi-weekly; chall challenge; CTCL cutaneous T-cell lymphoma; ETN etanercept; Indication
indication for etanercept treatment; m morbus; MF mycosis fungoides; M/F male/female; mo months of etanercept treatment; mtx methotrexate;
part partially; po per os; sone, ol oligo; pred prednisone; PsA psoriatic arthritis; RA rheumatoid arthritis; Ref reference; SCC squamous cell carcinoma;
UVB UVB phototherapy; __l ETN permanently stopped; __l__ ETN temporarily stopped; ____ ETN continued; * see appendix; - unknown

47

c56 MF exacerbation

CTCL by Sezary
syndrome

54

c87 SCC

F

M

54

c85 Ak’s, BCCs,
SCCs, m Bowen,
pappillomas

psoriasis

Age M/F Indication
F

Adverse event

c39 eruptive melanoma 61

Ref*

Injection site reactions (ISR)
From the etanercept drug label, we already know the incidence of ISRs is high.6 Therefore,
we excluded 46 study reports for complete data extraction that only mentioned
unspecified ISRs as adverse dermatological events. Another 65 study reports mentioned
ISRs next to other adverse dermatological events, which makes it the most reported event
bleeding and ISR erythema. The UMC describes the incidence of ISRs as 58.87%. Only two
case reports reported an ISR, one large erythematous pruritic rash at the injection site in
a patient with Felty’s syndrome and another patient with multiple angiokeratomas at the
injection site.

In 124 study reports a total of 72 separate specific dermatological adverse events of
etanercept were mentioned. In 101 case reports/case series 153 individual patients with
roughly 65 different specific (eg not rash) diagnoses were reported.

Discussion
We provided an overview of all dermatological adverse events of etanercept described
in the literature (including all trials, case reports and surveys). Also, we presented data on
incidence, severity, treatment and course of these adverse events if available.
Of the 153 patients described in case reports, 39 presented with psoriasiform lesions as
dermatological adverse events of etanercept, which was remarkably high. Especially,
since etanercept is indicated as treatment of moderate to severe psoriasis. Some of
these patients experienced an exacerbation of a latent psoriasis, others had no history
of psoriasis or had a phenotype switch, mainly to the pustular form. The development of
psoriasis appears to be a class effect of TNF-α inhibitors, since it is also seen in patients
treated with infliximab or adalimumab.21 Another argument for a class effect are patients
who were treated with two TNF-α inhibitors and presented with the same symptoms
during both treatments (see Table 7). The prevalence of psoriasis in general might be
higher among patients with chronic inflammatory arthritic conditions.21 However, in some
included studies the occurrence of psoriasis in these patients varied between 2.5 and
5%, which is higher than expected as comorbid disease to a rheumatic condition.21;22 The
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nevertheless. Also more specific ISRs are mentioned many times, like ISR haemorrhage, ISR

explanation for this phenomenon is not clear yet. It is suggested that maybe patients who
originally were thought to have e.g. RA or AS actually had psoriatic arthritis. The psoriasis
would then be part of their underlying disease. However, some described patients were
typical RA or AS patients and did not show an additional arthritis flare accompanying the
psoriasis.22 Another theory is that the psoriasis results from a treatment-induced cytokine
imbalance: inhibition of TNF-α can induce over expression of cutaneous interferon alpha
(IFN-α), which in turn predisposes to psoriasis.23 TNF-α has been shown to regulate IFN-α
production, furthermore, induction and worsening of psoriasis has been seen after
injection of recombinant IFN-α.21 This theory may also apply to other dermatological
adverse events we encountered, like forms of lupus and dermatomyositis which both
have been associated with deregulated IFN-α.21;24;25 A role for IFN-α in the pathogenesis
has also been described for lichen planus and leucocytoclastic vasculitis which were also
associated with etanercept treatment.26
Less striking was the range of infections and malignancies seen, considering the
important role TNF-α plays in host defense and the fact that many patients used additional
immunosuppressants. Animal models indicate an essential role of TNF-α in combating
infection.27 In a systematic observational study concerning infection rates, it was shown
that infections were much more frequent during TNF-α blocker therapy than before this
therapy in the same patients. Infectious events were reported in 34.5% of patients during
all treatment courses.28 Analyses from the German biologic registry on patients with
rheumatoid arthritis showed that patients treated with biologic agents have a higher a
priori risk of infection, but this risk was increased by treatment with TNF-α inhibitors.29
Evidence on the actual role of TNF-α inhibitors in the development of malignancies is not
convincing. In a meta-analysis on the risk of malignancies with etanercept in RCTs, the
point estimate of malignancy risk was higher in etanercept treated patients (incidence
rate 10.47 versus 6.66/1000 person years), but not statistically significant.30 A large
observational cohort study found that etanercept and other biologics were associated
with an increased risk of nonmelanotic skin cancer (OR 1.5, 95% CI 1.2–1.8) and melanoma
(OR 2.3, 95% CI 0.9–5.4), but not with other malignancies.31
An explaining biological mechanism would be that TNF-α is important in natural killer
cell–, and CD8 lymphocyte–mediated killing of tumour cells, although tumour-promoting
effects of TNF-α have also been described.27 In contrast to monoclonal antibodies that
inhibit TNF-α, etanercept also neutralizes lymphotoxin alpha, which has been associated
with tumour growth control independent of TNF-α activity.30 To confirm these increased
incidences of infections and malignancies, long-term data are needed.

Adverse event

vesicular eryth. rash

skin disorder

drug-induced dermatitis

acute contact dermatitis

psoriasis

psoriasis

psoriasis

psoriasis

psoriasis

psoriasis

psoriasis

psoriasis

psoriasis

psoriasis

plaque psoriasis

plaque psoriasis

plaque psoriasis

plaque psoriasis

recurrent plaque psoriasis 44

recurrent plaque psoriasis 46

psoriasis vulgaris

c88

c55

c57

c71

c33

c33

c33

c35

c26

c26

c26

c75

c72

c80

c98

c33

c33

c98

c98

c98

c13

40

49

53

66

49

30

13

37

63

32

53

55

37

48

51

47

70

41

42

50

generalized exanthema

c45

-

M

F

F

M

F

F

M

F

F

F

F

F

F

F

F

F

M

M

F

F

F

F

F

F

TRAPS

-

AS

AS

RA

RA

AS

RA

JIA

RA

RA

CD + AS

CD + AS

RA

RA

Dose**

-

none

-

24

25

1,5

17

4

25mg BW 1

50mg QW 3

50mg QW 10

50mg QW 3

-

-

50mg QW 3

50mg QW 2

-

-

25mg BW 8

25mg BW 0,2

25mg BW 0

25mg BW 3

-

3

12

25mg BW 5

25mg BW 0,7

25mg BW 0,7

25mg BW 0,5

-

severe

-

severe

-

-

-

-

-

-

-

-

none

none

none

NSAID

DMARD

none

NSAID

-

anti histamins + emollients
pred raise

resolved

topical fluocinomide + topical
cort

topical cort + emollients

__l

-

__l

__l

topical cort
resolved

topical corticosteroids (-)

did not resolve antibiotics po + topical

improved

nearly resolved topical cort

top treatment

topical cort
resolved

topical cort + top vit D + UVB

____ resolved
__l

topical cort + top vit D

none

____ worsened

part resolved

____ part resolved

__l

____ did not resolve topical cort

__l__ part resolved

__l

topical cort
-

____ part resolved
____ stable
moderate ____ stable
____ stable
moderate __l__ part. resolved

severe

mild

pred, PUVA, top therapy

topical cort + top vit D

____ resolved
-

-

Intervention

rest lesions

-

-

part resolved

Outcome

____ did not resolve mtx + topical therapy

__l

__l

____ -

__l

moderate ____ did not resolve -

pred, DMARD, NSAID

DMARD

-

DMARD

-

-

DMARD, pred

DMARD, other -

DMARD

other

topical therapy -

other

-

pred

-

-

Mo Comedication Severity ETN
16

25mg BW 0(pr) -

-

-

SN arthritis -

RA

PsA

RA

RA
+psoriais

RA

psoriais

Still’s
disease

RA

Age M/F Indication
64

worsening rash of Still’s
disease

rash (+ glomerulonephritis)

c1

c90
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+

+ biol

+ biol

+ biol
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psoriasis vulgaris

psoriasiform plaques

psoriasiform plaques

psoriasiform plaques

psoriasiform dermatitis

guttate psoriasis

guttate psoriasis

guttate psoriasis

guttate psoriasis

guttate psoriasis

guttate psoriasis

palmoplantar pustular
psoriasis

palmoplantar psoriasis

palmoplantar pustular
psoriasis

palmoplantar psoriasis

palmoplantar psoriasis

palmoplantar pustular
psoriasis

palmoplantar psoriasis

pustular psoriasis

psoriasis + pustular
psoriasis

psoriasis intergigo,
pustulosis, urticaria

urticarial rash

AD exacerbation

c55

c81

c81

c81

c15

c44

c44

c44

c44

c44

c44

c49

c33

c58

c94

c98

c55

c98

c54

c82

c77

c52

c66

10

57

33

48

49

43

69

43

48

58

41

55

58

56

40

54

42

52

83

59

35

30

49

F

M

F

F

F

F

F

F

F

F

F

F

F

M

M

F

F

M

F

M

F

F

F

-

24

2

18

50mg BW 2

-

-

-

-

25mg BW 1

50mg BW 14

25mg BW 1

-

-

26

-

-

7

8

50mg QW 1,5

25mg BW 1

50mg QW 2

-

-

-

-

50mg BW 3

JIA

RA

0.4mg
BW

-

25mg BW -

pust.
25mg BW 2,5
palmoplant

RA

RA

RA

RA

RA + PsO

AS

RA

-

Pso

erythr. Pso 25mg BW 18

Pso

Pso

gen. pust. 50mg BW 0,5
PsO

psoriais

RA

RA

RA

RA

RA

-

-

-

-

-

-

-

-

-

-

-

-

pred

DMARD

-

DMARDs

-

DMARD

-

pred, DMARD

-

-

-

-

-

-

-

severe

-

-

-

mild

NSAID, DMARD -

-

-

-

-

-

-

-

-

-

-

-

-

resolved

improved

improved

part resolved

-

improved

__l

-

__l

resolved

-

-

____ improved

__l

__l

__l__ part resolved

__l

__l

____ -

____ resolved

__l

____ improved

____ improved

____ improved

____ improved

__l

____ improved

____ -

____ -

____ -

____ -

____ -

none

-

-

topical cort

-

-

topical therapy

-

topical cort

-

topical cort + top vit D

cyclosporine

topical cort

topical cort

topical cort

topical cort

cyclosporine

topical cort

-

-

-

-

mtx, topical therapy

+ biol

+ biol

+ biol

+ biol

recurrent alopecia areata 49

alopecia + rash ( +
glomerulonephritis)

erythema nodosa by
sarcoidosis

lichen planus

lichen planopilaris

lichenoid reaction pattern 70

c73

c90

c96

c10

c41

c17

lentigines

lentigines

accelerated nodulosis
of RA

silicone granulomas

46
keratoderma
blenorrhagicum by
reactive arthritis
interstitial granulomatous 34
dermatitis

c29

c29

c30

c74

c23

c34

dermatomyositis

c47

-

52

50

30

44

7

papular skin rash by
sarcoidosis

55

cut. pseudolymphoma

c48

70

56

38

46

55

45

c46

skin involvement by
sarcoidosis

general urticarial eruption -

c20

c102

urticaria by Schnitzler’s
syndrome

c92

29

urticaria + macular rash

c79

7

urticarial rash

F

F

M

M

F

M

F

M

F

M

F

F

F

F

M

M

-

F

M

F

RA

RA

arthritis

RA

Pso

Pso

RA

JIA

RA

AS

Pso

PsA

RA

RA

RA

RA

AD

Schnitler’s
syndr

Behcet

JIA

3

0

4

1

-

-

-

3

3

-

25mg BW 2

25mg BW 5

-

death

-

-

severe

-

-

__l

-

__l

__l

__l

__l

DMARD

-

pred

-

other

-

DMARD

DMARD

-

pred, NSAID

-

-

-

-

-

-

-

-

-

Hosp

-

-

-

topical minoxidil + cort

topical cort
none

resolved
part resolved

pred
pred high dose

part resolved
part resolved
-

-

part resolved

____ did not resolve -

__l

-

leflunomide

-

-

-

resolved

-

none

resolved

nearly resolved -

none

resolved

cytoxan iv

-

improved

anakinra, mtx, pred

-

-

resolved

none

-

resolved

____ stable

-

__l

__l

__l

__l

__l

__l

__l

DMARD, pred, moderate __l
NSAID, other

-

-

none

-

-

pred

DMARD, pred

25mg BW 4(pr) -

25mg BW 6

0.4mg
BW

50mg QW 12

25mg BW 21

25mg BW 1,2

50mg QW 8

25mg BW 4

25mg BW 12

-

25mg BW 30

25mg BW 3

-

25mg BW 0,5

0.4mg
BW
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89

+

F

PsO+PsA

Felty’s
syndrome

RA

AS

PsO+PsA

RA

varying

-

14

0,5

25mg BW 8

25mg BW 1

50mg BW 1

50mg QW 70

-

pred, other

DMARD, pred

-

-

-

-

-

-

mild

-

mild

resolved

-

____ worsened

__l

____ resolved

____ improved

__l

____ resolved

-

-

topical cort

topical cort (+)

topical antifungals

topical corticosteroids

Table 7 Miscellaneous adverse events and ISR in case reports/ case series
AD atopic dermatitis; AS ankylosing spondilytis; BW bi-weekly; CD Crohn’s disease; chall challenge; eryth erythematous; ETN etanercept; gen general;
Indication indication for etanercept treatment; JIA juvenile idiopathic arthritis; M/F male/female; mo months of etanercept treatment; mtx methotrexate;
part partially; po per os; PsO psoriasis; pred prednisone; PsA psoriatic arthritis; pust pustular; RA rheumatoid arthritis; Ref reference; SN seronegative;
syndr syndrome; TRAPS Tumour Necrosis Factor alpha Receptor Associated Periodic Syndrome; UVB UVB phototherapy; __l ETN permanently stopped;
__l__ ETN temporarily stopped; ____ ETN continued; * see appendix; ** 0.4 mg/kg; + biol positive challenge with other biologic, - unknown

M

M

58
large erythematous
pruritic rashes at injection
site
multiple angiokeratomas 43
at injection site

c9

F

36

granuloma annulare

M

c92

non-caseating epithelioid 39
granuloma in tattoo

F

c97

granululomatous rosacea 73

52

c8

interstitial
garanululomatous
dermatitis

c100

c51

This study is a systematic review which is known to be the most powerful tool used
in evidence based medicine.32 Generally, systematic reviews focus on the efficacy of
therapeutic interventions. However, information on safety is equally important for making
informed, evidence based decisions on the value of a given treatment.32 Although in
principle adverse events are most reliably assessed using randomized trials, in these trials
occur > 1/ 200 patient years which occur after only a relatively short treatment period
in a selected study population.13 Therefore, the assessment of safety has to go beyond
RCTs and various methods should be used, including post-marketing surveillance studies,
spontaneous reporting schemes and epidemiological investigations.32 Observational
research on adverse events provides prolonged follow-up and larger numbers, for
the whole range of effects. Also, it gives insight in usual medical practice.13 However, a
broad systematic review scope like this one provides a wider coverage and possibilities of
signaling new adverse effects that may not have been previously aware of.14
Our desire to be ‘all-inclusive’ in our collection of dermatological adverse events resulted
in a variety of included studies. Therefore, the adverse event information was best
summarized in a descriptive manner and could not be combined for analysis.33 As a
result, no risk on, or incidence of a certain event could be calculated. This is illustrated for
instance by the fact that more patients with vasculitis as adverse event were described in
case reports than in study reports suggesting a publication bias.
A limitation of the study is the level of evidence being based on primary outcomes and
not on adverse events data collection. There are no quality assessment tools available
for adverse events data collection in studies in which harm is not the primary outcome.
Study set-ups are in general not designed to detect adverse events and they are often
handled less rigorously than the primary outcomes of a study.14;34 This is confirmed by the
fact that studies in which adverse events are carefully sought, report a higher frequency of
these events than studies in which they are sought less carefully.14 In contrast, case reports
are seen as the cornerstone of the initial detection of new adverse events, despite their
low level of evidence. Nevertheless, also in case reports there is usually uncertainty as to
whether the adverse events was caused by the intervention or not.14 It is not easy to tell
whether the report is a genuine alert or a false alarm.14 For most of the included cases the
available information was too limited to judge on causality. Indications for causality are:
a suspect time interval between administration of the treatment and occurrence of the
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only most common events are observed.14 Individual RCTs can identify adverse events that

adverse event, reactions at the injection site, positive results with challenge, an explaining
biological mechanism and spontaneous rapid recovery of the adverse event after cessation
of treatment. Additional indications for causality, although less solid, are high incidence of
the adverse events and the occurrence of the adverse events with comparable treatments,
e.g. a class effect.

