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CHAPTER 1 

General in t roduc t ion 

1.1 Clinical mani fes ta t ions of psoriasis 
Psoriasis is a skin disease affecting 1,5-3% of the population in Western Europe 
and Northern America.1 Lesions are characterist ically indurated, erythema
tous and with adherent silvery scales. They can occur anywhere on the skin, 
but the elbows, knees and lower back are more frequently involved. Psoriasis 
can also affect the joints (psoriatic ar thri t is) . Many clinical manifestat ions 
are known, and there are two ways to classify them, morphologically and 
topographically (table 1). In both these classifications two diseases are mis
sing, morbus Andrews-Barber (localized e ry thematosquamous and pustulous 
processes, only occurring on the palms and soles) and acrodermatit is continua 
of Hallopeau (localized e ry thematosquamous and pustulous processes, only 
occurring at the tips of fingers). It is still a mat ter of debate whether or not 
these two diseases form part of the psoriasis spect rum. 2 

All subtypes of psoriasis can occur as a single feature or in combination with 
other types. In this way the disease called psoriasis variâtes in severity 
be tween individuals. Even in the same individual there are large fluctuations 
in the severity of the disease over t ime. 
The prevalence of psoriatic arthri t is is described in several studies as varying 
from 0.7 to 40% in pat ients with psoriasis, depending on the definition used.3 

The classification of psoriatic arthri t is has always been under discussion. 
Because of the descript ion in l i terature of two new clinical enti t ies , the Syn-
ovitis-Acne-Pustulosis-Hyperostosis-Osteomyelit is (SAPHO) syndrome and 
the Psoriat ic-Onycho-Pachydermo-Periost i t is (POPP) syndrome of psoriatic 
arthrit is , the classification became even more complicated. Ruzicka recent ly 
developed a classification based on the Moll and Wright model (table 2).4 

Table 1. Morphologic and topographic variants of psoriasis 

Morphologic Topographic 

psoriasis guttata psoriasis vulgaris 
psoriasis "en plaque" psoriasis inversa 
psoriasis nummularis psoriasis capitis 
psoriasis annularis psoriasis palmoplantaris 
psoriasis pustulosa (generalisata) psoriasis unguium 
erythrodermia psoriatic arthritis 

psoriasis universalis 
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Table 2. Different types of psoriatic arthritis according to Ruzicka. 

1 Asymmetric oligoarticular arthritis 
2 Distal interphalangeal arthritis 
3 Symmetric polyarthritis (Rheumatoid arthritis-like) 
4 Mutilating psoriatic arthritis 
5 Spondylarthritis 
6 Pustulosis palmoplantaris associated with osteoarthritis of sterno

clavicular joints 
7 Psoriatic Onycho Pachydermo Periostitis (POPP) 

This classification is probably the most practical one for dermatologists; they 
should be aware of the different clinical phenomen a existing in psoriatic ar
thritis to be able to inform their pat ients about it. However, until now assign
ing a patient to a specific subgroup has had no therapeut ic consequences 
since therapy for all subtypes is similar. 
If the nails are involved, they show hyperkeratosis , onycholysis and discolou
ring to yellow or brown. Pitting of the nails is common, but not specific. In 
pat ients with psoriatic arthri t is 80% of pat ients have nail involvement . ' For 
the t rea tment of nail lesions and for psoriatic arthritis, local therapies are not 
effective, and systemic t rea tment is somet imes necessary in severe cases. 
In the classification of psoriasis of the skin, little has changed during the past 
few decades. Based on two different age peaks that have been recognised for 
the development of the first signs of psoriasis, the categories type I psoriasis 
(early onset < 40 yrs and a positive family history) and type II psoriasis (late 
onset and often a negative family history) have been proposed.5 It seems 
indeed that genetic predisposit ion is more strongly associated with type I 
than with type II psoriasis. 

1.2 Pathogenes i s of psorias is 
The exact cause of psoriasis is still unknown despite all the efforts that are being 
made throughout the world. Most investigators believe in the concept of pso
riasis as a T-cell mediated disease. Also, it is accepted that there is a genetic 
background. A shift from genotype to phenotype may be triggered by outside 
factors which then initiate a deviation in immunologic and keratot ic process
es, e.g., stress, infection (especially upper respiratory tract infections with 
streptococci), part icular drugs (beta-blocking agents, l i thium, chloroquine) , 
and physical t rauma to the skin causing the Koebner phenomenon . 6 ' 7 

Psoriasis is believed to be a disorder at the T-cell level. This is suggested by 
the fact that cyclosporine, tacrolimus, methotrexate and prednisone, all 
immunosuppress ive drugs, lead to very good improvement . These drugs all 
have a direct effect on T cells. Also, the serum levels of soluble T-cell activa
tion molecules (sIL-2R, sCD27) are elevated in pat ients with psoriasis,8 and 
they are correlated with disease activity, e.g., the level of sIL-2R decreases 



General introduction CHAPTER 1 

with the improvement seen during immunosuppress ive therapy. 9 , 1 0 Fur ther 
evidence is found in reports indicating clearance of psoriasis or occurrence 
of psoriasis after bone marrow t ransp lan ta t ion . 1 1 1 2 