Practical considerations
If a patient receiving etanercept is referred to a dermatologist, any skin disease should
be considered.12 Diagnostical steps do not deviate from the norm in these patients, but
management of the dermatological adverse events may need special attention.
Patients are more susceptible to infections when they use immunomodulating
therapies like etanercept and it should be given consideration that their defense
mechanism is impaired. Therefore, therapeutic intervention is rather needed than in nonimmunosuppressed patients. Treatment of the infections itself should be as usual, based
on the causative organism and etanercept therapy may be continued in most cases. When
an intercurrent infection is severe, treatment with etanercept can easily be interrupted for
a few weeks and then started again, resulting from the short administration interval and
half-life.
Similar to infections, patients may also be more susceptible to malignancies when they
use immunomodulating therapies like etanercept. Etanercept is contraindicated in case,
or history of a malignancy. An occurring malignancy as adverse event should be treated
as usually appropriate and continuation of treatment should carefully be considered per
patient.
In case of psoriasis as adverse event, the distinction between drug-induced and drugtriggered psoriasis is of crucial importance for appropriate management.35 Clinical
improvement when etanercept is stopped, is the basic distinguishing feature suggesting
drug-induced psoriasis. In such cases emollients alone are helpful. Management of drugtriggered psoriasis necessitates use of the full range of contemporary therapeutic agents,
topical or systemic.35
Drug-induced LE is classically a systemic disease with lack of cutaneous involvement.
However, a new subset of drug-induced LE is characterized primarily by cutaneous
disease.36 The interval to develop the symptoms is variable and symptoms typically worsen
the longer the patient is maintained on the implicated drug.37 Drug induced cutaneous LE

usually improves within days or few weeks after discontinuation of the causative agent,
which is the main therapeutic intervention.36
Drug-induced cutaneous vasculitis usually starts with a rash, which evolves from red
macules to papules turning purpuric.38 There is no standard approach to the treatment
of drug-induced vasculitis. If drug discontinuation is not needed, in most cases topical
often lead to the prompt relief of symptoms.39
In general, for decisions on treatment continuation, the assessment of benefit versus harm
must be considered in the context of the nature of the condition for which the intervention
is used.33 For many of the patients using etanercept, the treatment alternatives may be
scarce and treatment discontinuation in case of mild to moderate adverse events should
events was not described, although in the majority of cases etanercept treatment was
cessated. Since these cases are specifically selected for publication, the described need for
treatment discontinuation cannot directly be reflected on daily practice. This is illustrated
by a prospective study with rheumatoid arthritis patients on dermatological adverse
events of TNF-α antagonists, in which all of the occurred events were treated regularly and
treatment was continued.12 The attribution of reasons for discontinuation is complex and
discontinuation may be due to mild but irritating side effects, toxicity, lack of efficacy, nonmedical reasons or a combination of causes.14 Evidence is needed on whether reducing
the intensity of the intervention will help avoid the adverse effects or whether there is a
treatment strategy that can prevent adverse effects.14
Conclusions
It is generally known that the skin is the organ most frequently affected by adverse drug
reactions and this is probably also true for etanercept. Although the adverse events
are usually mild, some reactions are serious and even potentially life-threatening.
Furthermore, they can occur as part of a spectrum of multiorgan involvement. Therefore,
all drug-associated cutaneous abnormalities should be carefully evaluated.40
Etanercept is associated with a wide variety of dermatological adverse events of which
many were described in study reports, but also numerous exceptional cases were
described in case reports. Although case reports are low in level of evidence, they are
considered vital early warnings that raise suspicions and should incite further confirmatory
investigations.41
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not be encouraged. In most of the case report/ case series the severity of the adverse

C hapter 4

corticosteroids, NSAIDs and antihistamines suffice. These agents are prescribed since they

Better conducted and reported studies of harms are certainly needed and improvements
will help to make systematic reviews of harms more accurate.33 For this matter large
prospective registry studies could be valuable tools, since they are able to monitor adverse
effects of systemic treatments, with particular attention to long-term and rare adverse
events.42
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Introduction
Not all psoriasis patients who start biological therapy are treated satisfactorily:
effectiveness may be too limited, serious side-effects may occur or treatment may be
otherwise intolerable. When treatment optimization has failed or is impossible, the next
Etanercept, efalizumab, infliximab and adalimumab are registered biologics for psoriasis,
although marketing authorization of efalizumab was recently suspended for safety
considerations. Although the excellent phase III trial results1-3 appear less impressive in
routine practice, the biologics have enriched the treatment armentarium. Following
high costs and often strict reimbursement criteria,4 they form the end of the therapeutic
When a biologic fails, however, switching to another biologic is common, despite limited
evidence.
Our purpose was to provide evidence on effectiveness and tolerability of switching
between biologics for psoriasis in daily practice. Also, we compared characteristics of
patients continuing, stopping or switching their first biologic.

Patients and methods
Since the first registration in 2005, we have used biologics in routine practice in our
psoriasis referral centre. Consistent data collection on demographics, effectiveness,
quality of life and safety resulted in a prospective biologic registry comprising over 3 years
of routine experience with biologics for psoriasis. All consecutive patients who meet the
Dutch reimbursement criteria4 and have no contraindications after screening are included.
We analyzed data of patients in the registry who switched between biologics. We also
analyzed characteristics of all patients in the registry to compare them between patients
either successfully treated or not. All patients gave consent by not opting out.
Etanercept has mostly been the first choice as it appeared more effective than efalizumab;
adalimumab has been registered only recently, and infliximab is used second line for
logistical reasons. Etanercept was mainly prescribed continuously at 50 mg biweekly, or
when possible once weekly.5 Adalimumab was dosed at 40 mg every other week with
interval shortening if necessary (15% of our patients). Infliximab was dosed approximately
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step might be another biologic.

5 mg-1 every 8 weeks after loading and with premedication.6 Efalizumab was dosed at 1
mg-1 weekly. Most patients used concomitant topical therapy. Effectiveness was measured
by improvement in Psoriasis Area and Severity Index (PASI): <50% was considered
nonresponse. If a 50% improvement from baseline PASI was not reached after 3 months,
topical therapy and/or methotrexate was added, the dose was adjusted or, in consultation
with the patient, a switch to another treatment was made. This regimen was also applied
after switching. Switching was done after an appropriate wash-out period.

Results
The registry enrolled 122 patients (October 2008): 85 continued their first biologic, 24
switched and 13 stopped (Table 1). There were no substantial differences in sex, age, body
mass index (BMI), disease severity at baseline or percentage of patients with psoriatic
arthritis between the patients who continued, stopped or switched.
Eight patients switched from etanercept to efalizumab (see Table 2): six were etanercept
nonresponders and two lost response later. Only one patient responded to efalizumab.
Four other patients subsequently switched from efalizumab to adalimumab, three with
good results. Two other patients switched from efalizumab to methotrexate and the third
switched back to etanercept plus low-dose methotrexate. No serious adverse events
occurred. One patient switched from etanercept to infliximab. He was a nonresponder
despite added low-dose methotrexate. He has now been treated with infliximab for 6
months with improving results.
Seven patients who failed etanercept switched to adalimumab, two were etanercept
nonresponders and three lost response later, and two other patients stopped for nonresponding pre-existing arthritis. All patients are still being treated with adalimumab, up
to 9 months (two just started). No serious adverse events occurred.
One patient responded insufficiently to infliximab and switched to adalimumab.
Adalimumab was continued despite limited results; his psoriasis was known to be very
treatment resistant. Adverse events were mild.
Seven patients switched from efalizumab to etanercept: three were efalizumab
nonresponders and three lost response later. The seventh patient developed a nonspecific
drug eruption after 6 months. All patients responded very well to etanercept therapy
which they are still receiving (mean 25 months). Adverse events were mild.

Conclusion and discussion
We conclude that unsatisfactory results with one biologic do not predict the response to
another biologic, even when both are tumour necrosis factor-α inhibitors. Only switching
from etanercept to efalizumab was mainly unsuccessful, but considering efalizumab’s
biologic.
A limitation of the study is that treatment was not standardized, randomized or blinded.
However, our data are ‘real world’ data resulting from daily practice and show the effect
of switching resulting from routine decision making. Further, the effectiveness data in our
study have been presumed to be solely the result of treatment. However, this situation
Switching is prescribed at a moment when patients are doing relatively poorly and they
will probably do better again at a later time point, called a regression-like effect.7
Why patients respond to one biologic and fail to respond to another remains unclear. A
partial explanation might be medication doses that are weight based vs. fixed doses.8
However, there was no difference in mean BMI of our patients who continued their first
biologic compared with patients who stopped for ineffectiveness. Another factor might be
the formation of neutralizing antibodies against some biologics, which has been shown,
for example, in patients with rheumatoid arthritis.9 This was not analyzed in our patients.
Pharmacological differences between therapies and genetic predispositions of patients
may provide more clues as to why patients respond to one biologic and fail to respond
to another. Both these aspects need further investigation; if a patient’s response may be
predicted in advance, the number of treatment failures can be reduced and thereby the
burden of disease.
For more solid evidence regarding switching biologics for psoriasis, long-term data of
large patient groups are needed. Promising is Psonet, an initiative of national psoriasis
registries in Europe cooperating in combined analyses.10 In the end, a treatment algorithm
for the use of biologics in psoriasis should be developed and maintained.
Acknowledgements
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status this is no longer relevant. All other patients are still being treated with their second
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Table 1. Demographic data of all patients in the biologic registry.
a
Hepatitis B infection, gastrointestinal bleeding, psychological disturbance and several subjective conditions, nonspecific drug eruption and
arthritis (n= 2) bDesire to have children, noncompliance, complete remission, unkown.
Missing data: disease duration 1.6%, missing BMI 9.0%, missing PASI 4%, missing BSA 11.5%, missing Skindex 18% and missing presence of psoriatic
arthritis 2.5%. All other parameters were complete for 122 patients. SD, standard deviation; PASI, Psoriasis Area and Severity Index; BSA, Body
Surface Area; BMI, Body Mass Index.
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Table 2. Results of patients who switched to a second biologic for ineffectivess (primary or secondary) of the first biologic.
BMI, body mass index; PASI, Psoriasis Area and Severity Index; ETN, etanercept; IFX, infliximab; EFZ, efalizumab; ADM, adalimumab; MTX,
methotrexate (dose in mg weekly).

M/26

M/69

A8

C3

F/27

A7

C2

18.2

M/37

A6

M/59

M/43

A5

F/37

M/44

A4

B1

M/57

A3

C1

-

M/59

A2

ETN

ETN

M/49

A1

34.3

First
biologic

Patient Sex/age BMI,
(years) (kg m-2)

C hapter 7

135

References
1.

de Groot M., Appelman M, Spuls PI et al. Initial experience with routine administration of
etanercept in psoriasis. Br J Dermatol 2006; 155: 808-14.

2.

Selenko-Gebauer N, Karlhofer F, Stingl G. Efalizumab in routine use: a clinical experience. Br J
Dermatol 2007; 156 (Suppl. 2): 1-6.

3.

Warren RB, Brown BC, Lavery D et al. Biologic therapies for psoriasis: practical experience in a
U.K. tertiary referral centre. Br J Dermatol 2009; 160: 162-9.

4.

Driessen RJ, de Jong EM, de Rie MA et al. Analysis of 3-year national reimbursement application
data on etanercept and efalizumab for psoriasis. Br J Dermatol 2008; 159: 760-1.

5.

Papp KA, Tyring S, Lahfa M et al. A global phase III randomized controlled trial of etanercept in
psoriasis: safety, efficacy, and effect of dose reduction. Br J Dermatol 2005; 152: 1304-12.

6.

Lecluse LL, Piskin G, Mekkes JR et al. Review and expert opinion on prevention and treatment
of infliximab-related infusion reactions. Br J Dermatol 2008; 159: 527-36.

7.

van Vollenhoven RF. Switching between anti-tumour necrosis factors: trying to get a handle
on a complex issue. Ann Rheum Dis 2007; 66: 849-51.

8.

Clark L, Lebwohl M. The effect of weight on the efficacy of biologic therapy in patients with
psoriasis. J Am Acad Dermatol 2008; 58: 443-6.

9.

Wolbink GJ, Vis M, Lems W et al. Development of antiinfliximab antibodies and relationship to
clinical response in patients with rheumatoid arthritis. Arthritis Rheum 2006; 54: 711-5.

10.

Lecluse LL, Naldi L, Stern RS et al. National Registries of Systemic Treatment for Psoriasis and
the European ‘Psonet’ Initiative. Dermatology 2009; 218:347-356.

8

National registries of systemic
treatment for psoriasis and the
European ‘Psonet’ initiative.
LLA Leclusea, L Naldib, RS Sternc, PhI Spulsa
On behalf of the Psonet study network
Picardo Md; Schmitt-Egenolf Me; Garcia-Doval If; Ormerod ADg; Chosidow Oh;
Dupuy Ai; Correia Oj; Augustin Mk; Cohen ADl; Davidovici Bm; Halevy Sn ;Nijsten To; ; Figueiredo Ap
a

Department of Dermatology, Academic Medical Center, University of Amsterdam, Amsterdam,
the Netherlands
b
c

Centro Studi GISED, Ospedali Riuniti di Bergamo, Bergamo, Italy

Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, USA
d

e

San Gallicano Dermatological Institute IRCCS, Rome, Italy

Department of Public Health and Clinical Medicine, Dermatology and Venereology, Umeå University, Umeå, Sweden
f
g
h

Complejo Hospitalario de Pontevedra, Pontevedra, Spain

Department of Medicine and Therapeutics, University of Aberdeen, Aberdeen, UK

Université Pierre-Marie-Curie Paris VI and Service de Dermatologie-Allergologie, Assistance Publique-Hôpitaux de
Paris, Hôpital Tenon, Paris, France
i

Université Paris 7 Diderot and AP-HP,Saint-Louis Hospital, Dermatology Department, Paris, France
j

k

Centro Dermatologia Epidermis, Porto, Portugal

Cvderm - German Center for Health Services Research in Dermatology Dept. of Dermatology, University Clinics of
Hamburg, Germany
l

Department of Quality Measures and Research, General Management, Clalit Health Service

and Siaal Research Center for Family Medicine and Primary Care, Faculty of Health Sciences, Ben-Gurion University
of the Negev, Beer-Sheva, Israel
m
n

Kaplan Medical Center, Dermatology Unit, Rechovot, Israel

Department of Dermatology, Soroka University Medical Center, Faculty of Health Sciences,
Ben-Gurion University of the Negev, Beer-Sheva, Israel
o

Department of Dermatology, Erasmus MC, Rotterdam, The Netherlands
p

Department of Dermatology of University Hospital, Coimbra, Portugal

Dermatology 2009; 218:347–356

Abstract
About 11 million people suffer from psoriasis in Europe. This chronic condition may have
a dramatic impact on quality of life. About 20% of patients may need systemic treatment
to effectively control their disease activity. The introduction of biologics greatly increased
the options of systemic therapies for psoriasis. However, clinical experience with newer
systemic therapies is relatively limited and available data are mostly derived from shortterm phase III trials. Except for PUVA and cyclosporine, long-term safety data from formal
postmarketing studies are also largely lacking for conventional treatment options.
Registries provide one mechanism to monitor the long-term safety and effectiveness
of treatment in the ‘natural environment’. Several European countries have established
registries to collect data on systemic psoriasis treatment. Even though different in some
aspects of study design and monitoring, the registries share a number of common features:
they include all the biological drugs and sometimes all the licensed systemic agents for
psoriasis, and they observe the patients for a defined period of time irrespective of the
drug given.
Combining the results from these registries would increase their power and impact. We
are developing an international collaboration called ‘Psonet’, that will perform a joint
analysis of data from 9 individual national psoriasis registries.

Introduction and Rationale
The prevalence of psoriasis in Europe is about 1.5%.1 It is estimated that in Europe (year
2000), about 11 million people suffer from psoriasis, a condition that has a dramatic
impact on the health-related quality of life.2;3 About 10-20% of affected patients suffer
adequate control.
No single treatment is completely safe, and most conventional therapies, like methotrexate,
cyclosporine and photo(chemo)therapy, are associated with specific short- and long-term
adverse effects. In general, the likelihood of serious adverse events such as liver or renal
toxicity and cancer development is dose dependent; moreover, some adverse effects such
In recent years, a number of molecules which specifically target steps deemed to play
a crucial role in the inflammatory process of psoriasis have been developed with the
hope that they will be more effective and less toxic treatments for psoriasis.4 At present,
the molecules which are often referred to as ‘biologicals’5, include agents that modulate
T cell functions by acting on costimulatory molecules, e.g. efalizumab or alefacept, and
antagonists of the pro-inflammatory cytokine tumour necrosis factor α, e.g. infliximab,
adalimumab and etanercept. These drugs have entered the European market registered
by the European Medicines Agency (EMEA) for the ‘treatment of moderate to severe
plaque psoriasis in adults who do not respond or present contra-indications or intolerance
to other systemic therapies, including cyclosporine, methotrexate and/or PUVA therapy’.
Quite paradoxically, such an indication is not supported by firm evidence from available
preregistration randomized clinical trials, where patients with moderate to severe psoriatic
patients were included without any consideration of previous responses to conventional
systemic agents. Such an indication may translate into patients treated with biological
agents in Europe, who have a higher co-morbidity rate or are clinically more complex than
patients studied in preregistration trials. In addition, most randomized clinical trials of
biologicals last for no longer than 24 weeks. Besides that the limitations of randomized
clinical trials to rule out safety issues are well known, spontaneous notification of adverse
events is not an efficient way to assess safety either, since it is charged with significant
underreporting of events and lacks any opportunity to relate the events to the number of
treated patients.
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from severe or complicated disease requiring phototherapy or systemic treatment for

New therapeutic options for the treatment of psoriasis create an increasing need for longterm observational studies and comparative trials in real-life situations.6
The need for long-term data on biologics could not be covered with ‘extension studies’
that usually follow specialized populations and are not lasting for the long term.
In view of the problems mentioned above, regulatory agencies, such as the Food and
Drug Administration, mandate the conduct of postmarketing phase IV studies for newly
registered drugs.7 Although pharmaceutical companies have made commitments to
initiate such long-term safety studies, these commitments are rarely accomplished
in a satisfactory way. It has been documented that only 37% of the postmarketing
commitments taken with the Food and Drug Administration were completed in due time.8
This unsatisfactory situation has been the subject of substantial debate and has resulted
in legal changes in the USA.8
It has been proposed that registries involving a long-term follow-up of registered patients
could provide long-term safety and effectiveness data of systemic psoriasis treatment in
routine practice.9 In spite of their likely benefits, remarkably little is available in terms of
extended administrative or clinical registries specific for psoriasis.7
Objectives that can be addressed by registries are:


investigation of the clinical effectiveness of systemic treatments for psoriasis in a
population context;



identification of prognostic factors that can help in predict the response to
systemic treatments as well as in predict adverse events;



monitoring of adverse effects of systemic treatments, with particular attention to
long-term and rare adverse events, including infections, lymphomas and other
cancers;



creating benchmark data for quality assurance of the medical service;



in a chronic disease, such as psoriasis, to provide an evidence base for the trade-off
between risks and benefits of interventions in ‘real world’ practice over the longer
term.

A major advantage of registries over industry-driven observational postmarketing studies
is that registries follow patients irrespective of treatment continuation with a specific
drug. Patients are enrolled when a certain drug is started, but the follow-up does not end
when the drug is discontinued.10

There are several local and national registries in Europe which collect data on systemic
treatment for psoriasis; these efforts are particularly advanced in Sweden and Italy.
Even though different in some aspects of study design and monitoring, the registries share
a number of common features: they include all the biologicals and in several instances all
the licensed systemic agents for psoriasis, and they observe the patients for a defined
across several countries could be a powerful source of robust information on systemic
drugs for psoriasis 9. For this purpose, an international collaboration has been established
in Europe, under the label of ‘PSONET’. It will combine data from individual registries of
several countries.
We will first summarize the national initiatives participating in the Psonet collaboration
initiative.
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period of time irrespective of the drug given. The merging of data from these registries
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NATIONAL INITIATIVES
Italy
In Italy a national registry, called ‘Psocare’, has been established by the Italian Drug
Agency in collaboration with the Italian Dermatological Societies and the Study Centre
of the Italian Group for Epidemiologic Research in Dermatology. The registry has already
collected data from over 12,000 psoriasis patients (March 2008).11;12 Almost half of these
patients were treated with a biological, the others with conventional systemic treatments.
One of the major advantages of the Italian system is the establishment of a country-wide
network involving all the reference psoriasis centres and the compulsory registration of
patients within the network, which minimizes selection bias.
The patients are assigned a unique code and provided with a card (psocard) needed to fill
in prescriptions for the treatments under study. The follow-up process consists of visits at
week 8, 16, 32, 52, 78, 104 and 208 subsequent to therapy commencement.
All consecutive patients receiving a first prescription for any of the systemic treatments
for psoriasis- photochemotherapy, cyclosporine, acitretin, methotrexate, efalizumab,
etanercept, infliximab - or any other new systemic treatment approved for psoriasis are
enrolled. Enrolled patients are followed, even if a patient discontinues the initial systemic
therapy. Data collected are demographic data, comorbidities, clinical dermatological
history, previous treatments undergone by the patient, the severity of psoriasis at entry
baseline, the tests undergone by the patient and dosage of the drug prescribed for the
treatment of the psoriasis. Updates are made at regular time intervals on current treatment
and on the course of the psoriasis, as well as any other event, hospitalizations or specialist
visits undergone by the patient and (possibly) associated with the treatment. The logistical
part of the registry is carried out using a web-based program which can be filled in online
by the dermatologists.
Sweden
Sweden also has an already fully functioning web-based registry, called ‘PsoReg’, which
collects data on systemic treatment for psoriasis.13 This registry is based on voluntary
participation of dermatologists.
The program can offer both real-time pharmacovigilance and support to clinicians in
their day-to-day management of psoriasis patients. The idea of the developers is that to
succeed, a register needs to provide benefits to the user: time invested in the registration

needs a pay-back. At this point, PsoReg provides a structured electronic medical record
for psoriasis care, and statistical, reporting, and search functionality will follow shortly. The
first page of the register ‘Admission’ needs to be filled in on the first visit only, containing
the age of onset and its circumstances and former psoriasis treatments as well as former
(not ongoing) morbidities of special interest, such as lymphoma, skin cancers, and severe
filled in on every consecutive visit. The side effect report incorporated in PsoReg can
be forwarded digitally to the authorities by the push of a button. This is not only active
pharmacosurveillance, but also a usability incentive which helps to integrate PsoReg into
everyday care.

The Academia Española de Dermatología y Venereología in agreement with the
Agencia Española de Medicamentos y Productos Sanitarios will soon launch a registry
(Biobadaderm) in Spain. It has already received ethical approval, and the electronic form
that will be used for data collection is completely developed (it is a modified version of the
database already in use by rheumatologists in the Biobadaser initiative14). At the moment,
9 hospitals will voluntarily participate. All of them are already including patients receiving
systemic therapy. A start in 2008 is aimed at. It is designed as a retrospective as well as
prospective cohort study with the main aim of assessing the safety of biological drugs.
Patients that have started therapy with biologicals in each centre since January 2005 will
be included. The control cohort will be formed by a random sample of patients starting
phototherapy in the same centre (for retrospective controls), and a systematic sample of
those starting other systemic therapy (for prospectively collected controls). It is estimated
that data on 5,700 person-years in each group will be collected at the end of the 5th year.
Funding will come from the Academia Española de Dermatología y Venereología, the
government and pharmaceutical companies.
United Kingdom
Partnered to the established and successful BSRBR register of biologicals in rheumatoid
arthritis, the UK has established a nationwide registry, called ‘BADBIR’, that collects data
on biological treatments and conventional treatments including PUVA.15 The register is
web based and is currently running with active data collection and being rolled out to all
centres in the UK that prescribe biologicals. The register is a prospective cohort study, it
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concerns two cohorts and compares patients treated with biologicals to a control group
with similar disease characteristics but exposed only to non-biological systemic therapies.
The comparison group would include patients treated with PUVA, methotrexate,
cyclosporine and acitretin. Aims are to quantify long-term safety as well as effectiveness.
Primary endpoints include cancer, especially lymphoma, melanoma, non-melanoma skin
cancer, especially squamous-cell carcinoma, demyelinating disease and tuberculosis.
A number of subsidiary questions will also be addressed; they include differences between
these agents, multiple agents used concurrently or in sequence in terms of serious adverse
effects. Further, it is proposed that the register will seek to identify all available data on
patients who become pregnant on treatment and to follow up the outcome of those
pregnancies. Subject to prescribing patterns, the goal is to recruit 4,000 patients under
conventional treatments and 2,000-4,000 on each biological intervention (depending
on the uptake of these drugs in clinical practice). This registry is supported by the British
Association of Dermatologists and sponsored by pharmaceutical companies.
France
France currently lacks any official network devoted to pharmacosurveillance of
biologicals. However, there is a system of spontaneous notification of severe events
during anti-tumour-necrosis-factor-therapies, e.g. Legionella infections, called ‘RATIO’.16
This is supported by both government and industry. There are also several initiatives in
this area, like Club Psoriasis, a new study group instituted in 2006. A postapproval study
is requested by the French ‘Commission de la transparence’, and some pharmaceutical
companies agreed to cooperate. In fact, 2 directions are still debated in France. One is a
prospective national psoriasis longitudinal closed cohort study devoted to surveillance of
skin cancers (non-melanoma skin cancer and melanoma). The aims of this project are to
gain information on the incidence of skin cancers in patients exposed to any biological
agent or cyclosporine versus non-exposed patients (the duration of prior exposition to
methotrexate will be taken into consideration), predictive factors and the natural history.
The study duration will be 6 years, and the number of patients needs to be calculated.
Visits will be every 6 months during 3 years and then every year for 3 years. Participating
dermatologists will be paid per included patient. The second is a retrospective cohort,
followed by the prospective one. Potential grants will come from the French drug agency,
cancer leagues and the French Society of Dermatology.