Genetics 
Psoriasis is bel ieved to be a mult igenet ic disease whose expression is in part 
dependent on external factors. This is best demonst ra ted in sibling and twin 
studies. It was noted that the risk for the sibling of developing psoriasis was 
higher if one of the paren ts had psoriasis than if none of the parents had pso
riasis (14% versus 6.6%, respect ively) . In twin studies a concordance rate of 
56 to 70% for identical twin pairs was found . 1 3 1 4 This proves that there must 
be another factor in addition to genetic predisposit ion, possibly init iating or 
activating the genetic deviation. A recent publication from Swanbeck et al, 
concerning the lifetime risk of developing psoriasis in the Swedish population, 
showed a 4% risk if ne i ther parent has psoriasis, 24% risk if a sibling has pso
riasis, 28% risk if one parent has psoriasis, and 65% if both parents have pso
riasis. If both parents and a sibling have psoriasis, the lifetime risk was 83 %.1"' 
The empirical data obtained from these studies1 3"1 5 can help pat ients with 
psoriasis est imate the risk of having a child with psoriasis. 
The immunogene t ic research in psoriasis has focussed on HLA molecules. 
Certain HLA haplotypes are associated with psoriasis. Frequent ly ment ioned 
gene associations involve class I HLA antigens Cw6, B13, B17, and B57 and 
with class II HLA antigens DR7, DQA1, DQB1,16"18 Association with the major 
histocompatibil i ty complex (MHC) antigen Cw6 has been found in different 
populat ions in Europe, Japan and Israel.1 9-2 0 

Most studies concentra te on a combinat ion of these HLA antigens as the sus
pected genetic predisposition to psoriasis. The haplotypes Cw6-B57-DRB1*070T-
DQA1*0201-DQB1*0303, A2-Cwl 1-B46-C2C-BFS-C4A4-C4B2-DR8, A2-B13-Cw6-
DR7-DQA1 *0201, Al-B17-Cw6-DR7-DQA1 *0201 are most frequently found.19"21 

Type I psoriasis seems to be associated more strongly with haplotype Cw6-
DR7-DQA1*0201 according to Ikäheimo et al.21 

A gene association on the distal end of the long arm of chromosome 17 has 
been found in three out of eight tested families.2 2 It was suggested that with
in the same region of 17q, a gene responsible for the activation of T cells is 
present . Recently, this association with 17q was confirmed by a group in Ann 
Arbor.23 Newly suggested associations include 16q, p20, and the TNF-cc promot
er polymorphism 238.2 in juveni le onset psoriasis.2 3-2 4 

TNF-a is thought to be an important mediator in the initiation phase of cutane
ous inflammation in psoriasis .2 3 

Keratinocytes and T cells 
How these genetic deviations can affect the keratotic processes in psoriatic 
lesions is not known. The epidermis exists primari ly of kerat inocytes . The 
kerat inocyte s tem cells are localized in the basal cell layer, and in the normal 
situation, only a few of them are involved in active cell cycling. The lesional 
epidermis in psoriatic pat ients could be the result of an increase in the per-
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centage of stem cells involved in cell cycling or an increase in the number of 
cell cycles of dividing cells (prolonged apoptotic process), or a combination 
ofboth. 2 6 . 2 7 

T cells are an important part of the inflammatory reaction in the papillary 
layer of psoriatic lesions. They are also present within the hyperplast ic epi
dermis of psoriatic lesions. 
As Bos et al. suggest in their manuscr ip t , 2 8 " psoriasis could be the result of a 
disturbed interaction be tween activated T cells and kerat inocytes . The sim
plest and perhaps most elegant hypothesis is that in psoriasis, T cells are able 
to induce kerat inocyte hyperproliferat ion through the secretion of relevant 
cytokines that are able to bring resting kerat inocytes in cell cycling".29-31 

T cells, however, are present in the papillary dermis of all individuals,3 2 just 
like kerat inocytes in the epidermis. The question remains why only pat ients 
with psoriasis suffer from the results of their interaction. 

MHC and superantigens 

The interaction of major histocompatibil i ty molecules (MHC) and T-cell 
receptors might additionally be involved in the interaction of T cells with 
keratino-cytes, as a result of which costimulation is increased. This might 
occur as a result of endogenous ant igens (MHC class I expression), or by 
expression of exogenous ant igens (MHC class II). 
The role of superant igens in psoriasis has been studied by different groups. 
When it became known that certain superant igens derived from bacteria such 
as Staphylococcus aureus and Streptococcus pyogenes may form a bridge 
between the ant igen-present ing cell and the T cell by binding to MHC class II 
and the TCR, respectively, an ant igen- independent mechanism of T cell acti
vation in psoriasis was hypothesized. 3 3 

In summary, in the immunopathogenes is of psoriasis, we can assume that all 
of the mechanisms described operate together in the st imulation of kerat ino
cyte growth. It is as yet unclear whether epidermal hyperproliferat ion is the 
result of an increase in the number of s tem cell kerat inocytes in active cell 
cycling or the result of an increase in the number of cell cycles of the tran
siently amplifying cell population, or a combination of both.3 1 

It is also unclear how T cells become involved in this epidermal hyperprolif
eration, i.e., by direct interaction with kerat inocytes or indirectly with a role 
for autoant igens, superant igens and /o r ant igen-present ing cells. 

1.3 Present therapies 
As there is such a large variety in the clinical manifestations of psoriasis, it is 
difficult to give a s tandard protocol for t rea tment . Minor clinical signs some
times need no t rea tment at all, whilst severe psoriasis with arthri t is and nail 
involvement often requires aggressive systemic t rea tment . In between these 
extremes, there is a broad range of therapies . 
Not all drugs accepted as therapy for psoriasis (especially the older drugs) have 
been studied properly, following the current stringent regulations of the Food 
and Drug Administrat ion (FDA) and Good Clinical Practice (GCP) guidelines. 