Israel
In Israel there is a psoriasis surveillance system, which was started on January 1, 2007.
Since then, 875 patients who started a new systemic medication or phototherapy have
been followed prospectively (acitretin n = 199, methotrexate n = 217, etanercept n = 104,
infliximab n = 19, alefacept n = 11, adalimumab n = 87, efalizumab n = 17, PUVA n = 48).
co-existent arthritis.
The Psoriasis surveillance system in Israel is based on a health maintenance organization,
Clalit Health Services (CHS). CHS is Israel’s largest health management organization and
insures 3.8 million persons, which represent 54% of the total Israeli population. CHS
has a comprehensive computerized database that has continuous real-time input from
In the current study, data are collected using datamining techniques utilizing the CHS
database. The Psoriasis study in Israel was approved by a hospital-based ethical committee,
which granted the access to the electronic data set.
A cohort of 15,403 patients with psoriasis has been identified in CHS. In this cohort each
patient who is prescribed for the first time during his/her illness one of the biological
agents, acitretin or methotrexate, or who starts phototherapy is entered into the study.
A longitudinal follow-up of the patient is performed every 6 months to monitor serious
adverse events, especially opportunistic infections, diagnosis of cancer, autoantibody
production and organ involvement or failure (liver, kidney, heart, haematological,
musculoskeletal, lung) requiring hospitalization.
Portugal
Portugal is also prepared to start a registry. It will begin in a first phase within 3 centres
localized one each in the south, the centre and another in the north of Portugal. The
registry will be based on a comprehensive computerized database that also supports
the Pharmacy and Therapeutic Committee of the main and bigger Portuguese hospitals.
The mentioned computerized database is under the supervision of the Clinical Director
of those hospitals. In this way, any change in the prescription of biologicals (withdrawal,
changes in therapeutics or treatment of adverse effects) both for psoriasis and rheumatic
diseases will be detected and registered, and therefore pharmacists and clinicians
have all the information needed to study and do the follow-up of these cases. With this
methodology, all the adverse effects of biologicals that occur in hospitals can be traced.
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The cohort also includes patients with psoriasis who started a biological treatment for

This model can easily be implemented in the majority of Portuguese hospitals. Support
will be given by the Portuguese Government using a grant for that purpose.
Germany
In Germany, a national psoriasis registry, ‘PsoBest’, has been established in December 2007,
which will document the long-term course of patients administered a defined biological
or conventional systemic drug for the first time (fumaric acid, methotrexate, cyclosporine
A, efalizumab, etanercept, infliximab and adalimumab). Four hundred and fifty-nine
psoriasis centres (clinics and office-based dermatologists) are included, and 3,500 psoriasis
patients with and without arthritis will be followed for 5 years after starting biological or
other systemic therapies for psoriasis. A patient will be included at the first initiation of
the treatment and will remain in the registry for 5 years, regardless of the subsequent
therapy. Major outcome criteria include effectiveness in the long term, that of combined/
alternating treatments and under comorbidity conditions, patient-defined benefits and
quality of life, maintenance doses, prediction of response and safety. Follow-ups will be
every 3 months, comprising patient and treatment characteristics, clinical parameters,
patient-defined benefit, quality of life and adverse events. Standardized questionnaires
will be administered to the patient and to the dermatologist 12 times at the dermatology
centres. At interim intervals, patients are directly contacted another 9 times by mail.
Requirements of EMEA guidance volume 9a and of relevant international guidelines on
outcome research in observational studies are incorporated. Scientific quality is assured
by an advisory board, by the AWMF (Arbeitsgemeinschaft der Wissenschaftlichen
Medizinischen Fachgesellschaften), EMEA and BfArM (Bundesinstitut für Arzneimittel und
Medizinprodukte) consultation and by DIN ISO 9001:2000 certification. Descriptive reports
will be generated regularly, hypotheses will be tested e.g. by MAN(C)OVA, multiple/
logistic/ survival regression and multilevel modelling. Comparisons between cohorts will
be achieved by propensity score matching.
The Netherlands
In the Netherlands until now, there have been only local initiatives to collect data on
systemic therapies for psoriasis. Two academic centres, Radboud University Nijmegen
Medical Centre and the Academic Medical Center in Amsterdam, have separately built
an electronic database with data on patients who have been treated with biologics, since
their registration for psoriasis. Some of these data are published already.17-19 Recently

the set-up of a national registry has been started by adjusting the local registries. The
programme is in a very early stage, but fast realization is aimed at. The registry will be on a
voluntary base and especially academic centres will participate to start with.

Purpose
The ‘Psonet’ initiative is a prospective observational cohort study that integrates data
from independent national psoriasis registries of 9 European countries. In 2005, the
Study Centre of the Italian Group for Epidemiologic Research in Dermatology obtained a
Psonet is designed to perform coordinated postmarketing surveillance studies of systemic
psoriasis therapies to monitor the effectiveness and safety of these treatments in clinical
practice, for instance to identify factors that predict adverse effects of systemic agents for
psoriasis. By combining data from multiple registries, the network will have greater power
in assessing safety and effectiveness than a single country’s registry.
Set-Up
Countries participating in Psonet are France, Germany, Israel, Italy, the Netherlands,
Portugal, Spain, Sweden and the UK. A minimum set of data to be collected by all
participating registries as well as recruitment methods and follow-up procedures, are
defined by an interactive process among investigators.
Most data integrated in the Psonet registry are primary data (collected for direct purposes
of the registry 20, some are secondary. For instance in the Israelian registry, the data are
collected by data-mining from a national health service registry.
Dermatologists at the participating centres will collect data as part of clinical care for
included patients. All consecutive eligible patients (those who consent) should be
enrolled to minimize selection bias. Eligibility for enrolment in the Psonet cohort requires
treatment with systemic therapies for psoriasis. In most registries, data collection will be
web based and often in real time.
For Psonet, internal comparison groups, often stratified by type of treatment, will be
utilized. For internal comparisons, analyses of event occurrence in groups defined by
different dosages/duration of treatment and/or different drugs will be performed. External
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comparison of event rates to selected external population samples will also be performed.
For rare events such as cancer incidence, only marked increases in incidence (i.e. twice or
more) compared to the general population are likely to be detected and considered as
robust, particularly given the potential selection biases in our cohort.
Therapies
The systemic therapies considered in Psonet are methotrexate, PUVA phototherapy,
cyclosporine, fumaric acid, etanercept, efalizumab, infliximab, and adalimumab. Collection
may be limited to biological agents in some countries (table 1). To be eligible, patients
must receive at least one single dose of one given systemic treatment for the first time.
Once enrolled, they will be followed independently of subsequent therapies received.
Population
The study population will consist of all subjects with active psoriasis in participating
centers who receive a specific systemic agent for the first time for their disease. Only
patients enrolled in a national registry will be included in the Psonet cohort. There are no
restrictions regarding age, comorbidity and comedication and number of prior systemic
treatments.
Data
For the proposed common variables to be collected, see table 2. All national registries can
collect additional elements for individual analysis if desired.
According to adverse event, additional information may be requested from medical
records or the patient.
Follow-Up
Our goal is to have an active follow-up (at least 2 contacts/year) of all enrolled patients,
irrespective of the subsequent therapy. We hope to achieve a follow-up of at least 80% of
surviving patients for 5-year. Patient retention is especially important to prevent selective
loss to follow-up. Experiences from a European collaboration of rheumatology registries
have shown that drop-out rates are low.10

Data to be collected at baseline visit
Demographics and constitutional variables
Age
Gender
Height
Weight
Psoriasis characterization
First diagnosis
Previous systemic treatments
Type of psoriasis at entry
Articular syptoms
Comorbidity
Infections
Cancer
Kidney and liver disease
Medical status
Current treatment and dose
Comedication
Data to be collected at follow-up visits
Assessment of response to treatment
e.g. Psoriasis Area and Severity Index, body surface area, Physician Global
Assessment
Safety assessment
Relevant adverse events associated with treatment
Hospitalizations and cause for hospitalizations
New diagnoses of cancer
New diagnosis of infection leading to specialist consultation or hospitalization
Therapies
Current treatment and dose
Reason for discontinuation of therapy if applicable
Alternative therapy if applicable
Change in comedication

Table 2. Common data variables to be collected at baseline and follow-up visists

Consent
Patient will be informed that his/her medical records will be anonymously utilized for an
international observational study. Informed (written) consent will be obtained.
Detailed arrangements concerning data ownership and security are being negotiated.
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Smoking

Data Handling
At regular intervals, common data elements from participating national registries will
be transmitted to Psonet for inclusion in a centralized database. The International
Coordinating Committee will manage the data and ensure that data confidentiality is
maintained. Consistency checks of the data will be performed, and simple descriptive
tables of the data collected will be prepared and circulated among participants after each
update.
Analyses
Initially, descriptive analyses will be performed. Subsequently, hypothesis-driven analyses
will be made using, as appropriate, more advanced analytical methods, e.g. multivariate
models.
An overall description of the patient outcomes stratified by age and sex as well as
predictors of response and risk for each systemic agent will be regularly prepared.
We will compare relative rates of adverse events among systemic treatments. For rare
events such as cancer incidence, only marked increases in incidence (i.e. twice or more)
compared to the general population are likely to be detected and considered as robust,
particularly given potential selection biases in our cohort. In addition, analyses will be
aimed at:
-

evaluating the safety and efficacy of treatment in patients generally excluded from
clinical trials, e.g. patients with multiple diseases, older subjects, etc;

-

identifying prognostic factors for response;

-

identifying characteristics of patients less likely to respond and more likely to
experience complications and adverse events.

Comparisons with data from external source databases may also be considered. In
countries/regions covered by cancer registries, standardized incidence ratios for
lymphoma and other cancers may be computed (i.e. the ratio between the observed
number of cases and the expected number using the sex- and age-specific incidence
data from the cancer registry). For severe infections and other possible events of interest,
observed and expected hospitalization rates, using hospital admission data, may be useful
for comparison. We will consider other data sources to determine expected numbers of
adverse events such as the literature, ad hoc surveys and clinical trial results.

Among the factors we will consider to evaluate the likelihood that observed adverse
events are related to a therapy, there are the temporal relation between administration,
dose-response relationships, biological plausibility, confounding effects of the disease
itself and other treatments.

in charge of reviewing safety data and which will help prepare periodic safety reports. This
committee will also be in charge of setting up procedures for the prompt identification
and investigation of unexpected serious adverse events.
Current status
be addressed. For example, mechanisms to maximize patient retention are not yet fully
elaborated.
The adequacy of funding by the Study Centre of the Italian Group for Epidemiologic
Research in Dermatology for all efforts is not clear. Additional funds from government
foundations or a consortium of pharmaceutical companies may be needed.
Conclusion
Registries for psoriasis treatment are very necessary to compile the long-term data that
are now missing for the various systemic psoriasis therapies. A comparable international
collaboration of rheumatology registries10 has shown promising results. Rheumatologists
prescribing biologic agents are now better informed on the balance of their benefits and
risks. Pharmaceutically initiated post-marketing phase IV studies for newly registered
drugs are not sufficient to create long-term data since these studies lack the possibilities
of comparing the safety and efficacy of alternative therapies and do not compare new
treatments to established therapies.
The Psonet initiative fits well the requirement for a pro-active surveillance of drug safety
recently promoted by the EMEA. Psonet has been registered as a European contact network
within the program recently issued by the EMEA called European Network of Centres of
Pharmacovigilance and Pharmacoepidemiology. Psonet is an investigator-initiated effort
committee maintaining its independence. To communicate advancement and results a
website has been launched, www.psonet.eu.
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Although the set-up of Psonet is quite advanced, there are still some major issues to
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The steering committee has appointed an International Safety Review Board which will be
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Abstract
Background A large number of clinical measures of psoriasis are used in clinical trials
and daily practice. These measures lack uniformity and validation. Valid outcome and
severity measures for psoriasis are a pre-requisite for fully informative clinical research and
evidence based medicine.
Purpose To identify all clinical measures of psoriasis severity and outcome in use and to
evaluate the quality of these measures using clinimetric criteria.
Results We identified 53 separate clinical measures and they were regrouped into
11 measures for quality analysis. No measure could be scored on all items used in the
clinimetric analysis. The Lattice System Physician’s Global Assessment and Physician’s
Global Assessment were most highly noted.
Conclusions None of the psoriasis measures is adequately validated. The Psoriasis Area and
Severity Index is the most commonly used clinical measure in research, but has substantial
limitations including low response distribution, no consensus on interpretability and low
responsiveness in mild disease. Nevertheless, because of its widespread use the Psoriasis
Area and Severity Index permits some degree of comparison of results among clinical
trials.
Overall, no best instrument was identified and different situations may call for different
measures.

Introduction
To measure disease severity and effectiveness of therapies, good clinical psoriasis measures
are a necessity. For psoriasis the range of severity and outcome measures is extensive and
they lack uniformity and validation.
quality of life.1 Since there are no biomarkers available to assess disease severity, clinical
measures are used in clinical trials and daily practice to measure severity and treatment
response. These measures are also used to categorize disease severity and to allocate
resources for instance considering reimbursement criteria.2;3
A systematic review of clinical psoriasis measures in randomized clinical trials (RCTs) up
poor standardization of outcomes in clinical trials, there is lack of validation of the used
measures. Another review showed that no available measure fulfilled all requirements of a
validated instrument for disease assessment.5 Subsequent reviews concluded that there is
no ‘best’ outcome or severity measure for use in clinical trials.6;7
The focus of severity measures is the discriminant ability between severity levels of
psoriasis, whereas outcome measures should be able to detect changes as a result of
treatment. Both types of measures must have the properties of validity and reliability. The
ideal measure is clearly defined with maximum objectivity, universally applicable, is easy
to use, flexible and has clinical significance.8;9 The availability of such a measure seems
utopian and therefore it is necessary to know the quality and validity of the existing clinical
measures. This information is important since consequential decisions are based on the
scores of these measures. Signaling imperfections of the measures may lead to improved
outcome and severity measures and as a result in better decision making in patient care.
The aim of this systematic research was to update the list of all clinical psoriasis measures
and to evaluate their quality in a clinimetric way.

Methods
Search strategy
To update the list of all clinical psoriasis measures a Medline search was conducted in
May 2007, using the term ‘psoriasis’ in combination with the clinical severity measures
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to 2000, identified no less than 44 different clinical measures used for psoriasis.4 Besides
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Psoriasis is a common disease with a high burden of disease and substantial impact on

“PASI/ psoriasis area and severity index”, “BSA/ body surface area”, “PGA/ physician global
assessment”, “patients global assessment”, “skin index” and “SAPASI/ self assessed PASI” to
retrieve an initial list of existing clinical outcome measures. An additional Medline search
with “psoriasis” and ‘’Randomized Controlled Trials” was conducted limited to the years
2000 - 2007.
To evaluate the found measures on the quality criteria, a search in Medline, Embase, Central
and DARE was conducted, with “psoriasis” and an extensive validation filter created by a
clinical librarian (Table 1).
Selection
For the list of the clinical psoriasis measures all studies including instruments that used
clinical physical examination to measure psoriasis severity were eligible. Composite,
symptom and/or HRQoL measures were excluded. We excluded direct physical measures
such as those using ultrasound, laser Doppler velocimetry, transepidermal water loss
and stereoimage optical topometry in this review. These measures are not generally
practical for daily use and their clinical utility is not clear. For the quality evaluation all
studies evaluating the eligible measures for validity, reliability, responsiveness, response
distribution, interpretability, ease to administer or uniformity were included (Fig. 1). Two
reviewers independently primarily screened all articles on title/abstract. Disagreements
were solved by discussion. The reference lists of these articles were screened for additional
studies. Final selection for inclusion was based on assessment of the full-text article.
Critical appraisal
There is no format for critical appraisal of these publication types available.
Data-extraction and analyses
Two reviewers independently extracted data from the selected articles.
We extracted all different clinical psoriasis measures used from 2000 up to May 2007, which
had been done by Naldi et al. up to 2000.4 For evaluating the quality of the measures,
we adjusted guidelines for HRQoL instruments.10;11 Table 3 presents the definitions of the
quality criteria (validity, reliability, responsiveness, response distribution, interpretability,
ease to administer and uniformity) and the grading categories. Each quality criterion was
scored for all the measures.
There is no consensus on a gold standard for psoriasis, although to PASI is sometimes

considered as such.5;12-15 Nevertheless, we used the PASI for criterion validity, since it is
an almost universal outcome measure in clinical trials of antipsoriatic agents. No overall
sum scores are given since this would assume that the contribution of the different
measurement properties to the overall quality is known and that these properties are
equally important.

Data synthesis (Table 1)
The two searches, designed to identify severity measures gave 807 hits (search 1) and 366
53 measures were similar and could be regrouped into 11 measures for analysis (Table 2).
The search for articles regarding quality criteria of the clinical psoriasis measures identified
6815 articles of which 42 articles were included for data-extraction based on the in- and
exclusion criteria (Fig. 1).
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hits (search 2). Overall they yielded 53 different clinical psoriasis measures. Many of these
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Results

Search 1

((psoriasis OR psorias*) AND ((pasi OR “psoriasis area and severity index”) OR (bsa OR “body surface
area”) OR (pga OR “physician global assessment*”) OR (paga OR “patients global assessment*”) OR
(skin index) OR (sapasi OR “self assessed pasi”)))

Search 2

(“psoriasis”[MeSH Terms] OR psoriasis[Text Word]) AND (“2002/06/07”[PDat] : “2007/06/05”[PDat] AND
Randomized Controlled Trial[ptp])

Search 3

(“validation studies”[Publication Type] OR “validation studies”[Text Word]) OR (validat[All Fields]
OR validata[All Fields] OR validatability[All Fields] OR validatable[All Fields] OR validate[All
Fields] OR validate/develop[All Fields] OR validate/elucidate[All Fields] OR validate’[All Fields]
OR validated[All Fields] OR validated/discovered[All Fields] OR validated/extended[All Fields]
OR validated/phenotyped[All Fields] OR validated/verified[All Fields] OR validated’[All
Fields] OR validatedfurther[All Fields] OR validates[All Fields] OR validate these[All Fields] OR
validations[All Fields] OR validatibility[All Fields] OR validatible[All Fields] OR validaty[All Fields]
OR validating[All Fields] OR validating/determining[All Fields] OR validating/sustaining[All
Fields] OR validating’[All Fields] OR validation[All Fields] OR validation/acceptance[All Fields]
OR validation/adaptation[All Fields] OR validation/calibration[All Fields] OR validation/
characterization[All Fields] OR validation/evaluation[All Fields] OR validation/feedback[All
Fields] OR validation/improvement[All Fields] OR validation/process[All Fields] OR validation/
qualification[All Fields] OR validation/refinement[All Fields] OR validation/revision[All Fields]
OR validation/scoring[All Fields] OR validation/standardisation[All Fields] OR validation/
testing[All Fields] OR validation/verification[All Fields] OR validation/vindication[All Fields] OR
validation’[All Fields] OR validation’’[All Fields] OR validation’s[All Fields] OR validational[All
Fields] OR validationinebreak[All Fields] OR validations[All Fields] OR validationstherapie[All
Fields] OR validative[All Fields] OR validatol[All Fields] OR validator[All Fields] OR validator’s[All
Fields] OR validators[All Fields] OR validatory[All Fields] OR validatsiia[All Fields] OR validaty[All
Fields]) OR (“evaluation studies”[Publication Type] OR “evaluation studies”[MeSH Terms] OR
“evaluation studies”[Text Word]) OR (“comparative study”[Publication Type] OR “comparative
studies”[Text Word]) OR (“reproducibility of results”[MeSH Terms] OR reproducibility of results[Text
Word]) OR (“questionnaires”[MeSH Terms] OR questionnaires[Text Word]) OR (“severity of
illness index”[MeSH Terms] OR severity of illness index[Text Word]) OR correlation[All Fields] OR
(reliabilit[All Fields] OR reliabilita[All Fields] OR reliabilitat[All Fields] OR reliabilitats[All Fields] OR
reliabilitatsbestimmung[All Fields] OR reliabilitatsprufung[All Fields] OR reliabilitatsschatzung[All
Fields] OR reliabilitatsstudie[All Fields] OR reliabilitatsstudien[All Fields] OR reliabilitatstheorie[All
Fields] OR reliabilitatsuberprufung[All Fields] OR reliabiliteetti[All Fields] OR reliabilitet[All Fields]
OR reliabiliteten[All Fields] OR reliabilities[All Fields] OR reliabilities/precisions[All Fields] OR
reliabilitiy[All Fields] OR reliability[All Fields] OR reliability/agreement[All Fields] OR reliability/
dependability[All Fields] OR reliability/durability[All Fields] OR reliability/generalisability[All Fields]
OR reliability/internal[All Fields] OR reliability/practicability[All Fields] OR reliability/quality[All
Fields] OR reliability/repeatability[All Fields] OR reliability/reproducibility[All Fields] OR reliability/
responsibility[All Fields] OR reliability/sensitivity[All Fields] OR reliability/significance[All Fields] OR
reliability/stability[All Fields] OR reliability/usefulness[All Fields] OR reliability/validity[All Fields]
OR reliability/value[All Fields] OR reliability’[All Fields]) OR kappa[All Fields] OR interobserver[All
Fields] OR inter-observer[All Fields] OR intraobserver[All Fields] OR intra-observer[All Fields] OR
intrarater[All Fields] OR intra-rater[All Fields] OR concordance[All Fields] OR (“statistics”[MeSH Terms]
OR statistics[Text Word]) OR variance[All Fields] OR (“regression (psychology)”[MeSH Terms] OR
regression[Text Word]) OR (reproducib[All Fields] OR reproducibel[All Fields] OR reproducibile[All
Fields] OR reproducibilidad[All Fields] OR reproducibilility[All Fields] OR reproducibilita[All Fields]
OR reproducibilities[All Fields] OR reproducibilitiy[All Fields] OR reproducibility[All Fields] OR
reproducibility/accuracy[All Fields] OR reproducibility/agreement[All Fields] OR reproducibility/
coefficient[All Fields] OR reproducibility/reliability[All Fields] OR reproducibility/robustness[All
Fields] OR reproducibility/stability[All Fields] OR reproducibility/universality[All Fields] OR
reproducibility’[All Fields] OR reproducibility’s[All Fields] OR reproducibilityand[All Fields]
OR reproducibiliy[All Fields] OR reproducibilnost[All Fields] OR reproducibiltiy[All Fields] OR
reproducibilty[All Fields] OR reproducibily[All Fields] OR reproducibity[All Fields] OR reproducible[All
Fields] OR reproducible’[All Fields] OR reproduciblebinocular[All Fields] OR reproducibleble[All
Fields] OR reproduciblities[All Fields] OR reproduciblity[All Fields] OR reproducibly[All fields])

Table 1. Search strategy

Medline
‘Psoriasis’ AND
validation filter

Embase
‘Psoriasis’ AND
validation filter

5604

Central
‘Psoriasis’ AND
validation filter

1073

135

Reference
lists

5

Exclusion criteria title/abstract:
•
Other skin diseases
•
RCT’s with outcome measure to
compare therapeutic effect
•
Other clinical severity measures
o Psoriatic arthritis
measures
o Nail psoriasis measures
o Scalp psoriasis measures
•
Pure symptom measures for
psoriasis
•
Pure HRQoL measures
•
Objective measures
o Laboratory measures
o Measures such as
photographs, Doppler,
computer

66 articles

Inclusion criteria full text:
Clinical measures evaluated on
•
Validity
•
Reliability (original data)
•
Responsiveness (original data)
•
Response distribution (original data)
•
Interpretability
•
Ease to administer (original data)
•
Uniformity

Exclusion criteria full text:
•
Measures that take into
account symptoms and/or
Qol
•
Russian and Chinese articles

42 articles for dataextraction

Figure 1 Flow-chart of the search and selection process for articles on the outcome and severity
measures
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Inclusion criteria title/abstract:
•
Psoriasis
•
Clinical severity measures based
on physical examination

10
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6815 articles

Exclude
duplications

DARE
‘Psoriasis’ AND
validation filter

1. Psoriasis Area and Severity Index (PASI)
•
Psoriasis Area and Severity Index (PASI)
•
Extend score of the Salford Psoriasis Index (SPI)
2. Body Surface Area (BSA)
•
Body Surface Area (BSA)
•
Total Body Surface Involvement
•
Area Index (AI)
•
Rule of Nines
3. Physician’s/Psoriasis Global Assessment (PGA)
o
Static Assessment
•
Physician’s global assessment (PGA)
•
Psoriasis Global Assessment (PGA)
•
Investigator’s Global Assessment of Plaque Severity
•
Investigator’s Global Severity Assessment of Psoriasis
•
Investigator’s Global Assessment of Disease Severity
•
Physicians’ Overall Assessment of the extend of Psoriatic Involvement
•
Investigator’s Global Assessment of Overall Severity
•
Overall Lesion Severity Scale (OLS)
•
Physician Static Global Assessment
o

Dynamic Assessment
•
Investigator’s Overall Response Assessment
•
Investigator’s Assessment of Improvement
•
Physicians’ Assessment of Clinical Response
•
Investigator’s Global Assessment of Improvement form baseline
•
Clinical Response to Treatment
•
Physician’s Global Assessment of Response to Treatment
•
Overall Global Improvement of Psoriatic Lesions
•
•
•

Physician’s Gross Assessment of Clinical Response
Global Improvement Score
Dynamic Global Assessment

Table 2. All retrieved clinical outcome measures re-grouped in 11 main clinical severity and
outcome measures for analysis

Initial retrieved clinical outcome measures n=53
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5. Sum Scores Physical Signs
•
Psoriasis Severity Index/Scale
•
Target Lesion Assessment/Score
•
Local Psoriasis Severity Index of Target Lesions
•
Target Area Score
•
Target Plaque Severity Score
•
Dermatological Sum Score
•
Plaque Severity Score
•
Total Sign Score (TSS)
•
Plaque Modified Psoriasis Activity and Severity Index (PSI)
•
Total Severity Score
•
Plaque Severity Index
•
Severity Index
•
Psoriasis Grading Scale
6. Lattice-System Physician’s Global Assessment (LS-PGA)
7. Psoriasis Assessment Severity Score (PASS)
8. Simplified PASI (SPASI)
9. Psoriasis Exact Area and Severity Index (PEASI)
10. Psoriasis Long based Area and Severity Index (PLASI)
11. Self Administered PASI (SAPASI)
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4. Patient’s Global Assessment (PaGA)
o Static assessment
•
Patient’s global assessment (PaGA)
•
Patient’s Global Assessment of Plaque Severity
•
Subject’s Global Severity Assessment of Psoriasis
•
Patient’s Global Psoriasis Assessment (PGPA)
o Dynamic Assessment
•
Patient’s Overall Response Assessment
•
Patient’s Global Assessment of Improvement
•
Patient’s Assessment of Treatment Effect
•
Patient’s Assessment of Clinical Response
•
Patient’s Global Response to Treatment

Evaluation of the instruments
Table 3 presents the definitions and the grading of the quality criteria used. Table 4 gives
and overview of the analyzed clinical psoriasis measures. Table 5 presents the results of
the clinimetric evaluation. The available clinimetric data of each instrument are described
in more detail below:
Body surface area (BSA)
Many assessments of psoriasis severity incorporate an estimation of involved BSA. Most
commonly used to estimate the BSA is the ’rule of nines’, which was originally developed
for estimating the surface area of burns.16 It is defined as 9% coverage for the head and
neck, each arm, anterior and posterior leg as well as the four trunk quadrants respectively,
leaving 1% for the genitalia. The BSA can also be estimated by the number of patients’
hand areas affected, assuming that one ´handprint´ reflects approximately 1% of BSA.1621

Validity was only tested with the PGA, which correlated strongly.22 In contrast to the

varying inter-rater reliability, the intra-rater reliability for area estimation was described as
excellent.16;23;24
The BSA was least improved after two weeks treatment compared to other psoriasis
parameters, which is negative for responsiveness.25 Several scales are in use, ordinal and
continuous.12;15;18;26;27 The clinically assessed BSA did not differ statistically from objectively
assessed BSA, for instance with computer-based image analysis in two studies.25;28
However, several other studies demonstrated that patients and clinicians significantly
overestimate the affected area, especially in mild cases and when untrained.16;17;19;20;24;29
The correlation coefficient between BSA assessed by dermatologists and patients ranged
from r= 0.38-0.82.12;14;30-32

1a. Content validity

The extent to which the A
type and number of scale
items of the outcome
measure adequately
represent the underlying
construct

•

C

•

E

•

1b. Criterion validity

score Quality criteria

The extent to which
clinical measures relate to
the PASI
A
(only original data used) B
C
D
E

1c. Construct validity The extent to which
scores relate to other
measures. The results
are shown separately for
relation to other severity
measures, to symptom
measures and to HRQoL
measures
(only original data used)

A
B
C
D
E

Fulfilment of all demands:
o A clear description is provided of the
measurement aim
o the target population is described
o all the concepts of disease severity
are included like body surface area
involved, erythema, scaling and induration
and the rating used in the clinical severity
measure is elucidated
o Plaque elevation is given more weight, as it
is assumed to be the most significant
clinical sign of the disease
All of the above mentioned demands are
rated positive, but plaque elevation is not
given more weight
One or more above mentioned demands are
not fulfilled

Spearman’s Rank Correlation between clinical
severity measure and PASI
•
r = > 0.7
(very strong correlation)
•
r = 0.5 - 0.7 (strong correlation)
•
r = 0.3 - 0.49 (moderate correlation)
•
r = 0.29 -0.1 (weak correlation)
•
r= 0
(no correlation)
Overall Spearman’s Rank Correlations with other
outcome measures divided into 1) other clinical
severity measures, 2) symptom measures and 3)
quality of life measures. Overall Spearman’s Rank
Correlation for each group:
•
r = > 0.7
(very strong correlation)
•
r = 0.5 - 0.7 (strong correlation)
•
r = 0.3 - 0.49 (moderate correlation)
•
r = 0.29 -0.1 (weak correlation)
•
r= 0
(no correlation)
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Property
Validity

Property
Reliability

Definition

2a. test-retest /
intrarater reliability

Examines the influence
of random error by
determining how
consistent scores
remain across multiple
administrations of the
instrument, and can be
determined by correlating
rating scores from
multiple testing sessions
(only original data used)

2b. inter-rater
reliability

Examines the degree to
which multiple observers
agree on the assignment
of scales
(only original data used)

score Quality criteria

A
B
C
D
E

ICC or weighted Kappa calculated:
•
81-100% (substantial)
•
61-80% (moderate)
•
41-60% (fair)
•
11-40% (slight)
•
0-10%: (virtually none)

D
E

Only correlation coefficients are calculated:
•
81-100%
•
0-80%

A
B
C
D
E

ICC or weighted Kappa calculated:
•
81-100% (substantial)
•
61-80% (moderate)
•
41-60% (fair)
•
11-40% (slight)
•
0-10%: (virtually none)

D
E

Only correlation coefficients are calculated:
•
81-100%
•
0-80%

3. Responsiveness

The ability of an
instrument to detect
A
changes over time. The
instrument should be able
to distinguish clinically
E
important change from
measurement error

4. Response
distribution

Examines whether the
entire range of a scale is
used.
(only original data used)

5. Interpretability

The degree to which one
can assign qualitative
meaning to quantitative
scores. Scores should
provide information
about what (change in)
score would be clinical
meaningful.