10 
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This means that new drugs tested in studies performed according to these rules 
are not infrequently compared with a "golden standard" therapy that is based 
solely on clinical exper ience. 
In general , there are three types of therapies for psoriasis; topical therapy, 
photo(chemo)therapy, and systemic therapy. All of them have their own side-
effects. For this reason, therapies are somet imes combined in order to reduce 
these side-effects, or rotational therapy is used. A therapy that could cause 
side-effects is replaced by another therapy before any obvious side-effect has 
occurred, to prevent the development of long-term side-effects.34 In addition, 
pat ient education and acceptat ion form an important factor. A pat ient with 
knowledge of his or her disease and the possible therapies who receives opti
mal psychosocial guidance (if necessary) will benefit more from the therapy, 
result ing in a b e t t e r quality of life. 

Topical therapy 
Tar, dithranol, and topical corticosteroids combined with indifferent ointments, 
were the only therapies for many years for localized psoriasis. In this way, the 
majority of pat ients could be treated to some extent. Tar products are still 
used because of their positive effect. Their exact mode of action is unknown, 
but an antiinflammatory and antiproliferative effect has been found.35 Today, it 
is often used in a day-care setting. 
Dithranol is effective in many pat ients . Its exact mechanism of action is not 
known, but it seems to have a primary effect on the kerat inocytes of the epi
dermis . 3 6 

Topically applied corticosteroids are most often used by pat ients with psoria
sis because of their good clinical efficacy and acceptable side-effects. Their 
efficacy is based on their immunosuppress ive , ant i inf lammatory and antipro
liferative activity.3 7 

In 1993, an o intment with a vi tamin D derivative (i.e., calcipotriol) was intro
duced, which had an effect almost comparable to potent corticosteroids like 
be thamethasone . The mechanism of action is a combination of a decreased 
proliferation of undifferentiated kerat inocytes , s t imulat ion of differentiated 
keratinocytes and an immunoregulatory effect which is not completely under
stood.3 8 Calcipotriol o in tment is now the therapy of first choice. 
An important help during all therapies for psoriasis is the use of emoll ients . 
They have an important effect on the psoriatic plaque as they remove scales. 
In contrast to all other drugs they do not cause side-effects. 

Side-effects 
Tar can irritate the skin, especially in combination with sun exposure . 3 5 The 
issue of carcinogenicity is old but has recently resurfaced.3 9 '4 0 Tar may poten
tially induce skin cancer, but appears to be a sufficiently safe therapy for 
psoriasis. Tar products do have an unpleasant odour, and patients dislike using 
them in their ba throom at home. 
Dithranol can also irritate the skin as well as the eyes. The cosmetic acceptance 
is l imited. It can cause discolouring of skin, hair, clothing, and furni ture . 3 6 ' 4 1 

11 
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Topical corticosteroids are the therapy of choice of many patients but can cause 
atrophy of the skin and local immunosuppression. When used in large amounts, 
they can lead to adrenal insufficiency, and tachyphylaxis occurs when applied 
daily.3 7 It is advised to use topical corticosteroids in pulse therapy. 4 2 ' 4 3 

The side-effects of calcipotriol are limited to some irri tation of the skin in a 
number of patients, and if used in an amount of more than 100 g per week, 
there is a risk of disturbance in the calcium metabolism.4 4 

A disadvantage of all topical therapies for the more extended forms of psoria
sis is the fact that it is t ime consuming to apply, and pat ients simply get t ired 
of it. This results in poor patient compliance. 

Photo (chemo) therapy 
If topical therapy is not an option in generalized psoriatic lesions, or if it is not 
effective, photochemotherapy (psoralen + UVA: wavelength 320-400nm) or 
phototherapy (UVB broad band: wavelength 280-350nm: TL1 2) is a good sec
ond choice. This therapy can be given in a course of around 16 weeks, two to 
three t imes a week. The potential ly long period of remission without further 
t rea tment makes the therapy attractive to many pat ients with psoriasis .4 5 

Sometimes it is used in combinat ion with other systemic therapies . Its mech
anism of action is an antiproliferative effect, combined with a local immuno
suppressive effect and an ant i inf lammatory effect.46 Despite the unwanted 
side-effects, this therapy is used widely because the r isk/benefi t ratio is bet
ter than that of most systemic therapies . 
A more recent therapy utilises narrow-band ultraviolet B therapy (wavelength 
311-31 2nm: TL01). This therapy gives bet ter results compared to broad band 
ultraviolet B and is comparable to photochemotherapy. 4 7 ' 4 8 The development 
of e ry thema of the skin is much less, and therefore the minimal erythema 
doses are higher.4 9 This is an advantage for pat ients with skin type I or II. 