As this is not tested for clinical severity measures in
psoriasis, we only distinguish between:
•
Positive information found on
responsiveness
•
Negative information found on
responsiveness

A

•

E

•

A
E

A:
•
•

Clinical relevant categorisation is defined
Clinical relevant categorisation is not defined

A
E

B:
•
•

Minimal Important Change is defined
Minimal Important Change is not defined

Positive information found on the usage of
the entire range of a scale
Negative information found on the usage of
the entire range of a scale

Property
Definition
6. Ease to administer The degree to which an
outcome measure can
easily be used in clinical
practice
(only original data used)

A
The degree to which
there are variations in
used scales with the same E
clinical severity measure

•
•

only one rating is used per clinical severity
measure
more than one rating is used per clinical
severity measure

clinical severity outcome measures.
Criteria were adjusted from Terwee 11 and Both 10

Instrument Description
BSA

Estimation of involved body surface area, several scores are used

Signs

Evaluation of the plaque characteristics erythema, scaling and induration. Erythema and scaling
are easily influenced by external factors

PASI

The affected area and lesion characteristics are entered in a formula that results in a score from
0 to 72. The PASI is most often used in clinical trials

PGA

The PGA is a 5, 6 or 7-point ordinal rating ranging from “clear” to “very severe psoriasis.

PaGA

The PaGA is an ordinal rating ranging from “clear” to “very severe psoriasis assessed by the
patient

SAPASI

The SAPASI is a structured PASI-like instrument designed for patient self-assessments of severity

PASS

The affected area and plaque characteristics are entered in a formula that results in a score from
0 to 140. Infiltration is given more weight than erythema and scaling

LS-PGA

The LS-PGA integrates ranges of involved BSA and the overall plaque morphology in which
infiltration is given more weight

SPASI

The SPASI equals the sum of the average redness, thickness and scaling of all the psoriasis
lesions multiplied by the % body surface area involved

PEASI

The PLASI is derived from the PASI but uses actual BSA percentages instead of an area scores

PLASI

The PLASI is derived from the PASI but uses six BSA groupings with finer partitioning for smaller
extents of BSA

Table 4 Overview of the 11 main clinical psoriasis measures that were analyzed

171
Clinical severity outcome measures for psoriasis

Table 3. The definitions of the clinimetric properties, grading categories and weighted score for
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7. Uniformity

score Quality criteria
A
•
Fulfilment of all demands:
o fulfilling the rating is not time consuming
(not exceeding 3 minutes)
o no extra tools (except score form) are
needed
o the rating is easy understandable
C
•
fulfilling criteria above, but fulfilling the
rating takes between 3 and 7 minutes
E
•
not fulfilling ≥1 of the above criteria

Criterion validity

Content validity

E

E

-

-

E

-

C

A

A

C

C

C

PGA

PaGA

SAPASI

PASS

LS-PGA

SPASI

PEASI

PLASI

X

A

A

A

A

-

B-D

-

A

A

-

-

-

A

-

B-D

-

A-C

A-D

B-C

Clinical

-

-

-

-

-

D

-

-

D

-

-

HRQoL
-

-

-

-

-

D-E

-

-

C-E

-

-

Test-retest reliability
-

-

-

A

-

D

-

A

A

-

-

Inter- rater reliability
-

-

-

A

-

D

-

B

A

-

D

Responsiveness
A

A

-

-

A

A

-

-

E

-

E

Response distribution
E

E

-

A

E

-

-

A

E

-

-

E

E

E

A

E

A

-

A

E

E

E

Interpretability

Min. imp.
change
E

E

E

E

E

E

-

E

E

E

E

Easy to administer
-

-

-

-

-

-

-

-

-

-

-

Uniformity
A

A

A

A

A

A

-

E

A

E

E

1

1

1

3

1

10

-

5

28

10

18

Number of studies
included

categorisation

Table 5. The grading of the clinimetric properties of the clinical psoriasis severity measures.
- no information found; X PASI is used as standard and is per definition 100% correlated to itself

C

PASI

Clinical severity measures

Induration

Scaling

Erythema

BSA

Components of measures

Symptom

Construct
validity

15

15

47

13;22;52

27

12;14;30-32;42-46

-

7;13;22;26;52

5;6;9;12;13;15;22;26;27;30-32;36-45;47;51-55

12;14;22;25-27;31-34

12;14-20;22-29;31;32

References used

Physical signs: Erythema, Scaling and Induration
Plaque characteristics erythema, scaling and induration have been widely used to
evaluate psoriasis severity and remission. Validity for the sum of signs was only tested
with the PGA, correlation ran from r=0.3 to r=0.6.22 Reliability and other criteria were
not tested. Many different scales were in use ranging from 2-8 points.12;25-27;33;34 Erythema
illumination, tanning of the surrounding skin, edema and the experience and visual
acuity of the observer.33 Moderate and strong correlations were found between clinical
assessment of erythema versus technical colorimetry, spectroradiometer, two-channel
erythema meter, minolta chroma meter and nitric oxide production (r= 0.53- 0.79), to
a lesser extent versus laser-doppler flowmetry and erythema reflectance meter (r= 0.3patients ranged was moderate (r =0.37-0.4).12;14;31
Patients rate degree of scaling as a strong indicator of disease severity. However,
application of moisturizers rapidly affects scaling, making it an unstable parameter. Clinical
measurement of scaling correlated moderately to ultrasound entry echo (r= 0.53).25 Patient
versus dermatologist scaling assessment did not correlate.14 Induration or thickness of
psoriatic lesions is probably the most specific parameter of psoriasis activity.22;26 Elevation
correlated moderately to ultrasound thickness (r= 0.58).25 Patient versus dermatologist
induration assessment correlated weakly (r= 0.24) to not.12;14
The Psoriasis Area and Severity Index (PASI)
In 1978, the PASI was developed to assess the effects of retinoids in psoriasis.35 The
affected area and lesion characteristics are entered in a formula that results in a score from
0 to 72. PASI has been criticized for being resource intensive, complex, lacking sensitivity,
low in accuracy and having a non-linear scale.13;27 Nevertheless, the PASI is often used
as the standard measurement in the validation of new measures and correlated well in
most cases with other physician based assessments, but not with HRQoL and symptoms
measurements. Reliability was only once correctly calculated.13 Response distribution
is low, since practically only half of the scale is used.13;15;22;27;36 Another issue of the PASI
is its responsiveness; when patients reach <10% BSA in any body area, changes in the
PASI entirely depend on plaque severity score improvement and may underestimate the
general degree of improvement. PASI assessment gets more reliably by experience.22
There is no consensus on the interpretability.13;15;22;26;37-40 However, several proposals have
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assessment is likely to be affected by several factors including viewing geometry, ambient

been done, for instance by Schmitt et al who translated the PASI ranges into the terms
‘mild’, ‘moderate’, and ‘severe’.41
Physician’s Global Assessment (PGA)
Typically, the PGA is a 5, 6 or 7-point ordinal rating ranging from “clear” to “very severe
psoriasis”. The PGA can be used to show improvement by comparison to the baseline
disease severity (dynamic PGA) or it can be an assessment made at one moment in time
(static PGA). The PGA correlated well with other clinically assessed, symptom and HRQoL
psoriasis measurements including the PASI.13;22;26 The PGA correlated more with BSA than
with signs, although the extent of involvement should not be incorporated in the PGA.22
Reliability was calculated to be good and experience appeared to have a neglectable
effect on PGA assessment.22 The scales are clear and most of the scale is used.13;26
Patient’s Global Assessment (PaGA)
No studies were identified assessing clinimetric properties of the PaGA.
Self-Administered PASI (SAPASI)
The SAPASI is a structured PASI-like instrument designed for patient self-assessments of
severity.42 Patients shade in affected areas on a silhouette of a body to estimate body
surface area and complete visual analogue scales for extent of erythema, induration
and scaling of their “average” lesion. The investigator uses these data and combine them
into a complex score, ranging from 0- 72. The SAPASI correlation with the PASI has been
measured many times and appeared to be strong in most cases.12;30-32;43-45 Interestingly,
the SAPASI did not correlate well with HRQoL measurements.43;45 Reliability of the SAPASI
was described to be very good.12;46 The SAPASI was reported to be responsive to changes
in severity over time because it correlated well with changes in PASI (r = 0.62), but the
responsiveness of the latter is doubtful.30 Psoriasis is defined as “in remission” when SAPASI
= 0, “mild” when 0 < SAPASI < 3, “moderate” when 3 < SAPASI < 15 and “severe” when
SAPASI > 15.46
Psoriasis Assessment Severity Score (PASS)
The PASS was developed to be simpler and faster than the PASI.27 Overall evaluation is
divided in two stages: in the first the BSA is determined in percentage, than the general
erythema, desquamation and induration are assessed on a three-point scale. Finally, the

sign scores together with the total percentage BSA are combined in a complex formula
which gives an overall score between 0-140. In this calculation, infiltration is weighted
more heavily than erythema. Almost all patients are in the lower half of the score. The
PASS has not been validated. Interrater reliability was described to be better than with the
PASI.27

(LS-PGA)
The LS-PGA is similar to the PGA, but takes a quantitative approach to the global
assessment of disease severity by integrating ranges of involved BSA and the overall
plaque morphology.22 The BSA percentage involved is measured in categories of 0%, 1-3%,
compared to scaling and erythema. Validity and reliability were shown to be very good.
Psoriasis severity is stratified in eight categories (clear to very severe) and most of the
scale was used.13 Although it has been suggested that this measure is sensitive to clinical
change, this is not well documented.13
Simplified PASI (SPASI)
The SPASI is mathematically derived from the PASI and is meant to be easy to use.47 The
SPASI equals the sum of the average redness, thickness and scaling of all the psoriasis
lesions, multiplied by an estimate of total percentage body surface areas involved. Using a
simulated patient database, correlation coefficients between the SPASI and PASI exceeded
0.90. Reliability has not been tested. Although not formally studied, the SPASI seems
relatively insensitive to change, especially with less extensive involvement (BSA <10 %) or
localized disease.47
Psoriasis Log-Based Area and Severity Index (PLASI) and Psoriasis Exact Area and
Severity Index (PEASI)
Derived from the PASI, the PLASI and the PEASI are intended to provide more accurate
assessment of improvement. The PLASI uses six BSA groupings (100-46, 46-21, 21-10, 10-5,
5-2 and 2-0%) with finer partitioning for smaller extents of BSA affected. This is supposed
to reduce error resulting from inaccurate estimation of BSA in patients with less extensive
disease, also to increase sensitivity among patients with mild-to-moderate disease in
detecting changes in psoriasis severity.
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4-9%, 10-20%, 21-29%, 30-50% and 51-100%. The LS-PGA gives more weight to induration
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Lattice System Physician’s Global Assessment

The PEASI uses actual BSA percentages instead of an area scores for each body area. The
PEASI and PLEASI have not been validated and are not tested for reliability. Considering
responsiveness the observed percentage change was greater for both the PLEASI and the
PEASI than with the PASI.15 Most patients score below 360 on a 1200 point scale. Both
ΔPEASI and ΔPLEASI corresponded with patients’ self-assessments.15
The frequency of use
In RCTs published between 2000 and May 2007, the PASI was used most often (126 times).
Frequently used were sum-scores of erythema, scaling and induration and the PGA (67
and 52 times respectively). BSA involvement and SAPASI were only used occasionally (10
and 2 times respectively). Several new clinical severity measures were developed recently
and had not yet been cited in psoriasis RCTs published before May 2007.
Summary of results
Only PASS and LS-PGA scored high for ‘content validity’, since they gave more weight to
induration. PGA, LS-PGA, PEASI, PLASI and SAPASI correlated well with the PASI which was
used for ‘criterion validity’ in the absence of consensus on a gold standard. BSA, PASI, PGA
and LS-PGA correlated well with other clinical psoriasis measures and thus scored well on
‘construct validity’. For ‘test-retest reliability’ and ‘inter-rater reliability’ the LS-PGA, the PGA
and the PASI scored best. Only for the SAPASI, PASS, PEASI and PLASI positive information
was found on responsiveness. Clinical relevant categorization was found for PGA, SAPASI
and LS-PGA. The minimal import change however, was not defined for any of the measures.
BSA and signs were the only measures for which there are several scales in use.
In Table 5 the number of studies evaluating the severity measures is given. No trend could
be found between the number of articles evaluating the measures and the values given
to the quality criteria.

Discussion
In this study we updated the list of all clinical psoriasis severity and outcome measures.
We showed that there are many different clinical measures for psoriasis in use and that
their number still rises. Naldi et al. had identified 44 psoriasis measures in clinical trials up
to the year 2000. In our search in 2007 this number had increased to 53 clinical measures
for psoriasis.

For quantitative analysis of the main psoriasis measures, the number of eligible articles per
measure varied from 0 to 28. Table 5 enables researchers and clinicians involved in clinical
psoriasis assessment to make an evidence based choice for selecting an appropriate
measure based on the evaluation of the appropriate clinimetric dimensions. None of the
measures had been tested for all of the clinimetric items. More importantly, most of them
Surprisingly, many of the clinical psoriasis measures that have been developed to overcome
limitations of the PASI (SAPASI, PASS, SPASI, PEASI and PLASI), could not exceed the PASI
on most of the clinimetric properties. Often quality data were only available in the single
article that introduced these measures. For objectively assessing ease of administration
the cut-off points for time of assessment were derived from Schmitt et al.48 However,
(although this may vary from person to person). All remarks on administerability in the
included articles were highly subjective.
A remarkable finding in the review was the weak correlation of HRQoL measures with
the PASI, which is used as an almost universal outcome measure in psoriasis trials. The
majority of the correlation values ranged from 0.1-0.3.43;45 This weak correlation between
clinical severity and HRQoL was also seen when patients themselves assessed the clinical
severity with the SAPASI.45 We expected that clinical severity would correlate more
with quality of life. Especially, since we know that reductions in physical and mental
functioning due to psoriasis have found to be similar to those reported in patients with
cancer, arthritis, hypertension, heart disease, diabetes and depression.49 The discrepancy
could be explained by the fact that an objectively moderate psoriasis plaque may have
a great impact on HRQoL, if on a visible area of the body or around the genitals. Even so,
a large mild plaque may give a high objective clinical score, but may have a low impact
on HRQoL. There is also evidence that a mismatch of low PASI and significantly impaired
HRQoL suggests comorbid depression. Especially patients with high HRQoL impairment
despite objectively mild psoriasis should be screened for depression.50 Issues like these
can be only be identified using well validated, unidimensional measures in research and
practice. For this reason, we excluded multidimensional measures such as NPF-PS, BPSS
(Beer Sheva Severity Score) and DIDS (Dermatology Index of Disease Severity) from our
systematic review. Since severity measures and psychometric measures assess different
constructs, they should be presented as separate scores and not summed in a single score.
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none of the included articles gave an indication of the time needed for the assessment
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had not been tested properly for most of the items.