Side-effects 
Frequent short- term side-effects of photo(chemo}therapy include burned 
skin and itching during therapy, as well as nausea and photosensibility if 
methoxy-psoralen is used.49"52 

The most worrying long-term side-effect is the induction of (skin) cancer, 
because of DNA damage. Photo(chemo)therapy alone has the capacity to 
induce skin cancer, especially squamous cell carcinoma. However, pat ients 
t reated in the past with carcinogenic therapies , or those predisposed to skin 
cancer because of a genetic disorder, immunosuppress ive disease or therapy, 
or earlier skin malignancies have a higher risk to develop these skin cancers.5 3 

These high-risk patients should not be treated with photo(chemo)therapy. The 
British Photodermatology Group developed guidelines for t rea tment with 
photochemotherapy. Especially with respect to skin cancer, they advise lim
iting photochemotherapy to a total of 150-200 therapy sessions or 1000-1500 
J / c m 2 per patient, whenever possible.5 4 , 5 5 

12 
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Systemic therapies 
Patients who fail to react to local and photo(chemo)therapy or, for other reasons, 
are not able to undergo these treatments are considered for systemic therapy, 
e.g., acitretin, cyclosporine A or methotrexate. While these therapies are very 
potent in reducing the symptoms of psoriasis, they have considerable side-
effects which limit their use. 
The order in which these therapies should be given is not fully established, 
and often depends on the patient. The retrospective systematic review by 
Spuls et al. revealed some aspects of the efficacy and side-effects of systemic 
therapies.56 In their study retinoids produced the lowest proportion of patients 
(56%) with a good response (defined as 75 to 100% improvement). Neverthe
less, for the pustular forms of psoriasis and acrodermatitis continua of Hallo-
peau acitretin is the treatment of first choice.1 Cyclosporine appeared second 
best (64%), while photochemotherapy and ultraviolet B therapy gave the best 
results (83% and 68% of patients with a good response, respectively). As well-
documented clinical studies with methotrexate are lacking, no estimate of 
patients with a good result is given in the review of Spuls et al. Clinical expe
rience with methotrexate, however, suggests that the percentage will be in 
the range of cyclosporine. Methotrexate is accepted as the treatment of first 
choice in patients with psoriasis associated with psoriatic arthritis."" In addi
tion to these registered therapies, there is another therapy, with fumaric acid 
esters. A combination of dimethylfumarate and monoethylfumarate combined 
with calcium, magnesium or zinc salts is used, also known as Fumaderm. 
Although not officially recognized as a therapy for severe psoriasis, it is not 
seldom used as such with good results.58"61 

Side-effects 
The first retinoic acid marketed for psoriasis vulgaris was etretinate. Its meta
bolite acitretin is now used in most countries because its elimination rate is 
50 fold faster than that of etretinate. It was thought that the teratogenicity of 
acitretin could be restricted to two months instead of the 18 months recom
mended for etretinate. Unfortunately, it has been proven that acitretine can 
be isomerized in the body to etretinate, probably under the influence of 
ethanol.62 Retinoids cause in vitro inhibition of cell proliferation, keratiniza-
tion and differentiation of epithelial cells, and have an antiinflammatory 
effect. Also, there are some indications of immunomodulatory effects in vit
ro. Which of these effects is most important in the efficacy in psoriasis is not 
known. The growth and differentiation of epidermal keratinocytes decrease 
significantly under treatment with retinoids in vivo.63 

The side-effects of retinoids include dry mucosae, granulomas and furuncu-
losis, hyperostosis, and thinning of the epidermis.65"66 An increase of serum 
triglycerides and sometimes cholesterol can occur, rarely an increase of liver 
enzymes. Generally, side-effects with acitretine are manageable and rever
sible if therapy is discontinued. 
Methotrexate, a folic acid antagonist, was first thought to have a cj^totoxic 
effect on proliferating epidermal cells. In high dosages it indeed causes dam-

13 
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age to epidermal cells. However, recent data showed that methotrexate in a 
dose of 2,5-5 mg effectively killed lymphoid cells, while human kerat inocytes 
were not affected. In this way, methotrexate can have its beneficial effect on 
psoriatic lesions by influencing the immune sys tem. 6 ' The side-effects of 
methotrexate can be quite severe, e.g., methotrexate pneumonia , toxicity of 
the liver (sometimes resul t ing in fibrosis or cirrhosis of the liver), and bone 
marrow suppression, but fortunately these side-effects occur rarely.6 7 - 6 9 If 
monitored closely this therapy is safe.70 Side-effects like hepatotoxicity, nau
sea, ulcerative stomatit is, bone marrow suppression and osteopathy are 
reversible if discovered in time.67"71 

Cyclosporine, a cyclic polypeptide with strong immunosuppress ive activity, 
has been extensively studied and has proven to be a potent drug in the treat
ment of psoriasis.72"75 The side-effects include hyper tension, nephrotoxicity, 
disturbed liver functions, gastro-intestinal complaints, headache, and p a r e s 
thesia. All of them are reversible if discovered in t ime.7 6 There is, however, 
some evidence that although the creat inine clearance may re turn to the pre-
t reatment level, nephropathy can be demonstrated in biopsies of the k idneys ' ' 
and this is irreversible. Fur thermore , it is reported that pat ients using cyclo
sporine develop skin cancer more rapidly. Cyclosporine itself is ne i ther 
mutagenic nor carcinogenic. 