However, in assessing disease severity, HRQoL scores are complementary to the clinical
severity scores. For instance, the PASI may show significant improvement in clinical disease
severity and HRQoL measures can be used to confirm that these changes are clinically
meaningful.6
The adapted quality criteria for evaluating clinical psoriasis measures we used have not
been validated, which is a limitation of the study. However, no validated list for evaluating
validation studies of clinical severity measures is available. The HRQoL criteria we based
our criteria on are widely accepted and used before.10 Furthermore, the items and applied
criteria we used are clearly described.
Another limitation is lack of quality criteria for the included articles. The study results are
influenced by the included population, the assessor and the circumstances among other
things. We had no minimum criteria for inclusion, like the use of experienced assessors,
a minimum number of patients, an applicable population of patients and unchanging
circumstances. Apart from the quality of the included studies, also the quantity of included
studies per measurement is likely to influence the grading.
Conclusion
The main conclusion is that there are no adequately validated clinical measures for
psoriasis.
Since there is no supreme measure, different measures might be ideal for different
situations and we might need all of them. For example, PASI may not be particularly
sensitive for mild disease, but it may be outstanding for a study in which patients have
severe disease. It also provides the advantage of a large base of studies in which it has
been used. Another instrument may have some characteristics that are better, but this
may not outweigh the benefit of being able to compare to the existing database of studies
that used the PASI. For interventional studies responsiveness is important, which points to
some newer measures like the PLASI and PEASI. In cross-sectional studies interpretability
is important which favors the PGA, SAPASI and LS-PGA. If someone would do a mail survey
of psoriasis patients, the SAPASI is preferred since it this measure is developed for patient
assessment. If future authors want a reliable instrument, then the LS-PGA and PASI would
be best, with the PGA a close follow-up.
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Summary and conclusions/
Samenvatting en conclusies

Summary of chapters
Since the end of 2004 several specific immunomodulating therapies: ‘biologic response
modifiers’ or ‘biologics’ have been registered for moderate to severe psoriasis in Europe.
patients, focussing on safety issues, treatment optimization and clinical choices.
Chapter 1 is a general introduction on psoriasis and describes the lines of knowledge
on its pathogenesis. The development of the treatment armentarium for psoriasis is
summarized, which almost paralleled the increasing knowledge of the disease. Also, the
considerations in clinical choices are discussed, focussing on safety.

patient preferences and satisfaction with the systemic and photo(chemo)therapies for the
treatment of psoriasis.
Several guidelines exist to improve care for psoriasis patients. Although based on relevant
parameters like safety and efficacy, patient preferences and satisfaction with therapies
have been neglected in guideline development. Nevertheless, we know that about 40% of
psoriasis patients is dissatisfied with treatment. We did an extensive search in Medline and
EMBASE for studies in which patient satisfaction and/or preferences regarding systemic
and/or photo(chemo)therapies including the five biologics were investigated. The search
retrieved 678 articles of which only 10 studies of varying quality met the inclusion criteria.
The evidence was too limited and too diverse to rank the several therapies based on the
patient’s preferences.
We concluded that little is known regarding patient preferences and satisfaction with
systemic and photo(chemo)therapies for psoriasis. Knowing psoriasis patient’s satisfaction
and preferences for systemic and photo(chemo)therapies would allow amelioration of
guidelines and improving the care for patients with psoriasis.
Chapter 3 presents a guideline for the prevention and management of infliximab related
infusion reactions in psoriasis patients.
Infliximab (Remicade®) is a chimeric monoclonal antibody and like other foreign proteinderived agents, infliximab may lead to infusion reactions during and after infusion.
Several types of reactions are discussed: anaphylactic and anaphylactoid reactions, serum
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This thesis is considering the implications of the introduction of the biologics for psoriasis

sickness-like reactions and reactions linked to antibody development. Issues that are
considered for prevention of infusion reactions are premedication, the infusion schedule
and concomitant immunosuppressants. A schedule is provided which shows how to
manage an occurring infusion reaction. Also, which issues should be evaluated after
an infusion reaction including premedication, changing the dose, desensitization and
switching to another treatment.
Most of the infusion reactions are mild or moderate and only few are severe. Nevertheless,
they may lead to discontinuation of treatment, which is undesirable since infliximab for
psoriasis is prescribed mostly as a last resort approach. With proper care and prevention
of the infusion reactions the need to discontinue treatment with infliximab can be
diminished.
Chapter 4 gives an overview of all dermatological adverse events of etanercept described
in the literature (including all study types, case reports and surveys).
Etanercept (Enbrel®) is a widely used biologic, not only for treatment of plaque-type
psoriasis, but also for rheumatoid arthritis, psoriatic arthritis, juvenile idiopathic arthritis
and ankylosing spondylitis. Considering its immunomodulating effect, an increased risk
of infections and malignancies can be expected. However, there is also a remarkably high
incidence of various dermatological adverse events. We did a systematic review to identify
all dermatological conditions associated with etanercept. After an extensive search of the
literature, we identified 126 study reports and 101 case reports/case series that described
patients with newly developed or worsened dermatological conditions during etanercept
treatment. The study reports mentioned a total of 72 separate specific dermatological
diagnoses associated with etanercept. In the case reports/case series 153 individual
patients with roughly 65 different specific (e.g. not rash) diagnoses were reported. We
collected available information on incidence, severity, treatment and course of the adverse
events. Although the adverse events are usually mild, some reactions are serious and even
potentially life-threatening. Furthermore, they can occur as part of a spectrum of multiorgan involvement. Therefore, all drug-associated cutaneous abnormalities should be
carefully evaluated. Also, practical considerations are given for clinicians who encounter
dermatological adverse events associated with etanercept treatment.

Chapter 5 is a comment on reported positive patch test results with etanercept and
infliximab. In this comment we consider whether patch testing is a suitable method to
test hypersensitivity to biologics. Patch tests with suspect compounds may be helpful in
determining the cause of cutaneous adverse drug reactions. However, for reliable results
preservatives, colouring agents and excipients. The vials of the several biologics contain at
least five ingredients, therefore it is not clear what compound elicits a reaction if a patch test
is positive. It should also be considered that due to the manufacturing by recombinant cellline technology and purification by steps that include measures to inactivate and remove
viruses, 100% product purity is not feasible. Our major concern however, is whether patch
testing is a suitable method to test hypersensitivity to biologics. Can the considered agent
and adalimumab with patch tests, based on the “500 Dalton rule”. This rule states that with
a molecular weight above 500 Dalton, absorption of molecules through normal human
skin rapidly declines. Etanercept, infliximab and adalimumab have molecular weights of
150 000, 149 100 and 148 000 Dalton, respectively, and thus are very unlikely to cause
positive patch test results themselves.
Therefore, we do not consider the described positive patch tests signs of hypersensitivity
to etanercept or infliximab.
Chapter 6 presents the results of an observational cohort study that was done to
investigate to what extent antibodies to adalimumab are formed in psoriasis patients and
whether these antibodies have clinical consequences.
Adalimumab (Humia®) is a fully human monoclonal antibody that targets TNF-α. Human
antibodies contain a unique idiotype that can be recognized as foreign. Therefore, it is
not surprising that administration of adalimumab will elicit an immune response. To
investigate the extent and effect of antibodies to adalimumab in psoriasis patients, we
followed 29 consecutive patients starting adalimumab for chronic plaque psoriasis in two
academic referral centres. At week 0, week 12 and week 24 the Psoriasis Area and Severity
Index (PASI) was done. At week 12 and week 24 we measured the titer of antibodies to
adalimumab (ATA) and the adalimumab trough level. ATA were detected in 13 patients
(45%) during 24 weeks of treatment. Differences in response rates between patients
with low, high or without ATA were significant at week 12 and at week 24. Adalimumab
trough concentrations varied significantly between patients without, with low or high ATA
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several requirements should be considered: the dilution, the vehicle, the presence of

titers. Also, at week 24 adalimumab trough concentrations between good, moderate and
non-responders differed significantly. Therefore, we concluded that ATA are associated
with lower serum adalimumab concentrations and non-response or loss of response
to treatment with adalimumab. We also found that ATA develop in a substantial part of
psoriasis patients treated with adalimumab. Possibly, the incidence of ATA formation can
be diminished by adding low dose methotrexate, which needs further investigation.
Chapter 7 provides evidence on effectiveness and tolerability of switching between
biologics for psoriasis in daily practice.
Since the first registration of biologics, we have consistently collected data on
demographics, effectiveness, quality of life and safety of all patients starting a biologic
treatment in our centre. This has resulted in a prospective biologic registry comprising
of over three years routine experience with biologics for psoriasis. Not all psoriasis
patients who start biological therapy are treated satisfactorily; effectiveness may be
limited, serious side effects occur or treatment is otherwise intolerable. When treatment
optimization failed or is impossible, the next step might be another biologic. We analyzed
data of patients in our biologic registry who switched between biologics. We also analyzed
characteristics of all patients in the registry to compare them between patients either
successfully treated or not.
It appeared that 24 of the 122 patients included in the registry switched at least once
between biologics. For 92% ineffectiveness was the main cause for switching. The majority
of the switchers (88%) was eventually satisfactorily treated with either their second or
third biologic. Of the patients that switched, 40% appeared to be unresponsive to more
than one biologic. Only three patients returned to conventional therapies. Therefore,
we concluded that patients for whom one biologic is ineffective or intolerable may well
respond to another biologic. Thus far, unsatisfactory results with one biologic do not
predict the response to another biologic, even when both are TNF-α inhibitors.
Chapter 8 describes the current status of national registries for systemic psoriasis therapies
in Europe. It also presents an international collaboration called ‘Psonet’, which will enable
combined analyses of data from individual registries of several countries.
Clinical experience with the biologics is relatively limited and available data are mostly
derived from short-term phase III trials. In these trials patients are included without
the comorbidity and concomitant therapies encountered in daily practice. Therefore,

regulatory agencies mandate the conduct of post-marketing phase IV studies for newly
registered drugs. However, these studies are rarely accomplished in a satisfactory way,
it has been documented that only about 40% of the postmarketing commitments taken
with the Food and Drug Administration were completed in due time. Further, spontaneous
since it is charged with significant underreporting of events and lacks any opportunity to
relate the events to the number of treated patients. The introduction of the biologics for
psoriasis created an increasing need for long-term observational studies and comparative
trials in real-life situations. Registries provide one mechanism to monitor the long-term
safety and effectiveness of treatment in the “natural environment”. Several European
countries have established registries to collect data on systemic psoriasis treatment. Even
number of common features: they include all the biologics and sometimes all the licensed
systemic agents for psoriasis and they observe the patients for a defined period of time
irrespective of the drug given. Combining the results from these registries would increase
their power and impact. An international collaboration called ‘Psonet’ is in progress, which
will perform joint analysis of data from nine individual national psoriasis registries.
Chapter 9 provides an overview of all clinical measures of psoriasis severity and outcome.
Also, it evaluates the quality of the main measures using clinimetric criteria.
There are no biomarkers available to assess severity of psoriasis and therefore clinical
measures are used in clinical trials and daily practice to measure severity and treatment
response. These measures are also used to categorize disease severity and to allocate
resources for instance considering reimbursement criteria. For psoriasis the range of
severity and outcome measures is extensive and they lack uniformity and validation.
We identified all clinical measures on outcome and severity for psoriasis by an extensive
literature search. We identified 53 separate clinical measures and these measures were
regrouped into 11 main measures for quality analysis. It appeared that none of the psoriasis
measures is adequately validated. The Psoriasis Area and Severity Index (PASI) is the most
commonly used clinical measure in research, but has substantial limitations including low
response distribution, no consensus on interpretability and low responsiveness in mild
disease. Nevertheless, because of its widespread use the PASI permits some degree of
comparison of results among clinical trials. Overall, no best instrument was identified and
different situations may call for different measures.
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notification of post-registration adverse events is also not an efficient way to assess safety

Samenvatting van de hoofdstukken
Sinds het einde van 2004 zijn verschillende immunomodulerende therapieën, geheten
‘biologic response modifiers’ of ‘biologics’, geregistreerd voor matig tot ernstige psoriasis
in Europa. Dit proefschrift overweegt de gevolgen van de introductie van de biologics
voor psoriasis patiënten met de nadruk op veiligheid, optimalisatie van de behandeling
en klinische beslissingen.
Hoofdstuk 1 is een algemene introductie van psoriasis en beschrijft het verloop van
de kennis betreffende de pathogenese. Er wordt een samenvatting gegeven van de
ontwikkeling van het behandel-arsenaal voor psoriasis, dat bijna parallel loopt met de
toename van kennis over psoriasis. Ook worden klinische beslissingen besproken met de
focus op veiligheid.
Hoofdstuk 2 geeft de resultaten van een systematische literatuurstudie naar de
beschikbare kennis ten aanzien van voorkeuren en tevredenheid van de patiënt betreffende
systemische en foto(chemo)therapieën voor de behandeling van psoriasis. Verschillende
richtlijnen bestaan om de zorg voor psoriasis patiënten te verbeteren. Hoewel deze
richtlijnen zijn gebaseerd op relevante parameters zoals veiligheid en effectiviteit, zijn
patiëntenvoorkeuren en tevredenheid genegeerd in de richtlijnontwikkeling. Toch weten
we dat ongeveer 40% van de psoriasis patiënten ontevreden is met de behandeling. We
hebben een uitgebreide zoektocht gedaan in Medline en EMBASE naar studies waarin
patiëntenvoorkeuren en tevredenheid ten aanzien van systemische en foto(chemo)
therapieën, inclusief de vijf biologics, voor de behandeling van psoriasis zijn onderzocht.
De zoektocht leverde 678 artikelen op waarvan slechts 10 studies van variërende
kwaliteit voldeden aan de inclusie criteria. Het bewijs was te beperkt en te verschillend
om de afzonderlijke behandelingen te rangschikken op basis van de voorkeuren van
de patiënt. We hebben geconcludeerd dat slechts weinig bekend is ten aanzien van
patiëntenvoorkeuren en tevredenheid ten aanzien van systemische en foto(chemo)
therapieën voor psoriasis. Wanneer de patiëntenvoorkeuren en tevredenheid ten aanzien
van systemische en foto(chemo)therapieën bekend zijn, dan kunnen richtlijnen worden
verbeterd en daarmee de zorg voor patiënten met psoriasis.