Fumaric acid esters, products in the citric acid cycle (Krebs cycle), are still 
under investigation but are already being used as a therapy for psoriasis. The 
working mechanism is based on the assumption that the natural fumaric acid 
storage in pat ients with psoriasis is lower than in controls. The side-effects of 
fumaric acid esters are especially nephrotoxicity, disturbance of liver enzymes, 
as well as a mild decrease in leucocyte count.38"61 

1.4 Aim of this thes is 
The search for other t rea tments for psoriasis is continuing. The new area of 
research concerns the genetic background of psoriasis, but gene therapy is 
not yet possible. For now, interest is focussing on immunosuppress ive drugs, 
retinoids, photo(chemo) therapy and vitamin D derivatives and combinations 
of them. In this perspective many studies were and are performed with sev
eral systemic and topical drugs. 
The aim of this thesis is to part icipate in the search for new therapies . 
When the studies in this thesis started, in 1992, regulat ions for the registra
tion of drugs were under development . Since then, it has become more diffi
cult to conduct a study that is approved for registration purposes. Many older 
studies, and unfortunately some current ones do not fulfill the modern crite
ria for Good Clinical Practice of investigational drugs and the regulations of the 
Food and Drug Administrat ion. Nowadays, a drug therapy for psoriasis can
not have a place in therapies of psoriasis based on clinical experience only. 
There are just a few comparat ive studies of therapies used to treat psoriasis. 
This makes it difficult to give a minimum of effectiveness necessary to accept a 
new drug as useful in the t r ea tment of psoriasis. 
Before investigating new therapies , first a study was made of the existing 
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therapies . Methotrexate was among the first systemic therapies for psoriasis 
and was introduced in the 1950s. It has many side-effects that are known by 
dermatologists who prescribe this drug. This thesis starts with a report con
cerning one side-effect of methotrexate , methotrexate osteopathy, which was 
thought to occur only in children suffering from leukemia who were treated 
with high doses of methotrexate and was therefore unknown to dermato
logists (chapter 2, section 2.1). As only a few comparat ive studies exist, this 
thesis includes a comparative study of two established therapies (e.g., cyclo-
sporine A and photochemotherapy). Because cyclosporine A was very success
ful in reducing psoriatic lesions, even patients with less severe psoriasis were 
treated with this drug. To be able to place cyclosporine A bet ter be tween the 
other therapies it was decided to compare this drug with photochemotherapy, 
its main competi tor . The evaluation had to be done retrospectively, because 
it is almost impossible to perform a double-blind study with photo-chemotherapy 
and cyclosporine A therapy due to their different natures (chapter 2, section 2.2). 
Chapter 3 is about possible new therapies and starts with a study investiga
ting ranit idine a new and promising drug for the t rea tment of psoriasis. Being 
a H2-antagonists, ranit idine has a well documented record of safety, also for 
long-term use. 7 8 It would therefore offer an attractive al ternat ive. Witkamp 
et al.7 9 studied these reports and noted that positive results with ^ - a n t a g o 
nists were found in those pat ients who were treated for a period of at least 16 
weeks. They found encouraging results in their open prospective study with 
ranit idine for 16 weeks in 20 pat ients with moderate to severe psoriasis. The 
mechanism of action postulated was a delayed immunosuppress ive effect of 
ranit idine due to partial blockade of CD8+ cells and an increased his tamine 
production from positive feedback mechanisms. 8 0 

As placebo-controlled studies were lacking, a double-blind, placebo-controlled, 
mul t icenter dose-comparing study in 201 pat ients with chronic psoriasis was 
performed to confirm the results of the study of Witkamp et al (chapter 3, 
section 3.1 ). 
A study with a new derivative of cyclosporine, IMM 125 (cyclosporine S or 
oxeclosporine), was performed because laboratory studies and animal studies 
suggested that it had a bet ter safety profile, especially regarding nephrotoxic
ity than cyclosporine A. The results of this study are described in chapter 3, 
section 3.2. 
As well as creating new derivatives of cyclosporine A, an improvement of the 
current drug can make a difference as well. This has been found in a new 
pharmaceutical preparation of cyclosporine A, a cyclosporine micro-emulsion. 
This new formula claimed to have a bet ter pharmacokinet ic profile with an 
Area Under the Curve (AUC) greater than the old cyclosporine A formula, and 
a more stable blood concentration without the high peak concentrations known 
from the old formula. In this chapter the effects of the change to this new 
cyclosporine micro-emulsion in pat ients current ly treated with cylosporine A 
are studied (chapter 3, section 3.3). 
In addition, a new cyclic immunosuppress ive drug was found, a macrolide 
called tacrol imus (FK506). It has been studied as a systemic therapy, and 
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proven to be effective in psoriasis (chapter 3, section 3.4), and as a topical 
formulation for the t rea tment of plaque-type psoriasis. The results are 
described in chapter 3, section 3.5. 
This thesis ends with a summary of the results of the clinical trials. It became 
a proclamation to perform the best possible study, and as soon as possible, 
for any new drug being claimed as a t rea tment for psoriasis. In this way we 
can protect our patients against false hope, and protect society against a waste 
of money for therapies that are ineffective. 

16 



General introduction CHAPTER 1 

references 
1 RDR Camp; Psoriasis. In: Champion RH, Burton JL, Burns DA, Breatnach SM, edi

tors. Textbook of Dermatology, Oxford: Blackwell Scientific Publications; 1998: 
1589-1649. 

2 Reitamo S, Erkko P, Remitz A. Palmoplantar pustulosis. Eur J Dermatol 1992; 2; 
311-314. 

3 McCormack GD, Barth W. Classification and diagnosis of psoriatic ar thri t is . In: 
Gerber LH, Espinoza LR (editors). Psoriatic Arthrit is . Orlando: Grime & Stratton 
Inc., 1985: 59-82. 

4 Ruzicka Th. Psoriatic arthri t is , new types, new t rea tments . Arch Dermatol 1996; 
132: 215-219. 

5 Henseler T, Chris tophers E. Psoriasis of early and late onset: characterisat ion of 
two types of psoriasis vulgaris. J Am Acad Dermatol 1985; 13: 450-456. 

6 Kreuger GG, Duvic M. Epidemiology of psoriasis; clinical issues. J Invest 
Dermatol 1994; 102: 145-185. 

7 Tagami H. Triggering factors. In: van de Kerkhof PCM, editor. The management 
of psoriasis. Clin Dermatol 1997; 15: 677-685. 

8 de Rie MA, Hamerl inck F, Hintzen RQ, et al. Quanti ta t ion of soluble CD27, a T-
cell activation antigen, and soluble interleukin-2 receptor in serum from pat ients 
with psoriasis. Arch Dermatol Res 1991; 283: 533-534. 

9 de Rie MA, Zonneveld IM, Witkamp L, et al. Soluble interleukin-2 receptor (sll-2r) 
is a marker of disease activity in psoriasis: a comparison of sll-2r, sCD27, sCD4, 
sCD8 and sICAM-1. Acta Derm Venereol (Stockh) 1996; 76: 357-360. 

10 Gebhardt M, Wenzel HC, Hipler UC, et al. Monitoring of serologic immune para
meters in inflammatory skin diseases. Allergy 1997; 52: 1087-1094. 

11 Snowden JA, Heaton DC. Development of psoriasis after syngeneic bone marrow 
transplant from psoriatic donor: further evidence for adoptive au to immuni ty . Br 
J Dermatol 1997; 137: 130-132. 

12 Kishimoto Y, Yamamoto Y, Ito T, et al. Transfer of au to immune thyreoiditis and 
resolution of palmoplantar pustular psoriasis following allogeneic bone marrow 
t ransplanta t ion. Bone Marrow Transpl 1997; 19: 1041-1043. 

13 Färber EM, Nail L, Watson W. Natural history of psoriasis in 61 twin pairs. Arch 
Dermatol 1974; 109: 207-211. 

14 Brandrup F, Holm N, Grunnet N, et al. Psoriasis in monozygotic twins: variat ions 
in expression in individuals with identical genetic const i tut ion. Acta Dermato-
venereol (Stockh) 1982; 62: 229-236. 

15 Swanbeck G, Inerot A, Martinsson T, et al. Genetic counselling in psoriasis: empi
rical data on psoriasis among first-degree relatives of 3095 psoriatic probands. Br 
J Dermatol 1997; 137: 939-942. 

16 Elder JT, Nair RP, Guo SW, et al. The genetics of psoriasis. Arch Dermatol 1994; 
130: 216-224. 

17 Henseler T. The genetics of psoriasis. J Am Acad Dermatol 1997; 37: S l - S l l . 

18 Henseler T. Genetics of psoriasis. Arch Dermatol Res 1998; 290: 463-476. 

17 



CHAPTER 1 General introduction 

19 Ikäheimo I, Silvennoinen-Kassinen S, Karvonen J, et al. Immunogenet ic profile 
of psoriasis vulgaris: association with haplotypes A2,B13,Cw6,DR7,DQAl *0201 
and Al,B17,Cw6, DR7,DQA1*0201. Arch Dermatol Res 1996; 288: 63-67. 

20 Ikäheimo I, Tiil ikainen A, Karvonen J, Silvennoinen-Kassinen S. H LA risk haplo-
type Cw6,DR7,DQAl*0201 and HLA-Cw6 with reference to the clinical picture of 
psoriasis vulgaris. Arch Dermatol Res 1996; 288: 363-365. 

21 Ikäheimo 1, Silvennoinen-Kassinen S, Karvonen J, Tiil ikainen A. The frequency 
of QAP2.1 is increased in psoriasis vulgaris pat ients but no unusual linkage 
be tween QAP/DQA1 or QBP/DQB1. Arch Dermatol Res 1997; 289: 373-377. 

22 Tomfohrde J, Silverman A, Barnes R, et al. Gene for familial psoriasis susceptibil
ity mapped to the distal end of h u m a n chromosome 17q. Science 1994; 264: 1141-
1 145. 

23 Nair RP, Henseler T, Jenisch S, et al. Evidence for two psoriasis susceptibili ty 
loci (HLA and 17q) and two novel candidate regions (16q and 20p) by genome-
wide scan. Hum Mol Genetics 1997; 6: 1349-56. 

24 Höhler Th, Kruger A, Schneider PM, et al. A TNF- promoter polymorphism is 
associated with juvenile onset psoriasis and psoriatic ar thri t is . J Invest Dermatol 
1997; 109: 562-565. 

25 Barker ,IN, Jones ML, Mitra RS, et al. Modulation of kerat inocyte-derived inter-
leukin- 8 which is chemotact ic for neutrophi ls and T lymphocytes . Am J Pathol 
1991; 139: 869-876. 

26 Bata-Csorgo Z, Hammerberg C, Voorhees JJ, Cooper KD. Flow cytometr ic identi
fication of proliferative subpopulat ions within normal human epidermis and the 
localization of the pr imary hyperproliferat ive populat ion in psoriasis. J Exp Med 
1993; 178: 1271-1281. 

27 McKay 1A, Leigh IM. Altered kerat inocyte growth and differentiation in psoriasis. 
In: van de Kerkhof PCM, Bos JD, editors. Clin Dermatol 1995; 13: 105-114. 