Hoofdstuk 3 geeft een richtlijn voor preventie en behandeling van infliximab gerelateerde
infusie reacties bij psoriasis patiënten.
Infliximab (Remicade®) is een chimerisch monoklonaal antilichaam en zoals andere
lichaamsvreemde op eiwit gebaseerde middelen, kan infliximab infusiereacties geven
en anafylactoïde reacties, op serumziekte gelijkende reacties en reacties gelinkt aan
de ontwikkeling van antistoffen. Wat betreft preventie van infusie reacties worden
premedicatie, het infusie schema en aanvullende immunosuppressieve middelen
besproken. Een behandelschema wordt gegeven dat aangeeft hoe een optredende
infusiereactie kan worden behandeld. Daarnaast ook welke zaken moeten worden
overwogen na het optreden van een infusiereactie waaronder premedicatie, verandering
De meeste infusie reacties zijn mild of matig van ernst en slechts weinige ernstig. Toch
kunnen ze leiden tot het staken van de behandeling, wat ongewenst is aangezien
infliximab meestal als laatste behandeloptie wordt gegeven. Met een goede aanpak en
preventie van infusiereacties kan de noodzaak tot het vroegtijdig staken van infliximab
worden beperkt.
Hoofdstuk 4 geeft een overzicht van alle dermatologische bijwerkingen van etanercept
die zijn beschreven in de literatuur (waaronder alle klinische studietypen, case reports en
vragenlijststudies).
Etanercept (Enbrel®) is een veelgebruikte biologic, niet alleen voor de behandeling van
psoriasis, maar ook voor reumatoïde artritis, psoriatische artritis, juveniele idiopatische
artritis en ankyloserende spondylitis. Gezien het immunomodulerende effect van
etanercept, kan een verhoogd risico op infecties en maligniteiten worden verwacht. Echter,
er is ook een opvallend hoge incidentie van verschillende dermatologische bijwerkingen.
We hebben een systematische literatuurstudie gedaan om alle dermatologische
aandoeningen te identificeren die zijn geassocieerd met etanercept. Na een uitgebreide
zoektocht in de literatuur, vonden we 126 studie rapporten en 101 case reports/ case
series die patiënten beschreven met nieuw ontwikkelde of verergerde dermatologische
aandoeningen tijdens behandeling met etanercept.
De studie rapporten meldden in totaal 72 verschillende specifieke (niet ‘huiduitslag’ bijv.)
dermatologische diagnoses geassocieerd met etanercept. In de case reports/case series
werden 153 individuele patiënten beschreven met ruwweg 65 verschillende specifieke
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tijdens en na de infusie. Verschillende typen reacties worden besproken: anafylactische

diagnoses. We verzamelden beschikbare informatie over incidentie, ernst, behandeling en
beloop van de bijwerkingen. Hoewel de bijwerkingen meestal mild waren, waren sommige
reacties ernstig en zelfs potentieel levensbedreigend. Bovendien kunnen ze optreden
als onderdeel van een systeemziekte. Dat is de reden dat elke medicatie gerelateerde
dermatologische verandering zorgvuldig moet worden geëvalueerd. Ook worden in
het hoofdstuk praktische overwegingen gegeven voor clinici die dermatologische
bijwerkingen tegenkomen geassocieerd met etanercept behandeling.
Hoofdstuk 5 is een commentaar op gerapporteerde positieve plakproeven met
etanercept en infliximab. In dit commentaar overwegen we of plakproeven een geschikte
methode is om overgevoeligheid voor biologics te testen.
Plakproeven met verdachte ingrediënten kan behulpzaam zijn bij het bepalen van de
oorzaak van dermatologische geneesmiddelen bijwerkingen. Echter, voor betrouwbare
resultaten moeten verschillende eisen in acht worden genomen: de verdunning, het
vehikel, de aanwezigheid van conserveringsmiddelen, kleurstoffen en hulpstoffen.
De injectieflacons van verschillende biologics bevatten minstens vijf ingrediënten.
Daardoor is het niet duidelijk welk ingrediënt een reactie oproept wanneer de plakproef
positief is. Het zou ook moeten worden overwogen dat door het produceren middels
een recombinante cellijn technologie en purificatie middels stappen die maatregelen
bevatten om virussen en bacteriën te inactiveren, 100% puurheid van het product niet
te realiseren is. Ons grootste bezwaar echter is of plakproeven een geschikte methode is
om overgevoeligheid voor biologics te testen. Kunnen de betrokken middelen de huid
penetreren? Wij verwerpen het idee om overgevoeligheid voor etanercept, infliximab en
adalimumab te testen met plakproeven, gebaseerd op de “500 Dalton regel”. Deze regel
houdt in dat met een molecuulgewicht boven de 500 Dalton, absorptie van moleculen
door de normale humane huid snel afneemt. Etanercept, infliximab en adalimumab
hebben een molecuul gewicht van 150 000, 149 100 en 148 000 Dalton respectievelijk, en
daardoor zijn ze zelf erg onwaarschijnlijke veroorzakers van positieve plakproef resultaten.
Daarom beschouwen we de beschreven positieve plakproefresultaten geen tekenen van
overgevoeligheid voor etanercept of infliximab.
Hoofdstuk 6 presenteert de resultaten van een observationele cohort studie die is
uitgevoerd om te onderzoeken in welke mate antistoffen tegen adalimumab worden
gevormd in patiënten met psoriasis en of deze antistoffen klinische consequenties
hebben.

Adalimumab (Humira®) is een volledig humaan monoklonaal antilichaam dat zich richt
tegen TNF-α. Humane antilichamen bevatten een uniek idiotype dat als lichaamsvreemd
kan worden herkend, daardoor is het niet verrassend dat toediening van adalimumab
een immuunrespons kan uitlokken. Om te onderzoeken in welke mate antistoffen tegen
patiënten gevolgd die startten met adalimumab voor chronische plaque psoriasis in
twee academische verwijscentra. Op week 0, week 12 en week 24 is de Psoriasis Area and
Severity Index (PASI) gedaan om de ernst van de psoriasis te bepalen. Op week 12 en week
24 hebben we de spiegel van antistoffen tegen adalimumab (ATA) en de adalimumab
dalspiegel gemeten in het bloed. ATA werden gevonden in 13 patiënten (45%) gedurende
24 behandelweken. Verschillen in respons ratio’s tussen patiënten met lage, middelmatige
varieerden significant tussen patiënten zonder, met lage of met hoge ATA spiegels.
Daarnaast verschilden de adalimumab dalspiegels op week 24 significant tussen goede,
matige en slechte responders. Op basis hiervan hebben we geconcludeerd dat ATA zijn
geassocieerd met lagere adalimumab dalspiegels in het bloed en non-response of verlies
van response op de behandeling met adalimumab. We vonden ook dat ATA ontwikkelen
in een aanzienlijk deel van de psoriasis patiënten behandeld met adalimumab. Mogelijk
kan de incidentie van ATA vorming worden verminderd door toevoeging van een lage
dosering methotrexaat, wat nader onderzocht dient te worden.
Hoofdstuk 7 geeft bewijs voor de effectiviteit en veiligheid van wisseling tussen
verschillende biologics voor psoriasis in de dagelijkse praktijk.
Sinds de eerste registratie van biologics hebben we consistent demografische, kwaliteit
van leven, effectiviteit, en veiligheidsdata verzameld van alle patiënten die in ons centrum
een biologic voor psoriasis zijn gestart.
Dit heeft geresulteerd in een prospectieve database die gegevens van meer dan drie jaar
routine ervaring met biologics bevat. Niet alle patiënten die starten met een biologic
reageren naar tevredenheid: de effectiviteit kan onvoldoende zijn, ernstige bijwerkingen
kunnen optreden of de behandeling wordt om andere redenen niet verdragen. Wanneer
optimalisatie van de behandeling heeft gefaald of niet mogelijk is, dan kan de volgende
stap het wisselen naar een andere biologic zijn. We hebben de data geanalyseerd van de
patiënten in onze database die zijn gewisseld tussen verschillende biologics. Daarnaast
hebben we ook de karakteristieken van alle patiënten in de database geanalyseerd om te
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adalimumab worden gevormd bij psoriasis patiënten, hebben we 29 opeenvolgende

vergelijken tussen patiënten die succesvol behandeld zijn en patiënten die niet succesvol
behandeld zijn.
Het bleek dat 24 van de 122 patiënten in de database in ieder geval één maal zijn
gewisseld tussen biologics. Voor 92% van de wisselaars was ineffectiviteit de hoofdreden.
De meerderheid van de gewisselde patiënten (88%) was uiteindelijk naar tevredenheid
behandeld met een andere biologic, de tweede danwel derde. Van de gewisselde
patiënten bleek 40% niet te reageren op meerdere biologics. Slechts drie patiënten zijn
teruggekeerd naar conventionele therapieën. Op basis van deze gegevens hebben we
geconcludeerd dat patiënten voor wie één biologic ineffectief of overdraagbaar is, goed
zou kunnen reageren op een andere biologic. Tot op heden voorspellen de resultaten met
de ene biologic niet die van de ander, zelfs wanneer ze beiden TNF-α remmers zijn.
Hoofdstuk 8 beschrijft de actuele status van nationale databases voor systemische
therapieën voor psoriasis in Europa. Het presenteert ook een internationale samenwerking
geheten ‘Psonet’, dat gecombineerde analyses van data uit de individuele databases van
verschillende landen mogelijk maakt.
Klinische ervaring met de biologics is nog steeds relatief beperkt en beschikbare data
worden vooral gehaald uit kortdurende fase III studies. In deze studies worden patiënten
geïncludeerd zonder de comorbiditeit en aanvullende medicatie die in de dagelijkse
praktijk wel worden gezien. Daarom eisen regelgevende instanties uitvoering van postmarketing fase 4 studies voor nieuw geregistreerde geneesmiddelen. Deze studies
worden echter zelden naar tevredenheid volbracht, het is gedocumenteerd dat slechts
ongeveer 40% van de verplichtingen aangegaan met de Food and Drug Administration
op tijd worden afgerond. Daarnaast is spontane melding van bijwerkingen in de postregistratie fase geen efficiënte manier om veiligheid te beoordelen aangezien het belast
is met aanzienlijke onderrapportering van bijwerkingen en het de mogelijkheid mist
om de bijwerking te relateren aan het aantal behandelde patiënten. De introductie van
biologics voor psoriasis hebben een toegenomen behoefte gecreëerd voor lange termijn
observationele studies en vergelijkende studies in real-life situaties. Databases bieden
een mechanisme om lange termijn veiligheid en effectiviteit van de behandeling te
monitoren in de ‘natuurlijke omgeving’. Verschillende Europese landen hebben databases
gerealiseerd om data te verzamelen van systemische therapieën voor psoriasis. Hoewel
verschillend in sommige aspecten van studie ontwerp en monitoring, delen de databases
een aantal gemeenschappelijke kenmerken: ze includeren alle biologics en soms zelfs alle

geregistreerde systemische therapieën voor psoriasis en ze observeren de patiënt voor
een vastgestelde periode ongeacht hoelang de behandeling is gegeven. Het combineren
van de resultaten van de verschillende databases vergroot de kracht en de impact. Een
internationale samenwerking ‘Psonet’ genaamd is in voorbereiding, welke gezamenlijke

Hoofdstuk 9 geeft een overzicht van alle klinische meetinstrumenten voor de ernst en
uitkomst van psoriasis. Tevens wordt de kwaliteit van de belangrijkste meetinstrumenten
geëvalueerd middels klinimetrische criteria.
Er zijn geen biomarkers beschikbaar om de ernst van psoriasis te meten, daarom
worden klinische meetinstrumenten gebruikt in klinische studies en in de dagelijkse
Deze meetinstrumenten worden ook gebruikt om ziekte ernst te categoriseren en om
de beschikbare middelen te verdelen bijvoorbeeld middels vergoedingscriteria. Voor
psoriasis is the reeks van klinische meetinstrumenten zeer uitgebreid en ze missen
uniformiteit en validatie. Wij hebben alle klinische meetinstrumenten voor de ernst en
uitkomst van psoriasis geïdentificeerd middels een uitgebreid literatuuronderzoek. We
vonden 53 verschillende klinische meetinstrumenten en deze instrumenten zijn verdeeld
in 11 meest belangrijke instrumenten om de kwaliteit te evalueren. Het bleek dat geen
enkele van de psoriasis instrumenten adequaat is gevalideerd. De Psoriasis Area and
Severity Index (PASI) is het meest gebruikte instrument in wetenschappelijk onderzoek,
maar heeft substantiële beperkingen zoals lage respons distributie, geen consensus
betreffende interpreteerbaarheid en lage responsiviteit bij milde ziekte. Door het
wijdverbreide gebruik van de PASI echter, zijn er wel mogelijkheden om de resultaten van
verschillende studies met elkaar te vergelijken. In het algemeen kon geen instrument als
beste worden aangemerkt en voor verschillende situaties kunnen andere instrumenten
het meest geschikt zijn.
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analyses zal uitvoeren van data van negen individuele nationale psoriasis databases.
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General discussion

GENERAL DISCUSSION
Without any doubt, the biologics form a welcome addition to the treatment armentarium
for patients with moderate to severe psoriasis. Before the introduction of the biologics,
or uncontrollable disease. For many of them, treatment with a biologic has been lifechanging and is even called ‘miraculous’ by some patients.
However, at this moment it is not desirable to bypass the conventional systemic therapies
for moderate to severe psoriasis and turn to the biologics straight away. Firstly, because of
the high burden it would put on the health care budget. Secondly, since long term risks
of the biologics are not known yet. As said in the introduction, malignancies associated
no long-term data on treatment with biologics for psoriasis available. We can learn from
experiences in rheumatology and gastro-enterology, but the patient populations differ.
Psoriasis patients have in most cases been exposed to photo(chemo)therapy in the past
which increases the risk of cutaneous malignancies. Further, the populations suffer from
different comorbidities and use different concomitant therapies. Until long-term safety
data are available, patients to which biologics are prescribed should be carefully selected.
This is illustrated by the fact that marketing authorization for efalizumab was suspended
less than five years after its introduction as a result of rare severe adverse events. Three
patients developed progressive multifocal leukoencephalopathy (PML) after using
efalizumab for more than three years. The EMEA then considered the benefits to no longer
outweigh the risks of efalizumab.
For all individual patients using a biologic, benefits and risks should be weighed at every
visit. No general comments can be given since these considerations are multi-factorial.
Items for consideration are severity of the disease, treatment effectiveness, patient
satisfaction, medical history, comorbid disease, concomitant medications, alternative
treatment options, antibody development and occurrence of adverse events.
For most patients who are treated with biologics for psoriasis, treatment alternatives
are scarce. Therefore, managing factors that impair treatment is important. One of these
factors is the occurrence of adverse events, which may lead to cessation of treatment. This
thesis offers a helping hand for the management of infliximab related infusion reactions
and etanercept related dermatological adverse events.
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a considerable amount of these patients was repeatedly hospitalized for exacerbations

Another factor that may impair treatment is loss or lack of response. For adalimumab we
showed that antibody formation plays a considerable role in non-response. For other
biologics, it is still under investigation to what extent antibodies are formed and what their
clinical consequences are for psoriasis patients. Neutralizing antibodies have never been
found in patients treated with etanercept as opposed to patients treated with infliximab.
Anti-infliximab antibodies have even been associated with an increased risk of infusion
reactions in patients treated for other indications (see chapter 3).
The knowledge that formation of antibodies to the biologics may result in loss of response,
leads to new questions. What are risk factors for antibody formation? Long interruption of
treatment seems to be one and maybe previous treatment with other biologics. Genetic
predispositions should also be considered and need further investigation. How antibody
formation can be influenced is another question. As discussed in chapter 6, a positive
role for concomitant methotrexate is suggested. For psoriasis patients this needs to be
confirmed and if so, an optimal dose should be found.
Although still many issues need to be sorted out considering the available biologics,
new biologics are already in the pipeline and one has even recently been registered
(ustekinumab). This is yet another reason for establishing large registries that collect longterm data.

Future considerations
Hopefully one day, the possibility will be there to predict beforehand to what therapy
patients will respond satisfactorily. This would save patients periods of ineffective
treatments and the occurrence of adverse events. Furthermore, it would save society
unnecessary high healthcare costs. Identifying different genotypes in psoriasis patients
using large DNA-databases might be the key. Furthermore, since several genes are known
to play a role in the pathogenesis of psoriasis, maybe some day psoriasis may actually be
cured by means of gene therapy.
Until then, we need to accept that patients with psoriasis probably need lifelong therapy
and therefore treatment with these therapies should be as effective and safe as possible.
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