28 Marikovsky M, Vogt P, Eriksson E, et al. Wound fluid-derived heparin-binding 
EGF- like growth factor (HB-EGF) is synergistic with insulin-like growth factor-] 
for Balb/MK kerat inocyte proliferation. J Invest Dermatol 1996; 106: 616-621. 

29 Grosmann RM, Kreuger J, Yourish D, et al. Inter leukin 6 is expressed in high lev
els in psoriatic skin and s t imulates proliferation of cultured human ker t inocytes . 
Proc Natl Acad Sei U.S.A. 1989; 86: 6367-6371. 

30 Strange P, Cooper KD, Hansen ER, et al. T-lymphocyte clones initiated from 
lesional psoriatic skin release growth factors that induce kerat inocyte prolifera
tion. J Invest Dermatol 1993; 101: 695-700. 

31 Bos JD, de Rie MA. Psoriasis pathogenesis : immunological facts and speculat ions. 
Immunol Today 1999; 20: in press. 

32 Bos JD, Zonneveld IM, Das PK, et al. The skin immune system (SIS): distribution 
and immunopheno type of lymphocyte subpopulat ions in normal h u m a n skin. J 
Invest Dermatol 1987; 88: 569-573. 

33 Valdimarsson H, Sigmundsdottir H, Jonsdott i r I. Is psoriasis induced by strepto
coccal superant igens and maintained by M-prote.in-specific T cells that cross-
react with kerat in? Clin Exp Immunol 1997; 107: S21-S24. 

34 Weinstein GD, White GM. An approach to the t rea tment of moderate to severe 
psoriasis with rotational therapy. J Am Acad Dermatol 1993; 28: 454-459. 

35 Arnold WP. Tar. In: van de Kerkhof PCM, editor. Clin Dermatol 1997; 15: 739-744. 

18 



General introduction CHAPTER 1 

36 Mahrle G. Dithranol. In: van de Kerkhof PCM, editor. Clin Dermatol 1997; 15: 
723- 738. 

37 Hughes J, Rustin M. Corticosteroids. In: van de Kerkhof PCM, editor. Clin 
Dermatol 1997; 15: 715-722. 

38 Fogh K, Kragballe K. Vitamin D3 analogues. In: van de Kerkhof PCM, editor. Clin 
Dermatol 1997; 15: 705-713. 

39 Nenoff P, Richter B, Will W, Hauste in UF. Longitudinal study of the excretion of 
1- hydroxypyrene in ur ine after external t r ea tment with coal tar. Hautartzt 1997; 
48: 240-245. 

40 Pion IA, Koening KL, Lim HW. Is dermatologie usage of coal tar carcinogenic? A 
review of the l i terature . Dermatol Surg 1995; 21: 227-231. 

41 Lebwohl M, Abel E, Zanolli M, et al. Topical therapy for psoriasis. Intern J 
Dermatol 1995; 34: 673-684. 

42 van der Harst LCA, de Jonge H, Pot F, Polano MK. Comparison of two application 
schedules for clobetasol 17 propionate . Acta Dermatovenereol (Stockh) 1982; 62: 
270-273. 

43 Zesch A. Lokal therapie mit kort i ko Steroiden. Hautarzt 1990; 41: 119-125. 

44 Kragballe K. Calcipotriol: a new drug for topical psoriasis t rea tment . Pharmacol 
& Toxicol 1995; 77: 241-246. 

45 Zonneveld IM, Witkamp L, Bossuyt PM, et al. The effectiveness of CsA and pho-
tochemotherapy in the t r ea tment of psoriasis. A retrospect ive study. J Eur Acad 
Dermatol Venereol 1997; 9: 232-236. 

46 Lowe NJ, Chizhevsky V, Gabriel H. Photo(chemo)therapy. In: van de Kerkhof 
PCM, editor. Clin Dermatol 1997; 15: 745-752. 

47 van Weelden H, Baart de la Faille H, Young E, et al. A new development in UVB 
phototherapy of psoriasis. Br J Dermatol 1988; 119: 11-19. 

48 Picot E, Meunier L, Picot-Debeze MC, et al. T rea tment of psoriasis with a 311 nm 
UVB lamp. Br J Dermatol 1992; 127: 509-512. 

49 Leenutaphong V, Sudtim S. A comparison of e ry thema efficacy of ultraviolet B 
irradiat ion from Philips TL12 and TL01 lamps. Photodermatol Photo immunol 
Photomed 1998; 14: 112-115. 

50 Studniberg HM, Weiler P. PUVA, UVB, psoriasis and nonmelanoma skin cancer. J 
Am Ac Dermatol 1993; 29: 1013-1022. 

51 Carabott FM, Hawk JLM. A modified dosage schedule for increased efficiency in 
PUVA t rea tment of psoriasis. Clin Exp Dermatol 1989; 14: 337-340. 

52 Abdullah AN, Keckzes K. Cutaneous and ocular side-effects of PUVA 
photochemo- therapy- a 10-year follow -up study. Clin Exp Dermatol 1989; 14: 
421-424. 

53 Nataray AJ, Wolf P, Cerroni L, Ananthaswamy HN. p53 Mutation in squamous 
cell carcinomas from psoriasis pat ients treated with psoralen + UVA (PUVA). J 
Invest Dermatol 1997; 109: 238-243. 

54 Morison WL, Baughman RD, Day RM, et al. Consensus workshop on the toxic 
effects of long-term PUVA therapy. Arch of Dermatol 1998; 134: 595-598. 

55 British Photodermatology Group. British photodermatology group guidelines for 
PUVA. Br J Dermatol 1994; 130: 246-255. 

19 



CHAPTER 1 General introduction 

56 Spuls PI, Witkamp L, Bossuyt PM, Bos JD. A systematic review of five systemic 
t rea tments for severe psoriasis. Br J Dermatol 1997; 137: 943-949. 

57 Spadaro A, Riccieri V, Sili-Scavalli A, et al. Comparison of cyclosporin A and 
methotrexate in the t rea tment of psoriatic arthrit is: a one-year prospective study. 
Clin Exp Rheum 1995; 13: 589-593. 

58 Mrowietz U, Chris tophers E, Altmeyer P. Trea tment of psoriasis with fumaric 
acid esters: results of a prospective mul t icentre study. Br J Dermatol 1998; 138; 
456-460. 

59 Nieboer C, de Hoop D, van Loenen AC et al. Systemic therapy with fumaric acid 
derivatives: new possibilities in the t rea tment of psoriasis. J Am Acad Dermatol 
1989; 20: 601-608. 

60 Altmeyer PJ, Matthews U, Pawlak F et al. Antipsoriatic effect of fumaric acid 
derivatives. J Am Acad Dermatol 1994; 30: 977-981. 

61 Thio HB, van der Schroeff JG, Nugteren-Huying WH, Vermeer BJ. Long term sys
temic therapy with dimethylfumarate and monoethylfumarate (Fumaderm) in 
psoriasis. J Eur Acad Dermatol Venereol 1995; 4: 35-40. 

62 Larsen FC, Jakobsen P, Knudsen J, et al. Conversion of acitret in to e t re t inate in 
psoriatic pat ients is influenced by ethanol . J Invest Dermatol 1993; 100: 623-627. 

63 Gollnick HPM, Dümmler U. Retinoids. In: van de Kerkhof PCM, editor. Clin 
Dermatol 1997; 15: 799-810. 

64 Geiger JM, Ott F, Bollag W. Clinical evaluation of an aromatic ret inoid RO-1670 
in severe psoriasis. Curr Ther Res 1984; 35: 735-740. 

65 Goldfarb MT, Ellis CN, Gupta AK, et al. Acitretin improves psoriasis in a dose-
dependent fashion. J Am Acad Dermatol 1988; 18: 655-662. 

66 Gupta AK, Goldfarb MT, Ellis CN, Voorhees JJ . Side-effect profile of acitretin 
therapy in psoriasis. J Am Acad Dermatol 1989; 20: 1088-1093. 

67 Said S, Jeffes EWB, Weinstein GD. Methotrexate . In: van de Kerkhof PCM, editor. 
Clin Dermatol 1997; 15: 781-798. 

68 Boffa MJ, Chalmers RJ. Methotrexate for psoriasis. Clin Exp Dermatol 1996; 21: 
399-408. 

69 Pearce HP, Wilson BB. Erosion of psoriatic plaques: an early sign of methotrexate 
toxicity. J Am Acad Dermatol 1996; 35: 835-838. 

70 Roenigk HH, Auerbach R, Maibach H, et al. Methotrexate in psoriasis - Consensus 
conference. J Am Acad Dermatol 1998; 38: 478-485. 

71 Zonneveld IM, Bakker WK, Dijkstra P, et al. Methotrexate osteopathy with stress 
fractures in psoriasis. Arch Dermatol 1996; 132: 184-187. 

72 Tegelberg-Stassen MJAM, Lammers AM, van Vloten WA, et al. Responsiveness of 
moderate psoriatic skin lesions to 1,2 or 3 m g / k g / d a y Ciclosporin A: a mult icen-
ter study. Eur J Dermatol 1992; 2: 147-150. 

73 Mihatsch MJ, Wolff K. Consensus conference on cyclosporin A for psoriasis. 
Br J Dermatol 1992; 126: 621-623. 

74 Mrowietz U, Färber L, Henneicke-von Zepelin FI-H, et al. Long-term maintenance 
therapy with Ciclosporine and post- t reatment survey in severe psoriasis: results 
of a mul t icenter study. J Am Acad Dermatol 1995; 33: 470-475. 

20 



General introduction CHAPTER 1 

75 Laburte C, Grossman R, Abi-Rached J, et al. Efficacy and safety of oral cyclo
sporin A (CyA; Sandimmun) for long-term t rea tment of chronic severe plaque 
psoriasis. Br J Dermatol 1994; 130: 366-75. 

76 de Rie MA, Meinardi MMHM, Bos JD. Analyses of side-effects of medium- and 
low- dose cyclosporin main tenance therapy in psoriasis. Br J Dermatol 1990; 123: 
347-353. 

77 Zachariae H, Kragballe K, Hansen HE, et al. Renal biopsy findings in long-term 
cyclosporin t rea tment of psoriasis. Br J Dermatol 1997; 136: 531-535. 

78 Vial T, Goubier C, Bergeret A, et al. Side effects of rani t idine. Drug Safety 1991; 
6(2): 94-117. 

79 Witkamp L, Velthuis PJ, Verhaegh MEJM, et al. An open prospective clinical trial 
with S3^temic rani t idine in the t rea tment of psoriasis. J Am Acad Dermatol 1993; 
28: 778-781. 

80 Nielsen HJ. Histamine and his tamine type-2 receptor antagonists in psoriasis. 
Dan Med Bull 1991; 38: 478-480. 

21 



22 


